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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no 6moJIOrMH Ha YPOBHE CpEIHEro 00I1Iero oopa3oBanus pazpadboraHa
Ha ocHoBe ®enepanbHoro 3akona ot 29.12.2012 N 273-®3 «0O06 ob6pa3zoBaHuu
B Poccuiickoit ®Denepanun»y, ®I'OC COO, Konmenmuu mnpenogaBaHus y4eOHOTO
npeamera «buonorus» U OCHOBHBIX MOJIOKEHUH (enepanbHON pabouell mporpaMMmbl
BOCITUTAHMUS.

buonorus yriyonenHoro ypoBus usydenus (10 — 11 kmaccel) sSBISETCS OJXHHUM
U3 KOMIIOHEHTOB IpeIMETHON o0nactu «EcTecTBeHHO-HAYy4YHbIe TpeaMeTh». CoriiacHo
nonoxkeausim  ®I'OC  COO  npoduinbHble  y4yeOHbIE MTpPEAMETHI, HU3ydaeMble
Ha YIIIyOJICHHOM YPOBHE, SIBJSIFOTCS criocoOoM nuddepeHnuanuy o0ydeHus: Ha YpOBHE
cpenHero obmiero oOpa3oBaHMs W NPHU3BAHbBI 00ECHEUUTh MPEEMCTBEHHOCTb MEXKY
OCHOBHBIM OOIIMM, CPEIHUM OOLIUM, CPEAHUM MPO(PECCUOHANBHBIM U BBICIIUM
oOpa3zoBaHueM. B To ke BpeMsl KaXIbld M3 3TUX YYEOHBIX MPEAMETOB JIOJKEH OBITh
OPUEHTUPOBAH Ha MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX
M pa3BUBAIOUIMX  3aJlay, CBA3AHHBIX ¢ mOpodopHeHTaluel  o0yJaroumxcs
U CTUMYJMPOBAaHUEM MHTEpeca K KOHKPETHOW 00JIaCTH Hay4HOTO 3HAHHUSA, CBSI3aHHOTO
¢ Ouosoruei, MEIUIIMHON, SIKOJIOTUEH, TICUXOJIOTHEHN, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma mo OHMOJOTMU AAa€T NPEACTABICHHE O LMW M 3aJadax H3y4YeHHUs
yueOHoro npenMera «buonorus» Ha yriiyGJIeHHOM ypOBHE, ONpeeNsieT 00a3aTeIbHOe
(VHBapHaHTHOE)  TpPEeJAMETHOE  COJAep)KaHue, €ero  CTPYKTypUpOBaHUE  TI0
paszenamMy TemaM, paclpelesieHHe MO KiaccaM, PEKOMEHIYET IOCIEA0BAaTEIbHOCTh
U3y4YeHHs] Y4eOHOro MaTepuana € y4eTOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBsI3€il, JIOTUKU y4eOHOTO TpoIecca, BO3PACTHBIX OcoOeHHocTed oOydaromuxcs. B
nporpaMMme Mo OWOJIOTMM pealn30BaH MPUHIUI TMPEEMCTBEHHOCTH C U3YYCHHEM
OWoJIOTMM HAa YpPOBHE OCHOBHOro o0Omiero oOpa3oBaHus, Onarojgaps 4emy
IPOCMATPUBAETCS HAMpPABICHHOCTh Ha TOCIEAYIONIEe pPa3BUTHE OMOJIOTHUUYECKUX
3HAHWM, OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIICHUS, IPEJICTaBICHUHN 0 3I0POBOM 00pa3e KU3HU, HA BOCTIUTAHUE
OepeXHOr0 OTHOIICHHS K OKpY Karolel mMpupoHoi cpeae. B mporpamme mo 6uosoruu
TaKXKe TIOKa3aHbl BO3MOXXHOCTH yuyeOHOro mnpenmera «buonorusi» B peanuzanuu
tpeboBanuit PI'OC COO K TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM
U TIPEIMETHBIM pe3yibTaTaM oOydeHHus U B (OPMUPOBAHUU OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATENbHON  JEATEIBHOCTH  OOY4YaIOIIMXCS 1O  OCBOGHHMIO  COJEp)KaHUs
OMOJIOrMYecKOoro 0Opa3oBaHUs Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHMUsL.

[IporpamMmma 1o OMOJIOTHU SIBASETCS OPUEHTHPOM JUJISI COCTABJICHUS aBTOPCKUX
pabounx mporpamm. ABTOpamMH pabO4YUX MPOTrpamMM MOXKET ObITh MPEIJIOKEH CBOMN
MOIXOJl K CTPYKTYPHUPOBAHUIO U ITOCJIEI0BATEIbHOCTH U3yYEHUsI y4eOHOro Marepuana,
CBOE BHUJCHHE CHOCOO0B (OpMUPOBaHUS y OOydYaIOIIMXCS MPEAMETHBIX 3HAHUMN
Y YMEHUH, a TaK’K€ METOJ0B BOCITUTAHUSI M PA3BUTHUS CPEICTBAMH Y4eOHOTO MpeaMeTa
«buonorus.

buonorus Ha ypoBHE CpelHEro oOIIero oOpa3oBaHMs 3aBEpLIAET OMOJOTHYECKOE
oOpa3oBaHHWE B IIKOJE M OPUEHTHPOBAH Ha pacIIMpEeHHWe M yriayOJeHue 3HaHuU
o0yyJaromuxcsa O KUBOW MPUPOJE, OCHOBAX MOJICKYJISIPHOW M KJIETOYHOM OMOJIOTUH,
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SMOpHOJIOTUM U OHWOJIOTUW Pa3BUTUS, TEHETHUKU, CEJEKIUU, OWOTEXHOJIOTHH,
ABOJIIOIIMOHHOTO YUEHHUS ¥ IKOJIOTHUHU.

N3yuenne yueOHoro mpeamera «buonorus» Ha  yriayOJIGHHOM  YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOyYaloOmMUXCd K TOCIEAYIOMIEMY MOJTYyYECHHUIO
OMOJOrMYECKOT0 00pa30BaHus B By3aX M OpraHU3alUSIX CPEJHEr0 MpodheCcCCHOHATBHOTO
oOpazoBanus. OCHOBY €r0 COJIepXaHUS COCTaBISE€T CUCTEMa OMOJIOTHYECKUX 3HAHUH,
MOJIYYEHHBIX TIPU M3YYCHUU OOYYAIOIIUMUCS COOTBETCTBYIOIIMX CHUCTEMATHYECKHUX
pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOIO 0011ero oOpazoBanus, B 10—11 kiaccax 3tu
3HaHUS MOJYy4YaroT pa3BuTHE. Tak, pacHIUpeHbl U YIIIyOJeHbl OMOJOTHYECKUE 3HAHUS
O pacTeHUsIX, KUBOTHBIX, TIpubax, OakTepusix, OpraHu3Me 4YeJoBeKa, OOIIUX
3aKOHOMEPHOCTSIX JKU3HHU, JIOMOJIHUTEIBLHO BKJIIOYCHBI OHOJIOTUYECKHE CBEIACHUS
MPUKJIATHOTO U MTOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO UCIIOIB30BaTh KaK OPUEHTUPBI
JUTSL TIocJieiytoiero Beioopa npodeccuu. Bo3moxkHa Takke HHTErpaius OMOoI0ruueCcKux
3HaHUM C COOTBETCTBYIOIIUMH 3HAHUSMHU, MOJTYUYCHHBIMUA 00YUYaAIOIIUMUCS TTPU U3YUCHUH
bu3uKH, XUMUH, Teorpapuu U MaTeMaTHUKH.

Crpyktypa mporpaMmbl 10 OHOJOTHMM OTpPakaeT CHUCTEMHO-YPOBHEBBIN
Y DBOJIFOIMOHHBIN TTOJAXObI K H3y4eHHUI0 Ouonoruu. CorjaacHO UM, H3y4aroTCs CBOMCTBA
U 3aKOHOMEPHOCTH, XapakTepHbIE [JIsi JKUBBIX CHCTEM pPa3HOr0  YpPOBHS
OpraHU3aIMK,3BOJIIOIIUU OPraHUYECKOro MUpa Ha 3eMJjie, COXpaHEHHUS! OMOJIOTMYECKOTO
pazHooOpasust 1utanetsl. Tak, B 10 kilacce Hu3ydarOTCsi OCHOBBI MOJEKYJSIPHOH U
KJIETOYHOW OWOJIOTHUH, dMOpUOJIOTMM W OWOJOTUM  PA3BUTHS, TEHETUKH |
CEJICKIIUU, OWOTEXHOJOTUU U CHUHTETHYECKON OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHMS
oOy4aromuxcs 1no 60TaHUKeE, 300JI0TUH, aHATOMUH, pU3H0IOruu yenoBeka. B 11 kiacce
M3YYarOTCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTUHU U yueHue o duocdepe.

buonoruss mpusBaHa o0OecneuyuTb OCBOCHHE OOYYAIOIUMUCA OHOJOTHUECKHX
TEOpUN M 3aKOHOB, UJECH, MPUHIUIIOB U MpPaBWJ, JIEKAIIUX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, 3HAHUH O CTPOCHHH, MHOT000pa3uu
U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, TMONyJslud, OHOLEHO03a, DKOCHCTEMBI,
O  BBIAIONIMXCS  HAYYHBIX  JIOCTHIKEHHAX,  COBPEMEHHBIX  HCCIICIOBAHUSAX
B OHONOTMH, WPHUKIAJAHBIX acCMeKTax OWOoNOrMYecKux 3HaHui. Jlns pa3ButHs
U TOAJIEP)KaHHUS HWHTEpeca OOydalIuXcid K OHOJNIOTMM HapsAIy CO 3HAYUTEIbHBIM
00BEMOM TEOPETHYECKOTO MaTepHualia B COJEpKaHUM MPOrpaMMbl O OHOJIOTUU
NPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEW CTAHOBIICHHUS W PAa3BUTHUS TOW WM WHOU
oOnmacT OWUONOTHH, BKIAJAOM OTEYECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIICHHUE
BOKHEHUIIMX OMOJIOTHYECKUX M SKOJIOTHISCKHUX IMPOOIIeM.

Lens m3yuenus yueOHoro mpeamera «buonorus» Ha yriyOJEHHOM YpPOBHE —
OBJIaJieHNEe OOYYArOIIMMUCS 3HAHHUSIMU O CTPYKTYPHO-(YHKIIMOHATHHOW OpraHU3aIuu
UBBIX CHCTEM PAa3HOTO paHra W MNPUOOPETEHHE YMEHHI HCMOJb30BaTh ATH 3HAHUS
B (QopMuUpOBaHMM WHTEpPeca K OMNPEACICHHONW 00iactu  MpodecCHOHATBEHON
NEATENIbHOCTH, CBA3aHHOW C OWOJIOTHel, WM K BbIOOpY YueOHOro 3aBeJCHUS
JUTSL TIPOIOIKEHHST OMOJIOTHIECKOTO 00pa30BaHUA.

JlocTikeHue e u3ydeHus: yueOHoro npeaMera «buomorusi» Ha yriyOJIeHHOM
ypOBHE 00€CIeUNBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYYAIOIIUMHCS CHCTEMBl OHMOJIOTMYECKMX 3HAHHMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHLEMIUSAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
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U TpaBWiaX, COCTABISIONIUX COBPEMEHHYIO E€CTECTBEHHO-HAYyUHYIO KapTUHY MHPA;
O CTpPOCHHHM, MHOr0OOpa3MM U OCOOCHHOCTAX OHMOJOTHMYECKUX CUCTeM (KIIEeTKa,
OpraHu3M, MOMYJSIUSA, BHJ, OHOreoLeHo3, Ouocdepa); O BBLAAIOUIMXCA OTKPBITUAX
Y COBPEMEHHBIX UCCJIEIOBAaHUAX B OUOJIOTHUH;

O3HAKOMJICHHE OOYyYaloImMXcsi C METOJAaMU TIO3HAHUS IKUBOW MPUPOJBI:
HCCIIEIOBATEILCKUMU METOJIaMU OHOJIOTHUYECKUX HAyK (MOJIEKYJISIPHOW M KIETOYHOM
OMOJIOruH, IMOPHUOJIOTHHN U OMOJIOTHH PA3BUTHS, TCHETUKU U CEJICKIIUU, OUOTEXHOJIOTUU
Y CHHTETUYECKOW OMOJIOTHUH, MTaJIEOHTOJIOTUU, SKOJIOTUH ); METOJIaMH CaMOCTOSITEILHOTO
MpOBeICHUS OMOJIOTUYECKUX UCCIIE0BaHUN B TaOOpaTOpUu U B Ipupoie (HalItoeHue,
U3MEpEHUE, IKCIEPUMEHT, MOACITUPOBAHUE);

OBJIQJICHUE  OOYYaAIOIUMHUCA  YMCHHSIMH: CaMOCTOSITETbHO ~ HaXOJUTh,
aHAJM3UPOBAaTh W HCIOJIb30BaTh OMOJIOTHYECKYIO HWH(OpMAIINIO; T0JIb30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTUEH U CHUMBOJIMKOW; YCTaHABIWBATh CBSI3b MEXKIY
pa3BuTHEM  OHWOJOTMM W COIMAJbHO-)KOHOMHYECKUMU UM IKOJOTUYECKUMHU
npoOJeMaMUUYeIOBEYeCTBA; OLIGHUBATh IOCHEJACTBUSI CBOEH JEATEIbHOCTH MO
OTHOIIICHUIO K OKPY>KAIOIIEH MPUPOIHON Cpesie, COOCTBEHHOMY 37I0POBBIO U 37I0POBBIO
OKPYXKAIOIUX JIFoJiel; OOOCHOBBIBATH U COOMIOJATH  MeEpbl  NPOPUIAKTHUKH
WH(DEKIUOHHBIX 3a00JeBaHUM, TMpaBWJia TIOBEACHUS B TMPUPOJEC U OOECleUeHUs
0€301acHOCTU COOCTBEHHON  KU3HEACATEILHOCTH B  UYPE3BBIYAMHBIX  CHUTYyaIlUAX
OPUPOTHOTO M TEXHOTCHHOTO  XapakTepa;  XapaKTepu3oBaTh  COBPEMEHHBIC
HAy4HBIC OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMXCS HWHTEUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH
B IpollecCeé 3HAKOMCTBA C BBIJAIOUIUMHUCA OTKPBITUSIMU U COBPEMEHHBIMU
UCCJICIOBAaHUSAMH B OHOJIOTHH, pEIIaeMbIMU €10 MpoOJeMaMu, METOAOJOTHen
OMOJIOTUYECKOTO HCCIIEIOBAaHUS, TPOBEIACHUS SKCIEPUMEHTAIBHBIX HCCIEIOBAHUM,
pemieHuss  OWOJIOTMYECKUX  3aJlay, MOJCJIUPOBAHUS  OMOJOTHYECKUX  OOBEKTOB
U TIPOIIECCOB;

BOCIIUTaHUE y 00YyYaIONIMXCS [IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPUPOJIE B LIETIOM
U K OTIOCIbHBIM €€ O0ObeKTaM U ABJCHHSIM; (OpMUpOBaHUE SKOJOTUUYECKOMH,
TeHEeTHYECKOW T'PAMOTHOCTH, OOIICH KyJIbTypbl MOBEACHUS B TMPHUPOE; WHTETpaIlluu
€CTECTBEHHO-HAYYHBIX 3HAHWH;

npuoOpeTeHne 00 yJaromMMHCs KOMIIETEHTHOCTH B parmoHaIbHOM
MIPUPOJIONOIB30BAHNM (COOIIOIEHUE TPaBUJI MOBEJACHUSI B MPUPOJIE, OXPaHbl BUIOB,
AKOCUCTEM, OMoChepsl), COXpAaHEHUU COOCTBEHHOTO 37I0POBbS U 37]0POBbS OKPYKAIOIIUX
moner (cobmomeHus Mep NMpopUIaKTHKKA 3a00JeBaHMM, oOecredeHrne 0e30MacHOCTH
KU3ZHEJEATEIPHOCTH B YPE3BBIUAWHBIX CHTYAIUSAX NPHUPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCIOJB30BaHUS OWOJOTMYECKUX 3HAHMM W yYMEHUH
B ITIOBCEIHEBHOM JKU3HHU;

CO37aHNE YCJIOBHH NIJIi OCO3HAHHOTO BBIOOpAa OOYYAIOIUMUCS WHIWBHIYATHHOU
o0Opa3oBaTenbHOMN TPaeKTOPUH, CIOCOOCTBYIOMIEH MOCJEYIOIEMY
mpo(ecCHOHaTFHOMY CaMOOTPENICTICHUIO, B COOTBETCTBUU C WHAUBHUIYaJIbHBIMU
WHTEpPECAaMH U TIOTPEOHOCTIMHU PETHOHA.

OOr1iiee YKMCI0 YacoB, Ui M3YyYeHHs] OMOJIOTHH Ha yriyOiieHHOM ypoBHe, — 204
yaca: B 10 kimacce — 102 yaca (3 yaca B Hepemo), B 11 knacce — 102 yaca (3 vaca B
HEJIEJTIO).



OT6op opraHu3allMOHHBIX (POPM, METOJOB U CPEACTB O0OyuYeHUs] OUOIOTUH
OCYIIECTBIISIETCSI C Y4YETOM CHEHU(PUKH €ro COAEpKaHUs M  HANpaBIECHHOCTH
Ha TMPOJODKEHHE OHOJOrMYecKoro oOpa3oBaHMs B  OpraHU3alUigX CPEIHEro
po¢eCCUOHANILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s3aTenpbHBIM yCJIOBUEM MNpPU OOyYEHUM OWOJIOTMM Ha YTri1yOJIEeHHOM YpOBHE
ABJIAETCSI TPOBEACHHE JIA0OPATOPHBIX M MpPaKTHUYEeCKUX paboT. Takxke ywacTue
oOy4JaromMXxcs B BBIIOJHEHUH MPOEKTHBIX M Yy4€OHO-HCCIEN0BATEIbCKUX paloT,
TEMAaTUKa KOTOPBIX OIpPEAENACTCS YYUTEJIEeM Ha OCHOBE HMMEIOUIUXCS MaTepuaIbHO-
TEXHUYECKUX PpPECypcoB M  MeCTHbIX mpupoiasbix  ycnoBuil. COAEPXAHUE
OBYUYEHUA

10 KJJACC

102 4, u3 HUx 1 4 — pe3epBHOE BpeMsl.

Tema 1. buosiorusi kKak Hayka

CoBpeMmeHHass OWOJIOTHS — KOMIUICKCHAss Hayka. KparTkas uctopusi pa3BUTHS
Oouonioruu. buosorndeckre Hayku U M3ydaembie UMM TIpoOsieMbl. DyHIaMEHTaIBHBIE,
PUKJIAHBIE U TTIOMCKOBBIC HAYYHBIC UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosorud B (POPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl wmupa. [Ipodeccun, cBs3aHHBIE C Ouooruei. 3Ha4YeHHE OWOJIOTHUU
B IPAKTUYECKOW JEATCIBbHOCTA 4YEJIOBEKa: MEAUIIMHE, CEIbCKOM  XO3SHCTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

Jlemoncmpayuu:

Ilopmpemuwi: Apuctotens, Teodpact, K. Jlunneit, XKX.b. Jlamapk, Y. JlapsuH,
Y. Tapseu, I'. Mennens, B.M. Bepnanckui, W.II. IlaBmoB, N.M1. MeuHukos,
H.W. Basunos, H.B. Tumodees-Pecosckuii, 1. Yorcon, ®@. Kpuk, /I.K. benses.

Tabauyvt u cxemovl: «CBsS3b OWONOTMM C JAPYrUMH Haykammu», «Cuctema
OMOJIOTMYECKUX HAYKY.

Tema 2. ’)KuBble cUCTEMBI U UX H3y4YeHHE

JKuBble cUCTEMBI KaK MpeAMeT u3ydeHus ononoruu. CBONCTBA KUBBIX CUCTEM:
€IMHCTBO XUMHMYECKOIO COCTaBa, JHUCKPETHOCTh M LEIOCTHOCTb, CJIO0KHOCTb
U YIIOPSAIOYEHHOCTb CTPYKTYPBbI, OTKPBITOCTh, CAMOOPTaHM3ALMS, CAMOBOCIIPOU3BEICHUE,
pa3apaxuMoCThb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aIuy )KUBbIX CUCTEM: MOJIEKYJIAPHBIN, KIIETOUYHBINA, TKAHEBBIH,
OpraHU3MEHHBIH, TOMYJISIITIOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHA),
o6uocdepnsrii. [Iporeccel, mpoucxoasimue B )KUBBIX cucTeMaxX. OCHOBHBIC PU3HAKA
xuBoro. JKu3Hb kKak popma cyiiecTBoBaHUs MaTepuu. Hayku, u3ydaroniue x«uBbie
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpPraHU3alUU.

N3yuenue xuBbIX cucteM. MeTobl Ononorudeckoit Hayku. Habmonenue,
W3MEpPEHUE, JKCIEPUMEHT, CUCTeMaTu3auus, MmeraaHanus. llonsthe o 3aBHUCUMOM
1 He3aBUCHMOM nepeMeHHou. [imanupoBanue skcnepumenta. [locTaHoBKa 1 mpoBepKa
runiore3. HyneBas rumotesa. IloHsTne BBIOOpKHM W €€ JOCTOBEPHOCTh. Pazopoc
B OHonornyeckux JanHbiX. OUEeHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB.



ITprunHbl HCKAXKEHUS PE3YIbTATOB dKCniepuMeHTa. [IoHATHE CTaTUCTUYECKOTrO TECTA.

Tabauywr u cxemvi: «OCHOBHBIE MPU3HAKHU KU3HW», «BHOIOrHYeCKUE CUCTEMBI,
«CBoOMCTBA KUBOW MAaTEpUN», «Y POBHU OPTraHU3ALMN KUBOW NpUpoasD», «CTpoeHune
KUBOTHOM KIIETKN», « TKaHU )KUBOTHBIX», «CUCTEMBI OPTaHOB YEJIOBEYECKOTO
opranusMay, «buoreonenos», «buocdepay, «MeToapl U3yueHUsT KUBOK
npupoib»Obopyodosanue: 1abOpaTOPHOE 00OPYAOBAHUE JIJISl TPOBECHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpaxmuueckaa paboma «Vcnionb3oBaHUE Pa3IUYHBIX METOJOB IMPU H3YyYEHUU
KUBBIX CUCTEM).

Tema 3. BuoJiorust KJIeTku

Knerka — cTpykTypHO-(pYHKIIMOHAJIbHAS €AMHMIIA XKUBOTO. MCTOpHSI OTKpBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IBann, M. Illneiiaen,
P. BupxoB). OcCHOBHBIE TIOJIO’KEHHSI COBPEMEHHOM KJIETOUHON TEOPHUHU.

MeTo1bl MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTUU: MUKPOCKOIUS, XpoMaTorpadus,
anekTpodope3, METOJ MEUEHbIX aTOMOB, MuddepeHnnansHoe UEeHTPUPYTUpOBaHUE,
KyJIbTUBUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemuwr: P. T'yk, A. JleBenryk, T. IIBann, M. Illneiinen, P. Bupxos,
K.M. bap.

Tabnuyer u cxemwvl: «CBETOBOW MHKPOCKOM», «IIEKTPOHHBIA MHUKPOCKOID,
«HcTopus pa3BUTHS METOI0B MUKPOCKOIIHN.

Obopyoosanue:  CBETOBOW  MHKPOCKOI, MHKpPOIpPENaparbl  PacTUTENbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KIIETOK.

Ilpakmuueckas  paboma  «V3ydeHue  METOJOB  KJIETOYHOM  OHOJOTUH
(xpomatorpadusi, anexrpodopes, nuddepeHimanbaoe eHTpudyruporanue, [1LIP)».

Tema 4. Xumnuyeckasi OpraHu3anusa KJIeTKH

XUMHYECKUN COCTAB KJIETKU. Makpo-, MUKPO- B YJIbTPAMUKPO3JIEMEHThI. Bosia u ee
poJIb KaK pacTBOpPUTENS, peareHTa, Y4yacTU€ B CTPYKTYpPUPOBAHMHU KIIETKH,
TEIUIOPETYISIIMU. MuHepalbHble BellecTBa KJIETKHU, UX Ouonoruueckas poib. Pomb
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue BemiecTBa KieTku. buonornyeckue noauMepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB 0enkoB. CTPYKTYphI O€IK0BOM Monekynbl. [lepBudnas
CTpYKTypa Oejka, menTuaHas CBsi3b. BTopuyHas, TpeTuyHasi, Y4eTBEpTUYHAS CTPYKTYPHI.
Henatypanus. CoiictBa 6enkoB. Knaccuduxkarus 6enkoB. buonornueckue GyHKImum
OEIKOB.

VYrneBoasl. MoHOCaxapuabl, [Ucaxapuabl, OJIUTOCaxapuiabl U MOJIUCAXaPUIbI.
OOmuii 1aH CTPOCHUS U (HU3UKO-XUMHYECKHUE CBOMCTBA yIIeBO10B. brnoorndyeckue
(GYHKITUU yTIEBOJIOB.

Jlumunet. ['uapodunbeHo-THAPOPOOHEIE CBOMCTBA. Kiaccubukanus JTUmuoB.
Tpurmunepunsi, Gochomunuasl, BOCKH, CTepouibl. buomornueckne QyHKIINN JTUTHIOB.
O6mme cBolicTBa  OHMONOTHYECKHX  MEMOpaH —  TEKy4ecTh, CIIOCOOHOCTH
K CaMO3aMbIKaHUIO, TOITYIPOHUIIAEMOCTb.

Hyxkneunossie kuciortsl. JJHK n PHK. Ctpoenune HyKI1€MHOBBIX KUCIIOT.
Hyxneotuasl. [punnun kommiementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK —
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nBOiHas cnupaib. MectoHaxoxaenue u ouonornyeckue Gpyukuu JJHK. Bugsr PHK.
Oynkiuu PHK B knetke.

Crpoenne monekyibl AT®. Makposprudeckue cBsizu B MoJiekyie ATO.
buonornyeckue ¢ynkuun AT®. BoccraHOBIEHHBIE NEPEHOCUMKH, UX (YHKLIHU
B Kietke. CexBenupoBanue [JHK.

CrpykrypHas Ouosiorus: OMoxuMuueckue u 0nou3ndecKre Ucciae0BaHus
coCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJI.

Jlemoncmpayuu:

llopmpemuwr: JI. Homunr, . Yorcon, ®@. Kpuk, M. VYunkunc, P. ®@paHkiuH,
®@. Coanrep, C. IIpy3unep.

Jluacpammor: «PacnpenesnieHre XUMHUYECKMX AJIEMEHTOB B HEXWBOW NPUPOLEY,
«Pacrnpenenenne XuMHUYECKHUX 3JIEMEHTOB B JKUBOU IPUPOJIEN.

Tabnuyer u cxemwl: «llepuonuyeckass TabnMIIAa XUMHYECKHX D3JIEMEHTOBY,
«CTpoeHue MOJIEKYIIBI BOJIBI», « BemecTsa B cocTaBe Opranu3sMoBy, «CTpoeHue
MOJIEKYJIbI OeKa», «CTpyKTypbl O€JIKOBOW MOJIEKYJIbI», «CTpOCHHE MONEKYII
yIaeBOJ0BY», «CTpoeHue MOJEKYN JIUNUAO0BY, « HykiienHoBbIe KUCTOTHIY, «CTpoeHne
MousieKynsl ATO».

Obopyooesanue: XUMUUYECKasi IOCyJ1a 1 000py0BaHUE.

Jlabopamopnas paboma «OOHapyKeHHE OEJTKOB C IMOMOIIbI0 KauyeCTBEHHBIX
peaKum.

Jlabopamopnas paboma «ViccienoBaHue HYKIEHHOBBIX KHCIOT, BBIJCIECHHBIX
U3 KJIETOK Pa3INYHbIX OPTaHU3MOB.

Tema 5. CtpoeHue U QyHKIIMU KJIETKH

Tunel KJIETOK: dyKapHOTHUECKask U Mpokapuotuyeckas. CTpyKTypHO-
byHKIIMOHAIbHBIE 00pa30BaHUS KISTKH.

Crtpoenue npokapuoTHueckon kineTku. Kietounast cteHka OakTepuil U apXxei.
Oco0eHHOCTH CTPOCHHS TeTepOoTpOoGHON U aBTOTPO(DHOM MPOKAPUOTUUSCKUX KIIETOK.
MecTo 1 poJib IPOKApUOT B OUOIIEHO3aX.

Crtpoenne u pyHKIIMOHUPOBAHUE dyKapUOTUYECKOH KieTku. [InazmaTtuueckas
MeMOpaHa (rasmanemma). CTpyKkTypa Iia3zMaTudeckoit MeMOpanbl. Tpancnopt
BEIIIECTB Uepe3 MIa3MaTUIEeCKyI0 MeMOpaHy: macCuBHBIN (qud dy3us, odrerdeHHas
muddy3us), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIN aKTUBHBINA TPAHCIIOPT).
[Momymponuiaemocts MeMOpaHbl. PaboTa HaTpuii-KanmueBoro Hacoca. JHIOIMUTO3:
MUHOIMTO3, aronuTo3. Jk301uTo3. Kinetounas crenka. CTpykrypa u pyHKIHH
KJIETOUYHON CTEHKU PacTeHUi, TpUOOB.

[utomnasma. [{utozoins. [{utockenet. JABuxkenue nuroriazMbl. OpraHou bl
kieTku. OqHoMeMOpaHHbIE OpraHOUIbI KIETKH: 3HA0IIa3maTuueckas cetb (JI1C),
anmnapat ['onbKu, TU30COMBI, UX CTpoeHue U PyHKuu. B3anumocssizb
OJIHOMEMOPAHHBIX OPraHOUJIO0B KJIeTKU. CTpoeHUEe rpanyIsIpHOTO peTuKyiayma. CUHTE3
pacTBOpUMBIX OenkoB. CHHTE3 KIIETOYHBIX MeMOpaH. [ magkuil (arpanyisipHbIi)
sHAOMIA3MaTHIeCKnii  peTukynyM. CekpeTopHas (YHKIUS —armapara
INonbmxn. TpancnopT BemecTs B KIeTKE. Bakyonu pacTUTENbHBIX KIIETOK. KieTouHblit
cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWIbl KIETKH: MUTOXOHJpUH, TiacTuibsl. CTpoeHue

1 QyHKIMU MUTOXOHApUM U miactu. [lepBudHble, BTOPUYHBIE U CIOKHBIE TIJIACTUIbI
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(POTOCUHTE3UPYIOUTUX 3YKAPUOT. XIIOPOILIACTBI, XPOMOILIACTHI, IEHKOIIACTHI BHICIIMX
pacTEeHHUM.

HememOpannbie opranonbl kieTku. CTpoeHue u pyHKIMM HEMEMOpPaHHBIX
opraHouJ10B kjeTku. Pubocombl. MukpodunameHTsl. MblllI€UHbIE KIETKH.
Muxkpotpy6ouku. Kierounslit nentp. CTpoeHue u ABUKEHHUE KTYTUKOB U PECHUYEK.
MukpoTpyOouku nuToriasmMel. LleHTprosnsb.

SAnpo. O6Gonouka snpa, XpOMAaTHH, KapuoIlia3ma, SJPBILKH, UX CTPOCHHUE
u pyHKUMU. SnepHblil 0enkoBbiil MaTpukc. [IpocTpaHcTBEHHOE pacnoyioKeHUE
XpOMOCOM B HHTep(ha3HOM sipe. beraku XxpomaTuHa — TUCTOHBI.

Krnerounsle BkitoueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK S3YKapHUOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON).

Jlemoncmpayuu:

Ilopmpemuwi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabauyvt u cxemvl: «CTpoeHUE IYKAPUOTUUECKON KIETKU», «CTpoeHUE KUBOTHOU
KIETKN», «CTpOEHHE PACTUTENBHON KIETKW», «CTPOEHUE MHUTOXOHAPUM», «SAmpoy,
«CTpoeHHuE NPOKAPUOTUUECKOMN KIETKW.

ObopyooeaHue:  CBETOBOM  MHUKPOCKOI, — MHUKpOMNpENaparbl  PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

Jlabopamopnas paboma «VI3yueHne CTpOeHUS KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpaxmuueckas paboma «VI3ydeHue CBOMCTB KJIECTOYHON MeMOpaHbI».

Jlabopamopuas  paboma  «WccnepoBaHue —IIa3MoiHM3a U JIEIIa3MOJIK3A
B PACTUTENbHBIX KJIETKaX».

Ilpaxmuueckaa paboma «VI3ydyeHue ABWKEHHS IUTOIUIA3Mbl B PACTHUTEIBHBIX
KIIETKAX».

Tema 6. O0OMeH BellecTB M NMpPeBpPallleHNE IJHEPTUU B KJIETKe

AcCUMUIISAINA U TUCCUMUIISIUS — JIBE CTOPOHBI MeTaboau3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPODHBIN U TeTepoTpOodHBIN. YUuacTue KUCIopoaa B OOMEHHBIX
nporeccax. JHepreTudeckoe odecrneuenue kieTku: npespamieHne AT B oOMeHHBIX
nporeccax. DepMEHTaTUBHBIN XapaKTep peakiuil KJICTOYHOTO MeTaboIn3Ma.
depMeHThI, X CTPOCHUE, CBOMCTBA U MexaHu3M nencTBusa. Kodpepmentol. OTnnuus
(bepMEHTOB OT HEOPTraHUYECKUX KaTaIM3aTOPOB. beaku-akTUBATOpHI U OENKH-
UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PePMEHTATUBHBIX PEAKIIUN OT pa3InIHbIX
¢dakTopoB.

IlepBuyHBIll CHHTE3 OpPraHUYECKUX BellecTB B KieTke. dortocunTes. CBeToBas
u temHoBas (as3wl. [IpoaykTuBHOCTH oTOCHHTE3a. BrusHue pa3nudHbx (HakTopoB
Ha CKOpoCTh (hoTocHHTE3a. 3HaueHue (HoTocHHTE3a. XeMocuHTe3. PasHooOpasue
OpPraHNU3MOB-XEMOCHHTETUKOB: HUTPUPHUITUPYIOIMHE OaKTepHH, )Kelle300aKTepuH,
cepobakTepuu, BOJOPOAHbIE OaKTeprH. 3HAUCHUE XEMOCHHTE3A.

AnaspoOHbIe opranu3mMbl. Buabl Opoxenus. [IpoaykTer OpokeHus u ux
MCITOJIb30BAaHUE YETTOBEKOM. AHAIPOOHBIE MUKPOOPTAHU3MBI KAK OOBHEKTHI
OMOTEeXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AdpoOHBIC OPTaHU3MBIL. DTarbl SHEPreTHIeCcKoro oomMeHa. IToaroToBuTeILHBIN
stan. ['ukonn3 — 6eCKUCIOPOIHOE PaCICIICHUE TIIFOKO3bI.

buosiornueckoe oxwucieHue, WIH KJIETOYHOE JAbIXaHue. Poiap MHUTOXOHIpHA



B IIporieccax Omonorudeckoro okucienus. L{uknnaeckue peakiuu. OKUCINTETBHOE
dbochopunupoBanue. [IpeumyniecTa a3poOHOTo MyTH 0OMEHa BEIECTB Mepe
aHa’pOOHBIM. DP(HEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemwr:  JI. Ilpuctmum, K.A. Tumupszer, C. H. BuHorpaackuii,
B. A. Onrensrapar, I1. Murtuemn, I'.A. 3aBap3uH.

Tabnuyvr u  cxemvi: «DOTOCUHTE3», «IDHEPreTHUECKU o0oOMeH», «buocuHTe3
oenka», «CTpoeHue pepMeHTa», « XeMOCHHTE3Y.

ObopydosaHue: CBETOBOM MHUKPOCKOI, OOOpYJIOBaHWE [UJIsl TPUTOTOBJICHUS
MTOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEIIapaToB.

Jlabopamopnas paboma «VI3ydyeHune KaTaJuTHUYECKOW aKTUBHOCTU (PEpPMEHTOB
(Ha mpuMepe aMHIIa3bl WM KaTanaasbl).

Jlabopamopnas paboma «3yuenne GepMEHTaTUBHOTO PaCIIEIICHUS MEPOKCHUIA
BOJIOPO/Ia B PACTUTEIHHBIX U KHUBOTHBIX KIIETKAX).

Jlabopamopnas paboma «CpaBHeHHE NPOLECCOB (OTOCUHTE3A U XEMOCHUHTE3AY.

Jlabopamopnas paboma «CpaBHEHHE MPOIECCOB OPOKECHUS U JIBIXaHUS.

Tema 7. HacaeacTBenHasi uHpopManus U peaau3anms ee B KJIeTKe

Peakiimu MmatpuyHoro cuHtesa. [[puHIMI KOMIIJIEMEHTAPHOCTH B PEAKITUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHON nHdopmauu. [ 'eneTnyeckuii Ko/,
ero ceorcrBa. TpaHckpunuus — Matpuunbii cuHTe3 PHK. IIpuHiune! TpaHckpunuu:
KOMIUIEMEHTapHOCTh, aHTUIIAPAJIEIbHOCTh, ACUMMETPUYHOCTD.

Tpancsiius u ee stanbl. Yyactue TpancnopTHeix PHK B OuocunTtese Genka.
VYcnoBust OnocunTesa 6enka. KoaupoBanue aMuHokuciaot. Posbs pubocoM B GnocuHTe3e
Oenka.

Opranuzanusi reHOMa y MPOKAPUOT U dYKapHOT. Perynsius akTUBHOCTH T'€HOB
y npokapuort. ['unoresa onepona (®. XKako0, XK. Mano). Perynsuus oOMeHHBIX
MPOLIECCOB B KJeTKe. KiteTouHbili roMeocTas.

Bupycsl — HekneTouHble GOpMBI )KH3HU U 00JUTaTHBIE apa3uThl. CTpoeHue
IIPOCTHIX M CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycusie 3ab6oneBanus yenoBeka, ;kuBoTHbIX, pactenuit. CIIN, COVID-19,
COLIMANIbHBIE ¥ MEIUIIMHCKUE TIPOOIIeMbl. [Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos, /[.1. iBanoBckuil.

Tabauyvt u cxemvi: «bmocunTes Oenka», «l'eHermueckuii koa», «Bupyce,
«baxrepuodarm.

IIpaxmuueckas paboma «Co3aaHue MOJIEIIH BUPYCay.

Tema 8. JKU3HEHHBIH LUKJ KJICTKH

Krnerounsrit ik, ero nepuost u perymsinus. Matepdaza u muto3. OcobeHHOCTH
MPOIIECCOB, TpOoTeKaronuX B nHTepdaze. [lonroroBka KIETKH K JEICHUIO.
[Ipecunternueckuii (MOCTMUTOTUYECKUH ), CHHTETUUECKUI U TOCTCUHTETUUECKU I
(MpeMUTOTUIECKUI) TIEPHOIBI HHTEP(DA3HI.

Marpuunsiii cunre3 [JHK — pernmukanms. [Ipuanuns permmnkannu JJHK:
KOMIUJIEMEHTAPHOCTb, OJIYyKOHCEPBATUBHBIN CHHTE3, AHTUIIAPAIIIEIbHOCTh. MeXaHu3M
permmukannu JJHK. Xpomocomsl. CtpoeHne xpomocoM. Tenomepsl u Tenomepasa.



XPpOMOCOMHBII HAOOP KIETKU — KApUOTHUIL. JIUTUIOMIHBIN U raryionIHbI Ha0OPbI
xpoMmocoM. I'omosornynsie XpoMOCOMBL. 110710BBIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaAuu MUTO3a U MPOUCXOISIINE B HUX IPOLIECCHL. THIIBI
MuTo3a. Kapnoknnes n nUTokuHE3. bruoiornyeckoe 3Ha4eHUE MATO3A.

Perynsauus MuTOTHYECKOTO IIMKJIA KIIeTKH. [Iporpammupyemas kinetounas rudesis —
aroITo3.

Krnerounoe s/1po, XpoMOCOMBI, PYHKIIMOHAJIbHAS TEHOMHUKA.

Jlemoncmpayuu:

Tabnuyer u cxemvl: <« Ku3HEHHBI 1WMKI KIETKH», «Muros», «CTpoeHue
xpomocomy, «Pemnmukanus [JHK».

Obopyoosanue: CBETOBOW MHKPOCKOI, MHUKporpenapaTtbl: «MHUTO3 B KJIETKax
KOpEILKa JTyKay.

Jlabopamopnas paboma «VI3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy.

Jlabopamopnas paboma «HabnoeHre MuTo3a B KJI€TKaX KOHUMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. CTpoenne n pyHKIMHM OPraHU3MOB

buonorndeckoe paznoodpaszue oprann3zMoB. OTHOKIETOUHbIE, KOJJOHHATbHBIE,
MHOTOKJIETOUHbIE OPTaHU3MBI.

OCcoOEHHOCTH CTPOCHHS U KUZHEACATEIbHOCTH OJHOKICTOYHBIX OPTaHU3MOB.
bakrepuu, apxeu, 0JHOKJIETOYHBIE TPUOBI, OJTHOKJIETOYHBIC BOJIOPOCIIH, IPYTUE
npoTUCThl. KoJIOHHaIbHBIE OPTaHU3MBI.

B3anmocBs3b yacTeld MHOTOKJIETOYHOTO Opranu3Ma. TKkaHu, OpraHbl U CUCTEMBI
opraHoB. OpraHus3M Kak euHoe 1enoe. ['omeocTas.

Txanu pactenuii. TUIIBI pacTUTENIBHBIX TKAHEH: 00pa3oBaTeIbHasI, TOKPOBHAS,
MPOBOJIAIIAsl, OCHOBHas, MexaHuueckas. (OcCOOEHHOCTH CTpoeHHUs, (QYHKIIHMA
Y PACIOJIOKEHHS TKAHEN B OpraHax pacTeHUW. TKaHU )KUBOTHBIX U Y€JIOBEKA. THIIbI
YKWBOTHBIX TKAHEH: SNIUTEIUAIbHAs, COCIMHUTEIbHAS, MBIIIEYHAs, HEpBHasl.
OcoOeHHOCTH  CTpOCHMS, (YHKIMI M pacTIONOKEHUS TKaHEH B OpraHax >KMBOTHBIX
U YeJIoBeKa.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI
OpPraHoB KUBOTHBIX U UelioBeKa. OYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CkeneTsl OJHOKIETOYHBIX
1 MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbI1il 1 BHyTpeHHUM ckeneT. CTpOeHue U TUIIbI
COEMHEHUS KOCTEN.

JIBr>KeHHe OpraHu3MoB. J[BUKEHNE OJHOKIETOYHBIX OPraHU3MOB: aMEOOHUIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOUHBIX PACTECHUI: TPOIIU3MbI U HACTHH.
JIBMKeHNE MHOTOKJICTOUYHBIX JKUBOTHBIX U YEJIOBEKA: MBIIIIEYHAs cucTema. Pedexc.
CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprann3MoB. lloromenue BOIbI, YTIIEKUCIOrO ra3a i MUHEPAIbHBIX
BEIIECTB pacTeHUsAMU. [IuTanne )KMBOTHBIX. BHYTPUIIOIOCTHOE ¥ BHYTPUKIETOUHOE
nuieBapenue. [luranue mo3BOHOUHBIX KUBOTHBIX. OT/IEIbI MUILIEBAPUTEIHHOTO TPAKTA.
[InmeBapurenbHble xene3sl. [lumeBapuTenbHas CHCTEMA YEIIOBEKA.

Jlpixanue opranu3MoB. [{pixanue pactenuii. J{pixanue »KuBoTHBIX. J{uddy3us razos
yepes MoBEepXHOCTh KiIeTku. KoxkHoe apixanue. J[prxaTenbHas MoBepXHOCTh. JKabepHoe
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Y JIETOYHOE AbIXaHue. /[pIXaHue NO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. DBOJIOLUOHHOE
YCJI0KHEHHE CTPOCHUS JIETKHUX MMO3BOHOYHBIX )KMBOTHBIX. [[pIXaTenpHas cuctemMa
yeaoBeKa. MeXaHu3M BEHTWISILIMY JIETKUX Y ITUL U MIIEKONIUTAIOMKX. Perynsnus
nbIXaHus. J{pIxaTenbHble 00bEMBL.

TpaHCIOpT BELIECTB Y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUl. TpaHcopT
BEILIECTB y )KUBOTHBIX. KpOBEHOCHAs cuctema u ee opranbl. KpoBeHOCHas cucrema
IT03BOHOYHBIX JKMBOTHBIX U yenoBeka. Cepaue, KpOBEHOCHBIE COCYAbl U KpOBb. Kpyru
KpOBOOOpaIleHHsl. DBOJIIOIMOHHbBIE YCIOKHEHUS! CTPOEHUSI KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u ee perysuus.

Beinenenue y opranusmos. Beiaenenue y pacteHuil. Beiienenue y )KUBOTHBIX.
CoxkpatutenbHbie Bakyonu. Opransl BoiieaeHusl. GuiibTpanus, cekpenus u o0paTHoe
BCAaChIBAaHUE KaK MEXaHW3Mbl pPabOThl OpraHoB BbiAesneHHs. CBS3b MOJIOCTH Tejia
C KPOBEHOCHOM U BBIACIUTEIbHON cucTeMaMu. BblieIeHre y MO3BOHOUYHBIX JKUBOTHBIX
u yenoseka. [louku. Ctpoenue u QyHkMoHupoBaHue HeppoHa. OOpa3oBaHHEe MOYH
y 4eJIOBEKa.

3aimura y OpraHu3MoB. 3aluTa y OJJHOKIETOYHBIX Opranu3MoB. Criopsl OakTepuit
Y IUCThI IPOCTEUIINX. 3alllUTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa
[MAaCCUBHOM M XUMHYECKOH 3alUThl. OUTOHIIUBI.

3anmTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [TOKpOBBI ¥ X MPOU3BOAHBIE. 3alUTA
opranusma ot Oone3neil. UmmyHHas cuctema yenoBeka. KieTouHslit 1 TyMOpaibHbBIN
UMMYHUTET. Bpoxk1eHHbIN U TPUOOpETeHHBIN criennduueckuii uMMyHHTET. Teopus
KJIOHaAJIbHO-ceJieKTUBHOrO nMMyHuTeTa (I1. Opnux, ®.M. bepuet, C. Tonerasa).
BocnanurenbHbie OTBETHI OPraHU3MOB. POJb BpOXKIEHHOTO UMMYHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JieBaHUI. PazapakuMOCTh U PETyIISIIUs y OPraHU3MOB.
PaznpaxuMocCTh y OTHOKIIETOYHBIX OpraHu3MoOB. Takcucsl. PaznpaxxumocTs u
peryisinus y pacteHui. PocToBbIE BeliecTBa U UX 3HAYEHHUE.

Hepsuas cuctema u periekTopHas peryisinus y »KUBOTHbIX. HepBHast cucteMa u ee
OTJI€JIbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOW CHCTEMBI Y JKUBOTHBIX.
OTenbl TOJIOBHOTO MO3Tra TO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednekropHas myra.
be3ycnoBHbIE U YCIOBHBIE PEQIICKCHI.

I'ymopanibHas perynsuus U SHIOKPUHHAS CUCTEMA )KUBOTHBIX U uesioBeka. JKenessl
SHJIOKPUHHOW CHCTEMBbI U MX TOPMOHBI. JleliCTBHE TOPMOHOB. B3anMOCBSI3b HEPBHOM
Y DHJIOKPUHHOM cucTeM. [ nnortanamo-runodusapHasi CucTema.

Jlemoncmpayuu:

Ilopmpem: N.11. I1aBnos.

Tabauywl u cxemovl: «OTHOKIECTOUHBIE BOJIOPOCTNY, « MHOTOKIETOUHBIE
BoJopocany, «baktepuny, «IIpocreiimuey, «Opranbl HIBETKOBBIX pacTeHUI», «CUCTEMBI
OpPraHoB NTO3BOHOYHBIX )KUBOTHBIX», « BHYTpeHHEE CTPOCHUE HACEKOMBIX», « TKaHU
pactenuit», «KopHeBble cuctemb», «CtpoeHue credmsn», «CTpoeHHne JINCTOBOM
IJIACTUHKNY, « TKaHU KUBOTHBIX», «CKeJeT uenoBekay, «llumeBaputeabHas CUCTEMa,
«KpoBeHocHast cucremay», «/lpixatenpHas cucrtema», «HepBHas cucremay, «Koxaw,
«MpbleyHasi cucrema», «BbinenurenbHas cucTeMay, «ODHJIOKPUHHAs CHUCTEMay,
«Ctpoenue MbImp», «MmmyHuTter», «KumeuHomonoctHeie», «Cxema NUATaHUA
pacteHuin», «KpoBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX KUBOTHBIX», «CTPOEHHUE THUAPHDY,
«CtpoeHue maHapum», « BHyTpeHHee CTpoeHue 0K AEBOro yepBa», «HepBHas cucrema
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peiO», «HepBHast cuctema mArymkw», «HepBHas cucTeMa TPECMBIKAIOIIUXCS,
«HepsHas cucrema ntuiy, «HepBHas cuctema MieKonuTaOMUX», «HepBHas cucrema
yesioBekay, «Peduekey.

Obopyoosanue: CBETOBOW MUKPOCKOII, MUKPOIIPETapaThl OTHOKICTOYHBIX
OpPTraHMW3MOB, MHUKPOIIpENapaThl TKaHEH, pAKOBUHBI MOJITIOCKOB, KOJIJICKIIUU HACEKOMBIX,
UTTIOKOXKUX, KUBBIE SK3EMIUISIPHl KOMHATHBIX PACTCHHH, repOapiu pacTeHUN pa3HBIX
OT/ICJIOB, BI@YKHBIC MIPETapaThl )KUBOTHBIX, CKEIETHI ITO3BOHOYHBIX, KOJIJIEKIIUU
0€CI03BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa, 000PYAOBaHNE I JEMOHCTPAIINN
MOYBEHHOTO M BO3YIITHOTO MATAHUS PACTEHUH, paCHICTIIICHHUS Kpaxmalia U OEITKOB O/
neiictBueM hepMeHTOB, 000pyAOBaHUE ISl IEMOHCTPAIIUU OTIBITOB 110 H3MEPEHHUIO
KU3HEHHON €MKOCTH JIETKMX, MEXaHW3Ma JIbIXaTEeIbHBIX ABMKCHUN, MOJICIH TOJIOBHOT'O
MO3Ta Pa3IMYHBIX )KUBOTHBIX.

Jlabopamopnas paboma «I3yuenune TKaHel pacTeHUN».

Jlabopamopnas paboma «3y4eHne TKaHEH KUBOTHBIX).

Jlabopamopnas paboma «VI3yueHue opraHOB I[BETKOBOTO PACTCHHUS.

Tema 10. PazmHoKeHMe 1 pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHSI OPraHU3MOB: OecTo10€ (BKII0Yasi BEreTATUBHOE) U MOJIOBOE.
Bunpl 6ecrionoro pa3MHOMXKEHUS : TOYKOBAaHKE, CIIOPYJISIIUS, (hparMeHTarus,
kioHupoBanue. [TonoBoe pazmuoxenue. [1ogoBbIe KIETKH, WM raMeThl. Meio3.
Craauu meiio3a. [ToBenenne xpomocoM B Mmeiosze. Kpoccunrosep. buonornueckuii
CMBICI Me€i03a U MOJIOBOTrO mpouecca. Melo3 U ero MecTo B AKU3HEHHOM IIUKJIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'aMmeroreHes y uUBOTHBIX. [1010BBIE JKeEIE3BI.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIeToK. Ciepmarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

Omog0TBOpEHNE U AMOPUOHATBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBrayanbHOe pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOpPUOIOTHS — Hayka
0 pa3BUTHH Oopranu3mMoB. CTaguu MOpHUOTEeHE3a )KUBOTHBIX (HA MIPUMEPE JISATYIIKH).
Hpo6nenue. Tumbl ApobiaeHus. OCOOEHHOCTH APOOIECHUS MICKOTTUTAOIIHX.
3apopbIlIeBbIC JINCTKU (racTpyssilys ). 3aKiIaJKa OpraHoB U TKaHEW U3 3apOAbIIIEBBIX
JUCTKOB. B3auMHoOe BIUsiHUE YacTell pa3BUBAIOIIETOCS 3apo/ibliia (3MOpHUOHaIbHAS
MHIYKIMS). 3aKIa/iKa [JIaHa CTPOCHUS dKUBOTHOT'O KaK Pe3yJIbTaT UEPAPXUUECKUX
B3aMMOJICHCTBHI reHOB. BiusiHrue Ha YMOPUOHATBLHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB
OKPY’KAIOIIEH CPEIBI.

PocTt u pazButue xxuBoTHBIX. [locTamMOproHaneHbIil mepuoa. [Ipsmoe u Henpsimoe
passutue. Pazsutue ¢ Mmetamopdo3oM y 6€CIO3BOHOUHBIX U TTO3BOHOYHBIX JKUBOTHBIX.
buonornyeckoe 3HaueHUE MOPSIMOTO M HENPSIMOIO PA3BUTHS, UX PACHPOCTPAHEHUE
B nipupojie. Tumsl pocta >kMBOTHBIX. DAaKTOPHI PETYISIIIUU POCTA )KUBOTHBIX U YEJIOBEKA.
Craauu mocTIMOpHOHAIBHOTO Pa3BUTHUS Y JKUBOTHBIX U YesioBeKka. [leprossr onTorenesa
yenoBeka. CTapeHne U CMePTh Kak OMOJIOTHIECKUE TIPOIIECCHI.

PasmuoxeHue u pa3suthe pacrenuid. ['ametodut u cnopodgut. Meiio3 B KU3HEHHOM
uukiie pacrenuit. O6pazoBanue crop B npoiiecce meno3a. ['amerorenes y pacTeHUH.
OIUT00TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIJIOAOTBOPEHHUE
y IIBETKOBBIX pacTtenuil. O0pa3zoBaHue U pa3BUTHE CEMEHHU.
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MexaHu3MBbl pEryJIAUU OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemuwi: C.I'. Hapamnn, X. lIneman.

Tabauyvt u cxemwvl: «BereraTuBHOE pa3MHOXKEHUE», « TUIBI Oecoa0ro
pasMHOXKEHUsD», «Pa3smMHOXeHHMe XilamMuaoMOHaab», «Pa3MHOXEHHUE DBIIICHBIY,
«Pa3MHO)eHne Tuape», «Meio3», «XpoMocoMbdy, «I'amerorenesy», «CTpoeHue
SMUEKIIETKU U CIEPMATO3011a», « OCHOBHBIE CTaUU OHTOreHe3ay, «IIpsiMoe u Henpsimoe
pa3BuTHe», «Pa3BuTHe ManCKoro xyka», «Pa3Burtue capanun», «Pa3Butue maArymkm,
«/IBOMHOE OIJIOAOTBOPEHHE Y IBETKOBBIX PAaCTEHUI», «CTPOECHUE CEMSIH OAHOAO0JIbHBIX
U ABYNOJBHBIX PACTEHUI», « ) KM3HEHHBIN UK MOPCKOM KallyCThl», « KM3HEHHBIA UK
Mxay, «KW3HEHHBIN UK NAalOPOTHUKAY, «KU3HEHHBIN UK COCHBI».

Obopyooeanue:  CBETOBOM  MHUKPOCKON,  MHUKpoOIpenapaTbl  SUIEKICTOK
Y CIEPMATO30UI0B, MOAENDb «LIUKII pa3BUTHUSA JIATYILIKHY.

Jlabopamopnas paboma «VI3ydeHue CTpOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Ilpakmuueckas paboma «BuisiBIeHNE IPU3HAKOB CXOJICTBA 3apOIbIIIEH
ITO3BOHOYHBIX KUBOTHBIX).

Jlabopamopnas paboma «CTpoeHUE OPTraHOB PA3MHOKEHHUS BBICIITUX PACTEHUI.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH H H3MEHYUBOCTH OPraHU3MOB

Hcropust ctaHOBIEHUS W pa3BUTHS TCHETUKHM Kak Hayku. Paboter I. Mennens,
I'. ne ®pusza, T. Moprana. Posib 0Te4eCTBEHHBIX YUCHBIX B Pa3BUTUH T€HETHKU. PaboThHI
H.K. Konsuosa, H.M. BasunoBa, A.H. benozepckoro, I'.Jl. Kapmneuenko,
10.A. ®ununuenko, H.B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TTOHSATHS 1 CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuIeNIbHbIE T€HBI, AIbTEPHATUBHBIE TPU3HAKU, TOMUHAHTHBIA U PELIECCUBHBIN MTPU3HAK,
TOMO3HUT0Ta, TETEPO3UT0Ta, YACTAs JTUHUS, THOPHUBI, TeHOTHUTI, heHoTHr. OCHOBHbIE
METO/Ibl TeHETUKH: TUOPHUI0TOTHYECKUHN, ITUTOTOTUUECKHUM, MOJIEKYIISIPHO-
TE€HETUYECKUN.

Ilemoncmpayuu:

llopmpemuwr: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konsuos, H.I. BaBunos,
A.H. benozepckuii, I'.JI. Kapnieuenko, FO.A. ®ununyenko, H.B. Tumodeer-PecoBckuii.

Tabauywl u cxemvi: «MeTOIBI TEHETUKNY», «CXEMBI CKPEIIUBAHUS.

Jlabopamopnas paboma «po3oduia kak 00BEKT TEHETUUECKUX UCCIICTOBAHUI.

Tema 12. 3aK0oHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. [lepBoiii 3aKk0oH MeHaens — 3aK0H eTMHO00pa3us
ruOpu0B epBoro mokojaeHus. [IpaBmino nomuanpoBanus. Bropoii 3akon Menaens —
3aKOH pacuieruieHus Mpu3HakoB. LluTonornueckne 0CHOBEI MOHOTUOPUIHOTO
CKpelmuBaHus. [ umoresa yucToTh raMeT.

AHammsupyroniee ckpeniuBaHue. [IpoMexyTOUHBIM XapakTep HacJEJOBAHMUS.
Pacmiennenne npu3HakoB MpY HEMOJHOM JIOMUHUPOBAHUU.

Jurndpunnoe ckpemuBanue. TpeTuil 3akoH MeHzens: — 3aKOH HE3aBUCUMOTO
HaclieJJoBaHUs Mpu3HaKoB. [{uTonornyeckre OCHOBBI IUTHOPUIHOTO CKPEIIUBAHUSI.

CuemuieHHoe HacienoBaHue npu3HakoB. Padbotel T. Moprana. CuernsieHHoe

13



HACJIEIOBAaHUE T€HOB, HAPYIICHUE CLEIUICHUS MEXAY T€HaMU. XPOMOCOMHAs TEOpUs
HACJIEACTBEHHOCTHU.

I'enetnka mona. XpOMOCOMHBIM MEXaHH3M OINPENEIICHHS IoJa. AYTOCOMBI
Y MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIN U reTEPOraMeTHBIN M0JI. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBaHne Npu3HaKoOB, CLEIUIEHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucrema. [1nmeroTpomnus — MHOKECTBEHHOE JIEMCTBUE IeHA.
MHOX€eCTBEHHBIN aJUIeIIA3M. B3aumoperictaue HEAJUIEIbHBIX TE€HOB.
Kommiementaprocts. Onuctas. [lonumepusi.

I'eHeTnyeCcKknil KOHTPOIb Pa3BUTHs PACTCHUM, XKUBOTHBIX U YEJIOBEKA, a TAKKE
(pU3HOTOTUYECKUX MPOILIECCOB, MOBEACHUS M KOTHUTUBHBIX (yHKUMH. ['eHeTnueckue

MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJACHCTBUS «XO35MH — TApa3uT»
U «XO35IUH  — MUKPOOHOMY. ['eneTnueckue aCIeKTbl  KOHTPOJIS
u U3MEHEHUSI HACIICJICTBEHHOW uWH(OpMalMu B TOKOJCHUSX KIETOK U
OpraHU3MOB.
Jlemoncmpayuu:

Ilopmpemuwi: I'. Mennens, T. Mopras.

Tabauyvt u cxemwvl: «llepBbii W BTOpOM 3akoHBI Menaems», «Tpetuit 3akoH
Mengens», «AHaIU3UpPYIOIlee CKpeluBaHue», «HemosHoe TOMHHUPOBAHUE,
«CrieryieHHOE HaclieIoBaHKUE MPU3HAKOB y po30duibly, «I'eHeTrka monay, «Kapuorun
yenoBekay, «Kapuortun apo3odunsly, «Kapuotun nTuils, « MHOXECTBEHHBIH
ayenusmy, «BzauMoieiicTBrE TEHOBY.

Obopyodosanue: MOJIETb ISl JEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPUI0B
NIEPBOTO MOKOJIEHUS U PACIICIUICHHUS] TPU3HAKOB, MOAENb JJI IEMOHCTPALIMH 3aKOHA
HE3aBUCHUMOTO HACJI€A0BaHUs PU3HAKOB, MOJAEINb JI IEMOHCTPALIMH CIENIIEHHOTO
HaCJIeI0BaHUs MMPU3HAKOB, CBETOBOW MUKPOCKOII, MUKponpenapart: «Jpo3odunay.

IIpaxmuueckasa paboma «V3yuenue pe3ylbTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUS
y IpO30(DHITBDY.

IIpaxmuueckasa paboma «VI3ydyeHue pe3yabTaTOB IUTHOPUTHOTO CKPEIIMBAHUS
y IpO30(DHITBD».

Tema 13. 3akoHOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiicTBue reHoTHIIA U Cpelibl TpU (hOopMHUpOBaHUU (DEHOTHUTIA.
N3MenunBOCTh IpU3HAKOB. KaueCTBEHHBIE U KOJIMYECTBEHHBIE PU3HAKA. Bubl
W3MEHUYMBOCTH: HEHACIICICTBEHHAS W HACJICICTBEHHAS.

MoaudukannonHas U3MEeHIUBOCTh. Poib cpenbl B hopMHUpOBaHUHT
MOAU(PUKAIMOHHON M3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuanimoHHBINA psin
u Bapuanmonnas kpuBas (B. Moranncen). CBoiicTBa Mo (UKAITMOHHON
M3MEHYHUBOCTH.

I'enoTunmyeckas n3MeHYMBOCTh. CBOMCTBA FT€HOTUITMYECKON N3MEHUYMBOCTH. BU bl
F€HOTUIUYECKOW U3MEHYUBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunHaTuBHAs M3MEHUMBOCTh. Mel03 U TTOJI0BOM MPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHOW N3MEHUYUBOCTH B CO3/IaHUA
F€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJHOro BUA.

MyTanmoHHas U3MEHYMBOCTb. BUIbl MyTannii: FEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHbBIE M UHAYLUUPOBAHHBIE MyTallUH. S I€pHBIE U IUTOILUIA3MATHYECKUE MYTallUH.
ComaTtnueckue 1 noJioBele MyTauuu. [[puurHbBI BOSHUKHOBEHHS MyTaluil. MyTareHsl u
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UX BJIUSHHAE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallHOHHOTO IIpolecca. 3aKOH
TOMOJIOTHYECKUX PSAI0B B HaceAcTBeHHOM n3menunBocty (H. M. BaBusnoB). Buesnepnas
M3MEHYUBOCTD U HACJIEICTBEHHOCTb.

Jlemoncmpayuu:

Hopmpemeuwi: I'. ne ®pus, B. Moranucen, H.W. BaBuios.

Tabauywl u cxemwl: «Bunpl usMeHUMBOCTHY, «MoOAUPUKALIMOHHAS U3MEHYUBOCTDY,
«KoMmOuHaTuBHAsT HW3MEHUMBOCTHY, «Meio3y, «OmnogorBopeHue», «l'eHeTnyeckue
3a00yeBaHUs Ye0BEKa», «Buabsl MyTauiiy.

Obopyoosanue: xKUBble U repOapHbIEC FIK3EMIUISIPHI KOMHATHBIX PACTEHUH, PUCYHKU
(dboTorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHUYUBOCTHU.

Jlabopamopnasa paboma «VccnegoBanue 3aKOHOMEPHOCTEH MOAU(PUKALUOHHOM
U3MEHYUBOCTH. [loCTpOEHNE BapMallMOHHOTO psiia M BApUALIMOHHON KPUBOW».

Ilpakmuyeckass ~ paboma  «Myrtamuu y  Apo3o@uibl  (Ha ~ TOTOBBIX
MUKpOIIpEenaparax)y.

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun denoBeka. MexayHapoaHas MporpaMMa HMCCIENOBaHUS T'E€HOMa
gyeoBeka. MeTobpl M3Y4YeHHUs TeHETHKH YeJIOBeKa: MeHeaIOTMYeCKUid, OJM3HEIOBBIMH,
IATOT€HETUYECKUM, MOMYJSIMOHHO-CTAaTUCTUYECKUIM, MOJICKYISIPHO-TEHETUYECKUH.
CoBpeMeHHOE  OmNpeJeNieHHe  IeHOTHUINA: MOJTHOTEHOMHOE  CEKBEHHPOBAHUE,
FEHOTUIIUpOBaHUE, B TOM uuciae ¢ nomoupto [II[P-ananusza. HacnencrBenHbie
3a00JieBaHUs 4YeJIOBeKa. [ €HHbIE M XPOMOCOMHBIE OOJE3HHM ueloBeka. bone3Hu
C HACJIEJCTBEHHOW TMpPEapacrnoio’)KeHHOCThIO. 3HAYCHUE MEAUIMHCKOM TE€HETUKHU
B MPEIOTBpAlllEHUH M JICYCHUHW TEeHETHUYECKUX 3a0o0JieBaHUN ueloBeka. MeIuko-
reHEeTUYEeCKOe KOHCYynbTUpOoBaHUE. CTBOJOBbIE KIETKHU. I[IOHATHE «TE€HETHUYECKOTO
rpy3a». OTHYECKHE acIeKThl HCCIIECIOBaHUN B 0OJACTH PENAKTUPOBAHUS TeHOMA
Y CTBOJIOBBIX KJIETOK.

I'enetnueckue dbakTophI MOBBIILICHHOM YyBCTBUTEIBHOCTH YeJI0oBeKa
K (U3NYEeCKOMYy U XUMHUUYECKOMY 3arps3HCHHIO OKpyKaromiend cpeabl. | eHeTHdeckas
MPEIPaACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

Ilemoncmpayuu:

Tabauyvr u cxemvi: «KapuoTum uyesnaoBeka», «MeTonbpl H3yUYCHHs] TEHETHKHU
qenoBeKkay, «I eHeTHIecKre 3a00JIeBaHuUs YSTIOBEKAY.

Ilpakxmuueckas paboma «CocTaBlIeHNUE U aHATIU3 POJIOCTIOBHOMY.

Tema 15. Cesiekuusi OpraHnusMoB

JlomecTukausi U cenekiusl. 3apoKICHUE CEIICKUMU W JOMECTUKAlUU. YUYEHHUE
H.W. BaBunosa o LleHTpax mpoUCX0XACHUS U MHOTOOOpa3usi KyJbTYPHBIX PAaCTCHUH.
Ponp cenexkuuu B CO3IaHMM COPTOB pacTeHU W MOpoJ KUBOTHbIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKMX PSJIOB B  HACJIEACTBEHHOM H3MEHYUBOCTH
H.M. BaBunosa, ero 3HaueHue sl CEEKIMOHHON padOThI.

Metonpl  cenekiuoHHOW  paboThl.  McKycCcTBeHHBIH  OTOOp:  MAacCCOBBIM
Y MHJIUBUIYaJbHBIA. DTarbl KOMOMHAIIMOHHON celeKny. VcnpITanue mpon3BOIUTEIICH
1o MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKU (PEHOTHUIA TOTOMCTBA U OTOOP
10 TeHOTHUITY ¢ moMoIbro aHanmm3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CeJeKIIMOHHOW paboThl. PaguanoHHbIN 1
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XUMHYECKUN MyTareHe3 Kak HCTOYHUK MyTalUuid y KYJIbTYpHBIX ()OPM OpraHus3MoOB.
Hcnonb3oBaHue TE€HOMHOIO PENAKTUPOBAHHMS M METOJ0B pekoMOuHaHTHhIX J[HK
JUIsl TIOYYEHHs] MCXOJHOrO Marepuaiia g cenekuuu. [loaydeHue IOIUIUIONIOB.
BuyTtpuBugoBas ruOpuaunzauus. bau3kopoaCcTBEHHOE CKpellMBaHUE, WM WHOPUIUHT.
HeponctBeHHoe ckpeniuBaHue, WIM ayTOpUIuHT. ['eTepo3uc W €ro NpUYUHBI.
Hcnonb3oBanue rerepo3uca B cenekuuu. OtaaneHHas rudpuauzauus. [Ipeomonenue
Oecruioauns MeXBUAOBBIX THOPUAOB. JIOCTUIKEHUS CENEKIIMU PACTEHUHN U )KUBOTHBIX.

CoxpaHeHue M H3y4YE€HHE T€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM U UX
IUKAX POAUYEH i1 CO3[laHUs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX
KYJBTYP.

Jlemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenxo, ILI1. JIykpsaHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabauyvr u cxemvi: «LIeHTpBI MPOUCXOKACHUS U MHOTr000pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX pAIOB B HACIEACTBEHHOHM W3MEHYMBOCTH,
«MeTtonbl cenekuumn», «OTnaneHHas rudpuausanusy, «Myrtareses».

Jlabopamopnas paboma «VI3yueHue COpPTOB KYJIbTYPHBIX PACTEHUH U HOPOJ
JOMAlIHUX JKUBOTHBIX).

Jlabopamopnas paboma «VI3yueHue METOJ10B CEJIEKLIUN PACTEHUI».

IIpaxmuueckasa paboma «IIpuBUBKa pacTeHUN».

QKCKprM}Z «OcHOBHEBIE MCTOJbI )41 JOCTHIXKCHUA CCIICKIINN paCTCHI/Iﬁ
N ) KNBOTHBIX (Ha CCIICKONOHHYIO CTaHIIUIO, IINICMCHHYTIO q)epMy, COpTOHCHBITaTeJIBHBIﬁ
Y4aCTOK, B TCINIMYHOC XO351fICTBO, B J1a60paTopmo AI'POYHHUBCPCUTCTA WJIN HAYYHOI'O

LEHTPA)».
Tema 16. BMOTEeXHOJIOIUSl M CHHTETHYECKAA OMOJIOTr U

OOBEKTHI, HCTIOTIB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTEPUCTHKA. TpaguIlMoOHHast OMOTEXHOJIOTHS: XJIeOoIeueHue,
MOJIYYeHUE KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOAENHWE. MHUKpPOOUOIOTHUECKHIT CHHTE3.
OOBEKTBl MHUKPOOHOJIOTHYECKUX TexHoyorui. IlpousBoacTBo Oenka, aMHUHOKHCIIOT
Y BUTAMUHOB.

Co3nanue TEXHOJOTMH M HMHCTPYMEHTOB LEJICHANPABICHHOTO W3MEHEHUS
U KOHCTPYHMPOBAHUSI T'€HOMOB C LEJBI0 IMOJYYECHHS] OPTaHW3MOB M UX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounas wuHxeHepus. Meronsl KyJnbTypbl KIETOK M TKaHEH pPacTEHHUU
1 )KUBOTHBIX. KprobGanku. ComaTudeckasi THOpUAN3ais 1 COMaTHIECKUI SMOPHOTEHE3.
Hcnonp3oBanue ramionioB B CEIEKUMU pacTeHUU. VICKycCTBEHHOE OIUIOIOTBOpPEHHUE.
PexoHCTpyKIMA SMIEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIUIAHTALIUH SIED
KJIETOK.

XpoMOcCOMHass W TE€HHas WHXeHepusa. VICKyCCTBEHHBIM  CHHTE3  T€Ha
U KoHCcTpyupoBaHue pexkoMOuHaHTHBIX JIHK. JlocTwkeHuss M  MEPCHEKTUBBI
XPOMOCOMHOM U T€HHOW MHKEHEPHUH. DKOJOTHUYECKUE M ITUUYECKHE MPOOIEeMbl TEHHOM
WH)XEHEpUU. MenuiumHckue OMOTEXHOJIOTHUH. [Toctrenomuas uudponas
MenununHa. [MIP-auarnoctrka. MeTaboJOMHBIA aHAJIN3, TEHOUEHTPUUYECKUIN aHalinu3
MIPOTEOMA YEIOBEKA JJIsI OLIECHKH COCTOSIHUS €T0 3/10pOBbs. VICNONIb30BaHUE CTBOJIOBBIX
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kinetok.  TapretHas  Tepanust  paka. 3D-Omommxenepus  nans  pa3pabOTKu
(yH1TaMEHTaJIbHbIX OCHOB MEIUILMHCKUX TE€XHOJOTUH, CO3/1aHNUs KOMIUIEKCHBIX TKaHEH
COUYETAaHUEM TEXHOJOTUU TPEXMEPHOTO OMONMPUHTUHTA U ckadoaauHra Juisl pereHus
3a71a4 EPCOHAIM3UPOBAHHON MEIUIMHBI.

Coznanre BEKTOPHBIX BaKIMH C LIEJIbI0 00ecreyeHns KOMOMHUPOBAHHOMN 3allUThI
oT  BO30OyauTenen OPBH, YCTaHOBJICHUE MOJIEKYJIIDHBIX ~ MEXaHU3MOB
¢ynxumonupoBanust PHK-comepxkamux BUPYCOB, BBI3BIBAIOIIMX OCO00 ONACHBIE
3a00J1eBaHUS YEJIOBEKA U )KUBOTHBIX.

Jlemoncmpayuu:

Tabnuyer u cxemvi: «Hcnonb30BaHME MUKPOOPTaHU3MOB B TMPOMBIIUIEHHOM
npou3BoJIcTBE, «KieTouHas unxeHepus», «I eHHas HHKEHEPUs».

Jlabopamopnas paboma «I3ydeHne 00beKTOB OMOTEXHOIOTUM.

Ipaxmuueckas paboma «IlonyyeHne MOJIOUHOKUCIBIX MTPOTYKTOB.

Oxrckypcusi  «buotexHonorus  —  BaXKHeWIIas  NPOM3BOAMTEIBHAS  CHUJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpeMsl.

Tema 1. 3apo:kaeHue u pa3BuTHE IBOJTIOMUOHHBIX NMPEACTABIEHUH B O0HOJOTHHI

OpomoruonHas teopus Y. Jlapsuna. [Ipeanockuiku BO3HUKHOBEHHUSI JapBUHU3MA.
Ku3nb 1 HayuHad aearenbHocTh Y. /lapBuHa.

JBuxyiume cuiabl sBotonuu BunoB no Y. JlapBuHy (BBICOKAasi MHTEHCHBHOCTD
pPa3MHOXEHUSI OPraHU3MOB, HACJIEICTBEHHAS! H3MEHYUBOCTh, 00ph0a 3a CyIllecCTBOBAHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunteTnueckoi Teopum 3Bomtoniuu (CTD). HeltpanpHas Teopus
sBomOIMH. CoBpeMEHHas SBOJIOIMOHHAs OMOJIOTHS. 3HAYCHHE HYBOIIOIIMOHHON TEOPUHU
B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

Ilemoncmpayuu:

llopmpemui: Apuctotens, K. Jlunnei, XK.b. Jlamapk, 9.2K. Cent-Unep, XK. KroBbe,
Y. Mapsun, C.C. YerBepukos, N.W. lImansraysen, . Xonaein, [1.K. benses.

Tabauyvr u cxemwvr: «Cuctema sxuBoil npupoasl (mo K. Jluanero)y, «JlectHuna
KUBBIX cymecTB (mo Jlamapky)», «Mexanusm GHOpMHUPOBAHUS TMPUCIIOCOOTCHUN
y pacteHuil U XMBOTHBIX (1o Jlamapky)», «Kapra-cxema mapiipyTa myTelIECTBHUS
Y. Napsunay, «Haxoaku Y. JlapBunay, «®opmbl 60ps0bI 3a cyriecTBoOBaHuE», «[lopoas
ronyOei», «MHoroobpasue KyIbTypHbIX ¢opM KamycTbl», «llopoasl moMamHux
KUBOTHBIX», «Cxema oOpa3zoBanuss HOBbBIX BuAOB (mo Y. J[lapBuny)», «Cxema
COOTHOUIEHHUS JBHXKYIIUX CHJI 3BOJIONUNY», «OCHOBHBIE MOJOXKEHUS CUHTETUUYECKOUN
TEOPUH HBOJIIOLIUI.
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Tema 2. MUKpPO3BOJIIOLUS U €€ pPe3yJIbTaThl

[Homynsius Kak 3eMeHTapHast eAMHULA HBOOLUHA. COBpEMEHHBIE METO/IbI OLIEHKU
IF€HEeTHYECKOro pa3zHooOpa3us W CTPYKTypbl mnonymsauuil. W3meHnenue reHopoHaa
MONYJISALUU  KAaK JJIIEMEHTAPHOE DSBOJIIOLIMOHHOE SBJIICHHE. 3aKOH T'€HETHYECKOIO
paBHoBecus [I. Xapnau, B. BaiinGepra.

OnemeHTapHble (HaKTOPHI (IBUKYILINE CUIIBI) SBOTIOLUU. MyTallMOHHBIN npouecc.
KoMOunatuBHass u3MeHYuBOCTh. [Jlpeiip TeHOB — cilydaliHble HeHarpaBiIeHHbIE
M3MEHEHMS YacToT ajuieniel B monynauusx. Dpdekr ocHoBatens. Murpauuu. M3omsius
NOMyJSUUiA: Teorpapuyeckas (IpocTpaHCTBEHHAs), Onojgornyeckas (penpoayKTUBHASA ).

EctecTBeHHBII 0TOOp — HanpaBsAOmUN GakTop 3BOIIOIUU. DOPMBI €CTECTBEHHOT'O
oTOOpa: NBIXKYIIUHM, CTAaOWIM3UPYIOUMH, pa3pbiBatomuil (qu3pynTuBHBIM). [lonoBoi
0T00p. BO3HUKHOBEHUE U HBONIOIHUS COIIMAIIBHOTO TTOBEACHUS )KUBOTHBIX.

[IpucnocobaeHHOCTh OpraHN3MOB KaK pe3ynbTaT MHUKPO3BOIIOLIHH.

Bo3HukHOBeHHE MpUCTIOCOOIEHUN Yy OpraHu3MoB. ApoMop(o3bl U HAHOATANTAIIIH.
[Tpumepsl npucnocoOieHuil y opraHu3MoB: Mopdosornyeckue, (QpU3n0IOruuecKue,
onoxumuyeckue, nopeaeHueckre. OTHOCUTEILHOCTh MPUCTOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero «kpurepum u cTpykTypa. BumooOGpasoBanue Kak — pe3ysbTar

MUKpO3BoJtoLNH. M3omsuus — kitoueBor pakrop BupoodpaszoBanud. [IyTu u criocoos
BUI000pa30BaHUS: aJIonaTpPUYECKOe (reorpaduueckoe), CUMIIATPUYECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOE» (MONHUILIONAN3alus, ruopuau3amnus). JJIMTenbHOCTh
ABOJIOLHUOHHBIX MPOLECCOB.

Mexanu3mbl GOpMUPOBAHMS OUOIOTHYECKOTO Pa3HO00Pa3Hsl.

Ponb »BOMIOIMOHHON OMOJIOTHH B pa3pabOTKE HAYYHBIX METOJIOB COXpPaHEHHS
O6uopazHooOpasusi. MUKPOIBOJIONMS ¢ KOIBOJIOIUS TMApa3uTOB M HX XO35EB.
MexaHu3mMbl GOPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM M CITIOCOOBI OOPHOBI ¢ HEH.

Ilemoncmpayuu:

Ilopmpemuwi: C.C. YerBepukos, J. Maiip.

Tabauywl u cxemovl: «MyTallMOHHAsA U3MEHUMBOCTBY, «llomymsimonHas CTpyKkTypa
Buga», «Cxema TmposBiIeHUS 3akoHa Xapau—BaiiHOepra», «JIBHXKyIIHMEe CHIIBI
ABONIIOIUNY,  «IJKOJOTHYECKas  W3OJSAIUs  TMOMYyJsUUA  CeBaHCKOW  (openmy,
«"eorpaduyeckast U30IALUS JIMCTBEHHUIIBI CHOUPCKOM M JIMCTBEHHUIIBI JTaypPCKON»,
«IlonmyysIIMOHHBIE BOJIHBI YHWCIEHHOCTH XMIIHMKOB M XepTB», «Cxema IelcTBUS
€CTECTBEHHOTO 0TOOpa», «Dopmbl 0OpbOBI 3a CyliecTBOBaHME», «MHIyCTpHAIbHBIN
MenaHu3M», «KuBbple uckonaempiey, «IIOKpOBUTENBCTBEHHAs OKpacKa MKHUBOTHBIXY,
«IIpenynpexnatronias  OKpacka JKUBOTHBIX», «®DH3HOJOTHYECKHE  aJanTaluny,
«IIpucnoco0aeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIBHOCThY, «Kpurepuu Bunay», «Buabl-
nBoMHUKNY», «CTpykTypa BHAa B npupoge», «CrnocoObl BHA000pPa30BaHUI,
«['eorpaduueckoe BHIO00Opa3OBaHHE TPEX BHUJOB JAHABIIICH», «DKOJIOTHYECKOE
BHJ1I000pa3oBaHue BUIOB CHHHI, «llomurmmouasl pactenmit», «KamycTHO-peaeYHBIN
THOPUIY.
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Obopyoosanue: repbapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, 4Yyuyesa ITHIl
U 3Bepel ¢ MpuUMepaMH Pa3IuYHbIX MPUCTIOCOOJICHUM, Yydesa NTUIl U 3BEpeil pa3HbIX
BUJIOB, repOapuu pacTeHH OJM3KUX BUAOB, 00pa30BaBIIMXCS Pa3IUYHBIMUA CIIOCOOAMHU.

Jlabopamopnas paboma «BplsiBIeHHE U3MEHYMBOCTH Y 0COO€H OHOTO BUIA.

Jlabopamopnasa paboma «llpucnoco0neHus OpraHU3MOB M HX OTHOCHUTENIbHAs
1eTIECO00Pa3HOCThY.

Jlabopamopnas paboma «CpaBHEeHUE BUIOB 110 MOP(HOIOTrHIECKOMY KPUTEPHUION.

Tema 3. Makpo3BoJIIOIUSA U €€ Pe3yJIbTaThl

Metoasl uU3ydeHHsT MaKpodBOJONUHU. [lareoHTomOorHMYecKkne METOJbl U3Yy4YCHUSs
sBomtonm. [lepexoaubie hopmbl U PUIOTEHETUUECKUE PSIIbI OPraHU3MOB.

buoreorpaduueckue Metonpl uzydenus: 3Bomonun. CpaBHeHue ¢iopbl U (HayHbl
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obOnactu 3emiu. Buabl-osHIEeMUKH
U PEITUKTHI.

OMOpUOTIOTHYECKUE U CPABHUTEIBHO-MOP(OJOTHUUECKUE METOJbl HM3Y4YCHUS
IBOIONMK. ['C€HETHYECKHE MEXaHW3Mbl DJBOJIIOIMA OHTOTE€HE3a U  TOSBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIC U aHAJIOTUYHBIC OpraHbl. PyauMeHTapHbIC
OpraHbl U aTaBU3Mbl. MOJICKYJISIPHO-TEHETHYECKHE, OMOXUMUYECKUE U MaTEeMaTUICCKHE
METOABl H3yueHHs HdBoytonuu. [‘omosiornunbie TeHbl. COBpPEMEHHBIE METOJIbI
MOCTPOSHUSI PUITOTCHETUICCKUX JEPEBHEB.

XPpOMOCOMHBIE MYTaIllUH W SBOJIIOIINS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TMpaBuiia) HBOMIOIUU. HeoOpaTUMOCTh 3BOJIOIHH.
AnanTtuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLIUH.

Jlemoncmpayuu:

TIlopmpemuor: K.M. bap, A.O. Koanesckuii, @. Mrosiep, 3. [ 'eKkenb.

Tabnuyvr u cxemvl: «DUTOTEHETUYECKUI PsIl  JIOMIAAN», «APXEONTEPUKC,
«3Bepo3yObie smeps», «Crerouedanb», «PuHnoputer», «CeMeHHbIE TaOPOTHUKID,

«buoreorpaduueckue 30ub1 3eMuny, «Jlpeiid KOHTUHEHTOBY, «PenukTh», «HavanbHbie
CTaAuM HSMOPHUOHATIBLHOTO PA3BUTHUS TMO3BOHOYHBIX IKUBOTHBIX», «[ OMOJIIOTMYHBIE
U aHAJIOTHYHBIE Opra"bl», «PyauMeHTh», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W IUMOaH3e», «l JaBHble  HampaBlIeHUS  HJBOJOIHNY,  «O0IIme
3aKOHOMEPHOCTH 3BOJIIOLAN.

Obopyoosanue: KOINEKIHUH, TepOapuu, MYJISDKA HCKOMAEMBIX  OCTaTKOB
OpPraHu3MOB, MYJISKA TOMOJIOTHUYHBIX, AQHAJIOTMYHBIX, PYAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue u pa3BUTHE )KU3HU HA 3emuie

HayuHble runoTe3bl MpOUCXOKICHUS KU3HU Ha 3emiie. AOMOTeHe3 U aHCIIePMHUSL.
JloHayuHble TIpEACTaBICHHUS O 3apOXKAEHUM KU3HU (KpeaunoHusM). [‘munoresa
MIOCTOSIHHOTO CaMO3apOoXKICHUSl KU3HU U ee omnpoBepkeHue omnbiTamu D. Penwm,
JI. Cnammanmann, JI. Tlactepa. IlpomcxokneHune >KM3HHM H  acTPOOHOJIOTHS.
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OcHOBHBIE 3Talbl HEOpPraHU4ecKod HBomoNuu. [lnaHeTapHas (reosioruyeckasi)
ABOMIONMS. XHUMHUYECKasi SBOJIOIMUSA. AOHOTEHHBIH CUHTE3 OpPraHMYECKUX BEIIECTB
n3 Heopranndeckux. Ompir C. Mumiepa u I'. IOpu. OOpazoBaHue mNOJIUMEPOB
n3 MoHoMmepoB. KoanepBatHasa rumnore3a A.M. OmnapuHa, rumore3a NEPBUYHOTO
oynbona J[. XonaeitHa, reneruueckas rumnote3a I'. Memnepa. Pubosumbr (T. Yek)
u runoreza «vmupa PHK» V. I'mnbGepra. ®opmupoBanre mMeMOpaH U BO3SHUKHOBEHHE
MIPOTOKJIETKH.

Uctopust 3emnn u Metonbl ee u3ydeHus. VickomaeMble OpraHMYECKUE OCTATKH.
I'eoxponosorusi u ee wmetonbl. OTHOcUTeNbHAs W aOCOJMIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHONOrMYeCcKas mKansa: S0Hbl, Pbl, IEPUOABI, STOXHU.

HauanbHbie 3Tanbel opraHudeckor »Bojiouuu. IlosiBIEeHHE W ABONIOLMS TEPBBIX
KJIETOK. DBoIONUs MeTaboimn3mMa. BosHukHOBeHHE MepBbIX dKocucTeM. COBpeMEHHBIC
MUKpPOOHbIE OMOIUICHKM KaK aHaJor MepBbIX Ha 3emiie coobmiecTB. CTpOMATOIUTHI.
[TpokaproThl U 3yKApUOTHL.

[Ipoucxoxaenue »HykapuoT (CUMOUOTeHEe3). IBOJIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IpoucxoxaeHrne MHOTOKJIETOUHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE DOTalbl JBOJIONUM BBICIIMX pacTeHuil. OCHOBHBIE apoMOP(dO3bI
pactenuii. Beixon pactenui Ha cyiny. [losiBiieHHE CIIOPOBBIX PACTEHUM U 3aBOCBAHHUE
uMHu cymn. CemeHHble pacTeHus. [TporcxoxkaeHne 1IBETKOBBIX PACTCHUM.

OcHOBHBIE OTallbl 3BOJIOUMM KUBOTHOTO Mupa. OCHOBHBIE apoOMOPQO3bI
KUBOTHBIX. Bennckas ayna. KeMOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX THUIIOB.
IlepBbole  xOpaoBble KMBOTHbIE. JKU3Hb B BOAE. OBOJIOUMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuouii u pentunuid. [IpoucxoxkaeHne MICKONMUTAIOMIMX U MTHIIL.
[Mpunun xitoyeBoro apomopdosa. OcBoeHne OECIO3BOHOUYHBIMU M MMO3BOHOYHBIMHU
KUBOTHBIMHU CYIIU.

PazButre xu3HM Ha 3emile IO 3paM M MEPUOJAM: apXeil, MpOTepo30H, NMaIeo30M,
Me3030H, KaiftHo30i. OOmas XapaKTepucTHKa KIUMaTa U T'e€OJIOTMYECKHX IMPOIECCOB.
[losiBneHue M pacuBeT XapaKTEPHBIX OPraHU3MOB. YTIe0oOpa3oBaHHE: €ro yCIOBUS
U BIIMSTHUE Ha Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAaHHS — DKOJOTMYECKHME KpU3UChl mpouuioro. IIpuunnbl
U CIEACTBUS MAacCOBBIX BbIMUpaHUl. COBPEMEHHBIH 3KOJOTUYECKUU KpPU3ZHUC, €ro
ocobennoctu. [Ipobnema coxpanenus 6brnopazHooOpasusi Ha 3eMIe.

CoBpemMeHHasi CcuUCTeMa OpraHudeckoro wMwupa. [lpuHImMmsl Kaaccudukanmu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemui: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, N.1. Meunukos, A.1. OnapuH,
. Xonneiin, I'. Mennep, C. Munnep, I'. FOpu.

Tabnuyvr u cxemwvr: «Cxema ombiTa @. Pemm», «Cxema ombita JI. Ilactepa
10 U3YYEHUIO CaMO3aposKaeHUs )KU3Hn», «Cxema onbita C. Musiepa, I'. FOpu», «3tamnsl
HEOPraHUYECKOM HBOJOUMN», «l'eoxpoHonornueckas mkana», «HayanpHble >Tanbl
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OpraHUYeCcKO HBONIOIUNY», «Cxema 00pa30BaHUs JYKAPUOT IMyTEM CHUMOMOTEHE3ay,
«Cuctema XuBOM mpupoasl», «CTpoeHue BUpyca», «ApoMop(]o3bl pacTeHU»,
«Punnodpute», «OIHOKIETOUYHBIE BOJOPOCITN», «MHOTOKIETOUHBIE BOJOPOCIN,
«Mxwm», «llanmopotHukm», «l'omoceMeHHble pacTeHus’», «OpraHbl LBETKOBBIX
pacteHuii», «Cxema pa3BUTHUS KUBOTHOTO MHUPaA», «APOMOP(DO3bI KUBOTHBIXY,
«IIpocreitmme», «Kumeynononoctueie», «llnockue depBu», «HUIEHUCTOHOTHEY,
«Pp1OBY, «3eMHOBOAHBIEY, <«lIpecmbikatomuecs», <«lITuip, «MIIEeKOTUTAIOIIUEY,
«Pa3BuTHE XU3HU B apXEUCKOW 3pey», «Pa3BuThe XU3HU B IIPOTEPO3OUCKOU IpPEM,
«Pa3BUTHE XU3HU B IAJICO30MCKOU 3pe», «Pa3BuTue XU3HU B ME3030MCKOU 3pey,
«Pa3BuTHE XH3HM B KallHO30MCKOU 3pe», «CoBpeMEHHasi CUCTeMa OpPraHUYeCKOro
MHUPAY.

Obopyodosanue: TepOapun pacTCHUMN Pa3IMUHBIX OT/IEJIOB, KOJIJIEKIIUU HACEKOMBIX,
BJIQ&JKHBIC TMpenapaTbl >KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIMH WIJIOKOXUX,
CKEJIEThI TO3BOHOYHBIX )KMBOTHBIX, Uy4esa MTUI] U 3BEPEM, KOJUIEKIIMU OKAMEHEJIOCTEH,
MOJIE3HBIX UCKOIAEMBIX, MYJISIKH OPTaHUUYECKHUX OCTATKOB OPraHU3MOB.

Bupmyanvnas nabopamoprnas paboma «MoaenupoBanue onbiToB Muuiepa—tOpu
0 W3yYeHHI0 aOWOTeHHOr0 CHHTE3a OpPraHWYeCKHUX COEJUHEHUM B TIEPBUYHOU
aTMocdepe».

Jlabopamopnasa paboma «V3ydeHue v onucaHue UCKOMAEMbIX OCTATKOB JIPEBHUX
OpraHU3MOB.

Ilpakmuueckasa paboma «V3yueHne 0COOCHHOCTEH CTPOCHHUS PACTCHHM pa3HBIX
OT/ICJIOBY.

Ilpaxmuueckaa paboma «V3ydeHue OCOOEHHOCTEH CTpOEHHUs TO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxo:kaeHue 4eJI0BeKa — AHTPONOreHe3

Paznensl u 3apaum anTponosiorud. MeTo1bl aHTPOTIOJIOTHH.

CraHoBlIEHME TIPEACTABICHUNM O MPOUCXOKACHUU YeloBeKa. Penurnosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUU.

CxoncTBO 4YenoBeKka C KUBOTHBIMU. CHCTEMaTHYECKOE IOJO0KEHUE 4YeTOBEKa.
CBueTENHCTBA CXOACTBA YEJIOBEKA C YKMBOTHBIMU: CPABHUTEIBHO-MOP(OIOTHYECKHE,
AMOpHOIOTHYECKUE, (PU3NO0IOrO-OnoXUMHIecKre, moBeAeHIeckue. OTaudns 4eIoBeKa
OT XUBOTHBIX. [IpAMOXOXKIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3zButue
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHCTEMBL.

JBuxyme cuibl (QakTopbl) aHTPOMOTreHe3a: OWOJIOTHYECKHE, COIUAIbHBIC.
CooTHoreHre OMOJIOTMYECKUX U COIMMATIBHBIX (DaKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaauu aHTpoOTOreHe3a. PaHHME denmoBEeKOOOpa3HbIE OOE3bSIHBI
(IpOKOHCYJBI) U paHHUE MOHTHABI — OOIIME MPEJIKU YETOBEKOOOpa3HbIX O0E3bsSH U
moJie. ABCTpaJONUTEKH — JABYHOTHE MpeAKd Jrojaei. YernoBek ymenblid, MepBbIC
W3TOTOBJIEHUS OpPYIHUM TpyAa. UenoBek NpsIMOXOASIIMA M TEPBBIM BBIXOI JIFOACH
3a npenenbl Adpuku. YenoBek reienb0eprckuil — oOui NpeIoKk HeaHAepTalbCKOTO
YEJI0BEKA U YEJI0BEKA pa3yMHOro. YenoBeK HEaHIEPTAIbCKAM KaK BUJ JIFOJIEN XOJI0IHOTO
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KiMmara. YenoBek pa3zyMHBI COBPEMEHHOIO THUIIA, TEHUCOBCKUM YEJIOBEK, OCBOCHUE
KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTrika u najneoreHoMMKa.

DOBoNIOLMSA COBPEMEHHOrO0 4elloBeKa. EcTecTBEeHHBII 0TOOp B MHOMYJISLUAX
yesioBeka. MyTaunoHHbIN npouecc v noaumMopdusM. IlonynauronHbie BOAHBI, Ipeiid
re€HOB, MUTpalus U «3()PEeKT OCHOBATEsD» B MONYJSALUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. Ilonstue o pace. bonpmme pacel: €BpONECOUIHAS
(eBpaszmiickasi), aBCTpayio-HEeTpouaHas (IKBaTOpUAJIbHAS), MOHTOJOUIHAs (a3MATCKO-
aMepuKaHcKas). Bpems u myTh pacceieHusi 4YeloBeKa M0 IUilaHeTe. EauHCTBO
yelioBeueckux pac. HaydHas HecocTosTeNbHOCTh pacu3Mma. llpucmnocobieHHOCTh
YeJIoBEeKa K pa3HbIM YCJIOBHSAM OKpyKarouled cpepl. Biausinue reorpaduyueckoi cpebl
u apeiida renoB Ha MOP(}OIOTHIO U (PUUOJIOTHUIO YETIOBEKA.

MexaucuIuinHapHble METOJbl B (pu3nyeckor (OMOIOrHYecKoi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAs AHTPOIIOJOTHS WU TAJCOAHTPOIIOJNOTUS YEJNOBEUYECKUX MOITYIISALNM.
buoconnanbHble HCCIIEIOBaHMS NPUPOABI 4YesloBeKa. MccinenoBaHHEe KOIBOJIOLHM
OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

lopmpemuwi: Y. [lapsun, JI. Jluku, f.4. Porunckuir, M.M. I'epacumos.

Tabauyvt u cxemvi: «MeTOaBI AHTPOINOJIOTHNY, «[ OJOBHOW MO3r YEJIOBEKAY,
«YenoBekooOpa3Hble  00e3bsiHBI»Y, «CKeJeT 4YeloBeKa M CKeJeT IIMMIIAH3e»,

«Py}II/IMCHTI)I N aTaBU3MBI», «I{BI/I}KyIIII/IG CHUJIbI aHTPOIIOTCHE3a», (<9BOJIIOIII/IOHHOC
APCBO YCIIOBCKA», «ABCTpaJ'IOHI/ITGK», «Yenmosek YMCJIBIfI>), «YemoBek HpiIMOXOI[SIIHHfI»,
«HGHI/ICOBCKI/Iﬁ YCJIIOBCK» «HGaH,HepTaJILHLI», «KpOMaHBOHHBI», ((HpCI[KI/I YCJIIOBCKaA»,
«OTaIbl OBOJIIOIIMH YCJIOBCKA), «Pachbl ueaoBeKay.

Obopyoosanue: MyJsiKH OKaMEHEJIOCTEH, TPEIMETOB MAaTEPHUAIBHON KYIbTYPHI
NPEeIKOB YeJoBeKa, penpoAykiuu (dortorpaduu) KapTUH C MHUGPOIOTHUECKUMU
1 OMOJICICKUMU CIOYKETaMH TMPOUCXOXKACHUS YeIoBeka, pororpaduu HaX0q0K
MCKOMAEMBbIX OCTaTKOB YEJIOBEKa, CKEJIET YeI0BEKa, MOJIETh Yepera YelloBeKa U ueperna
MIMMIIaH3€e, MOJIeNIb KUCTH YEeJIOBEKAa M KUCTU MTUMIIAH3€, MOJIETN TOopca MPeIKOB
YeloBeKa.

Jlabopamopnas paboma «I3ydeHne 0COOCHHOCTEH CTPOSHUS CKeJleTa YeIOBeKa,
CBSI3aHHBIX C TIPSIMOXOKICHUEM).

Ipaxmuueckas paboma «VI3yueHne 3KOIOTUYECKUX aIal TN YEITOBEKaY.

Tema 6. Dkoaorusi — Hayka O B3aUMOOTHOLIEHUSIX  OPraHU3MOB
U HAJOPTraHU3MEHHBIX CUCTEM C OKpY:KaloIeil cpeaoi

3apokJieHne W pa3BUTHE dKojoruu B Tpyaax A. I'ymbonsara, K.®. Pynse,
H.A. CeseprioBa, 3. I'ekkens, A. Tencnu, B.H. CykaueBa. Paznenbl 1 3a1a4u 3KOJIOTHH.
CB$13b 3KOJIOTUH C IPYTUMH HAYKAMH.

Mertonsi 3kosioruu. [loneBbie HAOMIOAEHUA. DKCIEPUMEHTHI B SKOJIOTHH:
MPUPOAHBIC U JTA0OpaTOpHBIE. MOETHPOBAHNE B IKOJIOTHH. MOHUTOPUHT OKPYIKaIOIIEH
CpEeIbl: JIOKATbHBIN, pETHOHAIBHBIN U TTI00aTbHBIH.
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3HAYEHUE PKOJIOTUYECKUX 3HAHUM T YEJTOBEKA. DKOJOTUYECKOE MUPOBO33PEHUE
Kak OCHOBa CBs3€M 4esoBeyecTBa € Mpupono. DOopMHUPOBAHHUE DKOIOTMYECKOU
KYJIBTYPBI U 3KOJIOTUYECKON IPAaMOTHOCTH HACEJICHUSI.

Jlemoncmpayuu:

TIlopmpemuwi: A. T'ym6onsat, K.®. Pynse, H.A. CeBepiios, J. ['ekkens, A. Tencnu,
B.H. Cyxkaues.

Tabnuywt u cxemwvl: «Paszgensl skoiorum», «MeToapl s3Kojorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOUIEH CPEIIbD».

Jlabopamopnas paboma «VI3yueHre METOI0B IKOJIOTUUECKUX UCCIICTOBAHUIN.

Tema 7. Opranusmsl U cpea 0OMTAHUS

Okonorudyeckue (pakTopel U 3aKOHOMEpPHOCTH uX nehctBus. Knaccudukanms
AKOJIOTUYECKUX (haKTOpOB: aOMOTUUECKHE, OWOTHYECKHE, aHTpororeHHelie. OOmIMe
3aKOHOMEPHOCTH  JCHCTBUSI  dKojJoruueckux ¢aktopoB. I[IpaBmio MuHUMyMa
(K. HImpenrens, FO. JIubux). TomepaHTHOCTh. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbI.

Abuotndeckue (akropel. CBeT Kak dKojorudeckuii axkrop. JlelicTBUe pa3HBIX
Y4aCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTHMYECKHUE TPYMIbl PACTCHHMA
¥ )KUBOTHBIX 110 OTHOIICHUIO K cBeTy. CUTHAJIbHAS POJib cBeTa. DOTONEPHOAN3M.

Temnepatypa kak skojgorudeckuii paktop. [lericTBue TemMnepaTypbl Ha OpraHU3MBbl.
[TolikmioTepMHBIE U TOMOWOTEPMHBIE OpPTaHU3MBL. ODBPHUTEPMHBIC W CTEHOTEPMHBIS
OpraHU3MBbl.

BrnaxxHocte kak  skomorumueckuid  daktop. IlpucnmocoOneHust  pacTeHuUi
K TOJIIep’KaHnui0 BogHOro Oananca. Kimaccudukaims pacTeHui 1Mo OTHOIIEHHUIO K BOJIE.
[Ipucnoco6enust >)KUBOTHBIX K M3MEHEHHUIO BOAHOTO PEXUMa.

Cpenpl oOuTaHUs OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YIIHAsA, IMOYBEHHAas,
rIyOMHHAs MOATIOYBEHHAs, BHyTpUOprann3MeHHas. Ou3nko-XxuMuieckue 0COOCHHOCTH
cpen obutanus opraHu3zMoB. [IpucnocoOneHuss OpraHM3MOB K KU3HM B Pa3HBIX
cpenax.

buonornueckue put™mbl. BHemnne u BHyTpeHHUE PUTMBI. CyTOYHbBIE U TOJIUYHbIE
putMbl.  [IprCnOCOGIEHHOCTh OpPraHW3MOB K CE30HHBIM HM3MEHEHHUSM YCJIOBHI
KU3ZHHU.

XKuznennsie dopmbl opranuzMoB. [loHsTue o xusHeHHOU (opme. Ku3zHEeHHBIE
GbopMBI  pacTeHUi: JEpeBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJETHUE TpPaBhI,
ONIHOJNIETHUE TpaBbl. JKU3HEHHbIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI, TEOOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnyeckue ¢aktopsl. Buasl OMOTHYECKHX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XHIHAYECTBO, CUMOWO3 ® ero ¢opmbl. [lapazutusm, Koomepamusi, MyTyalu3M,
KOMMEHCAITN3M (KBapTUPAHTCTBO, HaxJIeOHU4IecTBO). HeTpoduieckue B3anMoaeicTBUS
(Torrmueckue, Gopudeckue, Gadpudeckre). 3HaUCHUE OMOTHYCCKUX B3aUMOCHCTBHUI
JUIs CYLIECTBOBaHUSI OpPraHU3MOB B cpefe oOutanus. [IpuHIMI KOHKYPEHTHOTO
WCKIIFOUYEHHS.
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Jlemoncmpayuu:

Tabnuyer u cxemwvl: «Oxomormdeckue  (QakTopbl», «CBETOBOM  CHEKTpY,
«OKOJIOTUYECKUE TPYNMBl KUBOTHBIX TO OTHONIEHUIO K CBETY», «TeIIOKpOBHBEIE
KUBOTHBIE», «XOJOMHOKPOBHBIC IKHUBOTHBICY, «Du3nomorndeckue amanTaruu
KUBOTHBIX», «Cpeibl OOUTaHMS OpraHU3MOBY, «bHoOTHUeCKHe pUTMBDY, « KU3HCHHBIC
GOopMBI  pacTeHHUII», «Kvu3HeHHBIE ~ (OPMBI  JKHBOTHBIXY, «JKrocucrema
ITUPOKOIMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOro Jjecay, «llemn muTaHuUsY,
«XumanuecTBoY, «Ilapazutuzm», «KonkypeHus», «Cumomos», «KoMmmeHcamm3my.

Obopyoosanue: TepObapun pacTEHUM U KUBOTHBIX, IPUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IUYHBIX DSKOJOTUYECKHX (PAaKTOPOB, TepOapUU CBETOIIOOMBBHIX, TCHEITFOOMBBIX
U TCHEBBIHOCIMBBIX DPACTCHHM, CBETOJIIOOMBBIC, TCHEIIOOWBBIC W TCHEBBIHOCIMBBHIC
KOMHATHBIC pPACTCHHs, TepOapuM ¥ KOJUICKIIMH TCIUIOIIOOUBBIX, 3UMOCTOMKHUX,
MOpPO30yCTOMYMBBIX pAcCTCHHWM, uYydela NTHI W 3Bepei, repObapuu pacTCHHIA,
OTHOCSIIITUXCS K TUTpoduTaM, kcepoduram, Me30(putamM, KOMHATHBIC PACTCHHS JaHHBIX
TPYNI, KOJUICKIIMK KUBOTHBIX, OOMTAIOIINX B Pa3HBIX cpelax, repoapuu U KOJUICKITUU
pacTeHUl W KWUBOTHBIX, OOJIAAIONIUX YEpPTaMU IPUCIOCOOICHHOCTH K CE30HHBIM
U3MCHCHHMSIM YCJIOBHH JKW3HHW, repOapud W KOJUJICKIIMM PACTCHUH M IKUBOTHBIX
Pa3IUYHBIX JKU3HCHHBIX (OPM, KOJUICKIIMH JKUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX
OMOTHYCCKUX B3aMMOICHCTBHSIX.

Jlabopamopnas paboma «BblsiBIeHHE TPUCITOCOOJICHU OPraHU3MOB K BIIHUSHHUIO
CBETa.

Jlabopamopnas paboma «BbIgBIIeHHE TPUCTOCOOJIICHUN OPraHU3MOB K BIIUSHHIO
TEMIIEPATYPHI».

Jlabopamopnasa paboma « AHaTOMUYECKHE OCOOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUS.

Tema 8. DxoJiorusi BUA0B ¥ NOMYJISILMIA

DKOJIOTHYECKUE XapaKTEPUCTHKUA TONyJsiud. Ilonmynsmus kak Ouojiormyeckas
cucreMa. Ponb HeogHOPOMHOCTH cpedbl, (puznueckux OapbepoB U OCOOCHHOCTEH
Ouosiorud BHUAOB B (OPMHUPOBAHMHU MPOCTPAHCTBEHHOW CTPYKTYPHI TMOIYJISAIINAM.
OcCHOBHBIE TIOKA3aTeNIM MOMYJAIUN: YACIEHHOCTD, TJIOTHOCTh, BO3PACTHAS U IOJIOBas
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMIT pOCTA, CMEPTHOCTb, MUTPAIIHS.

Dxoyorudeckass CTpykTypa mnonyssanuu. OIleHKa YHUCJICHHOCTH MOMYJISIINH.
JlnHamMuyKa TOMYJAIMA M €€ Peryiasius. bHoTHYeckuil MOTeHIUATl MOMYJISIIUH.
MoaenupoBaHue IUHAMUKK Tonyianuud. KpuBble pocTa YHMCICHHOCTH MOMYJISITUH.
KpuBsie BeDKUBaHUS. Perysius 4ucIeHHOCTH MOIMYJISIHN: poJib (aKTOPOB, 3aBUCSIIINX
Y HE 3aBUCAIIMX OT IJIOTHOCTH. DKOJIOTHYECKHUE CTpaTeruu BUA0B (r- u K-cTtpaterun).

[TonsiTue 00 sKxonoruveckon Huile Buaa. MectooOutanue. MHOromepHas Mojaeilb
skosiornyeckon Humm JI.M. XarumHcoHa. Pa3meppl 3KOJIOTMYECKOW  HHIIIM.
[ToTeHmuanbHas U peaiIn30BaHHAS HUIIIH.

Bun kak cucrema nonynsiuuid. Apeaiibl BUI0B. BHIBI M UX )KU3HEHHBIE CTPATETUU.
DKOJIOTUYECKHE SKBHUBAJICHTHI.
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3aKOHOMEPHOCTH TOBEJCHUS M MHUTPAIMil KUBOTHBIX. bHoslornueckue WHBa3uu
qy)KEPOTHBIX BHJIOB.

Jlemoncmpayuu:

Iopmpem: J1.1. XaTunHCOH.

Tabauyer u  cxemvl:  «IKOJIOTHYECKHE  XAPAKTCPUCTHKH  TOMYJISIIUN,
«IIpocTpaHCTBEHHAs CTPYKTypa MOMYJAIUN», «Bo3pacTHbIC MUpaMUIBLI TOMYIISIIUN,
«CKOpOCTh 3acelicHUs] TIOBEPXHOCTH 3EMITH Pa3IUYHBIMUA OpraHU3MaMm», «Mojaeib
skonorndeckor Humu .M. XatauHcoHay.

Obopyoosanue: Tepdbapun pacTEHUN, KOJUICKIIUH KUBOTHBIX.

Jlabopamopnas paboma «IlpucnocoOaeHus CEMsIH PaCTEHUN K PACCEIICHUIO.

Tema 9. Dxos0rusi coo0mecTB. IKOJIOrMYECKHE CUCTEMBL.

CoobmiecTBa opranu3mMoB. bruorieHo3 u ero cTpykTypa. CBs3u MEXAy OpraHu3MaMHu
B OMOIIEHO3E.

OkocucteMa kak OTKpbiTas cucrema (A.Jl. Tencnu). DyHKIMOHANBbHBIE OJIOKH
OpraHu3MOB B DJKOCHUCTEME: MPOIYIECHTHI, KOHCYMEHTBI, penyleHThl. Tpodudeckue
ypoBHH. Tpodudeckue nienu u cetu. Aduoruueckue 00k dKocucTeM. [10YBBI U WITBI
B dKocucTemMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUHU B SKOCUCTEME.

OCHOBHBIE TOKa3aTeJIM IKOCHUCTEMBI. bruoMacca W mpoayKius. DKOJIOTHYECKHE
UpPaMUIbI YUCel, 0MOMAacChl U SHEPTHH.

HampapiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbIe
Y BTOPUYHBIE CYKLIECCHUH U UX MPUYUHBI. AHTPOIIOI€HHbIE BO3JAECHCTBHS HA CYKIIECCHUU.
KnumakcHoe coobiiectBo. buopasHoobpasue v nmojaHoTa KpyroBopoTa BEIeCTB — OCHOBA
YCTOWYMBOCTHU COOOIIECTB.

[IpupoiHbIE 5KOCUCTEMBI.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuus mexny
AHTPOIOr€HHBIMU U MIPUPOAHBIMHU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas dopa
u (ayna. CuHaHTpomnu3amus ropojackoil (ayHsl. buomormdeckoe u X03SHWCTBEHHOE
3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJEHCTBUI  OPTraHU3MOB
B dKocucTeMax. [lepeHOC >HEpruM M BELIECTB MEXAY CMEXHBIMU 3KOCHCTEMAaMHU.
Y CTOWUMBOCTh OPraHMW3MOB, MOMYJSALUMA KW DKOCUCTEM B YCIOBHUSAX E€CTECTBEHHBIX
Y aHTPOIIOTEHHBIX BO3IEVCTBUM.

MeTton0510rusi MOHUTOPUHTA ECTECTBEHHBIX U AHTPOIOT€HHBIX IKOCUCTEM. .

Jlemoncmpayuu:

llopmpem: A.Jl. Tencnn.

Tabauywl u cxemor: «CTpyKTypa OMOIEHO3a», « IKOCUCTEMA HMIMPOKOIMCTBEHHOTO
neca», «IKOcCHCTeMa XBOWHOTro Jecay, «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB
B dKOcHCTeME», «KpyroBopoT BemiecTB B 3Kocucteme», «llenu nuranus (mactoumiHasi,
NeTpUTHas)», «IKOJOTHMYECKas NupamMujia uucel», «IKOJOTHMYecKas MNupaMuaa
omomMacce», «JKoJorhueckas mnupamuaa dSHeprum», «OOpazoBaHue 00y0TaY,
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«IlepBuuHas cykueccusi», «BoccTtaHoBieHue Jieca Mocie Moxapa», «IKOCUCTEMA
o3epa», «ArporeHos», «KpyroBopoT BEIIECTB M IOTOK JHEPTUM B arpoleHO3e»,
«IIpumepsl ypOO3IKOCHCTEM.

Obopyooeanue: repbapuul pacTeHUM, KOJUICKIIMM HACEKOMBIX, uyuesia NTHIl
U 3Bepeid, repOapuu KyJIbTYpPHBIX M JTUKOPACTYIIUX PACTEHHH, aKBapUyM KaK MOJIEJb
HKOCUCTEMBI.

lIpakmuueckas paboma «V3ydueHue u onucaHue ypo0o3KOCUCTEMBDY.

Jlabopamopnas paboma «M3yuyeHue pazHOOOpazusi MEJIKUX TMOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX.

Ixekypcus « IKCKYypCHsi B TATTMYHBIN OnMoreoiieHo3 (B 1yopaBy, Oepe3HsK, eIbHUK,
Ha CYyXOJI0JIbHBIM WJIU OMMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKcKypcusi « JKCKYpCHUs B arpoIKOCUCTEMY (Ha M0JI€ WIIH B TEIJTMYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — riiodanbHas IKoCHCTEMA

buochepa — oOmernnanerapHas o0Oojouka  3eMiM, TI/i€  CYIIECTBYET
WIN CyIIeCTBOBaJa )XKM3Hb. Pa3BuTHE mpeacraBieHunii o 6uocdepe B Tpyaax 3. 3rocca.
VYuenue B.M. Bepnaackoro o 6uochepe. Ob6nactu 6uochepsl u ee coctaB. JKuBoe
BelIeCTBO Onocdepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cylecTBOBaHUs Ouocdepsl. OcoOeHHOCTH Ouocdepbl Kak
rnobanpHON dSKOocUcTeMbl. JlMHammueckoe paBHOBecue B Ouocdepe. KpyroBopoTs
BEIICCTB M OHMOTCOXMMHUYCCKHE ITUKIBI (yriiepoaa, a3oTa). PUTMHUYHOCTH SIBJICHUH
B Onocdepe.

3onanpHOCTh OMOcheprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOMHBIE Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEMH, CaBaHHBI, MYCTHIHH,
TPOIMYECKUE Jieca, BHICOKOTOpbs. KilmMar, pacTuTenbHbI U KMBOTHBIH MHUpP OHMOMOB
CYIIN.

CtpykTypa W (YHKIHMS KUBBIX CHCTEM, OIlEHKA HMX PECYpCHOTO MOTEHIIMaa
U 6nocdepHbIX (HYHKITUH.

Ilemoncmpayuu:

Ilopmpemuwi: B.1. Bepuaackuii, 3. 31occ.

Tabnuyver u cxemor: «l'eocdepbr 3emm», «KpyroBopor azoTa B HIpHUpOIE»,
«Kpyrosopor yriepoma B mpupone», «KpyroBopor kuciopoma B HPHUPOAEY,
«KpyroBopoT BobI B ipupoae», «OCHOBHBIE OMOMBI cylny, «KnnMmaTtudeckue mosca
3emmu», «Tynapa», «Taitray, «Cwmemansbii Jsiecy, «IIIUpOKOIUCTBEHHBIN JECy,
«Crenby, «CaBanHay, «IIycTbiHa», « Tponuueckuii Jecy.

Obopyoosanue: Tepdapun paCTEHUHN pa3HBIX OMOMOB, KOJIJICKIIUN KUBOTHBIX.

Tema 11. YenoBek u OKpyxawinas cpeaa

DKOJOTHYECKHe KPU3HUCHl U MX MPUUYUHBEL. Bo3nmeilicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3yIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsisHeHue BOJAHOM cpepl. OxpaHa
BOJHBIX pecypcoB. Pa3pymienue nmouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIUMATA.
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AHTpPONIOTEHHOE BO3JCHCTBHE HAa PACTUTENBHBIM M JKUBOTHBIA MHp. OxpaHa
PACTUTENIBHOIO U )KUBOTHOTO Mupa. OCHOBHBIE MPUHLIUIIBI OXpaHbl pupoasl. KpacHbie
kauru. Ocobo oxpansiemble npuponnbsie Tepputopun (OOIIT). boranumueckue caibl
Y 300JI0TUYECKUE TTAPKH.

OCHOBHBIE MPUHLMIBI YCTOMUMBOIO PA3BUTUSL YEJIOBEYECTBA U  MPHUPOIBI.
PanvonanbHOE NPUPOONOIB30BAHME M COXPAHEHHE OMOJIOTMYECKOro pa3sHOoOpas3us
3emuin. OOUIME 3aKOHOMEPHOCTH II100aTBbHBIX KOJIOTMUECKUX KPU3UCOB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3HCA U €TO BEPOSTHBIE MTOCIIEICTBUS.

Pa3BuTue METO0B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX IPOLECCOB.

Jlemoncmpayuu:

Tabauyvt u cxemol: «3arpsi3HEHHE aTMOC(epbl», «3arps3HeHHue TUApochepb»,
«3arpssHenue nouBbly, «llapHukoBbiid 3pdexT», «Ocobo oxpaHseMble MPUPOIHBIE
TEPPUTOPUN», «MoIeNn ynpaBiasieMOro Mupa.

Obopyoosanue: potorpadun OXpaHsIeMbIX paCTCHUHN U )KUBOTHBIX KpacHOM KHUTH
Poccuiickoint @enepanuun, KpacHoil KHUTH pErMoHa.
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOT'MN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranapnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS 00y4arOITUMUCS
mporpaMM  cpeaHero  oOmiero  oOpa3oBaHUs: JIMYHOCTHBIC, MeETalpeIMETHbBIC
U TIpeIMETHEIE.

B cTpykType TMYHOCTHBIX PE3YyIbTaTOB OCBOSHHUSI MPOrPaMMBI IO OHOJIOTUH
BBIJIEJICHBI CJIEYIOIINE COCTABIISAIONIME: OCO3HAHUE O0YUAIOIIMMHUCS POCCUHCKON
TPKIAHCKON MJICHTUYHOCTU — TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH
U CaMOOIIPEICNICHUIO, HATMYMe MOTUBALIMK K 00YYEHHUIO OMOJIOTHUH, LIeJICHATIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHHM JWYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH
U HUCTOPUYECKUX TPAIUIMN pa3BUTUA OHOJIOTMYECKOrO0 3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTh 00YyYaloIUXCsl PYKOBOJCTBOBATHCSA B CBOEH J€ATEILHOCTH LIEHHOCTHO -
CMBICJIOBBIMHM YCTAaHOBKAMH, IPUCYIIUMH CUCTEME OMOIOTUUECKOTO 00pa3oBaHusl,
HaJU4Me TMPABOCO3HAHUS DSKOJOTMYECKONW KYJIBTYPhl, CIOCOOHOCTH CTaBUThH IIEIHU
U CTPOUTH KM3HECHHBIC IIJIAHBI.

JIMYHOCTHBIC PE3YyJbTAaThl OCBOCHHUS MPOTPAMMbl IO OWOJOTUU JOCTHUTAKOTCS
B CIMHCTBE YueOHOW UM BOCHUTATEIBHONW JCATEILHOCTH B  COOTBETCTBUU
C TPAAUIIMOHHBIMU POCCUMCKUMU COLIMOKYIBTYPHBIMH, HCTOPUUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSAMH, PUHSATHIMU B 00I1I€CTBE MpaBUIaMU U HOpMaMU
MOBEJCHUSI M  CIOCOOCTBYIOT  IpolleccaM  CaMOIIO3HAHMS, CaMOBOCIIMTAHMS
Y CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEN MO3ULNUN JIUYHOCTH, TATPUOTU3MA U YBAXKCHUS
K 3aKOHY U IIPaBONOPSAKY, YEIOBEKY TPYAa U CTapUIEMy OKOJIEHUIO, B3AUMHOTO
yBa)KeHHsI, 0EPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJIEAUIO U TPATUIUSM
MHOTOHaIlMOHAIBbHOTO Hapoaa Poccuiickont denepanuu, Ipupoae U OKPyKarolen
cperne.

JIM4HOCTHBIE PE3yAbTaThl OCBOCHHS yU4eOHOTO TpeMeTa «bruoorusy TOKHBI
OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH O0OYYAIOIINXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CHCTEMOU IIEHHOCTHBIX
OpHEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAAUIIHOHHBIM
IIEHHOCTSIM POCCUUCKOTO 00IIeCTBa, PACITUPEHHE KU3HEHHOTO OMBITA U OMBITA
NEATEbHOCTU B MPOLIECCE peain3allii OCHOBHBIX HAIPaBJIECHUN BOCHUTATEIbHON
NEeATENIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaKIaHCKOro0 BOCIUTAHMA:

c(OPMUPOBAHHOCTh TPAXKIAHCKOH IO3UIIMK OOYYArOMIerocsi Kak aKTHBHOTO
¥ OTBETCTBEHHOTO WICHA POCCUICKOTO 00IIeCTBa;

OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KCHHE 3aKOHA
Y TIPaBOTIOPSIIKA;
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TOTOBHOCTH K COBMECTHOMW TBOPYECKOM NESITCILHOCTH TIPU CO3/ITaHUN YIeOHBIX
MIPOCKTOB, PEIICHUH YUYCOHBIX U TIO3HABATEIHHBIX 3a71a4, BHITOJTHCHIH OMOJIOTHIECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTD OMpPEAEATh COOCTBEHHYIO MO3UIIMIO TTO OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HHU U OOBSICHSITH €€;

YMCHHE YUUTBHIBATh B CBOMX JEHCTBUIX HEOOXOIMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBHS JIIOJIEH C pPa3HBIMU YOCXKICHHUSAMH, KYJIbTYPHBIMU IICHHOCTSIMH
U COIMAITBHBIM TIOJIOKCHHUEM;

TOTOBHOCTH K COTPYHHYECTBY B ITPOIIECCE COBMECTHOTO BBHITTOJIHCHUS YICOHBIX,
MO3HABATEIBHBIX U UCCIIEAOBATEILCKUX 3a/1a4, YBOKUTEILHOTO OTHOIIECHUS K MHCHHIO
OIITIOHEHTOB NIPH 0OCYKJIECHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHMUS,;

TOTOBHOCTH K TYMaHUTApPHOW U BOJIOHTEPCKOU JIEATEIIHHOCTH;

2) NaTPHUOTHYECKOTO BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH POCCUNUCKON TpaXKIaHCKON UACHTUYHOCTH, MATPUOTU3MA,
YBaXXEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH nepen PoauHol, ropmoctu
3a CBOH Kpaii, cBOIO PoniMHy, CBOM SI3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOILLIEHHUE K MMPUPOHOMY HACIIEIUIO U TaMATHUKAM TPUPOJIbI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTDH OIIEHMBATH BKJIa/] POCCUICKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOoI0ruM, MOHUMAaHUs 3HaYeHUsI OMOJIOTUH B TO3HAHUM 3aKOHOB ITPUPO/IbI, B )KU3HU
YeJI0BeKa M COBPEMEHHOI'0 OOLIECTBA;

ujeliHas yoex1eHHOCTb, FTOTOBHOCTD K CIIYXEHHIO U 3amuTte OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro CyJb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HAHME JTYXOBHBIX [IEHHOCTEN POCCUMCKOIO HApPO/a;

c(hOopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THUYECCKOTO MIOBEICHMUS;

CIOCOOHOCTD OIIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HAHHWE JIUYHOTO BKJIaja B IOCTPOCHUE YCTOMYMBOTO OYyIIETo;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POIUTENSIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHS LIEHHOCTEH CEMEMHON )KU3HU B COOTBETCTBUM C TPAAUIIHSIMU
HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OCTETHKY ObITAa, HAy4YHOTO
¥ TEXHUYECKOT'O TBOPYECTBA, CIIOPTa, TPY/1a, OOIICCTBEHHBIX OTHOIIECHHUIA;

MMOHMMaHHE YMOIMOHAIBLHOTO BO3IEHCTBHS KUBOM ITPUPOIBI M €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHUIO B Pa3HBIX BHIaX HCKYCCTBA, CTPEMIIEHHE MPOSBIISATH
Ka4eCTBa TBOPUYECCKOM JIMYHOCTH;
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5) pu3uyeckoro BoCMUTAHMA:

MOHMMAaHKME W peaiu3alus 3/0pOBOro U 0Oe3omacHoro obpasza KU3HU (310pPOBOE
MUTaHUE, COOJFIOJICHUEC TUTHCHHUYCCKUX TPaBWUI U HOPM, COATAaHCHPOBAHHBIA PEKHM
3aHITHHA M OTIBIXA, pETyJsipHas (U3nUYecKas akTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3MYECKOMY H TICUXHYECKOMY
3JI0POBBIO;

MOHMMAaHUE IIEHHOCTH TPABWJI WHANBUAYATLHOTO U KOJUICKTUBHOTO 0€301acHOTO
MOBEACHUS B CUTYAIIUSIX, YTPOKAIOIINX 3I0POBBIO M )KU3HU JIFO/ICH;

OCO3HAHHE IIOCJICACTBUN W HEMPUATHS BPEIHBIX MPHUBBIUCK (YyHMOTpeOICHUS
AJIKOT0JISI, HAPKOTHUKOB, KYPCHHUS );

6) TPY10BOr0 BOCIIUTAHHMSI:
TOTOBHOCTb K TPY/y, OCO3HAHHUE [IECHHOCTH MacTEPCTBa, TPYAOIIO0HE;

FOTOBHOCTh K aKTHBHOM [JICATEILHOCTH TEXHOJIOTUYECKOM W COLMAIILHOU
HAIPaBJIEHHOCTHU, CHOCOOHOCTh WHHUIMHPOBATh, IUJIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JAEATEIbHOCTD;

UHTEpEC K pa3IuuHbiM cdepam mnpodeccruoHanbHONW JeATebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyiiei mpodeccun U peaanu3oBbIBaTh COOCTBEHHBIC
’KM3HCHHBIC TIJIaHBbI;

TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO U caMOOOpPa30BaHUIO HA MPOTSIKEHUH
BCEM JKU3HHU;

7) 3K0JIOTHYECKOT0 BOCTIUTAHUS

HKOJIOTHYECKHU I€JeCO00pa3HOe OTHOIICHHE K MPHUPOJAE KaK HCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIIIEHUE  YPOBHS  DKOJOTHYECKOM  KYyJIbTYpbl: TMPUOOpETEHHE  OIbITa
TUTAHUPOBAHUS TMOCTYNKOB M OLIEHKM MX BO3MOXKHBIX TMOCIIECICTBUN NIl OKpYKaroIie i
CpEIbI;

OCO3HAHHE TJIOOATBHOTO XapakTepa OHKOJIOTHYECKUX Tpo0ieM U MyTed ux
pEIIeHNUS;

CITOCOOHOCTh HCIIOJIB30BaTh MPUOOPETaEMbIe NMPU H3YYEHUU OHWOJOTHH 3HAHUS
¥ YMEHUS TIPH PEIICHUH MPo0IieM, CBI3aHHBIX C PAIlMOHAIBHBIM MTPUPOAOIIOIH30BaAHUEM
(cobmroneHne TpaBWII TOBENCHUS B TMPUPOJE, HAMPABICHHBIX HA COXpaHEHUE
paBHOBECHS B 9KOCUCTEMaX, OXPaHy BUIOB, YKOCUCTEM, Orochepsl);

AKTUBHOE HENPHUSITHE JECUCTBUI, MPUHOCAIINX BPEJ OKPYKAIOIIEH MPUPOITHOU
cpelne, yMEHHUE MPOTHO3UPOBATh HEOJIATOMPUATHBIE SKOJOTUYECKUE TIOCIIESACTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUN U MPEAOTBpAIATh UX;

HAJIMYHUE Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, IKOJOTHYECKOW KYJIbTYPHI,
OTBITA JIESITEIBHOCTH JKOJIOTMYECKOW HAMpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMH B TIO3HABaTEIbHOW, KOMMYHUKATHBHOW W COIMAIBHOW MPAKTUKE, TOTOBHOCTH
K YYacTHIO B TPAKTHYECKOW JESITEIbHOCTH OKOJOTHYECKON HAIPaBICHHOCTH;
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8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAyKH M OOIECTBEHHOW NPAKTHUKH, OCHOBAaHHOTO Ha JAMAJIOTe KYIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATENbCKOM KYJIBTYpBl KaK CpEICTBa
B3aMMOJCHCTBHS MEXKIY JIIOJBMH U TIO3HAHUS MHPA;

MOHUMaHUe crietuGUKU OMOJIOTMH KaK HayKH, OCO3HAHUS €€ poJik B (popMUpOBaHUU
palOHAIBHOTO HAyYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO  MPEICTaBICHHS
00 OKpy’KaroleM MHUpe Kak O €IHMHCTBE MPHUPOJBI, YeIoBeKa U OOIIeCTBa, B MMO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH © pemieHHuH MpoOJeM COXpaHEHHUs MPUPOTHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJOTMU JJS COBPEMEHHON IMBUJIM3AIUU:
oOecrieueHrs: HOBOTO YPOBHS pa3BUTHUS MEIUILMHBL, CO3JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pEIIaTh PECYPCHBIE MPOOJIEMBbI Pa3BUTHS YEIIOBEYECTBA,
MOWCKa TyTeH BBIXOAAa M3 TJIOOATBHBIX SKOJIOTHMYECKHX MpoOieM M oOecrneueHus
nepexofa K yCTOHYMBOMY Pa3BUTHIO, PAIMOHAIHLHOMY HCIOJIB30BAHUIO TPHPOTHBIX
pecypcoB 1 (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUW OMOJIOTHYECKUX 3HAHWU B IENISAX MOBBIIICHUS
o0mIe KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTAaBHOH 4YacTH
(YHKIIMOHAIBHON T'PaMOTHOCTH OOyYaromIuxcs, QOPMUPYEeMOW TIpU HU3YUECHUU
OHOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB II03HAHMS, HCIOJb3yeMbIX B ECTECTBEHHBIX
HayKax, CIIOCOOHOCTU HCIOIB30BaTh MOJTyYaeMble 3HAHUS JJIsl aHalu3a U O0BSICHEHUS
SBJICHUN OKPYXKAIOLIEro MHpa M MPOUCXOMSIIMX B HEM HM3MEHEHUH, YMEHHUE [eNaTh
000CHOBaHHbIC 3aKJIOYEHHUS HA OCHOBE HAay4HBIX (DAKTOB M HMMEIONIMXCS JIaHHBIX
C 1IEJIbIO TIOJTYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENBHO UCTIOIB30BaTh OMOJIOTUYECKUE 3HAHUS ISl PEIICHUS
npo0OJieM B peabHBIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHHME IIEHHOCTH HAYYHOW JEeATEeNbHOCTH, TOTOBHOCTH OCYIIECTBISATH
POEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh U CITOCOOHOCTh K HENPEPHIBHOMY 00Pa30BaHUIO U caMO0Opa30BaHUIO,
K aKTUBHOMY TOJYYEHHUIO HOBBIX 3HaHUH MO OMOJIOIMU B COOTBETCTBHHU C KU3HEHHBIMU
MOTPEOHOCTSMH.

B mponecce nocTuxkeHHs JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHMS OOYYarOIIUMUCS
IpOrpaMMBbl CpeIHEro 0O0Iero o0pa3oBaHHUA y OOYYalOIIMXCS COBEPIICHCTBYETCS
HMOLIMOHAJIbHBIM UHTEIIEKT, Mpenoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CIHOCOOHOCTh MOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BUJIETh HANPABJICHUSI PA3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON cepshl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpPETyJIMPOBAaHUs, BKJIIOYAIONIETO CaMOKOHTPOJIb, YMEHHE TNPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTD aJanTUPOBATHCS K AIMOIMOHAIBHBIM
U3MEHEHUSIM u IPOSIBIIATH rUOKOCTb, OBITh OTKPBITHIM HOBOMY;;
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BHYTPEHHEH MOTUBALMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHXKCHUIO IEIHU
U yClexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE IEUCTBOBATb, UCXOASA U3 CBOUX
BO3MOKHOCTEH;

ASMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh IMOHMMATh 3MOLIMOHAIBHOE COCTOSIHHE
IpYrHX, VYYMTBIBaThb €ro TMpPU OCYIIECTBIEHUH KOMMYHHMKAIMU, CIHOCOOHOCTh
K COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATH OTHOILICHHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSABISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yJNbTaThl OCBOEHUs YyueOHoro mnpeamera «buosorus»
BKJIIOYAIOT:  3HAyuMble [ (QOPMHUPOBAHHUS ~ MHPOBO33PEHHUS  OOYYAIOIIMXCS
MEXIUCIUIUIMHAPHBIE  (MEXIpPEeIMETHbIE) OOIICHAYYHbIE TOHSTHS, OTPaKaloIIHe
LEJIOCTHOCTh HAYYHOUM KapTHUHBI MUpa U ceU(UKY METOJI0B MTO3HAHUS, UCTIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SBJICHUE, NMPOLIECC, CUCTEMA, HAYYHBIN
dakT, NpPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBAHHE,
Ha0JII0IeHe, U3MEPEHHE, DKCIIEPUMEHT U JAPYTHE); YHUBEpPCaJIbHbIe yueOHbIC NEUCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, pPETYJISITUBHBIE), obecrieunBaroIINe
dbopmupoBanue (GYHKIIMOHAIBPHOM TPAMOTHOCTH U  COIMAIBHOM  KOMIIETCHIIMU
00y4arommxcs; CIIOCOOHOCTD oOyyaromxcs UCITIOJIb30BATh OCBOCHHBIE

MEXIUCIHUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W YHHUBEpPCAIbHbIE Yy4YeOHBIE
JIEHUCTBUS B ITO3HABATEIILHON U COLIMANILHON MIPAKTHKE.

B pesynbrare m3ydeHus OWMOJIOTMM Ha YPOBHE CpEIHEro o0IIero oopa3oBaHUs
y oOywaromerocs OyayT chopMupoBaHbl MO3HABATENbHBIE YHUBEpCAIbHBIE Y4eOHBIE
JEUCTBUSI, KOMMYHUKAaTHBHBbIC YHHBEpCAJIbHbIE Y4YeOHbIC MICHCTBUS, DPETYIATHUBHBIC
YHUBEPCAJIbHBIC yUeOHbIC IEHCTBUSA, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHble YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3oBble jiornyeckue 1eMcTBUA:

CaMOCTOSATEILHO (OPMYIUPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, paccCMaTpPUBATh
€€ BCECTOPOHHE;

MCITIOJIb30BaTh MPU OCBOCHHUH 3HAHHWI MPUEMBI JIOTHUECKOTO MBIILICHUS (aHaIn3a,
CUHTE3a, CpaBHEHHUS, KJIacCUupUKaIM, 0000IICHNS ), PACKPBIBATH CMBICT OMOJIOTHIECKUX
MOHATHHN (BBIACNIATh WX XapaKTepHbIE NPHU3HAKH, YCTAHABIWBATH CBA3U C JIPYTUMH
MOHSATHUSIMH );

OTIPEJICIISITH MEeNN JeATEIHbHOCTH, 3a/1aBasi apaMeTPhbl U KPUTEPUU UX TOCTHKCHHS,
COOTHOCHTH PE3YyJbTAThI ICATEILHOCTH C MIOCTABICHHBIMHU IICIISIMH;

WCITIOJIb30BaTh OUOJIOTMYECKUE TIOHATUS TSl OOBsICHEHUS (DAaKTOB M SBIICHUN KUBOM
MIPUPOJIBI;
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CTPOUTH JIOTUYECKUE PACCYKJIECHUS (MHIYKTUBHbBIC, NE€IyKTUBHBIE, IO AHAJIIOTHH),
BBIABJIATh 3aKOHOMEPHOCTHM U IIPOTUBOPEYMS B PACCMATPUBAEMBIX SIBICHHUSX,
(OpMyIHpPOBATH BHIBOABI U 3AKITIOYECHHUS;

[IPUMEHATh CXEMHO-MOJEIBbHBIE CPEACTBA Ui IIPEACTABIICHUS CYLICCTBEHHBIX
CBsI3€il U OTHOLIEHUI B U3y4aeMbIX OMOJOTHYECKUX O0BEKTAX, a TAKKE MPOTUBOPEUUI
Pa3HOTo PoJia, BBISIBJICHHBIX B PA3IMYHbIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IJIaH pEIIEHUS NpOOJEMBbl C YYETOM aHalu3a HMMEIOIINXCS
MaTepUaIbHbIX U HEMATEpUAIIbLHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIAM, OLICHUBATh PUCKHU IOCJIEACTBUMN AEATEIIBHOCTH;

KOOPJMHUPOBATH W BBINOJHITH PabOTy B YCJIOBHUSX PEaJbHOr0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOJIEUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciie1oBaTeIbCKue IeiiCTBHUS

BJIQJICTh HaBBIKAMHU YY€OHO-HCCIICIOBATEILCKON W IPOCKTHOW JIESITEILHOCTH,
HaBBIKAMHU pa3pelieHus Mpo0jieM, CITIOCOOHOCTHIO H TOTOBHOCTHIO K CAMOCTOSTEIILHOMY
MIOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3ajad, MPUMCHCHUIO PA3JIMYHBIX METOJIOB
MO3HAHHS,

UCIIOJIb30BaTh PA3JIMYHBIC BUBI ICATCIBHOCTH 110 IMOJTYYSHUIO HOBOT'O 3HAHUS, €TI0
UHTEPIIPETAIINH, TPCOOPA30BAHUIO M IPUMEHEHHUIO B YUCOHBIX CUTYAIIHSIX, B TOM YHCIIC
IIPH CO3JIaHUH YYEOHBIX U COITUATBHBIX IIPOCKTOB;

(dbopMHpOBaThL HAYYHBIM THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYCBBIMU TIOHSATHUSAMHU U METOJIaMH;

CTaBUTH U POPMYIIMPOBATH COOCTBEHHBIC 33/1aUl B 00pa30BaTEILHOM ACATCIBHOCTH
Y )KH3HECHHBIX CUTYaITUsX;

BBISIBJIATH MPUYMHHO-CJICACTBCHHBIC CBS3H U aKTyaJIM3UPOBaTh 33J1ayy, BbIJIBUTaTh
TUIIOTE3Y €€ PCIICHHMSI, HAaXOAUTh apTyMEHTBI JIJIS I0Ka3aTelIbCTBA CBOMX YTBEPKICHHIA,
3aJ1aBaTh MMapaMeTPbl U KPUTEPHH PEIICHUS

aHAJIM3UPOBATh TOJYYCHHBIC B XOJC PCHICHUS 3aJaud PE3yNIbTaThl, KPUTHUUCCKH
OIICHMBATh UX JJOCTOBEPHOCTH, IIPOTHO3MPOBATHh N3MCHCHUE B HOBBIX YCIIOBHUSX;

JlaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLICHHUBATh PUOOPETECHHBIH OIIBIT,

OCYIIECTBIIATH IeJICHAIIPaBICHHBIN ITOUCK ITEPEHOCA CPEJICTB M CIIOCOOO0B ICHCTBUS
B NMPO(EeCCHOHAIIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHWS B II03HABATCIBHYI0 M MPAKTHYECCKYIO 00JIaCTH
KU3HEICITCIILHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIC TIOIXOAbI U PEIICHUS, CTABHTH
poOJIeMBI 1 33129, JIOITYCKAIOIIUE aIbTCPHATHBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:
OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHUKAX HHPOpMauu (TEKCTE Y4eOHOTO
MocoOusI, HAyYHO-TIONMYJISIPHOM IUTEpaType, OMOIOTHIECKUX CI0BAPSIX U CIIPABOYHHUKAX,
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KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaMM3upoBaTh WHOOPMALIHIO
pa3IUYHBIX BUAOB U (POPM IpPENCTaBICHUS, KPUTUUECKU OLIEHUBATH €€ JOCTOBEPHOCTD
Y HENIPOTUBOPEUNBOCTD;

(opMynHpOBaTh 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METOIBI IIPU MOKCKE U 0TOOpE
Oouosiornuecko nHpopmMaiu, He0OXOAMMOM ISl BEITIOJIHEHUST YUeOHBIX 3a/1a4;

NpUOOpeTaTb  OMBIT  HMCHOJB30BAHUS  MH(GOPMAILMOHHO-KOMMYHUKATHUBHBIX
TEXHOJOTUH, COBEPLIEHCTBOBATH KYJIBTYPY AaKTHBHOI'O HCIIOJIb30BAaHUS PA3IUUYHbBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTUMAIBHYIO (POpMY MpeACTaBICHHS] OMOIOTUYECKOU
uH(popmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KaU€CTBE CPEACTBA MpU paboTe ¢ OMOJOTHYECKOU
uHpopMalMel: NPUMEHITh XUMHYECKHe, (QU3NYEeCKhe U MaTeMaTUYECKHe 3HaKu
U CHUMBOJIbI, dopmynbl,  abOpeBuUaTypy,  HOMEHKIATypy,  HCHOJb30BATh
U TIpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJa/IeTh HABBIKAMHU PACIO3HABAHMS W 3aIUTHI MHGOPMAIKU, KHHOPMAIIMOHHON
6€30MacHOCTH JUYHOCTH.

KoMMyHMKAaTHBHBIE YHHBepCAJbHble y4eOHbIE TeiiCTBHA
Oo0menne:

OCYIICCTBIISITh KOMMYHHKAIIMM BO BCEX cdepaxX >KU3HH, aKTHBHO Yy4acTBOBATh
B JWajore WiIM JUCKYCCHHM IO CYIIECTBY OOCYyXJIaeModW TeMbl (YMEHHE 3ajaBaTh
BOMPOCHI, BHICKA3bIBATh CYXKJI€HUS OTHOCHUTEJILHO BBIMOJHEHUS IMpeasiaracMoi 3a1auu,
YUUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH TMO3MIMHN APYTHMX YYACTHUKOB JHMAJIOTa HIIH
JIMCKYCCHUN);

pacno3HaBaTh HeBepOajbHBIE CpENCTBA  OOIICHHWS, MOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CUTYyalMi, YMETb
CMSTYaTh KOH(DIJIUKTHI U BECTU MIEPETOBOPHI;

BJIAQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIICHUS W B3aUMOJACHCTBUS, IMOHUMATh
HaMEPEeHUs APYTUX JIOJIEH, MPOSIBIATh YBAXKUTEIHHOE OTHOIICHHE K COOCCETHHUKY U
B KOppPEKTHOU popMe popMyTHpOBATH CBOM BO3PAKEHUS,

Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHasl 1€ATEJIbHOCTD:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUAYaIbHONU PA0OTHI
MIPY pEIICHUU OMOJIOTUYECKON TPOOIeMBbl, 000CHOBBIBATH HEOOXOIUMOCTH IPUMECHEHUS
IPYINIOBBIX ((OPM B3aUMOJEHUCTBUS NP PEIICHUU yUeOHOHU 3a/1auH;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBHI C YIETOM OOIINX HHTEPECOB
Y BO3MOKHOCTEM Ka)KJJ0T0O WIeHA KOJIEKTHBA;

MIPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPJUHUPOBATH
JIEVCTBUS 110 €€ TOCTUKEHHUIO: COCTABIISITh IJIAH JICMCTBUM, PaCIPEECIISIT POJIM C YHETOM
MHEHUI YYaCTHUKOB, o0CyX)IaTh pe3yabTaThl COBMECTHOM paboTHI;
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OIICHUBATh KAa4ECTBO CBOETO BKJIajJa U KaXKIOr0 y4aCTHHUKA KOMaHIbl B OOIIMIA
pe3yAbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejjiaraTh ~ HOBbIE IPOEKTHI, OIEHUBATh HWJAEHM C TO3UIMA HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh O3UTUBHOE CTPATETMYECKOE MMOBEJICHUE B PA3TUYHBIX CUTYALIUSIX,
MPOSIBIISITh TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUITUATUBHBIM.

PeryjasiTuBHbIE YHUBepcaJbHble y4eOHbIe JeHCTBUS
Camoopranusanus:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBISIBJICHUS TPOOJIEM M UX PEIICHUS
B )KU3HEHHBIX U YYECOHBIX CUTYaIIHIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM IIEJIEBBIE U CMBICIOBBIE YCTAaHOBKHU
B CBOMX JICMCTBUSIX U MOCTYIKAaX MO OTHOIIEHHUIO K KUBOU MPUPOJIE, CBOEMY 310POBBIO
Y 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO ~ OCYIIECTBJISITh  [TO3HABATEIbHYIO JIESATEIbHOCTh, BBIABISATH
npoOJeMbl, CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIE 3aJadyd B 00pPa30BaTEIbHOM
JEATEIbHOCTU U )KU3HEHHBIX CUTYaALIUSX;

CaMOCTOSITEJIbHO COCTABJIATH IJIAaH PEIICHUS MPOOJIEMBI C YUETOM HMEIOIIHXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHH;

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacIIMPATh PAMKU y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEATIOYTEHHIH;

JenaTh OCO3HAHHBIA BBIOOpP, APryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTHh
3a pelICHHUE;

OLICHUBATh MIPUOOPETECHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IUPOKOW 3PYIUIIMU B Pa3HBIX
o0yacTIX 3HAHWH, MOCTOSHHO IIOBBIIIATh CBOM 00pa30BaTEIbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYyallMsiM, BHOCHUTh KOPPEKTHUBBI B JE€ATEIHHOCTD,
OILICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BIIAJICTh HaBBIKAMHU IMO3HABATEIHHOW pedieKcHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUI U MBICTUTEIbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCMOJb30BAThH
pueMbl pedIECKCUU TSl OLIEHKH CUTYaIlMU, BEIOOpA BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX MPU aHAIU3E PE3YJIbTAaTOB IEATEIbHOCTH;

IlpunsTHE CeOA M APYTUX:
MPUHUMATH ce0sl, MOHNUMAasi CBOM HEJIOCTATKU M JIOCTOWHCTBA,;
MIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPU aHAIU3E PE3YJIbTATOB JAESITEIbHOCTH;
MPU3HABATH CBOE MPAaBO M MPABO APYTUX HA OMIMOKHU;
pPa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3ULIUU APYTOro YeIOBeKa.
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NPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIE pe3yabTaThl OCBOECHUSA COAEpKaHUs yueOHoro nmpeamera «buonorus»
Ha yrayOJICHHOM YpOBHE OpPHUEHTHPOBAaHBI Ha oOecreueHre Npo(UIbHOTO OO0ydeHUSs
oOy4aromuxcsa Ouosnorud. OHU BKIIOYAKOT: clieUU(PUUEecKue sl OMOJIOTMU Hay4HbIE
3HaHMS, YMEHHUS M  CIOCOObl  JGMCTBUH MO  OCBOEHUIO, HMHTEpIIpEeTaluu
U 1peoO0pa30BaHUI0 3HAHUW, BUJIBI JEATEIBHOCTH MO MOJIYyYEHUIO HOBBIX 3HAHUM M UX
MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX, a TaKK€ B pEaJbHBIX U3HEHHBIX CUTYalHsIX.
[IpenmeTHbIE pe3ybTAaThl MPEACTABIEHBI 110 FOJIaM U3YUYEHUS.

[IpenmeTHble pe3yabTaThl OCBOEHUs yueOHoro npeameta «buonorus» B 10 knacce
JIOJ>KHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OUOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHUU €CTECTBCHHO-HAYYHOW KapTHUHBI MHUpPA, B MO3HAHUM 3aKOHOB
OPUPOJBI M PEIICHUH TPOOJEeM palMOHAIBHOIO MPUPOAOIOIb30BAHUS, O BKIAJIE
POCCUNCKHUX U 3apyOEKHBIX YUCHBIX B pa3BUTHE OUOJIOTUH,

BIQJICHUE  CHCTEMOW  OWOJIOTMYECKUX  3HAHWUW,  KOTopas  BKIIIOYACT:
OCHOBOIIOJIAraromue OMOJIOTMYSCKUEe TEPMUHBI M TIOHATUS (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboJIU3M, TOMEOCTa3, CaMOPEryJysius, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTD,
U3MEHYMBOCTh, POCT W pa3BUTHE), OWOJOTHMYECKHE Teopun (KJIETOYHAs TEOpHs
T. IllBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeOpusi HACIEACTBEHHOCTH
T. Moprana), yuenus (H.. BaBunoBa — o0 1ieHTpax MHOT000pa3ust ¥ MPOUCXOKICHUS
KyJIbTYPHBIX pAacTEHHUI), 3aKOHBI (€AMHOOOpPa3usi MOTOMKOB TIEPBOTO TMOKOJEHUS,
pacleIyIeHns, YHUCTOTHl TraMeT, He3aBUCUMOro HaciuefgoBaHusa [. Mengens,
TOMOJIOTMYECKUX PAJIOB B HacleACcTBEHHON n3MeHunBoctu H.M. BaBuiioBa), NpUHIIMIIEI
(KOMIIJIEMEHTapPHOCTH );

BJAJCHUE OCHOBHBIMM METOAAMU HAYYHOTO TMO3HAHHUSA, HCIOJIb3YEMBIMHU
B OHMOJOTMYECKUX UCCIENOBAHUAX IKUBBIX OOBEKTOB (OMUCAaHUE, HU3MEpPEHHUE,
HaOII0/IeHNE, SKCIICPUMEHT);

YMEHUE BBIACIATh CYIIECTBEHHBIE NPU3HAKUA: BHUPYCOB, KIETOK MPOKAPUOT
U DYKapHOT, OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHClie OaKTepuid,
rpu0oOB, pacTeHU#, XKUBOTHBIX M YEJIOBEKa, CTPOCHHS OPraHOB M CHUCTEM OPraHOB
pacTeHul, J>KUBOTHBIX, YEJIIOBEKAa, IIPOLECCOB KU3HEACATEIBbHOCTH, NPOTEKAKOUINX
B OpraHuM3Max pacTCHUM, KUBOTHBIX U YEJIOBEKA, OMOJIOTMUECKUX MPOIECCOB: 0OMEHa
BemeCcTB (MeTabonm3M), TPEBpAllleHUs DHEPruHM, OpOXKEHHs, aBTOTPOPHOTO
U TeTepoTpodHOTO THUIOB MHUTAHMS, (POTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, MEHO03a,
ramMeToreHeza, HAMOpHOTEHe3a, MOCTIMOPHUOHAIBHOTO PAa3BUTHSA, Pa3MHOXKEHUS,
WHJMBUAYaJbHOTO Ppa3BUTHs OpraHu3Ma (OHTOrE€HE3a), B3aMMOJECHUCTBHUS TE€HOB,
reTepo3uca, UCKYCCTBEHHOT'O 0TO0PA;

YMEHUE YCTAaHABIWBATH B3aUMOCBSI3M MEXIAY OpraHOWJAMHU KIETKH U HX
(GYHKIUSAMHA, CTPOSHUEM KIIETOK Pa3HbIX TKaHEeW W uX (YHKIHUSIMH, MEXKIY OpraHaMu
U CUCTEMaMH OPraHOB Yy pacTeHHH, )KMBOTHBIX M Y€JOBEKA U UX (DYHKUUAMHU, MEXKIY
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CUCTEeMaMH OPraHOB W MX (DYHKUIMAMH, MEXKIy dTalaMyd OOMEHa BEIIEeCTB, dTalmaMu
KJIETOYHOTO IMKJa W >KU3HEHHBIX I[HMKJIOB OPTaHMW3MOB, 3TalaMu SMOPHOHAIBHOTO
pa3BUTHSI, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (haKTOpaMu Cpelibl OOUTAHUS;

YMEHHE BBISBIATH OTIMYUTEIbHBIC MPU3HAKK KUBBIX CHCTEM, B TOM YHCIE
pacTeHuH, )KUBOTHBIX U YEIIOBEKA;

YMEHHE  HCIONBh30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJUKY [UJISl JIOKa3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPy,

YMEHHUE pelIaTh OMOJIOTHYECKUE 3a/1a9H, BBISIBIISITh PUIMHHO-CIICJICTBEHHBIE CBSI3U
MEXy UCCIETyeMbIMI OMOJIOTHYECKUMH TIPOIIECCAMU U SIBICHUSMHU, JENIaTh BBIBOJBI
Y TIPOTHO3BI HA OCHOBaHMH MOYYCHHBIX PE3yIbTaTOB;

YMEHUE BBITIOJIHATH JIA0OpATOPHBIEC W MPAaKTHUECKUE pabOThI, COOIIOIaTh MpaBUIIa
npu paboTe ¢ yueOHbIM U JIa0OpPaTOPHBIM 00OPYI0BAHUEM;

YMEHHE BBIIBUTATh TUMIOTE3bI, IPOBEPSITh MX IKCICPUMEHTAIBHBIMU CPEACTBAMH,
dopmMynupys 1e’db UCCIICIOBAHUS, aHATN3UPOBATh MOJYYCHHBIE PEe3yabTaThl U JENaTh
BBIBOJIBL;

YMEHHE Yy4YacTBOBAaTh B Yy4eOHO-UCCIIEOBATEILCKON paboTe Mo OHOJIOTHH,
AKOJIOTUU U MEJIUIIMHE, TPOBOIMMOM Ha 0a3€ MKOJIBHBIX HAYYHBIX OOIIECTB, ¥ MyOIMIHO
NPECTABIIATH MOJyUYEHHBIC PE3YIbTaThl HA YYCHHYECKUX KOH(PEPEHIIUX;

YMEHHE OIIEHUBATh dTUYECKHE aCIEKThI COBPEMEHHBIX HCCJICIOBAaHUI B 001acTu
OWonorMM W MEIMIMHBI  (KJIOHUPOBAaHWE, MCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HaIPaBJICHHOE U3MEHEHUE TeHOMA U CO3J[aHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oynymiedl mnpodeccuoHanbHOM
NEeSTENbHOCTH B 00JAcCTH OWOJOTHH, MEAUIMHBI, OMOTEXHOJOTHM, BETEPUHAPHH,
CEJIbCKOTO XO3SIICTBA, MHUIIEBON MNPOMBIIUIEHHOCTH, YIIYOJATh IO3HABATEIbHBIN
UHTEpEC, HaIpaBJIEHHBII Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH mpodeccuu
U TPOJOJDKEHHE OMOJOTMYEeCKOTO O00pa3oBaHHMs B OpPraHU3alUigX CPETHETO
podeCcCHOHATBLHOTO U BBICIIET0 00pa30BaHUAI.

[IpenmeTtHbIe pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 11 kiacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE W POJU OMOJOTHUU B CUCTEME €CTECTBEHHBIX
HayK, B (OpMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHUHBI MUDA,
B MO3HAHWM 3aKOHOB MPUPOJBI M PEHIEHUU 3KOJOTMYECKUX MPOOJIeM YeIOBEYECTBa,
a TakkKe B  pEUIEHUH  BOMPOCOB  PALMOHAIBHOTO  MPHUPOJOINOIb30BAHUSA,
¥ B pOPMHUPOBAHUY IIEHHOCTHOTO OTHOIICHHUSI K IPUPO/IE, OOIIECTBY, YEIOBEKY, O BKIIAJIE
POCCHICKUX M 3apYOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIAJIeTh CHCTEMOW OWOJOTWYECKUX 3HAHWUH, KOTOpas BKIIOYACT
OnpeieSIieHUs] U TOHUMAaHHUE CYIIHOCTH OCHOBOIIOJATalomuX OMOJIOTHYECKUX TEPMUHOB
U TOHATUH (BUI, 3KOcHCTeMma, Ouocdepa), OMOIOTHYECKHE TEOPHH (DPBOJTIOIMOHHAS
teopust U. JlapBuHa, cuHTeTHueckas Teopust sBontonun), yuenus (A.H. CesepuoBa —
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0 NyTAX M HampaBieHHsX 3Bojwonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paBHoBecus J[. Xapau u B. BaitHOepra, 3apoJbIieBOro cxojicTBa
K.M. bapa), npaBuna (Munumyma 0. Jlubuxa, 5KOJIOTHYECKOW MUPAMUJIBI SHEPTHH),
runote3sl (runote3a «mupa PHK» V. 'unbepta);

YMCHHE BJIQJICTh OCHOBHBIMH METOJAaM{ HAyYHOTO IO3HAHUS, HCIOJIb3yeMbIMU
B OHOJOTUYECKUX MCCIEIOBAHUSAX KHUBBIX OOBEKTOB U JKOCHUCTEM (OmHcaHue,
U3MEepeHue, HaOMIoJeHNue, JKCIEPUMEHT), CIOCcO0aMU BBISBICHHS UM OLEHKHU
AHTPONIOTEHHBIX H3MEHEHUH B TIPUPO/IE;

YMEHHE BBIJCISTh CYIICCTBCHHBIC NPU3HAKH: BUIOB, OMOTEOIIEHO30B, 3KOCHCTEM
u Ouocdepbl, CTAOMIMZUPYIOUIETO, ABUXKYIIETO M Pa3phIBAIOIIEIO €CTECTBEHHOTO
0TOO0pAa, AJIOMATPUIECKOTO U CHMIIATPUUYECKOTO BU000Pa30BaHMS, BIUSHHS JBUKYIITAX
CWJI 3BOJIIOLIMUA HA T€HO(MOHJ MOMYJSUHU, MPUCIOCOOJIEHHOCTH OPraHU3MOB K Cpefe
oOWTaHWs, YEpENOBaHUs HAMPABICHUNW SBOJIONNH, KPYrOBOPOTa BEIICCTB M IOTOKA
DHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIIMBATH B3aUMOCBSI3U MEXKTY MPOIIECCAMU IBOJIFOIIUH, IBHKYIIIUMHU
CHUJIaMH aHTPOTIOTeHEe3a, KOMIOHCHTAMH Pa3JIMYHBIX SKOCHUCTEM M MPHUCITIOCOOTICHUSIMU
K HIM OpTraHHu3MOB;

YMCHHE BBISBJISTH OTJIUYUTEIIBHBIC TPU3HAKH JKUBBIX CHCTEM, IMPUCITOCOOICHHOCTh
BUJIOB K cpejie OOMTaHMs, aOMOTUYECKUX M OMOTHUYECKMX KOMIIOHECHTOB JKOCHUCTEM,
B3aMMOCBSI3€H OPraHU3MOB B COOOIIECTBAaX, AaHTPOIIOTCHHBIX U3MEHEHUHN B 9KOCUCTEMAX
CBOEI MECTHOCTH;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIOIIME  aApPTyYMEHTHI,  OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIUKY JUIsl JIOKAa3aTelIbCTBA POJICTBA OPraHM3MOB pPa3HbBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CpElbl OOMTaHUS, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpaHEHUSI MHOTOOOpa3us BUJIOB M SKOCUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEJIOBEUECTBA;

YMEHHE peliaTh OMOJOTUYECKUE 3a]]a4UH, BBISBIISATH IPUYNHHO-CIICACTBEHHBIEC CBSA3U
MEXIY MCCIEyeMbIMA OUOJOTHYECKUMHU TPOIECCAMU U SBICHUSIMH, JIE1aTh BBIBOJIBI
Y TIPOTHO3bI HA OCHOBAHUH MOJYyYEHHBIX PE3YJIbTATOB;

yYMEHHE BBITIOHATD JJAOOpATOPHBIC U MPAKTUYECKUE pabOThI, COOIOAATH MpaBUiIa
pu paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh TUTIOTE3BI, POBEPSITH UX IKCIIEPUMEHTATILHBIMH CPEICTBAMH,
dbopMynHpys 1IeTbh HCCIISOBAHUS, aHATM3UPOBATH MOJTyUYEHHBIE PEe3yJIbTaThl U JIE1aTh
BBIBOJIBL;

YMEHHUE y4acTBOBATh B Y4EOHO-UCCIIEA0BATENLCKON paboTe 1o OUOIOTHH,
HKOJIOTUH U MEUITMHE, POBOIMMOM Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U MTyOJIUYHO
MIPEICTABIATH MOJTYyYEHHBIE Pe3yabTaThl HA YICHHYECKUX KOH(DEPEeHIHSIX;

YMEHHUE OIICHUBATh TUIIOTE3bI M TEOPUU O TPOUCXOXKICHUW JKU3HH, UYEJIOBEKa
1 YEIIOBEYECKUX pac, O MPUINHAX, ITOCIEICTBHUIX U CITOCO0AX MPEIOTBPAIICHUS
ro0aIbHBIX U3MEHEHUH B Onocdepe;
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YMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oyaymieil npodeccuoHanbHOM
AESTENPHOCTH B 00JacTH OHWOJOTHH, SKOJOTHH, MPUPOOMNOIB30BAHUS, MEIUIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUHU, CEIBCKOTO XO34WCTBA, MHUIIEBOU
MPOMBIIIUICHHOCTH, yIOIyONATh ~ TIO3HABaTENbHBIM  WHTEpEC,  HANpaBICHHBIN
Ha OCO3HAHHBII BEIOOP COOTBETCTBYIOIIEH POGECCHH U MPOI0JKEHIE OMOIOTHIECKOTO
0o0pa3oBaHUsl B OpraHU3alUsIX CpeTHEr0 MPodeCCUOHATBHOTIO U BBICIIEr0 00pa30BaHUsI.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue tem | KonuuectBo OCHOBHBIE BU/IbI I€SATEIBHOCTH
IIporpammHoOe conepxanue
/o y4eOHOro npeaMeTa 4acoB oOyyaromuxcs
1 | Tema «buoJiorusi Kak HayKa
1.1 | buonorus kax 1 CoBpemeHHast OUOJIOT S — PackpsiBaTh cosiepkaHrue TEPMUHOB

KOMIUICKCHAsI HayKa
1 KaK 4acTh
COBPEMEHHOTO
oO11ecTBa

KOMIUTeKCHas Hayka. Kpatkas ucropus
pa3BuTus Ouosioruu. buonornueckue
HAyKU U U3y4aeMble UMH MPOOJIEMBI.
dyH1aMEeHTAJIbHBIE, TPUKJIATHBIC

Y TIOMCKOBBIE HAyYHBIC UCCIIECIOBAHUS
B OHMOJIOTHH.

3HavyeHue OMOJIOTHH B (POPMUPOBAHUH
COBPEMEHHOMN €CTeCTBEHHO-HAYYHOM
kapTuHbl Mupa. [Ipodeccun,
CBSI3aHHBIC C OMOJIOTHEH. 3HAUCHUE
OMOJIOTHH B MPAKTUICCKOMN
NeSITEIbHOCTH YE€JIOBEKA: MEIUIINHE,
CEJIbCKOM XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXpaHe IPUPO/IbI.
JdemoHcTpauuu

Ilopmpemui: Apuctorens, Teodpacr,
K. JIunnen, K.b. Jlamapk, Y. JlapBus,
V. T'apsei, I'. MeHnensb,

B.U. Bepuanckuii, 1.I1. [TaBnos,

Y TIOHSITUM: HAYYHOE MUPOBO33PECHHUE,
Hay4Has KapTHHA MUPA, HAYIHBIN
METO/I, TUIIOTEe3a, TEOPHS, METO b
MCCJIEI0BAHMSL.

XapakTepu30BaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYyTruX €CTECTBEHHBIX HAYK.
OrneHUBaTh BKJIAJl OTEUECTBEHHBIX
YUEHBIX B Pa3BUTHE OMOJIOTHU.
OneHuBaTh POITH OMOIOTHUECKUX
OTKPBITUH W UCCJIEIOBAHUM B PA3BUTUU
HAyKH U IPAKTHYECKOU AESITEIbHOCTU
JIIOJIEH.

[lepeuncnsate npodeccuu, CBI3aHHbIC

C COBPEMEHHOM OMOJIOTHEH.
[IpuBOAUTH TPUMEPHI TPAKTHUUECKOTO
UCIIOJIb30BAHUS TOCTUKEHUI OUOIOTUU
B MEJIMIIUHE, CEIbCKOM XO3SIICTBE,
MPOMBIIIJIEHHOCTH U OXpaHe IPUPOIbI
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.. Meunukos, H.I1. BaBuios,
H.B. Tumodees-PecoBckuid,

. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabnuyvt u cxemol: «CBA3b OUOJIOTUH
C IpyrumMu Haykammn», «Cucrema
OMOJIOTrMUECKHUX HAYK)

Htoro yacoB no teme 1
2 | Tema «’KuBble cCTEMBI M UX U3yYeHHE»
2.1 | )KuBble cUCTEMBI U UX 1 JKuBbI€ CHCTEMBI KaK MPEAMET PackpsiBath conepxanue

CBOWCTBA

u3zyuyeHus 6uosioruu. CBONMCTBA KUBBIX
CHCTEM: CIUHCTBO XMMHYCCKOTO
COCTaBa, TMCKPETHOCTH U IIEJIOCTHOCTD,
CJIO’)KHOCTD U YIIOPSIJOYCHHOCTh
CTPYKTYPBI, OTKPBITOCT,
caMOOpraHu3aIus,
CaMOBOCITPOM3BE/ICHHE,
pa3apaKuMOCTh, U3MEHUHUBOCTb,

POCT H pa3BUTHE.

JdemoHcTpanuu

Tabauywl u cxemvt: «OCHOBHBIC
MIPU3HAKH )KU3HW», «brUogornyeckue
cuCTeMBI», «CBOMCTBA JKUBOU
MaTepUmn»

TEPMUHOB U MIOHSTH: KUBasI

CHUCTEMa, BJIEMEHT, MOJCUCTEMA,
CTPYKTYpa; OTKPBITOCTb, BEICOKAs
YIOPSI0YEHHOCTD, YIIPABIIIEMOCTD,
UEpPapXUYHOCTb.

XapakTepu30BaTh CTPYKTYPY

Y CBOIMCTBA KUBBIX CUCTEM, OTJIMYHUS
XHUMHYECKOTO COCTaBa 00bEKTOB KUBOM
Y HEXKUBOUW MPUPOJIBI, OO TPUHITUIT
KJIETOYHOM OpraHu3aliu AKUBBIX
cucteM. CpaBHUBAaTh OOMEHHBIE
MPOLIECCHI B HEKUBOW U KUBOU MPUPOJE;
PAacKpbIBaTh CMBICIT PEAKLAN
MeTabou3Ma.

OOBSACHATH MEXaHU3MbI CAMOPETYJISIIIUU
YKUBBIX CUCTEM PA3JIMUYHOIO
HEepapXUueCcKoro ypoBHs; paCKphIBaTh
UepapXUuecKoro ypoBHs; paCKphIBaTh
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CYTb IPUHIIMIIOB MTOJIOKUTEIBHON U
OTpULIATEIbHON 0O0OpPaTHOH CBS3U.
AHanmu3upoBaTh CBOKCTBA
CaMOBOCIIPOU3BENICHHUS, POCTA

Y Pa3BUTHS OPraHU3MOB

2.2

YpoBHeBas
OpraHu3aIus >KUBbIX
CUCTEM

YPpOBHM OpraHu3aliu KUBBIX CUCTEM:
MOJIEKYJIIPHBIHN, KIETOYHBIN,
TKaHEBbIN,0PTraHU3MEHHBI,
MOMYJISIIUOHHO-BUJIOBOH,
AKOCHUCTEMHBIN (OMOTEOIIEHOTUUECKHUTA),
ouocdepnsrii. [Iporeccsl,
MIPOUCXOISIINAE B )KUBBIX CUCTEMAaX.
OcCHOBHBIE NPU3HAKHU KUBOTO. JKU3HB
Kak (popMa CyIecTBOBaHUSI MaTepPUH.
Hayxu, uzydaronye KxuBble CUCTEMBI
Ha pa3HbIX YPOBHSAX OpraHu3alllu.
N3yuenue xkuBbIX cUCTeM. MeTojbl
ounonorndeckoit Hayku. Habnronenue,

U3MEpPEHHUE, AKCHEPHUMEHT,
CHUCTeMaTH3aLus, METaaHaJIN3.
[lonsaTue 0 3aBUCUMOU 51
HE3aBUCUMOU MIEPEMEHHOM.
[InaHupoBaHue JKCIIEPUMEHTA.
[locTaHOBKa W TIPOBEpPKA THIIOTES.
Hyneas TUIIOTE3A. [TonsiTne

BEIOODKM W €€  JOCTOBEPHOCTD.
Pa30poc B OMog0ornuecKkux JaHHBIX

PackpsIBaTh conepkaHue TEPMUHOB

Y TIOHSITUI: OOMEH BELIECTB

Y IIpEBpALEHUE dHEPIUH,
CaMOBOCIPOU3BEICHUE,
caMOpETyYJISLHUSA, pa3BUTHE, )KU3Hb,
HAYYHBIN (aKT, HAYYHBIA METO/I,
npobiema, TUIoTe3a, TEOpus, IPABUIIO,
3aKOH.

[lepeunciisiTe NPU3HAKU KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHU
OpraHU3aluy )KUBBIX CUCTEM U METO/IbI
OMOJIOTUYECKUX HCCIIEIOBAaHUH.
OnuceiBaTh 0COOEHHOCTH, XapaKTepPHBIE
JUISL KQXKJI0T0 YPOBHSI OpraHu3aluu
JKUBOTO.

Ha3piBaTh HayKH, U3y4arol1e )KUBBIC
CHUCTEMBI Ha Pa3HBIX YPOBHAX
OpraHu3alyHu.

CpaBHUMBATh MEX1y COOOH KUBbIE
CHUCTEMBI pa3HbIX YPOBHEH OpraHU3alun
Y IIPOUCXOJAIINE B HUX IPOLECCHI.
[Toka3bIBaTh POJIb TUNIOTE3 U TEOPUI
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OneHka 10CTOBEPHOCTH MOTYyYEHHBIX
pe3ysbTaToB. [ [puunHbBI HCKAXKEHUA
pe3ysbTaToB 3KkcnepuMenTa. [lonsitue
CTaTUCTUYECKOTO TECTA.
JdemoHcTpanuu

Tabauywvl u cxemwvl: «YpPOBHU
OpraHu3aluy >KUBOW IPUPOIBDY,
«CTpoeHHE )KUBOTHOU KIETKN,
«TkaHu )KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEUECKOT 0 OPraHu3May,
«buoreoneHosy, «buochepar,
«MeTobl U3y4eHHUs] KUBOU IPUPOIBD».
Oo6opyaoBaHue: 1a00paTopHOE
o0opyaOBaHUE /JIsl IPOBEICHUS
HaAOI0ICHUH, U3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTuyeckas padora
«Vcnonb30BaHUE Pa3IUUHBIX METOJOB
IIPU U3YUYEHUU KUBBIX CUCTEM.

B ()OPMHUPOBAHUY €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa

Htoro vyacos no teme
3 | Tema «buoJIOTHs KIETKU»
3.1 | Uctopust oTKpbITHS Knerka — cTtpykTypHO- PackpeiBaTh coqiepkaHue TEPMUHOB

Y U3YyYEHUS KIETKU.
Knerounas teopus

(GyHKIMOHANIbHAS €IMHUIIA AKUBOTO.
HcTopust OTKPBITUS KIIETKU.

Pabotei P. I'yka, A. JleBeHryxka.
Kiierounas teopus (T. llIBann,

M. Illneiinen, P. BupxoB). OcHOBHbIE

Y TIOHSITUI: KJIETKa, OPraHeIlIbl,
AYKapUOThI, MPOKAPUOTHI, BUPYCHI,
HUTONIOTUS (KJIeTOYHast OMOJIOTHS ),
KJIETOYHAsl TEOPUSL.
XapakTepu30BaTh OCHOBHBIE 3TalIbI
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IIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOMU
TEOPHHU.

JdemoHcTpanuu

Ilopmpemui: P. I'yk, A. JIeBeHTYK,

T. llIBann, M. llInerinen, P. Bupxos,
K.M. Bap.

Oo6opynoBanue: CBETOBOI MUKPOCKOIT,
MUKpPOTIPENapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATIbHBIX KJIETOK

pPa3BUTHS LIUTOJIOTUM KaK HAYKU U €€

o opMIIeHHE B KJIETOYHYIO OUOJIOTHIO.
[Toxa3bIiBaTh BKJIa/ YUEHBIX-OHOIOTOB
B U3yUYEHHE KIETOYHOI'O CTPOCHHUS
OpraHU3MOB.

[lepeuncnsaTh OCHOBHBIE NOJIOKEHHUS
KJIETOYHOUN T€OpUH, OOBSACHATDH €€ POJIb
B (pOPMUPOBAHNM €CTECTBEHHO-HAYYHOM
KapTHUHBI MUpA.

[IpuBOAUTH 1O0KA3aTENBCTBA POJICTBA
OpPraHU3MOB C UCITOJIb30BAHUEM
IIOJIO’KEHUHN KIIETOYHOU TeOpUHn

3.2

MeTtonsl
MOJICKYJISIPHOMN 1
KJIETOYHOI OMoJorun

MeToabl MOJIEKYJIIPHOM U KJIETOYHOU
OHMOJIOTUHU: MUKPOCKOIIHS,
xpomaTtorpadus, 37eKTpodopes, METOT
MEUEHBIX aTOMOB, AU PepeHInaIbHOe
HeHTpUyTUPOBAHUE,
KyJbTUBUPOBAHUE KIIETOK.
JdemoHcTpanuu

Tabauywvl u cxemol: «CBETOBOM
MUKPOCKOM», «DIEKTPOHHBIH
MUKpOcKon», «VcTopus pa3BuTus
METOJ0B MUKPOCKOTU.
O0opyaoBaHue: CBETOBOM MUKPOCKOIT,
MUKPOIpENnapaTbl paCTUTEIbHBIX,
KUBOTHBIX M OaKTepHUATbHBIX

KJIETOK.

PackpeiBaTh copiepkanre TEPMUHOB
U TIOHSITUI: MUKPOCKOTIMPOBAaHHUE,
MPUTOTOBIIEHUE CPE3OB,
nuddepeHnranbHOe OKpaIlIiBaHue,
xpoMartorpadus, dekTpodopes,
METOJI MEYEHBIX aTOMOB,
HEHTPpUPYTUPOBaAHUE, METO/T
KyJbTYPBI KJIIETOK U TKaHEH, METO]]
pexkomOuHanTHRIX JITHK.
XapakTepu30BaTh OCHOBHBIE METO/IbI
U3YYCHHUS )KUBOUW MPUPOIBI.
['0OTOBUTH BpEMEHHBIE
MUKPOTIPETapaThl, pACCMAaTPUBATh X
B CBETOBOI MUKPOCKOTI U JIeTIaTh
OIHCaHUE.
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IIpakTHyeckas padora
«M3yueHne MeTo10B KIETOYHOU
ouosoruu (xpomarorpadus,
anextpodopes, nuddepeHnnanbHoe
ueHtpudyruponanue, [1LIP)»

OOBsICHATH U cOOMIOAATH TpaBUia
TEXHUKU MUKPOCKOITMPOBAHUS

Ntoro yacos no teme 2
4 | Tema «XuMHYecKasi OPraHU3ANMUA KICTKI»
4.1 | XuMuueckui cocTaB 2 XUMHYECKHUN COCTaB KIETKU. Makpo-, PackpsiBaTh coziep:kaHUE TEPMUHOB

KJjIeTku. Boga n
MHHEPaAIbHbIC
BEIIeCTBa

MHUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga u ee posib Kak pacTBOpUTEIIS,
peareHTa, y4acTtue

B CTPYKTYPUPOBAaHHUH KJIETKH,
TEIJIoperysiuuu. MuHepajibHbIe
BEIIECTBA KJIETKH, UX OMOIorndyecKas
poJib. Pojib KATHOHOB ¥ AHHOHOB

B KIIETKE.

JdeMoHcTpauuu

Juacpammuor: «Pacnipenenenue
XUMHUYECKHUX JIEMEHTOB B HE)KUBOU
npuponae», «Pacnpenenenue
XUMHUYECKHUX JIEMEHTOB B KUBOMU
IIPUPOLEN.

Tabauywl u cxemol: «Ilepuognyeckas
Ta0IMIAa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIbI»,
«BemlecTBa B cOCTaBe OPraHU3MOBY

Y TIOHSITHIA: 3JIEMEHThI-ONOTCHBI,
JTUTIOJIb, BOJOPO/IHAS CBSI3b,
TUAPOPUIBHOCTD, TUAPOGOOHOCTS,
Typrop, MUHEpaJIbHbIE BEIECTBA,
OydepHbIe cUCTEMBbI, aHHOHBI,
KaTHOHBIL.

[lepeuncnsaTb 0COOEHHOCTH
XUMHYECKOTO COCTaBa KIETKH.
PaznmunuaTe makpo-, MUKpO-

U yJIIbTPAMUKPORJIEMEHTHI, BXOISIIINE

B COCTaB KMBOT'O M X POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHUE U CBOMCTBA
BOJIbI; OOBSCHSTH MPUUYUHBI €€ 0COOBIX
CBOMCTB M ()yHKITUH B KIICTKE.
[Toxa3pIBaTh pOJIH KATHOHOB U AHHOHOB
B 00ecreYeHnH MPOIIECCOB
KU3ZHEJCATSIIBHOCTH (OCMOPETYJISIuS,
co31aHre MEeMOpPaHHOTO MTOTEHIIHANA,
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perymsiiust paboThl 0€TKOB), pabOThI
Oy(epHBIX cUCTEM.

VYcranaBiauBaTh B3aUMOCBSI3b CTPOCHUS
U (YHKUIMUU HEOPTraHUYECKUX BEIIECTB
KJIETKU

4.2

Opranunueckue
BEIIECTBA KJIETKHU —
Oenku

Oprannueckue BEIEeCTBA KIETKH.
buonoruueckue nonmmmepsl. benku.
AMWHOKHCIIOTHBII COCTaB OEIKOB.
CTpyKTypbl OETKOBOM MOJIEKYJIBI.
[lepBuunas cTpyktypa Oenka,
nenTuaHas cBsi3zb. BropuuHas,

TpPEeTUYHAsA, YETBEPTUUHAS CTPYKTYPHI.

Jlenaryparusi. CBoiicTBa O€IIKOB.
Knaccuduxanus 6enkosB.
buonornueckue G yHKIHH OCIKOB.
Ipuonwr.

JdeMoHcTpauuu

Ilopmpem: J1. IlonuHr.

Tabnuyet u cxemol: «CTpoeHUE
MOJIEKYJTBI 6enkay, « CTpyKTypbI
OEITKOBON MOJICKYJIIBI.
Oo0opyaoBanue: XuMHYECKas Iocyaa
1 000pyJI0BaHUE.

JlaGopaTopHasi pabora
«O0HapykeHHne OEIIKOB C TOMOIIHIO
KaYECTBEHHBIX PEAKIINI)

PackpbIBaTh cojiepkaHre TEPMUHOB
Y TIOHSITHIA: MOHOMEPBI, TIOJIUMEPBI,
0eJoK (MPOTEuH), MENTHU/I,
aAMUHOKUCJIOTA, TICNITUIHAS CBA3b,
TIOJIUTICTITH/I, JICHATYPALIHS,
peHaTyparus, TI00yIIpHbIC

1 GuOPMILIApHBbIE OCTTKH, TPUOHBI.
XapakTepru3oBaTh OCIKH,

UX CTPYKTYPHYIO OPTaHU3aIHIO

U QyHKIHH (CTPYKTypHas,
DHEpreTUYecKas, CUTHAIbHAS,
PETYIIATOpHAs, TBUTATEIbHAS,
3anIuTHAsA, GepMEHTATHBHASN).
Ha3biBaTh XUMHUYECKHE OCHOBEI
dbopMHUpOBaHUS CTPYKTYP
OEIKOBON MOJIEKYJIBI.

[TpuBoauTH MpUMEPHI HGUOPUILISIPHBIX,
TII00YISIPHBIX OETKOB.

BEITOTHATH Ka4eCTBEHHBIEC PEAKITUN
Ha oOHapyKeHue OeIKOB

B KJIETKE; OOBSCHSTH MOTYyICHHBIC
PE3yIIbTATHI
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4.3 | Opranuueckue YraeBoasl. MoHOCaxapuibl, PackpsiBaTh copepkaHue TEPMUHOB
BEIIECTBA KJIIETKHU — JIHACAXapHU/Ibl, OJINTOCAXaPHUIbI U Y TIOHSITUI: YTJIEBOJbI, MOHOCAXAPUBI,
YIJI€BOALI nojarucaxapuinbl. O6IJ_II/II71 IJ1aH CTPOCHUA Jycaxapuabl, OJIUTrOCaxapuabl,

U (PU3UKO-XUMUUECKUE CBOMCTBA MOJIMCaXapu/ibl, TIIIOK03a, pubo3a,
yriIeBoJ0B. bronornyeckue QyHKIun Je30KCUpr003a, JaKT03a, MaJIbTO34,
YTJICBOJOB. caxapo3sa, KpaxmaJ, IJTMKOI'CH,
JdeMoHcTpanuu LEJUTIONI03A.
Tabauywl u cxemolr: «CTpoeHue Knaccudunupoath yrieBoasl
MOJIEKYJI YTJIEBOIOBY 10 CTPOEHHUIO U MEPEYUCIIATH UX
byHKIUH.
[IpuBOIUTE MPUMEPHI PA3TUYHBIX
yIJIEBOJ0B (MOHOCAXapHI0B,
JIACaxXapuI0B, OJIMTOCAXapua0B,
MOJINCAXAPUIOB)

4.4 | Opranuueckue Jlunuael. I'mnpodunbHo-ruApodOoOHBIe | PackphiBaTh cojiepikaHne TEPMUHOB
BEILIECTBA KJIETKU — cBoiicTBa. Knaccuduxarms Y IOHSATUN: JTUTIUBL, TPUTIIMLEPUIBI,
JIAMUABI TMNUA0B. Tpuriunepuasl, dbocdonumnuabl, BOCKH, CTEPOUIBI,

dbochoaunubl, BOCKH, CTEPOU/IHI.
buonornueckue QpyHKIIMMA
muaoB. OO0Ie CBOMCTBA
OMOJIOTHYECKUX MEMOpaH —
TEKYy4eCThb, CTIOCOOHOCTH

K CaMO3aMbIKaHHUIO,
MOJTYTIPOHUIIAEMOCTb.
JdemoHcTpanuu

Tabnuywl u cxemor: «CTpoeHUE
MOJICKYIT JIMITHIOBY

JIMITOTIPOTEUHBI, TITUKOJIATINIBL.
KnaccudumnupoBats Tumuabt

10 CTPOCHUIO; XapaKTepU30BaTh UX
byHKIAH
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4.5

Hyxiiennosbie
Kuca0Thl. CTpoeHue
u pyukuu JJHK,
PHK, AT®

Hyxnennossie kucnotel. JJHK n PHK.
CrpoeHne HyKJIIEMHOBBIX KUCIIOT.
Hyxneorunpl. [punnun
KOMIUIEMEeHTapHOCTHU. [IpaBuiio
Yapradda. Ctpykrypa JJHK — nBoitnas
crnupainb. MeCTOHaX0XIAECHHUE U
ouonorunyeckue pynkunn JJHK. Buab
PHK. ®ynkuuun PHK B kneTke.
Crpoenne monekynsl ATO.
Makpoaprudeckue cBsi3u B MOJIEKYJIE
ATO®. buonornyeckue pynxiuu ATO.
BoccTranoBieHHBIE IEPEHOCUUKH, UX
(YHKIMH B KJIETKE.

JdeMoHcTpauuu

Iopmpemuwi: 1. Yorcon, @. Kpuk,

M. Vunkunc, P. @pankinun, @. Caurep,
C. Ilpy3unep.

Tabauywvl u cxemol: «<HykiienHoBBIC
KHACIOTB», «CTpOEHUE MOJIEKYJIbI
ATOp.

Oo0opyaoBanue: XuMHYECKas Iocyaa
U 000py/IOBaHHE.

JlabopaTtopHnasi padora
«HMccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3InYHbIX
OpPraHU3MOB)

PackpsiBaTh cojiepaHue TEPMUHOB

U TIOHSITUI: I€30KCUPUOOHYKIICHHOBASI
kucnota (JIHK), pubonyknenHoBas
kuciora (PHK), Hykineorun, Hyki1eo3uI,
a30TUCThIE OCHOBAHUS, aJICHUH, TYaHUH,
[IUTO3UH, TAMUH, ypaIluI,
KOMILIEMEHTapHbIE OCHOBaHMS,
aaeHo3untpudocdar (ATD),
MaKpOIPTHUECKas CBs3b,
CEKBEHHUPOBAHUE, FTEHOMUKA,
TPaHCKPUIITOMHKA, TPOTEOMHUKA.
XapakTepu30BaTh, ONUCHIBATH

U CXEMaTHYECKU U300pakaTh CTPOCHUE
nykineoruaa JIHK u gBovinoM cimpanu
JHK, cekBenupoBanue JJHK.
OnuceIBaTh NPOIIECC PEITIUKALIMHT
JIHK B kJIeTKE M Ha3bIBATh €TO
OMOJIOTMYECKOE 3HAUYCHH.
XapakrepuzoBarth GyHkiuu JJHK.
Paznuuars CTpyKkTYypy ¥ QyHKIMH
PHK. OnuceiBath mpoiiece
TpaHcKpumniuu. CpaBHUBATH
HykienHoBble kuciotsl (JIHK u PHK).
XapakTepu3oBaTh OCOOCHHOCTH
ctpoeHus u pyakuuu ATO.
DopMyIUPOBATH U OOBSICHATH MPUHITUTI
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KOMITJIEMEHTApPHOCTH | MTPABUIIO
Yapradda

4.6 | Meroabl CTpYKTypHOI 1 CrtpykTypHas 6uosorus: PackpsIBaTh conep:kaHue TEPMUHOB
ouonoruu OMOXUMHUYECKUE U OMOPU3HIECKUE Y TIOHSTUI: MOJICIMPOBAHUE,
HCCJIEIOBAHUS COCTaBa KOMIIBFOTEPHBIN AU3aKH.
Y IPOCTPAHCTBEHHOU CTPYKTYPhI [lepeducnsTh NepCreKTUBHbBIC
OMOMOJIEKYII. HaIpaBJICHUs] HAYYHBIX UCCIICOBAHUIN
B CTPYKTYPHOM OMOJIOTUH, PACKPBHIBATH
WX 3HAYEHUE JIJI1 MEIUIUHBI U
CEJIbCKOT0 X031CTBA
Nroro yacos no teme 10
5 | Tema «Ctpoenue U QyHKIIMHU KJIETKID)
5.1 | Tunsl KIETOK. 1 Tunel KIETOK: 3yKapuOTHYECKast PackpsiBaTh coliepaHrue TEPMUHOB

[IpokapuoTnueckas
KJIETKa

U ipokaproTuieckasi. CTpyKTypHO-
(byHKIMOHAIBHBIC 00pPa30BaHUS
KJICTKH.

CrpoeHune npoKapruoTHYECKOH KIIETKHU.
Knerounas crenka 6akTepuii u apxew.

Oco0eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOhHOM
POKAPUOTUYECKUX KJIETOK. MecTo
U POJIb IPOKAPUOT B OUOIEHO3aX.
JdemoHcTpanuu

Tabnuywl u cxemol: «CTpoeHUE
AYKAPUOTHYECKOUN KIIETKN,
«CTpoeHne NpOKapuOTUYECKOU
KIICTKI

Y TIOHATHUH: IPOKAPUOTHYECKAs KJIETKa,
KJICTOYHAsI CTEHKA, MypEeHH,
(bOTOCMHTETUYECKUE MEMOPAHBI,
baarenuH.

XapakTepu3oBath Gopmy

U pa3Mephl MPOKAPUOTHIECKUX KIIETOK;
(GYHKIIMY TEHETHYECKOTO anmapara
POKAPHOT.

OnuceIBaTh NpoIIECC
CropooOpa3oBaHusl, OTMEYATh €ro
3HAauYEHUE JIJISl BBDKUBAHUS OAKTEPHiA
pH YXYIIICHUN YCTIOBUI
CYIIECTBOBAHMUSI.

OnuceiBaTh pa3MHOKEHHUE MPOKAPHOT.
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OneHuBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenne
AYKAPUOTUUYECKON
KJIETKHU.
IToBepxHOCTHBIM
anmapar KJIeTKU

Crpoenue 1 G yHKIIHOHUPOBAHUE
3YKapUOTUYECKOMN KIETKH.
[Tnazmaruueckast memOpaHa
(mazmanemma). CTpyKTypa
I1a3MaTUYEeCKO MEMOpaHsbI.
TpaHcIopT BEECTB Yepes
I1a3MaTUYECKYI0 MEMOpaHy:
naccuBHbIN (TudPy3us,
obOneruennas quddysus),
AKTUBHBIN (IEpBUYHBINA U BTOPUYHBII
AKTUBHBIN TPAHCIIOPT).
[TonynmponuiiaeMmocTb MEMOpaHBI.
Pabora HaTpuii-kajmeBoro Hacoca.
DHIOIMTO3: MUHOIUTO3, (DaroIuTO3.
Ox3omuro3. KireTounas cTteHKa.
CrtpykTypa u GyHKIIUU KIECTOYHOM
CTEHKH pacTeHHUH, TpUOOB.
JdemoHcTpanuu

Tabmwmie! 1 cxembl: «CTpoeHHE
DYKapUOTUYECKOMN KIIETKNY,
«CTpoeHue )KMBOTHOM KIIETKN,
«CTpoeHHe paCTUTEIIBHON KIIETKW.
O0opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKPOIpENnapaTbl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

PackpsiBaTh copiepkaHie TEPMUHOB

U TIOHSTUHN: TJIa3MaThYecKas MeMopaHa
(mmazManemMma), KUJIKOCTHO-MO3anaHast
MOJIeJTb, MEMOpaHHBIE OCJIKU
(nepucdepuyeckre, MHTErpaIbHBIC),
TIIMKOKanukc, auddysus, ocmoc,
aKTUBHBINA TPAHCIIOPT, YHIOIATO3,
(daromuTo3, MUHOIUTO3, IK30IUTO3,
KJICTOYHAsI CTEHKA, TJ1a3MOJIECMBI,
CHMILIACT.

XapakTepu3oBaTh 0COOCHHOCTH
CTpOeHUS U QYHKIIUU 3YKaPUOTHUECKOU
KJIETKU; TPAHCTIOPT BEIECTB

yepe3 MmIa3MaTHIecKyro MEMOpaHy:
ITACCUBHBIA Y AKTUBHBIA TPAHCIOPT;
paboTy OeKOB-KaHaJIOB; paboTy
HATPUI-KAIMEBOTO HACOCA; CTPYKTYPY
U QYHKIUU KIETOYHON CTEHKH
pacTeHuii u rpuboB
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IIpakTHyeckas padora
«M3yuyeHue CBOMCTB KJIETOYHOU
MeMOpaHbD»

5.3

[Mutonnasma u ee
OPTaHOUIbI

[urormazma. I{uto3o0mas. LluTtockener.
JIBr>keHre nuToria3mMbl. OpraHou/ bl
kieTk. OTHOMEMOpPaHHBIE OPTaHOU b
KJIETKHU: DHI0MJIa3MaTUYeCKas CETh
(BIIC), anmapat ["onbaxu, JIU30COMBI,
ux crpoeHue u GyHkiuu. Bzaumocpsizb
OJITHOMEMOPAHHBIX OPTaHOMJIOB KJICTKH.
CtpoeHue rpaHyyIsipHOTO PETUKYIyMa.
Cunre3 pacTBopuMbIX O6enkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpanyJIsIpHBIN ) SHIOIIIA3MATUYECKUI
petukynym. CexkpeTopHas QyHKITUS
anmapara [ onpmxu. Tpancnopt
BEIIECTB B KJIeTKe. Bakyosn
paCTUTEIIBHBIX KJIETOK. KiteTouHbIf
cok. Typrop.

[1omyaBTOHOMHBIE OPTaHOU/IbBI KIIETKHU:
MUTOXOHJIpUH, mactubl. CTpoeHue

1 QYHKIIUM MATOXOHJAPHUH U TIIACTHUI.
[lepBu4HBIE, BTOPUYHBIE U CIIOKHBIE
TTACTH]IBI (POTOCHHTE3UPYIOMTUX
yKapuoT. XJIOPOIJIACTHI,
XPOMOILIACTBI, JEUKOTIIACTHI BBICIINX
pacTeHui.

PackpriBaTh coepkaHie TEPMUHOB

U TOHATHI: IIUTOIIa3Ma, [IUTO30JIb,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHOU/IbI, PHIOIIA3MATHYECKAS CETh
(BIIC), anmmapat ["onbaku, TU30COMBI,
BaKyOJib, pPUOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPAHCTIOPT,
MEPOKCHUCOMBI, KIIETOYHBIN COK, Typrop,
MUTOXOHJIPUU, KPUCTHI, TIJIACTU/IBI,
XPOMOILIACTHI, JIEUKOTLIACTHI,
XJIOPOIIACTHI, CTPOMA, TPaHBI,
TUJIAKOU/I, JJaMeJia.
XapaKTepru30BaTh [UTOILIA3MY
DYKAPUOTHUIECCKON KIICTKH;
KJIaCCU(UIIUPOBATH OPTaHOU B

B 3aBHCUMOCTH OT OCOOCHHOCTEH UX
cTpoeHust (o JHOMeMOpaHHEbIE,
JIByMeMOpaHHbIE, HEMEMOpPaHHEIEL);
ONMHCHIBATh (DYHKITUN KaXKJIO0TO
OpraHouza B KJIETKE.

OOBSACHATH COOBITHS, CBI3aHHBIC

C BHYTPUKJIETOYHBIM MHUILIEBAPECHUEM,
€ro 3Ha4eHue JJIsl OpraHu3ma.
OTMeuaTh 3HaUEHUE [UTOCKETIETA;
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JdemoHcTpanuu

Ilopmpemuwi: K. C. MepeKKOBCKUH,
JI. Mapryinuc.

Tabnuyst u cxemoi: «CTpoeHue
AYKapUOTUYECKON KIETKUY,
«CTpoeHue JKUBOTHOM KIETKN,
«CTpoeHue pacTUTENBHOU KIETKUY,
«CTpoeHue MUTOXOHAPUNY.
O6opynoBanue: CBETOBOI MUKPOCKOIT,
MUKpOIIpEenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.
IIpakTHyeckas padora
«3yuenue nBUKEHUS
LUTOIUIa3Mbl B PACTUTEIbHBIX
KJIETKaX».

JlaGopaTopHasi paGorta
«HccnenoBanue miazMonnsa

Y JICTIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaX»

XapaKTepU30BaTh €0 AIEMEHTHI
(MUKpOTPYOOUKH, MUKPO(PUITAMEHTHI,
POMEKYTOUYHBIE (DUITAMEHTBI), UX POJIb
B )KM3HEAEATEIbHOCTU KJIETOK U TKaHe

5.4

Hememb6panHnbie
OpPTaHOWUIBI KIIETKH

HememOpanHbie OpraHOuAbI KIETKH
Crpoenue u QyHKIIMH HEMEMOPaHHBIX
OpPraHOUOB KIJIETKHU.

PuGocompl. MbiieyHbIe KIETKH.
MukpoTpy6ouku. KineTounsrii ieHTp.
CrtpoeHue 1 JBUKEHHE KI'YTUKOB

U pecHuYeK. MUKpOTpyOOUKH
nuToIuIa3Mbl. LleHTpuossb.

PackpriBaTh conepikaHre TEpPMHUHOB

U TIOHATHUI: pubocoMa, TIOJINCOMa,
MUKPOTPYOOUKH, TyOYIUH, KIETOUYHBIN
HEeHTp (LIEHTpPOCOMa), IIEHTPHOJIH,
1eHTpocdepa, KryTuKd, pECHUUIKH,
0azaibHOE TEJBIIE.
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JdemoHcTpanuu

Tabnuyer u cxemol: «CTpoeHue
KUBOTHOM KIETKN», «CTpOeHHE
PACTUTEIILHON KIIETKHU

XapakTepu30BaTh HEMEMOpPaHHBIE
OpPraHOU/Ibl KIETKH, UX CTPOCHUE
U QyHKIIUU

5.5 | Crpoenue u pyHKIIMU Anpo. OGonouka sjipa, XpoOMaTHH, PackpeiBaTh cogepkaHue TEPMUHOB
aapa KapuoIuiazma, SApbIIIKH, UX CTPOCHUEC Y NOHATHI: PO, siepHas 000104Ka,
U QyHKIUU. S nepHbIi OCIKOBBIN SAZAEPHBIC NTOPBI, HYKJIEOoIIazMa
MaTtpukc. [IpocTpaHcTBEHHOE (kapuoria3Ma), TeHOM, XpOMAaTHH,
PacMoJIOKEHUE XPOMOCOM AyXpOMaTHH, F€TePOXPOMATHH,
B HHTEP(A3HOM sIJIpe. SAIPBIIIKO, XPOMOCOMBI, IIECHTPOMEDA,
benxu XpoOMaTUHA — TUCTOHBI. KHMHCTOXOP, KIICTOYHBIC BKIIFOUCHUA.
KneTounble BKIIOUCHHS. XapakTepu3oBaTh KIETOYHOE AP0 KAK
IleMOHCTpaIII/II/I LHCHTP YIIPAaBJICHUA
Tabauywvl u cxemol. «SAapo» KU3HCACATCIIPHOCTBIO KIICTKH;
T€HETUYECKUM amapat KIEeTOK
DYKapUOT, CTPOCHUE U (YYHKITUU
XPOMOCOM.
OnuceIiBaTh CTPYKTYPHI SAPA U UX
B3aMMOCBS3b C OPraHOUAAMHU
LATOILJIA3MBI
5.6 | CpaBHuTeIBHHAS CpaBHuUTENbHASA XapaKTEPUCTUKA XapakTepu3oBaTh TUIIBI KIIETOK
XapaKTepUCTUKA KJIETOK 2YKApUOT (PacTUTEIbHOM, AYKApUOT: paCTUTENIbHAS, )KUBOTHAS,
KJIETOK 3YKapUOT YKUBOTHOM, TPHOHOM). rpuOHas.

JdemoHcTpanuu

Tabauywl u cxemolr: «CTpoeHue
AYKaAPUOTUYECKOUN KIIETKN,
«CTpoeHune )KMBOTHOU KJIETKW,

CpaBHUBATh MEXKy COOON CTPOCHHE
U KU3ZHEIESTEIbHOCTh
YKAPUOTUUYECKUX KIETOK U POJIb
MIPOKAPUOT B OMOIIEHO3aX
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«CTpoeHME PACTUTEIBHON KIETKI.
Oo6opynoBanme: CBETOBOI MUKPOCKOIT,
MUKpOIIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlaGopaTopHasi paGorta

«M3ydyeHue cTpoeHus KIeTOK
Pa3JIMYHBIX OPTaHU3MOBY

Hroro yacoB no teme 8
6 | Tema «O0OMeH BeliecTB U NpeBpallleHNEe JHEPTHH B KJIETKE)
6.1 | OOmeH BemiecTB — 3 AccUMUTISAINA U TUCCUMUTISIIUS — PackpbIiBaTh copiepkaHue TEPMUHOB

META00JIU3M

JIBE CTOPOHBI METabOIU3MA.

Tunsl 0OMeHa BelecTB: aBTOTPOGHBIIH
U reTepoTpodHbIi. YyacTie Kuciopoaa
B OOMEHHBIX MPOIECCaX.
DHepreTuueckoe 00ecrneyeHne KIeTKU:
npespaiiecaue AT® B 0OMEHHBIX
npoueccax. DepMeHTaTUBHBIN
XapakTep peakiui KIETOYHOTO
MeTtabonuzma. DepMeHThI, UX
CTPOCHHE, CBOMCTBA U MEXAHU3M
nevictBus. Kopepmentsl. Onmaus
(GhepMEHTOB OT HEOPTaHUIECKUX
KaTaJIn3aTOPOB. benKu-aKTHBAaTOPbI

U OCNKN-UHTUOUTOPHI.

3aBUCUMOCTh CKOPOCTH
(bepMEHTATUBHBIX PEAKITHIA

OT pa3INYHbIX (PAKTOPOB.

Y TIOHSITHIA: OOMEH BEIIECTB
(MeTabo0a13M), aCCUMHIIISITUS
(aHaboMM3M), I TIJIACTHYCCKHM
oOMeH, TUCCUMUIIATINS (KaTaboIn3M),
WJIM DHEPTeTUYECKUi 0OMeEH,
aBTOTPO(]BI, TeTepOTPOPBI, aHAIPOOHI,
a’poObI, HhepMEHTBI, aKTUBHBIH IIEHTD,
cyOcTpaTHas cienuUIHOCTD,
KO(EepMEHTHI, OEITKNU-aKTUBATOPHI

U OCJIKU-UHTHOUTOPHI.

[TepeunciisiTb 0COOCHHOCTH
IUTACTHYECKOTO U SHEPTETUUECKOTO
oOMEHa B KJIETKE; YCTaHABIINBATh
B3aMMOCBSI3b MEXKTY IJIACTUICCKUM

Y DHEPTeTUYECKUM OOMEHOM.
PasznuuaTh THIIBI 0OMEHA BEIIECTB:
aBTOTPO(HBIN U reTepoTPOPHBIIL.
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JdemoHcTpanuu

Tabauywvt u cxemol: «DOTOCHHTE3Y,
«OHEPreTHIeCKUuii 0OMEHY,
«buocunres 6enkay, «CtpoeHue
dbepMeHnTay, «XeMOCHHTE3.
Oo6opynoBanue: CBETOBOI MUKPOCKOIT,
000py1I0BaHUE JJIsI IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOITPENapaToB.

JlaGopaTopHasi paGora

«3yuenune kaTaTuTHYECKON
AKTUBHOCTHU (PEpMEHTOB (Ha IpUMEpe
aMMJIa3bl WK KaTanasbl)».
JlaGopaTopHnasi paGorta

«M3ydenne pepMEeHTaTUBHOTO
paclIerIeHrs IEPOKCUIA BOJIOPOIa

B PACTUTENbHBIX U )KUBOTHBIX KJIETKAX»

IToka3pIBaTh pOJIb KUCIOPOJA

B 0OMEHHBIX Mpolieccax.
CxeMaTuuecku u300pakaTh CTPOCHUE
dbepmenTa.

OTinnyaTth GepMEHTHI

OT HEOPTaHUYECKUX KAaTaIH3aTOPOB

Y OTIPENIeTISATh UX POJIb

B (YHKITMOHUPOBAHUH KUBBIX CUCTEM, B
IIPOMBIIIUICHHOCTH, B METUITIHE,

B IIOBCEHEBHOMW KM3HU YEIOBEKA.
CTaBUTB SKCIIEPUMEHT TI0 BBISIBICHUIO
KaTaTUTUYCCKON aKTHBHOCTH
MEPOKCHIa3bl, aMHUIIa3bl, OOBICHSITh
MOJIYYEHHBIE PE3YJIbTAThI

6.2

ABTOTpOGHBIN THIT
oOMeHa BEIECTB.
dorocunres

[lepBUYHBIN CHHTE3 OPTaHUYECKUX
BEILIECTB B KJIIETKE.

doToCUHTES.

Ponb xstopomnacToB B mpouecce
dboTtocunTe3a. CBeToBas

U TeMHOBasi (asbl.
[MpoaykTrBHOCTH (hOTOCHHTE3A.
Bnusaue paznuanbix GakTopoB

Ha CKOpPOCTh (hOTOCUHTE3A.
3HaueHue (HoTocuHTE3A.

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSITHI: POTOCHUHTE3, (Pa3bl
dboTocuHTEe3a (CBETOBAsI, TEMHOBAs),
dboTonus, hochopunupoBaHue, UK
KanbBuna, HAJI®+ (nepenocunk
BOJIOPO/IA).

XapakTepu30BaTh MJIACTUYECKUI 0OMEH
KaK 2Tar 001ero oOMeHa BeIIeCTB;
coObITUsA PoTOCHHTE3A (PeaKIu
CBETOBOM U TEeMHOBOMH (ha3); poJib
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JdemoHcTpanuu

Iopmpemuwi: J1. [lpuctnu,

K. A. Tumupsizes.

Tabnuyvt u cxemvt: «DOTOCUHTE3»

XJIOPOIIIACTOB B MPOLECCE
dboTocuHTE3A.

BbISIBIATS IPUUMHHO-CIIEICTBEHHBIE
CBSI3U M€Ky MOTJIOIIEHUEM COJTHEYHOM
SHEPTHUH XJIOPODUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJAHBIE BEIIECTBA,
KOHEYHBIE TPOTYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUN CBETOBOM

U TeMHOBOM (a3 poTocuHTE3A.
YcraHaBiMBaTh B3aUMOCBSA3b MEXKIY
(OTOCUHTE30M U JIbIXaHUEM; CBETOBOM
¥ TEMHOBOM peakiusiMu (GOTOCHHTE?A.
OrneHuBaTh 3HaUCHUE (DOTOCUHTE3A
JUUIS )KU3HU Ha 3emiie

6.3

ABTOTpOGHBIN THIT
oOMeHa BEIECTB.
XeMOCHHTE3

XEMOCHHTE3.

Pa3Hoo6pasue opraHuzMoB-
XEMOCHUHTETHKOB:
HUTpuUIUpYyOIMNUe 0aKTepuH,
xKene300aKkTepuu, cepoOaKTepuu,
BOJIOPOJIHBIE OaKTepru. 3HAUCHUE
XEMOCHUHTE3A.

JdemoHcTpanuu

Ilopmpemuwi: C. H. BuHOrpajackui,
I'. A. 3aBap3uH.

Tabnuyvt u cxemvt: «DOTOCUHTESY,

«XEMOCUHTE3

PackpsiBaTh cofepkaHue TEPMUHOB
Y TIOHSATUM: XEMOCUHTE3.
OOBSICHUTH CYITHOCTh XEMOCUHTE3A,
pacKphIBaTh €T0 3HaUCHUE B Onocdepe.
[IpuBOAUTE IPUMEPHI
XEMOCHHTE3UPYIOMINUX OaKTepHii
(auTpudunmpyronme OaKTepuH,
xKeJe300aKTepun, cepodaKkTepuu,
BOJOPOJHBIE OAKTEPUN)

U XapaKTepU30BaTh UX
KU3ZHEESITEIIbHOCTb.

CocTaBisiTh ypaBHEHHUS PEAKLIMIA
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JlaboparopHnas pabora
«CpaBHeHHE TPOLIECCOB POTOCUHTE3A
Y XEMOCHHTE3a»

XEMOCHUHTE3A.
CpaBHUBATh XEMOCHUHTE3
¢ (hOTOCUHTE30M

6.4

DHEPreTUYeCKui
oOMeH —
JTUCCUMUJISIINS

AHa’poOHBIE OpraHu3Mbl. Buasl
opoxenus. [IponykTel OpoXKEeHUS U UX
HCITOJIb30BaHUE YETTOBEKOM.
AHa’p00OHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U
BO30yauTenu OOJIE3HE.

AdpoOHBIEC OpraHU3MBbI. DTaIbl
SHEPIreTUYECKOTO 0OMEHa.
IloaroroBurenbHbIl 3Tan. I MTHKOIN3 —
OECKUCIOPOIHOE pacIIeIUICHUE
TJTFOKO3BI.

buonornueckoe okuciIeHUE, U
KJIeTOYHOE nbrxanue. Ponp
MHUTOXOHAPHUN B MPOLIECCAX
OMOJIOTHYECKOT'0 OKUCIICHHUS.
[uknraeckue peakuum.
OxucnutenbHOe QochopunupoBanue.
[IpenmytiecTBa a3poOHOTO MyTH
oOMeHa BEIeCTB Iepe] aHadPOOHBIM.
D¢ HEeKTUBHOCTH YJHEPTEeTUUSCKOTO
obmMmeHa.

JdemoHcTpanuu

Ilopmpemui: B. A. DHrenprapar,

I1. MuTuen.

PackpbIBaTh coepkaHue TEPMUHOB

Y TIOHSATHI: ATAITbl SHEPTETUYECKOTO
oOMEHa — TIOJITOTOBUTEIbHBIH,
OECKUCIIOPOIHBIN (aHAIPOOHBII ),
KHUCIIOPOJHBIN (29POOHBIH ); TIUKOIIH3,
OpoxeHne, OMOJIOTUIECKOE OKHUCIICHHE
(mprxanue), muka Kpebcea,
oKucauTenpHOE pochopunupoBanue,
MIPOTOHHBINW I'PAIUCHT, TPOTOHHAS
AT®-cunTaza.

[lepeuncnsaTb 0COOEHHOCTH
HHEPreTUYECKOr0 OOMEHA B KIIETKE.
OnuceIBaTh ATAIbl IHEPTETHUECKOTO
oOMeHa (TOATOTOBUTENbHBIH,
OCCKHUCIIOPOIHBIN, KUCIIOPOTHBIN )

Y CPaBHUBATh UX MEXKTY COOOM.
XapakTepu30BaTh peaKINH TIINKOIN3a,
OpO>KEeHHsI, KIIETOYHOTO JIBIXaHMSI.
YcranaBauBaTh B3aUMOCBS3b MEXKITY
TJIMKOJIU30M, KIE€TOYHBIM JIbIXaHUEM
Y cuHTe30M MOoJiekyn ATO.
CocTaBisTh ypaBHEHHUS OCHOBHBIX
ATATOB YHEPTETHUECKOTO 0OMEHa

B KJICTKE.
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Tabnuysl u cxemol: « IHEPreTUUECKUN
oOMeH».

JlaGopaTopHasi paGora

«CpaBHEHHE MTPOIIECCOB OPOKEHUS U
JIBIXQHUSI

PaccuuThiBaTh SHEPTETUYECKYIO

3 PEKTUBHOCTH TJIUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHHUS.
Ha3biBaTh UCXO/IHBIE BEIIECTBA,
KOHEUHBIE MTPOJIYKTHI U YCIIOBUS
MPOTEKAHUSI PEAKIINI YHEPTETUIECKOTO
oOmMmeHa.

CpaBHUBATH YHEPrETUUYECKYIO

3¢ PEeKTUBHOCTH OECKUCTIOPOTHOTO
Y KUCJIOPOHOTO ATAIOB KOHEUHBIE
MIPOJIYKTHI U YCIIOBUS MPOTEKAHUS
peakIuii Y HEPreTUIeCKOro oOMeHa
HHEPreTUUECKOro ooOMeHa

Hroro yacoB no teme 9
7 | Tema «HacneactBeHHasi uHGoOpMAaIMs U peaau3anus ee B KIeTKe»
7.1 | Peakuuu MaTpu4HOTO 2 Peakuun MmatpruyHOro CUHTE3A. PackpsiBaTh cojiep:kaHUE TEPMUHOB

CHHTC3a

[IpyHUIMT KOMIUIEMEHTAPHOCTH

B PEAKIUSAX MAaTPUYHOTO CUHTE3A.
Peanuzanus HacnencTBeHHOU
uHpopmarnuu. ['eHeTHUecKuii Ko, ero
cBoiicTBa. Tpanckpunuus —
MarpuuHblii cuaTe3 PHK. [Ipunnumne:
TPAHCKPUMIIMHU: KOMIUIEMEHTAPHOCT,
AHTUIAPAIUIETBbHOCTD,
ACHUMMETPUYHOCTb.

JdemoHcTpauuu

Ilopmpem: H. K. Konb1oB.

U IOHSATUM: T€H, TeHETUYECKHUH KO/,
KOJIOH (TPHUILIET), CTOM-KOJOHBI,
MaTpuIla, MAaTPUYHBIN CUHTE3,
tpanckpunuus, PHK-nonumepasa,
MIPOMOTOP, CIUIAUCUHT, HHTPOH, SK30H.
XapakTepu3oBaTh peakIMyu MAaTPUUHOTO
CHHTE3a, CBOMCTBA I'€HETUUECKOr 0 KO/a.
OnuceIBaTh 3TaNbl TPAHCKPHUIIIIMHT

Y TPAHCIISIMU; YCTAaHABJIMBATh
B3aUMOCBS3b MATPUUHBIX PEAKITHI

B KJIETKE; CXeMaTUYECKH U300pakaTh
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Tabnuywvt u cxemwvi: «bnocuHTe3
Oenkay, «['eHeTHYeCKU KOI»

MaTpUYHBIE PEAKIIMU TPAHCKPUTILIUN

Y TPAHCIISILUN.

Pemate Ononoruueckue 3agaun

Ha ONPEIEIICHUE TIOCIIEI0BATENBHOCTH
HykiaeotunoB JJTHK u MPHK, npumenss
3HAHUS O PEAKIUSIX MATPUYHOTO
CUHTE3a, FEHETUYECKOM KOJIE,
MPUHLMUIIE KOMIUIEMEHTAPHOCTH

7.2 | CuHre3 Oelka TpaHcnsaLus U ee dTanbl. Y4yactue PackpeiBaTh cogepkaHue TEPMUHOB
tpancropTHeiX PHK B OnocunTtese Y TIOHATUHN: TPAHCIALUA, AHTUKOJOH,
Oenka. YcinoBus OMocuHTE3a O€EKa. TPHK, amunoanun-tPHK-cunTeTasa
KoaupoBanue amuHokucyior. Posb (koma3a), monupuoocoma (IoJIMCOMa).
pubocoM B GuocuHTE3€ OenKa. XapakTepu3oBaTh CBOMCTBA
JdemoHcTpanuu FeHETUYECKOr0 KO/a.
Tabauywl u cxemwi: «bruocuaTE3 OnuceIBaTh ATAIbl TPAHCIISAIUU
Oenkay, «'eHeTHUECKUH KO U CXeMaTUUYeCKH U300pakaTh
MAaTPUYHbIC PEAKIIUU TPAHCIISIIUU.
Perrate Onosiornueckue 3agadyu
Ha onpeiesieHne aHTukoJ0oHoB TPHK,
MMOCJICIOBATCILHOCTH AaMUHOKHUCIIOT
B MOJIEKYJIe O€JIKa, MPUMEHSS 3HaHUS
0 peakIMsIX MaTPUYHOTO CUHTE3A,
TEHETUYECKOM KOJI€, TPUHIIUIIC
KOMIIJIEMEHTAPHOCTH
7.3 | MexaHusmebl OpraHuzaiysi reHoMa y MpoKapuoT PackpriBaTh cojiepkaHue TEPMUHOB

IKCIPECCHUN TCHOB

Y DYKapHOT. Perynsius akTHBHOCTH
TeHOB y pokapuoT. ['unore3a onepona

Y TIOHATHUI: OIIepaTop, ONEPOH,
CTPYKTYPHBIE T'€HbI, IPOMOTOP,
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(d. XKaxko6, K. Mano).
Perynsius oOMEHHBIX MPOIIECCOB
B KJ1eTKe. KieTouHslii romeocTas.
JdemoHcTpanuu

Tabnuywvt u cxemwvi: «bnocuaTE3
Ocnkay, «I 'eHeTHYCCKUM KOI»

permpeccop.
OnuceiBaTh CTPYKTYpy F'€HOMA
IPOKAPUOT; XapaKTepru30BaTh padboTy
WHIYIIUOEIBHOTO U penpecCcuOeIbHOrO
OIepoHa.

BbIACIATh CTPYKTYPHYIO

U PETYyJISATOPHBIC YaCTH TeHA DYKAPHOT.
CpaBHUBATH MPOIECCHI IKCITPECCUU
T'CHOB Y MIPOKAPUOT M 3YKAPHOT.
XapakTepu30BaTh THIIOTE3Y OTICPOHA
(d. XKaxko6, XK. Mano).

OnuceIBaTh MEXaHU3M IO JICPKAHHS
KJICTOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
Oounosorus

Bupycsl — HekieTouHbie POPMBI JKU3HU
U oOnuratHele napasutsl. CTpoeHue
IIPOCTHIX U CJIIOKHBIX BUPYCOB,
peTpoBUPYCOB, OakTepruodaros.
BupycHsbie 3a0oneBaHus 4eI0BEKa,
KUBOTHBIX, pactenui. CITN]I,
COVID-19, connansHbie

U MEJUIIMHCKUE TIPOOIIEMBI.
JdemoHcTpanuu

lopmpem: J]I. 1. IBaHOBCKUH.
Tabnuywl u cxemvt: «I'eHeTHYECKUN
Kom», «Bupycei», «baktepruodaruy».
IIpakTuyeckas padora
«Co3manue MOJIeJ I BUPYCa»

PackpeiBaTh coiepkaHre TEPMUHOB

U TIOHSITHI: BUPYC, BUPUOH,
CepAIeBHHA, Kallcu, oOpaTHas
TPAHCKPHUIIIHUS, PETPOBUPYCHI,
OakTepuodar, BUpyC UMMYHOIe(UITATA
yenoseka (BUY), mpupoaHo-oyaroBbie
WH(DEKIIHH.

XapakTtepu3oBaTb BUPYCHI,
pEeTpOBHUPYCHI U OakTeprodaru Kak
BHYTPHUKJIETOYHBIX [1APa3UTOB
MPOKAPUOT U DYKApHOT.

M3naraTh runoTe3bl 3BOTIOLMOHHOTO
MPOUCXOKICHUS BUPYCOB.

OnuceiBaTh MEXAHU3M B3aUMOJCHCTBUS
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BUpYCAa U KJIETKH, UHPEKITNOHHBIHI
BUPYCHBIN IIPOLIECC.
XapaKkTepru30oBaTb MEXaHU3MBbI
BEPTUKAJIBHON U TOPU30HTAIIBHOU
nepeayu BUPYCoB; 3a00IeBaHUS
YKUBOTHBIX U PACTCHUH, BHI3bIBAEMBIC
BUpYyCaMHU.

Ha3ssiBaTh BUpyCcHBIE 3a00J1€BaHMsl,
BCTpEYAIOIIHUECs Y UeJIoBeKa: TPUIIII,
KJICIIIEBOM SHIIE(aTUT, TeIaTHT,
COVID-19, CITNA.

Co0mroaTh mpaBuiia MOBEACHUS

B OKpY’Karollell MpUpoaHON cpee, Mep
npoQUIAKTHKY PACTIPOCTPAHEHHUS
BUPYCHBIX 3a00JI€BaHUI (B TOM YHCIIE
BUY-undexun)

Hroro yacoB no teme 9
8 | Tema «/ Ku3HeHHBbIH UK KJIETKH
8.1 | XKuzHeHHBIN UK 1 KiieTouHbIN UKL, €70 NEPUOIBI PackpeiBaTh coziepkaHue TEPMUHOB
KJIETKU u peryisiuus. Marepdasa 1 MUTO3. Y TIOHSTUM: KIETOYHBIN LUK,

OcoOeHHOCTH TIPOIIECCOB,
MPOTEKAIOMINX B UHTEpda3e.
ITonroToBka KJIETKH K JEJIECHUIO.
[IpecunTeTHUECKHIT
(MOCTMUTOTUYECKU ), CHHTE TUYECKH I
Y IOCTCUHTETHYECKHI
(MpEeMUTOTHYECKUI ) TEPUOJIBI

unTepdaza.

[lepeuncnsaTh MeproObI KUZHEHHOTO
IIUKJIA KJIETKHA U XapaKTepHu30BaTh
MPOTEKAIONINE B HUX MPOIIECCHI
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UHTEP(PA3BL

JdemoHcTpanuu

Tabauyvl u cxemol.: «KU3HEHHBIN LUKIT
KIIETKW», «MHUTO3»

8.2

MartpuuHbIil CUHTE3
JTHK. Xpomocombl

Martpuunsiii cunre3 JJHK —
perukanus. [ I[pyuHIKUIBL perIuKauu
JIHK: xoMIieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBINA CUHTE3,
aHTUNAPaLICIbHOCTh. MexaHu3M
perukaunu JJHK. XpoMocomel.
Ctpoenue xpomocoMm. Tenomepsl

U TeJloMepasa. XpoOMOCOMHBIN Ha0op
KJIETKU — KapUuOTHUIl. JIUIUIONAHBIN

Y TaIUIOUTHBIN HaOOPBI XPOMOCOM.
['oMmosornunsie xpoMocomel. [1osoBbIe
XPOMOCOMBL.

JdeMoHcTpauuu

Tabauywl u cxemot. «KU3HESHHBIA LK
KJIETKH», «CTpOEHUE XPOMOCOMY,
«Pernmukanus [THK».

Oo6opyaoBaHue: CBETOBOM MUKPOCKOIT,
MHKpoIpenapaThl: «KMHUTO3 B KJIE€TKax
KOpEIIIKA JIYKa.

JlaGopaTopHasi pabora

«M3yyeHne XxpoMOCOM Ha TOTOBBIX
MHKpOIIpenapaTax»»

PackpbIBaTh coJiepKaHUE TEPMUHOB

Y TIOHSITUM: peTUINKAIUs
(penymukanus), KOMIUIEMEHTapHOCTb,
AHTUTAPATIJIETBHOCTD,
JAHK-nonumepasa, Teiomepa,
peIUIMKaIIMOHHAs BUJIKA, XPOMOCOMA,
XpPOMOCOMHBIN Ha0OP, HYKJIEOCOMBI,
CECTPUHCKHE XPOMAaTHUIbI, LIEHTPOMEPA,
KApUOTHIIL, TAINIOWIHBIN U AUTUIOUIHBIN
HA0Op XPOMOCOM, TOMOJIOTMYHbIE
XpPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapaKkTepu30BaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB.
[lepeyncasTh NPUHIUIIBI PETUTUKALINH
JIHK u naBaTh UM coep>KaTeIbHYIO
XapaKTEPUCTUKY.

OnuchIBaTh MEXaHU3M pEIIUKAIUU
JIHK.

CxeMaTtuuecku U300pakaTb CTPOCHUE
MeTadha3HOU XPOMOCOMBI.

Paznuyate XpoMOCOMBI

Ha MHUKpOIIpenaparax

u Mukpodororpadusix
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8.3

JleneHue KIETKH —
MHTO3

Jlenenue kieTku — muto3. Ctaauu
MHUTO3a U MPOUCXOISIIINE B HUX
npoiiecchl. Tumnel Muto3a. Kapuokunes
U MUTOKHHE3. buonornueckoe
3HAYCHUE MUTO3A.

JdemoHcTpanuu

Tabauywvl u cxemvi: «KU3HEHHBIN UK
KIEeTKN», «CTPOCHHE XPOMOCOM,
«Perumkanua JJTHK», «Mutos».
Oo0opynoBanme: CBETOBOI MUKPOCKOIT,
MUKpoIIpenapaTthl: «MUTO3 B KIETKax
KOpEIIKa JTyKay.

JlaGopaTopHasi paGora
«Habmroienne MyuTo3a B KJIeTKax
KOHYMKa KOpeIlKa JyKa (Ha TOTOBBIX
MUKpOMpenapaTax)

PackprIBaTh cosepikaHne TEPMHUHOB

U TIOHSITUI: MUTO3, podhaza, meradasa,
aHadasza, Teinodasa, KapUOKHUHE3,
ITUTOKWUHE3, BEPETEHO JICTICHUS,
MeTtadasHas miacTuHKa, 00po3aa
JIeJICHUS.

[TepeuncisiTh MOCICI0BATEILHOCTD
CTaJuii MHTO3a U OIKCHIBATH
MIPOUCXOISAIINE HA HUX MPOIIECCHI.
CpaBHMBATh OCOOEHHOCTU MPOTECKAHUS
MHUTO3a B PACTHTEIIBHBIX M )KUBOTHBIX
KJIETKaX.

OOBSCHATH OMOJIOTHYECKHUI CMBICI
MuTO3a.PaznuuaTes cTaguu MUTO3a Ha
MHUKpOIIpernapaTax

1 MUKpodoTorpadusx

8.4

Peryssius
’KU3HEHHOTI0 IHKJIa
KJIETOK

Perynsius MUTOTHYECKOTO HMKJIA
kieTku. [TporpammupyemMas KjaeTodHas
ru0enab — aronTos.

KiieTouHnoe s1p0, XxpOMOCOMBI,
GbyHKIMOHAIBHAS TEHOMUKA.
JdemoHcTpanuu

Tabnuyst u cxemol: «KU3HESHHBIN ITUKI
KJIETKH», «CTpOEHUE XPOMOCOMY,
«Pernmukanusa JTHKY, «Mwuto3s»

PackpeiBaTh cogepkaHue TEPMUHOB
Y TIOHATHI: allonTo3, mpoiudeparnmus,
nudpepeHIpoBKa.
XapakTepu3oBaTh PEryIsSLHAI0
MUTOTHUYECKOTO ITUKJIA KICTKH.
OOBACHATH OMOJIOTUICCKHIN CMBICTT
3aIpoOrpaMMHUPOBAHHOM KJIETOYHOMN
rubeny — anonTo3sa.

YcranaBnuBaTh B3aUMOCBS3b
MEXKy TOMEOCTa30M KJIETOK U UX
ru0esbIo

HToro yacoB nmo teme
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Tema «CTPOEHUE U ®YHKLI U OPI'"AHU3MOB»

9.1

OpraHusM Kak eIMHOE
1eJroe

1

buonoruueckoe paznoobpaszue
opranu3mMoB. OTHOKJIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE
OpraHU3MBbl.

Oco0eHHOCTH CTPOCHUS

U KUZHEJEATEIbHOCTHA OJJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu,
OJIHOKJIETOYHBIE TPUOHI,
OJTHOKJIETOYHBIE BOJIOPOCIIH, APYTUE
npoTUCThl. KoJIOHHaIbHBIE OPTaHU3MBI.
B3anmocBs3b yacTeit MHOTOKJIETOYHOTO
opranu3Ma. TkaHHW, OpraHbl 1 CUCTEMBI
opranoB. OpraHusMm Kak €JUHOE LEJ0E.
I'omeocras.

JdeMoHcTpanuu

Tabnuyst u cxemol: «OTHOKIETOUHBIE
BOAOPOCHN», «MHOTOKIETOUYHbBIE
BoZopociany, «bakrepuny,
«IIpocreitmuey, «Opranbl IBETKOBBIX
pacreHuity, «CHucTeMbl OPraHoB
MO3BOHOYHBIX KUBOTHBIXY,
«BHyTpeHHEe CTPOEHUE HACEKOMBIX).
Ob0opynoBaHme: CBETOBOM
MUKPOCKOI; MUKPOIIpENnapaThbl
OJIHOKJIETOUYHBIX OPTaHU3MOB; KUBbIC
HK3EMILISIPbl KOMHATHBIX PACTEHUN;

PackpbIBaTh coJiepKaHUE TEPMUHOB

Y TIOHATHUM: OPraHu3M, OpraH,
OpraHesuibl, CHCTEMA OPTraHOB, almnapar,
GbyHKIIMOHAJIBHAS CUCTEMA, TOMEOCTa3.
[lepeuncnsaThe CTPyKTypHO-
(GYHKIIMOHAJIBHBIC YaCTH
OJHOKJIETOYHBIX, KOJIOHHAJIbHBIX,
MHOT'OKJICTOYHBIX U MHOTOTKAHEBBIX
OpPraHu3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOECHHUS U )KU3HEIEATEIIbHOCTH
OJHOKJIETOYHBIX OPTraHU3MOB,
KOJIOHHAJIbHBIX, MHOTOKJICTOUYHBIX

Y MHOTOTKAHEBBIX OPTaHU3MOB.
CpaBHHMBATb MEX1y COOOM
OJHOKJICTOYHBIC, KOJIOHUAJIbHBIC,
MHOT'OKJIETOYHBIE U MHOTOTKAHEBbIC
OpTraHu3Mbl
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repbapuu pacTeHUN pa3HbIX
OT/ICJIOB; BJIQYKHBIC ITpETapaThl
KUBOTHBIX

9.2 | TxaHu pacTeHHi Txanu pacrenuii. Tuisl pacTuTenbHbIX | PackpbiBaTh coepkaHue TEPMUHOB
TKaHEH: 00pa3oBaTenbHast, IOKPOBHAS, | U MOHATHUIA: TKaHb, dIIUIEPMHUC, TIPOOKA,
MPOBOASIIAs, OCHOBHAS, KOpKa, J1y0, IpeBecrHa, JPEBECUHHBIC
Mexanudeckas. OcoOeHHOCTH BOJIOKHA, JTyOSIHbIE BOJIOKHA, COCY/IbI,
CTpOGHI/ISI, (bYHKL[I/Iﬁ nu paCHOJ'I0>I<€HI/I$I KaMEHUCTBIE KJIETKHU.
TKaHEH B OpraHaX PacTeHUH. XapakTepu3oBaTh TUIIbI PACTUTEIBHBIX
HemoncTpanuu TKaHel: 0Opa3oBaTeabHasl, TOKPOBHAS,
Ta5ﬂu14bl u cxemol: «TkaHu paCTeHl/If/'I», MIpOBOAAIIAsI, OCHOBHAs, MEXaHUYECKas,
«OpraHbl IBETKOBBIX PACTEHUI», NEPEUUCIATH OCOOCHHOCTH UX CTPOCHHUS
«KopneBbie cuctemb», «CTpoeHHe U BBITIOJHSIEMbIE QYHKIIUU
cTebis», «CTpoeHue JIMCTOBOM
IIJTACTUHKN.
O0opynoBaHme: KUBBIC IK3EMILISPBI
KOMHATHBIX PACTEHH; CBETOBOM
MHUKPOCKOIT; MUKPOIIPENapaThl TKAHEH.
JlaGoparopHasi padora
«/3yueHue TkaHeN paCTEHUI»

9.3 | TkaHU )KUBOTHBIX TkaHU )KUBOTHBIX U YEIOBEKA. PackpeiBaTh coziepkaHue TEPMUHOB

M 4eJIOBEKa Tunsl )KUBOTHBIX TKAHEH Y TIOHSITUI: SIIUTEIINHI, CEKPET,

AMUTENNAIbHAS, COCTMHUTEIHHAS,
MbIlIe4Hasi, HepBHast. OCOOEHHOCTH
CTpoeHUs1, PYHKIUI U pACIIOIOKECHUS
TKaHEW B OpraHax >KHBOTHBIX

U YEJIOBEKA.

MBILIEYHbIE BOJIOKHA, HEUPOH,
HEUPOTJIHS.

XapakTepu30BaTh TKAHU KUBOTHBIX

Y YEJIOBEKA: dIHUTEIUaIbHAs,
COEMHUTEIIbHAS, MbIILICUHAs, HEPBHAS;
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JdemoHcTpanuu

Tabauywvl u cxemol: «Tkanu
KUBOTHBIX», «CKEJIeT UeI0BeKay,
«[IuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cuctemay,
«/prxaTenbHas cucremay, «HepBHas
cucremay, «Koxa», «MpleuHnas
cUcTeMay.

Oo0opynoBanue: CBETOBOI MUKPOCKOIT,
MUKpOIIpEenapaThl TKaHEH.
JlaGopaTopHasi paGora

«M3yueHne TKaHeW )KUBOTHBIX)

NEPEUUCIATH OCOOCHHOCTH UX CTPOCHHUS
U BBINOJHSAEMbIE QYHKIUU

9.4

Opranbl. CucTemsl
OpraHoB

Opransbl. BereratuBHbie

Y T€HEPaTUBHBIE OPraHbl PACTCHUH.
OpraHbl ¥ CUCTEMBI OPraHOB
YKUBOTHBIX U YesioBeka. OyHKIUU
OpPraHoOB U CUCTEM OPraHOB.
JdeMoHcTpauuu

Tabauywvl u cxemol: «Opranbl
IIBETKOBBIX pacTeHU», «KOpHEBBIC
cucteMbl», «CTpoeHHUE CTEOIS,
«CTpoeHue IMCTOBOM MIIACTUHKN,
«CxkeneT JenoBekay,
«lTumeBapuTenpHas cucTeMa,
«KpoBeHOCHast cucteMay,
«JlpIxaTenpHas cucTemay,
«BoeiienurensbHas cucremay, «HepBHast

PackpbIBaTh coJiep’KaHUE TEPMUHOB

U TIOHSTUMN: OpTraH, KOPeHb, OOeT,
IIBETOK, TIJIOJI, CEM$I, TTIOJIOBBIE JKEJIE3HI,
MOJIOBBIE TTPOTOKH, KOIYJISTUBHbBIC
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu3oBaTh BEre€TaTUBHBIC

Y TEHEPATUBHbBIE OPTraHbl PACTCHU,
COMATHUYECKHE U PETYIATOPHBIE OPraHbl
YKUBOTHBIX; TICPEUUCIISITE OCOOCHHOCTH
UX CTPOCHUS U BBIMOJHSIEMbIC (DYHKITUH.
YcTaHaBIMBaTh B3AUMOCBS3U MEKITY
CTPOCHHEM OpPTaHOB U UX () YHKITUSIMH.
PaznuyaTth BBl TKaHEU, OpraHbl

Y CUCTEMBI OPTaHOB, B TOM YHCJIE
YyeJI0BEKa, Ha MUKpOIIpenaparax,
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cUCTEeMay, « JHJOKPUHHASI CUCTEMAY.
O0opynoBaHme: )KUBBIE SK3EMILIAPbI
KOMHATHBIX PacTEHUil; repoapuu
pacTeHU pa3HbIX OTAEIOB; CKEJIEThI
MO3BOHOYHBIX; KOJUICKIIUH
0€CII03BOHOYHBIX )KUBOTHBIX; BJIAKHBIC
npenaparhl )KUBOTHBIX, CKEJIET
YesIoBeKa.

JlaGoparopuasi pabora «/3yuyeHue
OpPraHOB IIBETKOBOT'O PACTCHUS»

BJIQKHBIX IIpemapaTax, repoapusx
U MUKpodoTtorpadusax, Tabnuax,
MOJIEIISIX ¥ MYJISIKax

9.5

Ornopa tena
OpraHNu3MOB

Onopa Tena opranuzmoB. Kapkac
pacrenunii. CKeneTsl OJTHOKJIETOYHBIX
Y MHOT'OKJIETOYHBIX )KMBOTHBIX.
Hapy>xHb1li 1 BHYyTPEHHUN CKEJIET.
CrpoeHue 1 TUTIBI COETMHEHUS KOCTEN.
JdeMoHcTpauuu

Tabnuyet u cxemolr: «CTpoeHHE
cTebis», «CTpoeHue TUCTOBOM
MIACTUHKNY, «CKEJIeT YeI0BEeKay.
O0opyaoBaHue: CKEJICTHI
ITI03BOHOYHBIX; BJIAKHBIE [TPENIAPATHI
YKABOTHBIX; CKEJIET YEJIOBEKA;
PaKOBHHBI MOJUTFOCKOB; KOJUIEKIIMU
HAaCEKOMBIX, UTJIOKOKHUX

PackpriBaTh conepxkaHue TEpPMUHOB

Y TIOHSITUI: ONIOPHBIE CUCTEMBI,
000JI0YKH KJIETKH, GUOPHUILIBI, KapKac,
HapYXHbIN CKENET (XUTUHOBBIN
MOKPOB), THAPOCTATUYECKHI CKEIET,
BHYTPEHHUU CKEJET, KOCTH (JIJINHHBIE,
KOPOTKHUE, INIOCKHE), COETUHEHUS
KOCTEH, HETOIBUKHBIC (IIIBbI),
MOJIYTIOABUKHBIE, TOABUKHbIE
(cycTaBbl), OTIEIBI CKEJIeTa
MO3BOHOYHBIX JKUBOTHBIX: YEpETl,
0CEBOI1 cKeJeT (I03BOHOYHUK, TpyAHAas
KJIETKa, XOp/a), mosica KOHEYHOCTEM,
CBOOO/IHbIE KOHEUHOCTH.

OnuchiBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHHE U TUIIbI
COEMHEHUS KOCTEM.
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VYcTanaBnuBaTh B3aUMOCBSI3U MEKIY
CTPOEHUEM OMOPHBIX CUCTEM U UX
(GYHKUMSAMU B OpraHU3MeE.

CpaBHUBATh CTPOECHUE ONOPHBIX CUCTEM
pacTeHUI U KUBOTHBIX

9.6

JIBr>KeHHE
OPTraHU3MOB

JIBueHue opranu3moB. JIBrxeHue
OJTHOKJIETOYHBIX OPTaHU3MOB:
aMeOOHUTHOE, KT'YTUKOBOE, PECHUYHOE.
JIBM>KE€HHE MHOTOKJIETOYHBIX
pacTeHuii: TPOMU3MBI U HACTHH.
JIBM>KE€HHE MHOTOKJIETOYHBIX
YKABOTHBIX U YEJIOBEKA: MBILLICUHAS
cuctema. Peduiexc. CkenaeTHbIEe MBITIIIbI
U uX paboTa.

JdeMoHcTpauuu

Tabnuyst u cxemol: «OTHOKIETOUHBIE
BoJiopociny, «lIpocreimuey,
«CtpoeHue MbIbI», «MblIeyHas
cHUCTEMa

PackpsiBaTh cosiepkaHrue TEPMUHOB
Y TIOHSITUI: IBM)KEHUE, IBUTATEILHBIC
OpraHesuIbl, TBUKEHHUE TMPOCTEUIIINX
(amebouHOE, KTYTHKOBOE,
PECHHUYHOE), IBUKEHUE PACTCHHM
(TponU3Mbl, HACTHUH ), MBIIIICYHBIC
CUCTEMBI (COKpaTUTEIbHbIE
BOJIOKOHIIA, KOKHO-MYCKYJIbHBIN
MEIIOK, CKEJIeTHasi MyCKyJaTypa),
CKeJIETHasi MBIIIA (MBIILIEYHOE
BOJIOKHO, MUO(DHOpHILIA), BEICIITHE
JIBUTATENIbHBIE IIEHTPBI, pa00Ta MBIIIII]
(nBuraTenbHasi, coMaTH4YECKas),
MBIIIEYHOE YTOMIICHHE.
XapakTepu30BaTh BUJbI IBUKECHUS
OJIHOKJIETOYHBIX 1 MHOT'OKJIETOUHBIX
OpraHU3MOB.

OnuchIBaTh CKEJIETHBIE MBI U UX
pabory.

VYcraHaBnMBaTh B3aMMOCBSI3b

MEKy CTPOCHHEM OMOPHBIX CUCTEM
U JBUKEHUSIMU OPTaHU3MOB
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9.7

IIntanue opranu3MoB

IIntanue opranusmos. Ilormomenue
BOJIbI, YTJIEKUCIIOTO ra3a

Y MUHEPAJIbHBIX BEILIECTB PACTEHUSIMU.
[IuTanue )KMBOTHBIX.
BHYyTpHNOn0CTHOE U BHYTPUKIETOUYHOE
nuiieBapeHue. [luranue nmo3BOHOYHBIX
KUBOTHBIX. OTAEIBI
NUIIEBAPUTEIBHOIO TPAKTA.
[IumeBapuTEIbHBIE )KEJIE3BI.
[IumeBapuTenbHas CUCTEMA YEIOBEKA.
JdemoHcTpanuu

Tabnuysl u cxemol:
«KuIeyHonoaocTHbIEY,
«IInmeBapurenpHas cucrema», «Cxema
MIUTaHUS PACTCHUIN».

Oo0opynoBanue: KUBBIC dK3EMILUISIPbI
KOMHATHBIX PacTeHHil; 000pyAOBaHHUE
JUIS1 IEMOHCTPAMU TOYBEHHOTO

Y BO3JIYLIHOTO MTUTAHUS PACTEHUN,
pacuierieHns Kpaxmaiia u OeJKOB

o1 feiicTBueM (hepMEHTOB

PackpbIBaTh coepxKaHue TEPMUHOB

U MTOHATHI: MMTaHUE, MUILEBAPEHUE,
NUIIEBapUTENbHbBIE BAKYOIH, KMILIEYHAs
M0JIOCTh, MUILIEBapUTEIbHAs TPYOKa,
NUIIeBapUTENIbHBIN TPAKT,
MUIIEBAPUTENIbHbIE JKEJIe3bl,
NUIIEBAPUTEIbHBIE COKH.
XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIIETOUHOE
NUIIeBapeHUeE.

PasznuyaTe Ha n300paxeHus X (cxemax,
TabJIMIIAX, MYJISIKAX) OT/ACIIbI
[UILEBAPUTEIBHOTO TPAKTa

Y IUILEBAPUTENIbHYIO CUCTEMY
4eJI0BEKa.

VY cTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOCHHUEM OpPTraHOB MUIIEBAPEHUS

9.8

JIpIxaHue OpraHu3MoB

JpIxaHnue opraHu3moB. JIpixanue
pacteHuid. /[pIxaHne >KMBOTHBIX.
Huddysus ra3oB yepes3 MoBEpXHOCTh
kieTku. KoxxHoe npixanue.
JlpIxaTenbHas MoBepXHOCTh. JKabepHoe
Y JIETOYHOE JbIxaHue. [[pixanue

PackpeiBaTh comepxaHue TEPMUHOB

Y TIOHSTHIA: TbIxanue, muddysus,
KOYKHOE JIbIXaHUE, OPTaHbl JIbIXaHMUS,
JIBIXATEbHbIC IBUKECHUS, IbIXaTEeIIbHBIN
LEHTP, JIETOYHbIE O0BEMBI, KU3ZHEHHAS
€MKOCTb JIETKHX.
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MMO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHUS
JIETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIXaTenbpHas cucTeMa 4eJIoBeKa.
MexaHu3M BEeHTUISILIMM JIETKUX Y ITHULL
Y MJIEKONIUTarOmuX. Perynsamus
nbIxanus. J{prxaTenbHble 00bEMBI.
JdemoHcTpanuu

Tabauywl u cxemol: «JIpixaTenpHas
cUcTeMay.

O6opynoBanue: o60pynoBaHuE

JUJIs1 IEMOHCTPAIIUM OMBITOB

110 U3MEPEHUIO )KU3HEHHOU €MKOCTH
JIETKUX, MEXaHU3Ma JbIXaTEIbHbBIX
JIBMOKCHUN

XapakTepru3oBaTh JbIXaHUE PACTCHUM;
JbIXaHUE )XUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIIOIIHOHHOE
YCII0KHEHHUE CTPOEHHUS JIETKUX
II03BOHOYHBIX JKUBOTHBIX.

Pa3nuyaTh Ha U300paxeHusx (cxemax,
Ta0JIMIIAX, MYJISKAX) JIBIXaTEIbHYIO
CUCTEMY YE€JIOBEKA.

OnuchIBaTh MEXaHU3M BEHTHIALIMU
JIETKUX Y NITUL U MJIEKOIIATAIOLIHX.
YcraHaBiIMBaTh B3aUMOCBSI3U MEKTY
CTPOECHUEM OPraHOB JIBIXaHUS U UX
GyHKIMAMH B OpraHU3Me

9.9

TpaHcniopT BEIIECTB
y OpraHu3MoOB

TpaHcnopT BelIEeCTB y OpraHU3MOB.
TpaHCTIOPTHBIE CUCTEMBI PACTCHUU.
TpaHcOPT BEIIECTB Y KUBOTHBIX.
KpoBeHOCHas cucteMa U ee OpraHsl.
KpoBeHocHas cuctemMa mO3BOHOYHBIX
JKUBOTHBIX M yesoBeka. Cepaiie,
KPOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBooOparieHus.
DBOJIIOIMOHHBIE YCIIOKHEHHUS
CTPOCHUS KPOBEHOCHOW CUCTEMBI
MO3BOHOYHBIX KUBOTHBIX.

Pabora cepama u ee perymsmus.

PackpsiBaTh coniepkaHnue TEPMUHOB
Y TIOHSITUI: TPAHCTIOPT BEIECTB,
TPAHCIIOPT Y PACTEHUH, KPOBEHOCHAS
CUCTeMa >KHBOTHBIX, KPOBb, IJIa3Ma,
(bOpMEHHBIE DJIIEMEHTHI,
KpOBOOOpaIieHue, Kpyru
KpOBOOOpAIIICHHS, CEPICUHBIN 1TUKIT,
auMdoobpamieHue, tumda,
auMdaTrUUeCcKre COCY/IbI,
auM(baTUYECKUe y3Ibl, BHYTPCHHSIS
cpella opraHu3ma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
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JdemoHcTpanuu

Tabnuyvl u cxemvi: «Opraubl
LIBETKOBBIX pacTeHUN», «KopHEBbIE
cuctembl», «CTpoeHue cTeds,
«CTpoeHue JIMCTOBOM IIIaCTUHKN,
«KpoBeHocHas cucteMay,
«KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
YKUBOTHBIX»

y pacTeHU 1 0€CIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.

Pa3nuyaTh Ha 1300paxeHusx (cxemax,
TabIuIax, MyJIsKaxX) KPOBEHOCHYIO

U IUM(PaTHYECKYIO CUCTEMY YeJIOBeKa.
VYcranaBiauBaTh B3aUMOCBS3U

MEXIYy CTPOEHUEM OPraHoOB
KPOBOOOpAILIEHUS U UX PYHKIHUSIMU

B OpraHusMe

9.10

Brinenenue
y OpraHu3MoB

Brinenenue y opranu3moB. Beiienenue
y pacteHuii. Beijienenue y s)KUBOTHBIX.
CokparuTtenbHbie Bakyoau. Opradsl
BbIIeIeHUS. DUIBTpAIUs, CEKPEIus U
oOpaTHOE BcachlBaHHE KaK MEXaHU3MBbI
paboThl OpraHoB BeiIeIeHH. CBA3b
MOJIOCTHU TeJIa C KPOBEHOCHOM

Y BBIJICIUTEIbHON CUCTEMAMH.
Boinenenre y m03BOHOYHBIX )KUBOTHBIX
u yenoBeka. [Touku. Ctpoenue

U QyHKIIMOHUPOBaHUE He(DpOHA.
OO6pazoBaHre MOYH y YEIOBEKA.
JdemoHcTpanuu

Tabnuyvt u cxemol: «BuigenurenbHas
CHUCTEMa»

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSITUIA: BBIJIETICHUE, TYTTAIHs,
JIMCTOIAJ], COKpaTUTEJIbHbIE BAKYOJIH,
U3BHUTHIC KAHAJIBIIBI, 3B€3[4aThIE
KJIETKH, BBIICIUTEIbHBIE TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TIOYKH,
MOYETOYHHK, MOUEBOH My3bIPb,
He(dpOH, MoYa.

XapaKkTepu30BaTh MPOLIECC BbIICICHUS
Y PACTEHHUU U KUBOTHBIX.

Paznuuars Ha n300pakeHUsIX (cxemax,
Ta0IMIAX, MYJISI’)KaxX) BbIICTUTEIbHYIO
CUCTEMY YeJIOBEKaA.

OnuceIBaTh MEXaHU3M
GbyHKIMOHUPOBaHUS He(DpOHA; MpoLece
00pa30BaHUs MOYH.
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VYcranaBIuBaTh B3aUMOCBSI3U MEKIY
CTPOEHUEM OPI'aHOB BbIIECJIEHUS U UX
(GyHKUMAMU B OpraHU3Me

9.11

3ammra y OpraHu3MoB

3anuTa y OpraHu3MoB. 3aiuTa
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Crniopsl 6akTepuil ¥ LIUCTHI
npocTermmx. 3amura y

MHOT'OKJICTOYHBIX paCTeHHﬁ. KyTI/IKyJ'Ia.

CpencTBa macCUBHOM U XUMHYECKOM
3aiuThl. OUTOHLIUBI.

3anmra y MHOTOKJIETOUHBIX
KUBOTHBIX. [TOKpOBBI U UX
IPOU3BOAHBIE. 3aIUTa OpraHU3Ma

ot Oose3nent. IMMmyHHas cuctema
yesroBeka. KileTouHbIf M r'yMOpaJIbHBIN
MMMYHHUTET. BpoxKIeHHBIN

U IpUOOpETEeHHBIN crienrupuIecKuit
UMMYHHUTET. Teopusi KIOHAIBHO-
cenexktuBHOro ummyHnurera (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OPraHU3MOB.
Posb BpoX1I€eHHOTO MIMMYyHUTETA

B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUM.
JdemoHcTpanuu

Tabnuywl u cxemol: «Koxay,
«mmynurer», «CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOM MIACTHHKM

PackpbIBaTh cosiepikaHre TEPMHUHOB

¥ TIOHSITHI: KaTicyJa, YHI0CTIOpa, IUCTa,
KyTHKYJa, CPEJCTBA TAaCCUBHOM
3aIUTHI, CPEJACTBA XUMHUCCKON
3aIUThI, KOKHBIC TTOKPOBHI,
UMMYHUTET, IMMYyHHAs CUCTEMA,
aHTHUTCH, aHTUTEJIO.

XapakTepu30BaTh BU/IbI 3AIIUTHI

Y OJTHOKJIETOYHBIX H MHOTOKJIETOUHBIX
OpPTaHU3MOB.

OnuchIBaTH CTPOCHHUE KOXKHBIX
TIOKPOBOB M UX TIPOW3BO/IHBIX.
Paznudate Ha H300pakeHUIX (CXeMax,
TabIUIaX, MyJIsKax) OpTraHbl
UMMYHHOH CHCTEMBI YeJIOBEKA.

Y cTaHaBIUBaTh B3aUMOCBSI3U MEXKTY
CTPOCHUEM OPTaHOB 3AITUTHI U UX
GYHKIUSAMH B OPTaHU3ME
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9.12

Paznpaxxumocts
U peryJisinus
y OpraHu3MOB

PaznpaxxumocTs U perynsamnus

y Opranu3moB. Pa3gpaxxumocts

Yy OJTHOKJIETOYHBIX OPTraHU3MOB.
Takcucel. PazapaxuMocTh U perysnus
y pacteHuil. PocToBbie BelecTBa U UX
3HAYECHUE.

Hepsnas cucrema u peduiekropHas
peryssiuus y ;kMBOTHbIX. HepBHas
CHUCTEMA U €€ OTAENBI. DBOJIOLMOHHOE
YCII0KHEHHUE CTPOCHUsI HEPBHOU
CHUCTEMBI y )KMBOTHBIX. OT/1€IIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pedexropras
nyra. be3ycinoBHbIE U yCIIOBHbBIE
pediexchl.

I'ymopanpHas perynsuus

Y SHJIOKpUHHAS CUCTEMA )KMBOTHBIX

1 4yesioBeka. JKene3bl SHITOKPUHHOU
CHCTEMBI U UX TOPMOHBI. JlericTBHE
rOpMOHOB. B3anMOCBs3b HEPBHOM

Y SHJOKPUHHOM cucteMm. | unoraimamo-
runoduzapHasi CucTema.
JdemoHcTpanuu

Hopmpem: W. I1. I1aBnos.

Tabnuywl u cxemvt: «CTpOEHUE TUAPHIY,
«Ctpoenue mmanapum», « Bayrpennee
CTPOEHHUE JI0KIEBOTO YEPBSI»,

PackpbIBaTh coiepkaHue TEPMUHOB

Y TIOHATUH: pa3gpaXxuMOCTh,
PEryJISIIHS, TAKCUCHI, POCTOBbIE
BELIECTBA (AyKCHHBI), HEPBHASI CUCTEMA,
pedrexTopHas peryisuus, pedexc,
pedrexTopHas 1yra, nepeHuil MO3T,
IPOMEKYTOYHBIM MO3T, CPETHUI MO3T,
MO3KEYOK, MPOJI0ITrOBATHII MO3T,
BEreTaTUBHAsI HEPBHAS CUCTEMA,
ryMopalibHas peryJssiius, TOPMOHBI,
OHIOKPUHHAS CUCTeMa, TUII0TajIaMo-
runoduzapHas cucrema.
XapaKkTepu30BaTh Pa3IpaKuMOCThb

Yy OJTHOKJIETOYHBIX OPTaHU3MOB

U peIIEKTOPHYIO PETyIISIIHIO

y )KHUBOTHBIX.

Pa3znuyaTe Ha N300paXkeHUAX (CXeMax,
TabJIMIIaX, MyJIsKaX) HEPBHYIO CUCTEMY
U €€ OT/AEJbI; OTAENbI TOJIOBHOI'O MO3Ta
II0O3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TYMOPAJIBHYIO PETYIIALIMIO
y JKABOTHBIX.

Paznuuars Ha U1300pakeHUAX (CXemMax,
TadIMIAX, MYyJISKaxX) SHAOKPUHHYIO
CUCTEMY KMUBOTHBIX U YeJIOBEKA.
HaspIBaTh xene3bl S3HAOKPUHHON
CUCTEMBI YEJIOBEKA U BbIpadaThIBAEMbIE
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«HepBHas cucrema prid», «HepBHas
cucrtema Jsarymkn», «HepBHas cucrema
npecMblKaromxcs», «Hepsuas
cuctema nTuiy, «HepsHas cuctema
MIIEKONUTarOIMX», «HepBHas cucrema
4eJ0BeKa», « DHJAOKPUHHAS CUCTEMAY,
«Pednexey.

Oo6opynoBanue: MOJI€JIM TOJIOBHOTO
MO3ra pa3InyHbIX KUBOTHBIX

VMU TOPMOHBI.
OnuceIBaTh 1€MCTBUE TOPMOHOB.
YcraHaBiIMBaTh B3aUMOCBSI3U MEK Y
CTPOEHUEM OpPraHOB HEPBHOU

Y DHJOKPUHHOMN CUCTEM U UX
(GyHKUMSAMH B OpraHU3MeE.
XapaKkTepu30BaTh HBOIIOLMOHHOE
YCII0KHEHHUE CTPOCHUsI HEPBHOU
CUCTEMBI Y )KUBOTHBIX

Hroro gyacos 1mo teme 17
10 | Tema «PASMHOKEHUE U PABBUTUE OPI' AHU3MOB)»
10.1 | ®opmbl pa3MHOKEHUS 1 DopMBbI pa3MHOKEHHUS OPTaHU3MOB: PackpriBaTh conepkaHue TEPMHUHOB
OpraHU3MOB Oecmosioe (BKJIFOYasi BET€TaTUBHOE) U TIOHSITUH: Pa3MHOXKEHHE, MTPOCTOE

u niosioBoe. Buasl 6Gecrosoro
Pa3MHOKEHHUS: TOUKOBAHUE,
criopyJssinus, pparMeHTaIus,
KJIOHUPOBAHHUE.

JdeMoHcTpauuu

Tabauywvl u cxemol: «BereraTuBHOE
pasMHOXeHueY, « Turbl 6ecrnonoro
pa3MHOXEHUD», «Pa3MHOXEHHE
XJIaMUIOMOHAAbI», «PazMHOXKEeHHE
ABIJICHBI», «Pa3MHOXEHHE THAPHD)

JieJIeHHe, MOYKOBaHUE, CTIOPYJIISLIUS,
BEreTaTUBHOE Pa3MHOKEHHUE,
dbparmenTanus, KJIOHUPOBAHUE, TAMETHI,
criepMaTo30u/] (CriepMuit), SMIEKIIeTKa,
3Ur0Ta, KOHBIOTAIIHS.

[lepeuncnsaTh 0COOEHHOCTH OECIIOIOTO
¥ TIOJIOBOTO PA3MHOKEHUSI OPTaHU3MOB.
XapakTepu3oBaTh CYIIHOCTb U (HOPMBI
0ecrosoro pa3sMHOKEHHUSI OPTaHU3MOB;
Ouonornyeckoe 3HaueHue 6ecronoro
Pa3MHOKCHHS.

Paznuuate ciopy kak
CHEIUATM3UPOBAHHYIO KIIETKY,
npeaHa3HAUYCHHYO JJ1s1 0€CIOoI0ro

74




pPa3MHOXKEHUS, M CIIOPHI OaKTEPHIA.
OOBSICHATH MPEUMYILECTBA MOJIOBOTO
Pa3MHOXKEHUS HaJl OECIIOIBIM.
PackpriBaTh poib KIIOHUPOBAHUS

B CEJIEKI[UH U CETTLCKOM XO03siCTBE

10.2

IlomoBoe
Pa3MHOXKEHUE.
Merios

[TosmoBoe pasmuoxenue. [lomoBeie
KJIETKH, WJIK TameThl. Meiio3. Ctagnu
Meno3a. [loBegenne xpoMocom

B Melo3e. KpoccuHrosep.
buonoruueckuii cMbIC]I Meio3a U
IIOJIOBOTO TIpouecca. Meno3s u ero
MECTO B ’KM3HECHHOM IIMKJIE
OPTaHU3MOB.

JdeMoHcTpauuu

Tabauywl u cxemwvi: «Mero3,
«XPOMOCOMBI»

PackpbIBaTh coJiepKaHUE TEPMUHOB

Y TIOHSATHI: MEHO03, OMBAJICHTHI,
KPOCCUHTOBEP, UHTEPKUHES,
HE3aBUCUMOE paCpeeiICHNUE;
KPOCCHHTOBED.

Pa3znuyaTe Ha N300pakeHUsX (CXeMax,
Ta0IUIaX ) U MUKpOIIpenapaTax 3pesbie
MOJIOBBIE KJIETKU MJIEKOITUTAIOIIUX

Y OpraHbl pa3MHOKEHUS BBICIIIUX
pacTeHui.

PackpsIiBaTh CyIIHOCTH MEHO34,
XapaKTEePU30BaTh €r0 OT/ACIbHbIC
CTaJUU.

OnpenensTh MECTO Mel03a

B )KU3HEHHBIX I[TUKJIAX Pa3IMUHBIX
OpraHu3MOB.

OOBSACHATH OMOJIOTUIECKHUI CMBICIT
KPOCCHHTOBEPA, OMUCHIBATH €TI0
MEXaHU3M.

CpaBHUBATh MENHO3 C MUTO30M;
pa3aruyaTh OTACIbHBIE HX CTAIUN

Ha MUKpOTIpernapaTtax U u300pakeHUsIX
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(cxemax, TabnuIax).
PackpbIBaTh 3BOTIONMOHHOE 3HAUCHUE
TIOJIOBOTO Pa3MHOKCHHSI OPTaHU3MOB

10.3 | I'ameTorenes. [IpenzapossiiieBoe pa3BUTHE. PackpbIBaTh copiepaHue TEPMUHOB

O6pazoBanue l'ameTorenes y ;kuBOTHbIX. [To10BBIE Y TMIOHSITUI: TaMETOreHE3,
Y Pa3BUTHE ITOJIOBBIX KCIIC3EbI. O6p330BaHI/Ie " Pa3BUTHUC CIICPpMATOrCcHE3, OOICHE3, CCMCHHUKH,
KJIIETOK MOJIOBBIX KJIeTOK. CriepmaroreHes SAUYHUKH, CIEPMATOTOHUH,
1 ooreHe3. CTpOeHUE MOJIOBBIX KJIETOK. | CIIEPMATOLMTHI, CIIEPMATH/IBI,
Ono0TBOpEeHNHE B SMOPUOHAIILHOE CIIEpMAaTO30M/Ibl, OOTOHHUH, OOLIUTHI,
pa3BuTHE KUBOTHBIX. CIIOCOOBI MOJISIPHBIE TENbLIa, SUIEKIICTKA,
OTUIOIOTBOPEHUS : HAPYKHOE, akpocoma.
BHyTpeHHee. [lapTeHorenes. [TepeuncnsaTh CTaauy raMmeToreHesa
JdeMoHcTpauuu Yy KUBOTHBIX.
Tabauywr u cxemvl. «'ameTorenes», OmnuceIBaTh MPOLECC raMeTOreHe3a
«CTpOGHI/Ie HﬁHeKHGTKH " €10 ICpUoabl, CTPOCHHUC ITOJIOBBIX
Y CIIEPMATO30UaY. KJICTOK.
OO0opyaoBanue: CBETOBOM MUKPOCKOIT, Paznn4aTsb 0COOEHHOCTH
MHKPOIIPENapaThl SUIEKIETOK U CIICPMATOI'CHE3a 1 OOT'CHE3A.
CIIEPMATO30HI0B. OnuceIBaTh NPOIECCHl OCEMEHEHUS
JlaGopaTopHas padoTa «3yueHue Y OTUIOJIOTBOPEHHS, PAa3HbIC BAPUAHTHI
CTPOCHMUS MOJIOBBIX KJIETOK HA TOTOBBIX | IAPTEHOTCHE3a
MHKpOIIpernapaTax»

10.4 | UnauBHuayaabHOE NuauBuayasbHOE pa3BUTHE PackpsiBaTh conepxanue TEPMUHOB
pa3BUTHE OpraHu3MoOB (OHTOI'€HE3). Y TIOHSITUI: OTJIOJIOTBOPEHHE, 3UTOTA,
OpTraHU3MOB — DOMOpHOI0THS — HayKa O pa3BUTUH OyracTomep, akpoCOMHasl peakius,
OHTOI'€HE3 opranu3moB. Ctaauu sMOpHUoreHes3a MPOHYKJIEYC, MapTEHOT€HE3,

YKUBOTHBIX (HAa MPUMEPE JISITYIIKH ).

sMOpuoreHes, 1podaeHue, 61acTyna,
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Hpob6nenue. Tunsl 1poOaeHus.
Ocob6enHocTu ApoOIeHus
MJIEKOIUTAONIMX. 3apOAbIILIEBbIC
JUCTKH (TacTpyJIsiius). 3aKaagKa
OpraHOB M TKaHE! U3 3apOABIIIEBBIX
JUCTKOB. B3anmHoe BiUsiHUE YyacTen
Pa3BHUBAIOLIETOCS 3apOIbIIa
(oMOpuOHaTBHASI MHIYKIINS ). 3aKIagKa
IUTaHA CTPOCHMSI )KUBOTHOTO KaK
pE3yNbTAT HEPAPXUUECKHUX
B3aUMOJEeHUCTBUU I'eHOB. Biausinue

Ha YMOpPUOHAIBHOE Pa3BUTHE
pa3IUYHBIX (PaKTOPOB OKPY KaIOIIEH
Cpenpbl.

JdeMoHcTpauuu

lopmpem: X. lllneman.

Tabnuyet u cxemovl: «OCHOBHBIE CTaIUH
OHTOTEHE3a.

Oo6opynoBanue: Mojienb «l{ukn
Pa3BUTHUSA JIATYIIKW

MOpyJa, racTpyJja, Heupya,
OpTaHOTeHEe3, IKTOiepMa, Me30epMa,
PHTO/IEpMa, IIeJIOM, HepBHas TpyOKa,
X0pja, KulleyHas TpyOka.
OnpenensiTe SMOPUOHATBHBIN MTEPUOT
pa3BUTHUS OPTAaHNU3MA U OTHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npo0OsieHust — 00pa3oBaHue
OJTHOCTIOMHOTO 3apO/IbIIIa — OJIACTYJIBL;
3aBHCHMOCTb X0J1a APOOICHHUSI

OT KOJIMYECTBA JKEJITKA B SHICKIICTKE;
racTpYJISINIO K OPraHOTEHE3.
OOBsicHATH 3TaMbl TUdPEPEHITUPOBKU
TKaHe, 00pa30BaHUs OPTraHOB U CUCTEM
OpraHoB.

XapaKTepru30BaTh PETYIISLIHIO
AMOPHUOHAIIBHOTO PAa3BHUTHS;
JETEPMHUHAIINIO U SMOPHUOHAIBHYIO
WHAYKINIO; TEHETUYECKUN KOHTPOIIb
pa3BUTHSL.

OO0CHOBBIBAaTh BPEAHOE BO3/ICHCTBHE
TabAYHOTO JIbIMA U AJKOTOJISl Ha XOJ1
AMOPUOHATIEHOTO

¥ TIOCTAIMOPHOHAIBHOTO PA3BUTHUS

OopraHu3Ma 4CJI0BCKa

10.5

Poct u passurtue
YKUBOTHBIX

Poct u pa3zBuTHE )KUBOTHBIX.
[TocTaMOpHOHANBHBIN TEPUO/I.

PackpsiBaTh cogepkaHue TEPMUHOB
U TIOHSITHH: OHTOTCHE3,
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[Ipsamoe u HEnpsAMOE pa3BUTHE.
PazButue ¢ metamopdozom

y 0€CTII03BOHOYHBIX U MO3BOHOYHBIX
YKUBOTHBIX. bronornyeckoe 3HaueHue
IPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX
pacnpocTpaHeHue B pupoje. Turbl
pocTa KUBOTHBIX. DAKTOPHI PETYJIISIIUH
pocTa JKMUBOTHBIX U 4yesnoBeka. Ctaguu
MOCTAIMOPHOHAIBHOTO Pa3BUTHS

y ’KHUBOTHBIX U uesioBeka. [lepuoas
OHTOTEHE3a YyenoBeka. CtapeHue

U CMEPTh KaK OMOJIOTHUUECKUE
IIPOLIECCHI.

JdemoncTpauumn Tabnuysl u cxemsl:
«IIpsAmMoe u HENPsIMOE Pa3BUTHE,
«Pa3BuTHe Malickoro xyka», «Pa3zputue
capaHun»,«Pa3BuTHe IATYILIKN.
IIpakTuyeckas padora

«BbIsBIIEHHE TPU3HAKOB CXOJICTBA
3apOJIbIIIEH TO3BOHOYHBIX dKUBOTHBIX)

OCTAIMOPHOHAIBHOE Pa3BUTHE,
MeTaMop(o3, TMYUHKA, POCT, CTapEHHE,
CMEPTb.

XapakTepu30BaTh NOCTAIMOPHOHATIBHBIH
NEPHUOJ] Pa3BUTHUSL OpTaHU3Ma U €T0
OCHOBHbBIE (POPMBI.

XapakTepu3oBaTh NPSIMOE pa3BUTHE

U €r0 NepPHO/IbI.

W3znarats conepxaHue Teopuii
CTapeHUs OPraHU3MOB.

OOBACHATH OMOJIOTMYECKUI CMBICIT
pa3BUTHs ¢ MeTamopdo3oM

10.6

PazmuoOxenune
Y Pa3BUTHE PACTCHUN

Pa3zmHoOkeHUE 1 pa3BUTHE PACTECHUN.
["ametodut u ciopodut. Meiio3

B JKN3HCHHOM LIMKJIC PACTCHUM.
ObpazoBanue crop B Mpoliecce Meio3sa.
['amerorenes y pacTeHui.
OI1UI010TBOPEHKE U PA3BUTHE

PackpriBaTh conepxaHue TEPMUHOB
U TIOHSITHIA: TaMeTOpUT, CIOPOHUT,
aHTEPUINHU, APXETOHUH, 3aPOCTOK,
Meracropa, 3apOJIbIIIeBbIA MEIIOK,
CUHEPTHUJIBI, AHTUTIOABI, MUKPOCIIOPA,
MBLIBIIEBOE 3€PHO, TBOMHOE
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PaCTUTENILHBIX OPraHU3MOB. [[BOMiHOE
OIUIOIOTBOPEHUE Y IBETKOBBIX
pactenuii. OOpa3oBaHue U Pa3BUTHE
ceMeHUu.MexaHu3MBbl peryJsnuu
OHTOT€HE3a Yy PACTEHUM U JKUBOTHBIX.
HemoucTpauun [lopmpem: C. 1.
Haamun. Tabauyst u cxemsi:
«/IBOMHOE OIIIONOTBOPEHUE Y
LBETKOBBIX pacTeHUil», «CTpoeHue
CEeMSIH OJTHOJIOJIbHBIX U ABYAOJIbHBIX
pacteHuin», <« Ku3HEHHBIN UK
MOPCKOU KanycTbl», «’KU3HEHHBIN LIAKIT
Mxay, «JKU3HEHHBIN TUKII
MAIIOPOTHUKAY, « KU3HEHHBIN [IUKII
COCHBI».

JlaGopaTopHnasi pabora «CtpoeHue
OpPraHoOB Pa3MHOKEHUS BBICIIIMX
pacTeHu»

OIIIOIOTBOPEHHUE, POCT, MEPUCTEMA,
KaMOuii, MeproJIbl OHTOT€HE3a
LBETKOBBIX PACTCHUM.
XapakTepu3oBaTh OCOOCHHOCTH
0€cI10JI0T0 U [T0JIOBOTO Pa3MHOKEHHUS
LIBETKOBBIX PACTCHUI.

Boiienarb 0cOOEHHOCTH POTEKAHUS

raMeTorcHe3a y IBETKOBBIX paCTCHHﬁ.

OnuceIBaTh MPOIIECC TBOMHOTO
OIIOJIOTBOPEHUS Y IBETKOBBIX
pacTeHUil U OOBSICHSITH €ro
MPEUMYILECTBA IO CPABHEHUIO

C OIUIOJJOTBOPEHUEM Y CITIOPOBBIX
1 TOJIOCEMEHHBIX

Nroro yacoB no teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB)
11.1 | Ucropus cranoBienus | 1 Hcropus cTaHOBJIEHUS U Pa3BUTHUSA PackpeiBaTh coziepkaHue TEPMUHOB

Y Pa3BUTHS TEHETUKH
KakK HayKH

TEeHETHKHU KaK HayKu. PaGoThI

I'. Menaens, I'. ne ®puza, T. MopraHna.
Poiib 0T€UECTBEHHBIX YUEHBIX

B Pa3BUTHH I'¢HETUKHU. PabOTHI

H.K. Konwsuosa, H.. BaBuinosa,

U TIOHSATUM: T€HETHUKA, T'CH.
JleMoHCTpUpPOBATH 3HAHWS UCTOPUU
BO3HUKHOBCHMS TCHETUKHU.
XapaKTepru30BaThb OCHOBHBIC TaIlbl
Pa3BUTHUS TEHETUKHU KaK HAYKH
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A.H. benosepckoro, I'./[. Kapneuenko,
I0.A. ®ununueHko,

JdemoHcTpanuu

Ilopmpemuwi: I'. Menpaenp,

I'. e ®@pus, T. Mopras,

H. K. Konsuos, H. 1. BaBuios,

A. H. benoszepckuii, I'. /1. Kapnieuenko,
10. A. ®unumnyeHko,

H. B. Tumodeer-PecoBckuit

11.2

OCHOBHBIC ITOHATHS U
CHUMBOJIbI TCHCTUKH

OCHOBHBIE TeHETHYECKHUE ITOHSITHS

1 CUMBOJIBL. I 'OMOIOrMYHbBIC
XPOMOCOMBI, aJUIEIbHBIE TEHHI,
aJbTEpHATUBHBIC TPU3HAKH,
JIOMUHAHTHBIA U PELIECCUBHBIN
MpU3HAK, TOMO3Ur0Ta, T€TEPO3UT0Ta,
YuCTas JTUHUS, THOPHUIBI, TEHOTHII,
dbenorur. OCHOBHBIE METOIbI
T€HETHUKH: THOPUJIOTIOTHUUECKHUH,
IATOJOTUYECKU I, MOJICKYJISIPHO-
T'€HETUYCCKHUM.

JdemoHcTpanuu

Tabnuyvt: «MeTOoIbl TEHETUKI,
«CXeMBbI CKpEeIIUBaHUS».
JlaGopaTopHasi pabora
«/Ipo3odnita kKak 00BEKT FTeHETHICCKUX
HCCIICIOBAaHUI

PackpbIBaTh coJiepKaHUE TEPMUHOB

Y TOHSITUI: HACIEJCTBEHHOCTb,
HaclieI0BaHKUE, N3MEHUYMBOCTD,
reHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIETIbHBIC TEHBI (aJIIENN),
aJbTEpHATUBHbBIC MPU3HAKH,
rOMO3Ur0Ta, F€TePO3UTOTA,
JIOMUHAHTHBINA TPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasl TUHUS, THOPHUIBIL.
[Tonb30BaTHCA TEHETUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKOMN

JUISL 3AIIACHU CXEM CKPEIUBAHUSA

HToro yacoB o teme
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12

Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTI

12.1 | 3akoHOMEpHOCTH 2 MoHorubpuiHoe CKpelBaHue. PackpsIBaTh conep:kaHue TEPMUHOB
HAaCJIEOBaHUS ITepBeiit 3akoH Menaens — 3aKoH Y TIOHSITUI: MOHOTHUOPUIHOE
IIPU3HAKOB. eAMHO000pa3usi THOPUIOB MEPBOTO CKpELIMBAHUE, YUCTOTA TAMET,
Monorubpuanoe nokosieHus. [IpaBuino 1OMMHUPOBaHUS. | JOMHUHUPOBAHUE, PACIIEIIIEHUE
CKpELMBAHUE Bropoii 3akoH Menzens — 3akoH [IPU3HAKOB.

pacIIeIeHNs IPU3HAKOB. OnuceiBath onbITe I'. Menaens
[uTonornueckue OCHOBBI 110 U3YYEHUIO HACJIEA0BAHUS OJHOMN
MOHOTMOPHUIHOTO CKPEIIUBAHMUS. napsl MPU3HAKOB Y TOPOXA MOCEBHOTO.
I'mnoTe3a YUCTOTHI raMeT. [TpuBoAUTH GOPMYITUPOBKH MIEPBOTO
JeMoHCTpanuH ¥ BTOpOTo 3aK0HOB ['. Mennens (3akoHa
Ilopmpem: I'. Mennens. eIMHO00pa3usi THOPUIOB MEPBOTO
Tabnuyet u cxemol: «I1epBbiii 1 BTOpON | TOKOJIEHHS, 3aKOH PACILLEIICHUS
3aKOHbI MeHaemns». IPU3HAKOB) U OOBSACHATH X
OO6opyaoBanue: MOJIENb LIUTOJIOTUYECKUE OCHOBBI.

JU1S1 IEMOHCTPALUK 3aKOHOB CocTaBisiTh CXEMbl MOHOTUOPUTHOTO
eIMHO00pa3usi THOPUIOB MEPBOTO CKpELIMBAHMA U PEIIATh TCHETUYECKUE
TIOKOJICHUS ¥ PACIICTIIICHUS TPU3HAKOB; | 337a4ll HA MOHOTHOPHUIHOE

CBETOBOW MUKPOCKOTI, MUKPOIIpEnapaT: | CKpelIuBaHue

«/Ipo3odumnay.

IIpakTHyeckas padora «3yuenue

pe3yabTaTOB MOHOTHOPUTHOTO

CKpENIMBaHUS y APO30(DUITBD»

12.2 | Aranusupyroniee 1 AHanu3upyrouiee CKpelBaHue. PackpeiBaTh coqiepkaHue TEPMUHOB
CKpELMBaHHUE. [IpomMeKyTOUHBIN XapaKTep Y TIOHSATUI: aHAIU3UPYIOLIEe
Henomnnoe HacnenoBaHusd. Pacmennenue CKpEILUUBAaHUE, HEIIOJIHOE
JOMUHUPOBAHUE IIPU3HAKOB IIPU HETIOJITHOM JOMUHHAPOBAaHHE, KONOMUHUPOBAHUE.
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JIOMUHUPOBAHUU.
JdemoHcTpanuu

TaGauilbl U cXeMBbL: «AHATU3UPYIOIIEE
cKpemuBanuey, «Hemomxoe
JIOMUHUAPOBAHUE)

CoCTaBnsAITH CXEMbI AaHATTU3UPYIOIIETO
CKPEIIMBAHUS U pEIIaTh TeHETHUECKHE
3a]]a4M Ha aHAJIM3HUPYIOIIee
CKpEIIMBAaHUE W HEMOIHOE
JIOMUHUPOBaHHE

12.3

Jurubpunoe
CKpEeIllUBaHNE

JuruOpuaHoe ckpeuuBanue. Tpetuid
3aKOH MeHaens — 3aKOH HE3aBUCUMOTO
HaCJIEJ0BaHUs PU3HAKOB.
[utonornueckue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHUS.
JdemoHcTpanuu

llopmpem: I'. Mennens.

Tabauywvl u cxemwvl: « TpeTuit 3aKoH
Meunnensay.

Oo6opynoBanue: MOJEIb

JUIS1 IEMOHCTPALUY 3aKOHA
HE3aBUCHUMOT0 HACJIeA0BaHUs
MPU3HAKOB; CBETOBOM MUKPOCKOIT;
MuKpomnpemnapat «/po3odunar.
IIpakTHyeckas padora

«3yuenue pe3ysbTaToB
TUTHOPUIHOTO CKPEIIMBAHUS

y IpO30(HITBI»

PackpbIBaTh coJiepKaHUE TEPMUHOB

U TIOHSITUN: TUTUOPUIHOE
CKpelruBanue, eHOTUTTUYCCKUN
paauka.

OmnuceiBaTh ONBITEI . MeHaemns

M0 M3YUYECHUIO HACIIECIOBAHUS

JIBYX TIap MPU3HAKOB Y TOpoxa
ITOCEBHOTO.

[TpuBOIUTE POPMYTUPOBKY TPETHETO
3akoHa I'. Menpens (3akoHa
HE3aBHCHUMOI'O HacCJIeJOBaHUS
MIPU3HAKOB) U OOBSICHATD €T0
IIMTOJIOTHYECKHUE OCHOBBEI.

[IpumeHsATh MaTEMATHYECKUI

pacyeT ¢ MOMOIIbI0 (PEHOTUITHIECKOTO
paaukania U METOJ1a IEPEMHOKECHUS
BEPOSITHOCTEN BAPUAHTOB PACUICTICHUS
MIPU3HAKOB Y TIOTOMKOB I10 (DEHOTHITY
Y TEHOTHITY.

CocTaBisiTh CXEMbI JUTHOPHUTHOTO
CKPEUIMBAHMS U PEIIaTh TEHETUYECKUE
3a7a4M Ha JUTHOPUIHOE CKPEIIMBAHKE
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12.4

CueruieHHOE
HacJIea0BaHUE
IIPU3HAKOB.
XpOMOCOMHas TEOPHUsL
HACJEICTBEHHOCTH

CuenyieHHOE HacIeJ0OBaHNUE IIPU3HAKOB.
Pa6otel T. Moprana. CrerieHHOe
HacJieI0BaHUE T'€HOB, HapyIlIEHUE
CUEIUICHUS] MEXI1Yy TeHAMH.
XpOMOCOMHas TEOPUs
HACJEICTBEHHOCTH.
JdemoHcTpanuu

Ilopmpem: T. Mopras.

Tabnuyst u cxemol: «CuernieHHOe
HacJieI0BaHUE MTPU3HAKOB

y Ip030(UIIBD».

O6opynoBanue: MOJICIb

JUIS1 IEMOHCTPALUU CLENIIIEHHOTO
HACJIEOBaHUs MPU3HAKOB.

PackpsiBaTh copepkaHue TEPMUHOB

U IMIOHSTHUM: CIECIJICHHOE HACJICI0OBaHUE,
HApPYLICHUs CUETIJIEHUS T€HOB,
KPOCCHUHT'OBEP, PEKOMOWHAIIHS T€HOB,
TEHETUYECKHUE KapThl, MOPTaHU/IA.
[TpuBOIUTH GOPMYITUPOBKHU 3aKOHOB
Moprana (3akoHa CIIETVICHHOTO
HAcCJICJIOBAaHUS T€HOB M 3aKOHA
HapYIICHUS CICTUICHUS MEXTy TeHaMu )
1 OOBSCHATH X IIUTOJIOTNUECKHUE
OCHOBBI.

[IepeduciisiTh OCHOBHBIE MOJIOKEHUS
XpPOMOCOMHOM TEOpUU
HaCJIEACTBEHHOCTH.

Pemate reHeTHUeCKHE 3a1a4n

Ha CLICIUICHHOE HAcJIe0BaHUE T'€HOB

Y HapYIIEHUE CUETIIICHUS MEKITY
reHaMu

12.5

I'eneTuka nosa

['enernka nosga. XpoMOCOMHBIN
MEXaHHU3M ONPEAEIIEHUs MOJIA.
AyTOCOMBI U MIOJIOBBIE XPOMOCOMBI.
['omorameTHbIN U T€TEPOraMETHBIN
no. I 'eHeTnueckas CTpykTypa
OJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.
JdemoHcTpauuu

Tabnuysl u cxemvi: «I'eHeTHKa MOTaY,

PackpsiBaTh conepkaHue TEpMUHOB
Y TIOHSITUI: ayTOCOMBI, TIOJIOBBIE
XpPOMOCOMBI, TOMOTaMETHBIN M0,
reTepOramMeTHBIN MOJ.

OOBACHATH XPOMOCOMHBIN MEXaHU3M
OTpeJIeNICHUs M0J1a Y OPraHu3MOB.
[IpuBOMTH MpUMEPHI HACTIEAOBAHUS
MPU3HAKOB, CLIETICHHBIX C MTOJIOM.
CocTaBiATh CXeMbl CKPEIIUBAHUS
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«Kapuotun uenoseka», «Kapuorun
npo3oduiiby, «KapuoTui nTUib

U pelIaTh TeHETUYECKHUE 3a/1a4H

Ha HacJIeJJ0OBaHUE NPU3HAKOB,
CLIETUICHHBIX C MTOJIOM.

[TpuBOANTH MPUMEPHI TEHETUUECKUX
3a0osieBaHMi U 1ePeKTOB

y OPTaHU3MOB, CBSI3aHHBIX C TIOJIOBBIMH
XpOMOCOMaMU

12.6

I'emoTun kak
[IEJIOCTHAsI CUCTEMA

I'enoTun Kak 1eJ0CcTHAsA CUCTEMA.
[LternoTponust — MHOXKECTBEHHOE
nercTBue reHa. MHOKECTBESHHBIN
ajutenn3M. B3aumoienicTBre
HeaJlJICIbHBIX T'€HOB.
KoMruiemeHTapHOCTS.

Onucras. [Toamumepus.

['eneTnueckuit KOHTPOJIb

pa3BUTHS PACTEHHM, J)KUBOTHBIX

1 YEJIOBEKA, a TakKe (PU3HOIOTHIESCKUX
IIPOLIECCOB, TOBEACHUS U KOTHUTUBHBIX
G yHKIHHA.

['eneTnueckre MeXaHU3MbI
CHUMOHOreHe3a, MEXaHU3MBbI
B3aMMO/ICVCTBUS «XO35IMH — [apa3uT»

U «XO35TUH — MUKPOOHOM.
['eHeTHUECKHE ACIEKTHI KOHTPOJIS

1 U3MEHEHUS HACJICJICTBEHHOM
nH(OpMaIMH B TOKOJICHUSAX KIIETOK

Y OPraHU3MOB.

PackpeIBaTh cosiep:kaHue TEPMUHOB

Y TTIOHSTHI : MHOKECTBEHHOE JICHCTBHE
reHa (raeroTpornusi),
KOMIUJIEMEHTapHOCTb, ATIUCTA3,
MOJTUMEPHSL.

Omnpenensats GOPMBI B3aUMOICHCTBUS
aJlJIEIbHBIX M HEAJUICJIbHBIX I'eHOB.
[IpuBOAUTE MPUMEPHI INIEHOTPOITHOTO
JIEHCTBUSA T'€HOB.

PemmaTte reseTudeckue 3agaqn

Ha B3aNMO/CHCTBHE HEAJUICIIbHBIX
I'eHOB
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JdemoHcTpanuu
Tabnuyvt u cxemvl: «MHOXKECTBECHHBIN
aJuieIu3My; «B3aumMoaencTBue reHoBy

Nroro yacos no teme 10
13 | Tema «3aKOHOMEpPHOCTH U3MEHYNBOCTH»

13.1 | I3meH4YnBOCTH 1 B3aumoieiicTBHE TEHOTHITA M CPEJIBI PackpbIBaTh coiepkaHre TEPMUHOB
npHu3HAKOB. Byl npu GopMUPOBaHUH (EHOTHIIA. Y TIOHSITHIA: ©3MEHIUBOCTD,
U3MCHUYUBOCTH N3MeHYMBOCTH IPU3HAKOB. HEHACJICICTBCHHAS N3MCHUNBOCTD,

KadecTBeHHBIE U KOJIMYECTBEHHBIC HACJICJICTBCHHAS] H3MEHUNBOCTb.
npu3Haki. Buabl N3MEHUNBOCTH: CpaBHHMBaTh HEHACIICICTBEHHYIO
HEHACJICJICTBCHHAS U3MEHYHBOCTh C HACIIEICTBEHHOM.
" HaCJICJACTBCHHAs. HpI/IBO,Z[I/ITB MMPpUMCPBI KAYCCTBCHHBIX
JleMOHCTPALHH U KOJIMYECTBEHHBIX MPU3HAKOB
Tabnuyst u cxemol: «Bumpl OpTaHU3MOB, IPOSIBICHHH 3
H3MEHUMUBOCTIDS. y OpraHU3MOB HEHACJIECTBEHHON
OGopy/10BaHNe: KUBbIE 1 repOapHple | ¥ HACICICTBEHHON H3MEHUYMBOCTH
AK3EMIUISIPbl KOMHATHBIX PACTCHHUIA;

pucyHnk# (potorpadun) )KUBOTHBIX

C pPa3JINYHBIMH BHJIAMHU U3MEHYUBOCTHU

13.2 | MoaudukanmnoHHast 2 MoaudukannoHHas U3MEHYHUBOCTD. PackpsiBaTh cofepxaHue TEpMUHOB
W3MEHYUBOCTD Ponb cpenst B popmupoBanumn Y TIOHSITHI: MOU(DUKAITMOHHAS,

MOIU(PUKATUOHHON N3MEHUYHNBOCTH.
Hopma peakuum npusHaka.
BapuanuoHnHbIi psij M BapualiOHHAs
kpuBas (B. Moranucen).

CaoiicTBa MOIU(PUKALTUOHHOM
VU3MEHYNBOCTH.

Wi (peHOTUIMYECKasl, U3SMEHYMBOCTb,
BApHUAHTA, BAPUALMOHHBIN P,
BApHALMOHHAS KpHUBas, HOpMa
peaKuny IpU3HaKa,

MoaupuKarmu.

XapakTepu3oBaTh CBOMCTBA
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JdemoHcTpanuu

Tabnuyvl u cxemoi:
«MoaudukaloHHass U3MEHYUBOCTBY.
OO0opynoBaHue: )XKUBbIE U repOapHbIe
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;
pucyHku (potorpadum) >KMBOTHBIX

C IpUMepPaMH MOIU(PUKALUOHHOM
U3MEHYHMBOCTH.

JlaGopaTopHasi paGorta
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITUOHHON U3MEHUYNBOCTH.
[TocTpoeHue BaprallMOHHOTO psiaa

Y BAPUALIMOHHOU KPHUBOM»

MOJAU(PUKALUOHHON U3MEHYUBOCTH.
Iloka3sIBaTh posIb YCIOBUM BHEIIHEN
Cpellbl B pa3BUTUU MOAN(DUKALIMOHHON
VU3MEHUYHUBOCTU Y OPTaHU3MOB.
CtpouTh BapualMOHHBIE PSAbI

U TpadUK KpUBOM HOPMBI peaKIMU
IIPU3HAKOB Y Pa3JIMYHBIX OPraHU3MOB

13.3

I'enoTnnnueckas
U3MEHYUBOCTD.
KomOunaTuBHas
U3MEHYUBOCTH

I'enoTunuueckass H3MEHYHUBOCTb.
CBolicTBa TCHOTHITMYECKOM
W3MEHYUBOCTH. BUJIbI TEHOTUIIMYECKOM
M3MEHYMBOCTH: KOMOMHATHBHAS,
MyTallMOHHAS.

KomOnHaTHBHAst N3MEHYHBOCTD.
Melio3 1 MoJIOBOM MPOLECC — OCHOBA
KOMOWHATUBHOM U3MEHYHBOCTH.
Posb KOMOMHATHBHOM H3MEHYNBOCTH
B CO3JaHUU IT'€HETUUECKOTO
pazHooOpa3us B IIpeeiax OgHOTO
BHJIA.

JdemoHcTpauuu

Tabnuyvt u cxemot: «KoMOMHATHBHAS

PackpsiBaTh cofepkaHue TEpMUHOB

Y TIOHSITUI: KOMOMHATUBHAS
M3MEHYMBOCTh, MyTallHOHHAS
W3MEHUYMBOCTh, KOMOMHAIINH, MYTaIIUH.
XapaKkTepu3oBaTh CBOMCTBA

F€HOTUITMYECKOU N3MEHYHNBOCTH.
OnuceIBaTh MEM03 U MOJIOBOM MPOIIECC
KaK OCHOBY MPOSIBJICHUS Y OPTaHU3MOB
KOMOMHATHBHON N3MEHYHUBOCTH.
[Toka3pIBaTh HA KOHKPETHBIX MPUMEPAX
pOJIb KOMOMHATUBHOM M3MEHYHNBOCTH

B CO3JIJaHUM TE€HETUYECKOTO
pa3zHoo0Opa3usi OPraHU3MOB B IIpeaeIax
OJIHOTO BHUJIA.

86




U3MEHUYUBOCTBY, «Meno3y,
«OmIog0TBOpEHNE»

CpaBHUBATh TEHOTUIIMYECKYIO
U3MEHUYUBOCTh C MOJU(UKALIMOHHON

13.4

Myrannonsas
U3MEHYUBOCTb.
3aKOHOMEPHOCTHU
MYTaI[MOHHOTO
npoiiecca.
ONUreHeTruKa

MyTanunoHHast U3BMEHUYUBOCTh. BHUIbI
MyTalllii: TEHHbIE, XPOMOCOMHBIE,
reHomHble. CLIOHTaHHBIE U
WHJIyUUPOBaHHbIC MyTalluU. S aepHbie
Y IUTOIUIA3MATUYECKUE MYTAIUU.
ComaTtrueckyre 1 MoJIOBbIE MyTallUH.
[IprunHBI BOBHUKHOBEHUSI MyTallUH.
MyTareHnsl U UX BIUSIHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO MpoIiecca. 3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJIEJACTBEHHON M3MEHUYMBOCTH
(H.W. BaBuiioB). BHesinepHas
M3MEHUYUBOCTH M HACJIEICTBEHHOCTb.
JdeMoHcTpauuu

Iopmpemuwi: T'. [Ie ®pu3s,

B. Horanncen, H. 1. BaBuios.
Tabnuysl u cxemsi. «I'eHETUUECKHE
3a00JIEBaHUS YEIOBEKa», « BUIbI
MYTaL».

O0opynoBaHue: )KUBBIC U TepOapHbBIC
AK3EMILUISIPbl KOMHATHBIX PACTCHUM;
pucysku (potorpadum) )KUBOTHBIX
C pa3IUYHBIMHU BUJIAMHU
M3MEHYUBOCTH.

PackpsiBaTh conepkaHue TEPMUHOB
Y MIOHATHI: MyTallUl, XPOMOCOMHBIE
nepecTpoiiku (abepparun),
MOJINIUIOU NS, AHEYTUIOUUS, MyTaHT,
MyTareHsl.

[IpuBOAUTE NIpUMEPBI MYy TALIUM,
BCTPEYAIOIINXCS Y PA3HBIX OPraHU3MOB.
Knaccudunmuponats MyTanum

10 Pa3HbIM OCHOBAHUSIM.

Pa3nuyaTh Ha n300paxeHus X (cxemax,
Ta0JIMIIaX) TeHHbIE MYyTAallHUH,
XPOMOCOMHBIE IEPECTPOUKHU Pa3HBIX
BUJIOB: JIEJICLUN, TYyTUITMKALINH,
TPaHCJIOKAllU1, THBEPCUU; TEHOMHBIE
MyTaluu.

CpaBHUBATh MEXIY COO0M MyTaIUH
pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYyTallMOHHON U3MEHYNUBOCTH.
HaspiBaTe npuymHbBI MyTanuii,
BBISIBJIATh MICTOYHHUKHU (DAKTOPOB-
MYTareHOB B OKPYXaroUIEH cpelie
(KOCBEHHO).

[TpuBoUTH (POPMYIUPOBKY 3aKOHA
TOMOJIOTHYECKUX PSIOB
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IIpakTHyeckas padora
«MyTtanuu y 1po30(uiibl (Ha TOTOBBIX

1 HACJIEJICTBEHHOU N3MEHYNBOCTH
H. N. BaBuwioBa 1 000CHOBBIBATH €I'0

MUKpOIpenaparax)» 3HAYEHHE JJIS MPAKTUKU CEIIHCKOTO
X03s511CTBa
Htoro 4acosB 1o teMe 6
14 | Tema «I'eHeTHKA Y€JI0BEKA»

14.1 | I'eneTnka JyenoBeKa. 3 Kapuortumn uenoBeka. Mexaynapoanass | PackpsiBaTh copiepikaHue TEPMUHOB
MeTtonasl mporpaMmMa MCCJIeIOBaHUsI TeHOMa Y TIOHSITUI: CEKBEHUPOBAHUE, KapTa
MEIUIIMHCKON 4eJIoBeKa. MeTo 1bl U3yUYEeHUSI TEHETHKH | XPOMOCOMBI, TPOOaH/1, HACJICICTBEHHBIE
F€HETUKHU YyeJIOBEKA: TeHEaJJOTHYECKHH, 0oJie3Hn (MOHOTCHHBIC, TTOJIUTCHHEIE,

OJIM3HEIOBBIN, IUTOTCHETUYECKHH,
MOMYJIALMOHHO-CTATUCTUYECKHM,
MOJICKYJISIPHO-TEHETUYECKU H.
CoBpeMeHHOE ONpe/IeTICHUE TEHOTHUTIA:
MTOJITHOTEHOMHOE CEKBEHUPOBAHHUE,
TCHOTUITUPOBAHUE, B TOM YHUCJIE

¢ noMoiieto [1IP-ananu3a.
HacnencrBennsie 3a00j1eBaHUs
yeJioBeKa. [ 'eHHbIe 1 XpOMOCOMHBIE
Oose3HH yelioBeka. boiesnu

C HAcJIeACTBEHHOMN
MPEPaACIIONOKEHHOCTHI0. 3HAUCHUE
MEIUIMHCKON IT'€HETHUKH

B MIPEIOTBPAILCHUM U JICYEHUU
FeHETUYECKHX 3a00JIEBAaHNI YETIOBEKA.
MeauKo-reHeTHYeCKOe
KOHCYJIbTUpOBaHUE. CTBOJIOBBIE

TC€HHBIC, XPOMOCOMHBIC ), MEJIHKO-
Ir€HETUYECKOE KOHCYJIbTUPOBAaHUE,
JOPOJ0Bast AMAarHOCTHKA, aMHUOLIEHTES.
[lepeuncnsiTb 0COOEHHOCTH U3yUEHUS
TE€HETUKH YeJIOBEKA U METObI
MEIUIIMHCKON T€HETUKHU.
XapaKkTepu30BaTh METOJIbI U3YUECHUS
I€HETUKH YeJIOBEKa (T€HEAIOrMYECKHUI,
OJM3HELOBBIN, IINTONCHETUYCCKHI,
MOJIEKYJIIPHO-TEHETUYECKU,
NONYJIALIMOHHO-CTATUCTUYECKUIN ).
OnuceIBaTh LIENH, 33/1a4U

U JOCTH>KEHUSI MEKTyHAPOIHOM
nporpaMmbl «I'€HOM 4e0BEKay.
Paznuuars Ha U1300pakeHUsX (cxemax,
Ta0IMIaX) KapThl XPOMOCOM
(renetuueckue, (U3NUYECKUE,
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kjeTku. [loHsiTHE «reHeTnYecKoro
rpy3a». DTUYECKHE aACTIEKTBI
UCCJIeIOBaHUl B 00J1acTH
peAaKTUPOBAHMS FTEHOMA U CTBOJIOBBIX
KJICTOK.

I'enetnueckue GakTOPbI MOBBIIEHHOM
YYBCTBUTEJIBHOCTU YeJIOBEKA

K QU3MUECKOMY U XUMHUYECKOMY
3arpA3HEHUIO OKPYKAOLIEN CPELbI.
['enetnueckast mpeapacrnonoKeHHOCTh
YeJIoBeKa K MaTOJIOTHUSIM.
JdemoHcTpanuu

Tabauyvt u cxemwl: «KapuoTur
4eJIoBeKa», «MeToabl U3ydeHust
T€HETUKH YeJIOBEKay, « 'eHeTnueckue
3a00s1€BaHUS YEIIOBEKAY.
IIpakTuyeckas pabora
«CocCTaBlIEHHE U aHAIU3 POAOCIOBHOIN

CHKBEHCOBBIC).

OnuceIBaTh METOBI COBPEMEHHOTO
OTIpeICIICHHSI TCHOTHUIIA OpTaHU3Ma!
TIOJITHOTEHOMHOE CEKBECHHUPOBAHHUE,
TCHOTUITUPOBAHKUE, B TOM YHUCIIC

¢ nomoiero I11[P-ananu3a.
XapakTepu30BaTh HACICACTBCHHBIC
3a00JIeBaHUs YeI0BEKa U 3a00JIEBaHHS
C HaCJICACTBEHHOM
IPEIPACTIOIOKEHHOCTHIO.
CpaBHUBATh F'€HHBIE, XPOMOCOMHBIE
00J1e3HM YeJIOBEKa U 00JIE3HU

C HaCJIeCTBEHHOU
MIPEAPACIIONIOKEHHOCTBIO.
VYcraHaBIMBaTh B3aUMOCBSI3b MEXKIY
HAacJeICTBEHHBIMH 3a00JIEBAaHUSIMU

YyeJI0BEKA U UX TEHETUUYECKOU OCHOBOM.

OO0O0CHOBBIBAaTh 3HAYEHHE MEIUKO-
TEHETUYECKOr0 KOHCYJIbTUPOBAHUS
B MIPEJOTBPAIIECHUU U JICUEHUU
HAcCJIEeICTBEHHBIX 3a00JIEBaHUIT
YeJ0oBeKa

Htoro yacos 1o teme 3
15 | Tema «CeJjieK1usi OpraHu3MoB)
15.1 | OcHOBHBIE TOHSATHS 1 JlomecTuKamus U CEIeKIHusL. PackpsiBaTh cogepaHmue OCHOBHBIX

CCJICKIINHN

3apOXKICHUE CEIICKIINU
A JOMECTUKAIIUHU. Y YCHHE

MOHSTUM ; CEICKIUS, JOMECTUKALIHSI,
MIPUMUTHBHAS CEJIEKIHUS,
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H.M. Basumnosa o LlenTpax
IPOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUM. PoJib cenexkuuu
B CO3/IaHUM COPTOB PACTEHUN U MIOPO]
#*UBOTHBIX. COpT, MOpOAA, IITAMM.
3aKOH rOMOJIOTUYECKUX PSIIOB

B HACJIEICTBEHHON N3MEHYMBOCTH
H.M. BaBunoBa, ero 3HaueHUE

JUTS CEJIEKITMOHHOM PaOOTHI.
JdemoHcTpanuu

Ilopmpemuwi: H. 1. BaBunos,

N. B. Muuypumn, I'. /I. Kapneuenko,
I1. I1. JIykesnenko, b. JI. Actaypos.
Tabauyvt u cxemol: «L{eHTpHI
MIPOUCXOXKIEHUSI U MHOTO00pasus
KYJbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJICICTBEHHOW U3MEHYUBOCTI.
JlaGopaTopHasi paGorta
«3yyenue copToB KyJIbTYPHBIX
pacTeHui U NOpoJ JOMAIITHUX
YKABOTHBIX»

KOMOMHATUBHAs CEJIEKIHS, COPT,
opo/ia, MITaMM.

[lepeyucnsiTb OCHOBHBIE ATAIIbI
Pa3BUTHS CEJICKIIMH KaK Mpolecca

U HayKH.

XapakTepu3oBaTh CO/ICP>KaHNE
yuenus H. U. Basuiiosa

o LleHTpax mpoucxoxacHus

¥ MHOT00Opa3usi KyJIbTYPHBIX
pacTeHu.

[Toka3eiBaTh L{eHTpBI MPOUCXOKACHUS
1 MHOT'000pa3ust KyJIbTYPHBIX
pacteHuid u LleHTphI TOMECTUKAIIUU
JIOMAIITHUX >KUBOTHBIX HA KapTe

MHpPA, CBSA3BIBATh X MECTOMOJIOKEHNE
C 0YaraMu BO3HMKHOBEHUS APEBHEUIITNX
[IUBUJIN3AIIHAN.

CpaBHUBATH COPT, TOPOY, IITAMM

C BUJIaMU-POAUYAMH.

OOO0CHOBBIBAaTh 3HAYECHUE 3aKOHA
TOMOJIOTHUYECKHUX PSJIOB

B HACJICJICTBEHHON M3MEHYHUBOCTH

H. M. BaBuioBa JJ1si CENEKIIMOHHOM
padoTHhI.

OnuchIBaTh MEPCIEKTUBBI
JIOMECTHUKAIIMH U CO3JIaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTCHUM, TTOPOJT
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JIOMAIIHUX )KUBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB

15.2

MeTtonasl
CEJICKIIMOHHOMN
pabotel. CoxpaHeHue,
U3YUYCHHE

1 MCMOJIb30BaHUE
FeHETUYECKUX

pecypcoB

Mertonbl CeneKIMOHHON PabOTHI.
HckyccTBeHHBIN 0TOOP: MACCOBBIM

Y UHJUBUYaJbHBINA. DTarbl
KOMOUWHAIIMOHHOU CEJIEKIIMH.
WcnprTanue mpou3BouTenei

10 MOTOMCTBY. OTOOp MO TEHOTUTTY

C TIOMOIIIBIO OIIEHKH (heHOTHUTIA
MOTOMCTBA U OTOOP T10 TEHOTHITY

¢ nomouipto ananusa JHK.
HckyccTBEeHHBINM MyTareHes Kak MeToJ]
CEJICKIIMOHHOU paboThI.
PammnannoHHbpIN 1 XUMWYECKUN
MyTareHe3 Kak UICTOYHUK MyTallHuii

y KyJIbTYPHBIX (JOPM OPTaHU3MOB.
Hcnonp3oBaHrEe TEHOMHOTO
pPEOAaKTUPOBAHUS U METOJOB
pekomObuHauTHBIX JIHK 11 momyuenus
MCXOJIHOT'0 MaTepuaa JJis CeJICKIHUU.
[lonyuyeHue MoIUIMIONAOB.
BuyTtpuBugoBas rubpuan3anus.
bin3kopoaCcTBEHHOE CKPEIIMBAHHUE,
i nHOpuaAnHT. HepoactBennoe
CKpelllMBaHUE, WU ayTOPUIUHT.
['eTepo3uc U €ro MpUYMHBI.
Hcnonw3oBanue rereposuca

PackpbIBaTh coJiepKaHUE TEPMUHOB

Y TIOHSITUI: HICKYCCTBEHHBIN 0TOOD,
IIPOU3BOJUTEIH, DKCTEPHED,
OJIM3KOPOACTBEHHOE CKpEIlIUBaHUE,
WJIUM UHOPUIVHT, HEPOJCTBEHHOE
CKpeIIMBaHUE, U AyTOPUIUHT, YUCTAs
JIMHUS, TeTepo3uc (rubpuaHas cua),
T€HOMHOE peIaKTUPOBAaHUE,
HCKYCCTBEHHBIN MyTareHes, (pakTopbl-
MyTareHbl, MOJUIUIOW/IbI, OTAAJICHHAS
ruOpuan3alys, CeKBEHUPOBAHHE.
XapaKkTepu30BaTh OCHOBHBIE METObI
CEJIEKLIMM PACTEHUI U )KUBOTHBIX:
HCKYCCTBEHHBIN OTOOP

¥ THOPUTN3ALIHIO.

CpaBHUBaTh MAaCCOBBIN HCKYCCTBEHHBIN
0TOOp ¢ MHIUBHUIYaTbHBIM, TIOKA3bIBATh
VX 3HAUYECHUE NI CEJEKIUU
KYJbTYPHBIX PACTEHUN U TOMAIIHUX
YKUBOTHBIX.

[IpuBOAUTH KOHKPETHBIE TPUMEPHI
OTJIaJICHHOM THOpUIU3allMU B CEJIEKIIUH.
OnuceiBath onbIT I'. . Kapnieuenko

0 TIPEOI0JICHUIO OCCIIIIOAUS
ME>KBHJIOBBIX THOPHUIOB.
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B cenekunu. OtaaneHHas
rubpuauzanus. [Ipeononenue
OeCIUI0IUs MEKBUJIOBBIX THOPUJIOB.
JlocTrKeHus CeIeKIIMU PaCTEHU! U
YKUBOTHBIX.

CoxpaHeHue U U3YUEHUE TEHETUUECKUX
PECYpPCOB KyJIbTYPHBIX PACTEHUM U UX
JTUKUX POAUYEH IS CO3aHUsI HOBBIX
COpPTOB ¥ THOPHUIOB
CENIbCKOXO03IMCTBEHHBIX KYJIBTYP.
JdemoHcTpanuu

Ilopmpemuwi: H. 1. BaBunos,

H. B. Muuypumn, I'. 1. Kaprieuenko,
H. bopnoyr, 1. K. benses.

Tabauywl u cxemvi: «KMeTONIBI
cenekmuny, «OTnajeHHas
rudpuauzanus», «MyrtareHes».
JlaGoparopHasi padora

«3yyeHne METOJI0B CEJICKIIUU
pacTeHun»

IIpakTHyeckas padora

«IIpuBHBKa pacTeHU».

Ikckypceusi «KOCHOBHBIE METOIbI

U JIOCTUKEHUS CENIEKIINU PACTEHU

Y ’KUBOTHBIX (Ha CEJIEKIMOHHYIO
CTaHIHIO, TUIEMEHHYIO (epmy,
COPTOUCIIBITATENbHBIN YYaCTOK,

Pa3nnuaTh Ha 1300paxeHusx (cxemax,
Ta0JIMIIaX) Y OTAEIbHBIX
MpEICTaBUTENIE KOHKPETHOTO COPTa
Y TIOPOJIbI XO3IMCTBEHHO LICHHbIE
NPU3HAKHU, HEOOXOANMbBIE YEIOBEKY.
XapakTepu30BaTh POJIb CENEKIUU

B 00ecrieueHnH NPOJOBOJILCTBEHHON
0€30MacHOCTH YeJIOBEUYECTRA.
[TprBOIUTH KOHKPETHBIE TPUMEPDI
JOCTHXKEHUH CENEKIIMU KYJIbTYPHBIX
pacTeHul U TOMaITHUX KUBOTHBIX

B Poccun
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B TEIUIMYHOE XO35MCTBO,
B 1a0OpaTOPHIO arpOyHUBEPCUTETA
WIM HAYYHOTO LIEHTPa)»

Hroro yacos no teme 4
16 | Tema «BHOTeXHOJIOTHA M CHHTETHYECKAS OMOJIOTUsD)
16.1 | buorexHonOrUs Kak 1 OOBEKTHI, UCTIOJIB3YEMbIC PackpbIBaTh coJiepKaHUE TEPMUHOB

HayKa U OTpaciib
IPOM3BO/ICTBA

B OMOTEXHOJIOTUH, — KJIETOYHBIC

U TKAaHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTEPUCTHKA.
TpanumoHHass OUOTEXHOJIOTHS
xJieboneueHue, nosydeHue
KHCJIOMOJIOYHBIX MTPOAYKTOB,
BUHOJIeTe. MUKPOOHOIOTHYECKUH
cunTe3. OOBEKTHI
MUKPOOHOIOTHUECKUX TEXHOJIOTHM.
[TpousBojicTBO O€NKa, AMHHOKHCIIOT
Y BUTAMHUHOB.

JdeMoHcTpauuu

Tabauywl u cxemsi: «Vcnonab3oBaHHE
MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJICTBEY.

JlabopaTtopHnasi padora

«3yuenue o0bEKTOB
OMOTEXHOJIOTHI.

IIpakTuyeckas padora
«ITonydyeHne MOJIOUYHOKHUCITBIX
MPOAYKTOBY.

Y MIOHATUI: OMOTEXHOJIOT U,
TPaJUIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJOTHYECKUI CHHTES,
MHUKPOOHOJIOTHYECKAsT TEXHOJIOTHSI.
[TepeyuncnaTh HapaBIACHUS
OMOTEXHOJIOTHH; 1[€]IA U 3a0a4H,
CTOSIINE TIepe OMOTEXHOJIOTHECH.
XapakTepu3oBaTh OOBEKTHI,
UCIIOJIb3yeMbIE B OMOTEXHOJIOTHH, —
KJICTOYHBIC M TKAHEBBIC KYJIbTYPBI,
MHUKPOOPTaHU3MBI.

OnuceIBaTb OCHOBHBIE METOIBI
TPaJUIIMOHHON OMOTEXHOJIOTHH

U JTOCTIIKEHUS MUKPOOHOJIOTMIECKOM
TEXHOJIOTHH.

OOOCHOBBIBATH 3HAUEHUE
OHMOTECXHOJIOT MU

JUIS CEJIBCKOXO3AMCTBEHHOTO
IIPOM3BO/ICTBA
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Ikckypeus «buorexHonorus —
Ba)KHEHIIasi TPOU3BOAUTENbHAS CUIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTMYECKOE
IIPOU3BOJICTBO)»

16.2

OcHOBHBIC
HaIpaBJICHUS
CHUHTETHUYCCKOM
OMOJIOrnH

Co3nanue TEXHOJIOTUH

Y UHCTPYMEHTOB IIeJICHAIIPaBIEHHOTO
WU3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C TEJIBIO MTOJTyYCHUS
OpraHU3MOB U UX KOMIIOHCHTOB,
coAepkKalIuX HE BCTpEYAIOIINECs

B IIPUPOJie OMOCUHTETUYECKHE MY TH.
Knerounas unxenepus. Metoibl
KYJbTYpPBI KJIETOK U TKaHEW pacTeHUM 1
*KUBOTHBIX. Kprobanku. ComaTudeckas
TUOPHUIN3ALNS ¥ COMATUUCCKHM
amOpuorenes. Mcnonas3oBanue
rarIouJI0B B CEJIEKIMU PACTCHUH.
HckyccTBEHHOE OTII0I0TBOPEHUE.
PexoHcTpyKIIKS SAULIEKIIETOK U
KJIOHUPOBaHUE )KUBOTHBIX. MeTo
TPaHCIUIAHTALIMH SIJIEp KIETOK.
JdemoHcTpanuu

Tabnuywl u cxemwl: «Knerounas
UHXXCHEPUS»

PackpbIBaTh cojiepkaHre TEPMUHOB

Y TIOHSITHI: KJICTOYHAs! WHKCHEPHSI,
KJIETOYHAS TEXHOJIOTHSI, METO/T
KYJIbTYPBI KJIICTOK U TKaHEH,
TOTHIIOTEHTHOCTb, TUTFOPUITOTCHTHOCTb,
CTBOJIOBBIC KJICTKH, MUKPOKJIOHAJIBHOE
Pa3MHOXEHHUE PACTCHHI, COMaTHYECKas
rHOPUIN3aIINS, TAIUIONIbI, THOPHUIOMBI,
MOHOKJIOHAJILHBIE U ITOJIUKIOHAIBLHEIE
aHTHUTEJIa, METO ] TPAHCIUIAHTALINH SIJIEP,
KJIOHUPOBaHUE.

XapakTepu30BaTh OCHOBHBIC
HAIPABJICHHUS CHHTECTHYCCKOM
OMOJIOTHH.

OnuchIBaTh HA KOHKPETHBIX TPUMEpax
METObI KJICTOUHON WHKCHEPHH.
[IpuBOIUTH MPHUMEPHI UCTIOIB30BAHUS
MOHOKJIOHAJILHBIX U IMOJIMKIOHAIBHBIX
AHTUTEN B MEIULIMHE.

O1eHuBaTh 3HAUYEHUE CUHTETHYECKOMN
OMOJIOTHH TSI CEIBLCKOr0 XO35MCTBA

1 MEIULIMHBI
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16.3

XpoMocoMHast
Y T€HHas1 MH)KEHEpUs

XpOMOCOMHAasl U T€HHAs1 UHXKEHEPUS.
HckycCTBEHHBIN CUHTE3 TEHA U
KOHCTPYUPOBaHUE PEKOMOMHAHTHBIX
JHK. TocTrkeHus: U mepCreKTUBbI
XPOMOCOMHOW Y TEHHOW UHKEHEPHUU.
DKOJIOTUYECKUE U ATHUYECKHUE
poOJIeMbl TEHHON UHKEHEPUH.
JdemoHcTpanuu

Tabauywl u cxemoi: «I'eHHAs
WHXXECHEPUSI»

PackpsiBaTh copiepkaHue TEPMUHOB
Y TIOHSITHIA: TeHHAs HH)KEHEPUS,
PECTPUKIIMOHHBIC SHIOHYKJICa3bI
(pecTpuKTa3bl), JIUMKAE KOHIIBI,
MJ1a3MUIbI, PECTPUKIIHS,
JUTUpPOBaHUE, TpaHChopMalus,
CKPUHUHT, TPAaHCTCHHBIC
(reHeTUYeCKH MOIU(PUITUPOBAHHBIC)
OpraHU3MBI.

OnuchIBaTh METOIBI
PENPOTYKTUBHOTO U TEPANIEBTHYECKOTO
KJIOHUPOBAHUS, KJICTOYHBIE T
€XHOJIOTHUHU U CIIOCOOBI FT€HETHYECKOM
WHKEHEPHUU.

XapakTepu30BaTh TOCTHKEHUS TeHHOU
WHKEHEPUU.

O1ieHUBaTh DKOJIOTUUYECKUE

U ATUYCCKUE MPOOIEMBI
KJIOHUPOBAHUA U CO3/IaHUS
TPAHCTEHHBIX OPTaHU3MOB,
MEPCTIEKTUBHI Pa3BUTHUS
XPOMOCOMHOW Y TEHHOM

WHKEHEepUU

16.4

MeaunuHckue
OMOTEXHOIOT NN

Meaunuackrue OMOTEXHOJIOTHH.

PackpeiBaTh conepxanue

TEPMHUHOB U MOHSITUN: MEAULIUHCKAS
OMOTEXHOJIOTHUSA, META0OJTOMHBII
aHaJln3, TCHOLICHTPUYECKUI aHaJIn3,
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MEPCOHAIIN3UPOBAHHASI MEIUIIHA,
pereHepaTruBHasl MEJIUIMHA.
XapaKTepru3oBaTb METO/IbI

MeTa00JIOMHOTO U ICHOOCHTPHUYCCKOTO

aHaJIn3a, UCIIOJIb30BaHHUC CTBOJIOBBIX

kiieTok; I II[P-nuarsoctuky; TapreTHyto

TCpAInIo paka

HToro gyacos 1mo teme 4
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11KJIACC

teopus Y. JlapsuHa

[Ipennochiiku BOSHUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4yHas
nestenibHOCTh Y. JlapBuHa.
JdemoHcTpanuu

Ilopmpemur: Apuctotens, K. JIunue,
K. b. JlTamapxk, 3. XK. Cent-Unep,

K. KroBbe, Y. /lapBuH.

Tabauywl u cxemot: «CuctemMa >KHUBOU
npuposl (1o K. JIunuerwo)y,
«JlecTHHIIA )KUBBIX CYILIECTB

(o Jlamapky)», «MexaHu3m
dbopMupoBaHUS MPUCTIOCOOTICHUN

Y PACTEHUM U KUBOTHBIX

(mo Jlamapky)», «KapTta-cxema
MapuipyTa nmyreuectsus Y. /lapsunay,
«Haxonku Y. [{apBuna»

HaumenoBanue
Ne KonunuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoOe cojepkanue
/o 4acoB o0yyaromuxcs
y4eOHOro npeamMeTa
1 Tema «3apoxkaeHue u pa3BUTHE IBOJIOIMOHHBIX NPeACTABIEHUI B OM0JI0TH»
1.1 | DBoJrOLIMOHHASA 1 OponormonHas Teopus Y. JlapsuHa. PackpriBaTh copiepkaHue TEpPMUHOB

U TIOHSITUI: KpeallmOHu3M, BU]I,
CUCTEMAaTHUKa, OMHApHAasi HOMEHKJIATypa,
HMCKYCCTBEHHAs CUCTEMA
KJ1accu(puKaIuu OpraHu3MOB,
HUCTOPUYECKUN METOJI, TAPBUHU3M.
XapaKkTepu30BaTh B3IJISA/bI
ApuctoTens, OMneaokia, Jlykpemus
Kapa, /I. Pes na pa3zButue xuBou
PUPOJIBI.

OuenuBath Bkiax K. JIuanes

B Pa3BUTHE OHOJIOTHHU.

CpaBHUBATH B3IJISIIbI HA BUJ

u ’Boronuio K. JIunnes, K. b.
Jlamapka u Y. [lapBuHa.

Kputnuecku oneHnBaTh
KpEalMOHUCTCKUE B3TJISAIbI HA KUBYIO
MIPUPOLY.

[lepeuncnsTh KyJIbTypHO-UCTOPUUECKHE
U €CTECTBEHHO-HAaY4YHbIE MPEANOCHIIKH
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MOSIBJICHUS DBOJIOLIMOHHON TEOPUHU

Y. lapsuHa.

OnuceIBaTh POJIb HCTOPUUECKOTO
MeToa.

M3marath CyliHOCTH 3BOJOLUOHHON
teopun Y. Jlapsusa.

Ha3zbiBaTh ocHOBHBIE (pakThl Ouorpaduu
Y. JlapBuHa ¥ dTaIlbl CO34aHUS UM
ABOJIFOIIMOHHOMN TEOpHUU

1.2

JIBmKyIue Cusbl
YBOJIOIIMH BUJIOB
o Y. JlapBuny

JIBI>KyIITME CUITBI BOJIOIIUN BHUJIOB
no Y. JlapBuny (BbIcOKas
MHTEHCUBHOCTH PA3MHOKEHUS
OpraHU3MOB, HAcClleJICTBEHHAs
U3MEHYMBOCTH, OOpb0a

3a CyIIECTBOBAaHUE, €CTECTBEHHBIN
U UCKYCCTBEHHBIN OTOOD).
JdeMoHcTpauuu

llopmpem: Y. JlapBuH.

Tabnuysl u cxemol: «@opMbl OOPHOBI
3a cyiecTBoBaHuey, «llopoasbl
rony0ei», «MHoroobpasue
KyJIbTYPHBIX (DOPM KaIyCThI»,
«ITopobl TOMANTHUX JKUBOTHBIX),
«Cxema o0pa3oBaHUsl HOBBIX BUJOB
(mo Y. JapBuny)», «Cxema
COOTHOUIEHUS IBUXXYIIUX CUJT
HBOJTIOLIAM)

PackpbIBaTh cojiepykaHre TCPMUHOB

Y TIOHSITHIA: HACJICJICTBEHHOCTD,
U3MEHYHBOCTh, UCKYCCTBEHHBIN OTOOD,
O6opb0a 3a CcylecTBOBaHUE,
€CTECTBEHHBIN 0TOOD.

W3narath CymHOCTh YUCHHUSI

Y. lapBruHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepru30BaTh JBIKYIINAE CHITBI
IBOJIIOLIMHU BUJIOB 10 JlapBuHY.
[TpuMeHsTh 3HAHUS O ABMKYIINX CHIIaX
HBOJIIOIMH BUIOB 10 JlapBUHY

TUTsl O0OBSICHEHUSI MHOTO00pasusi BUIOB,
MOPOJI TOMAIITHUX JKUBOTHBIX M COPTOB
KyJIbTYPHBIX PACTCHHM
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1.3 | ®opmupoBanue 1 OdopmileHre CUHTETHYECKOW TEOPUU PackpsIBaTh conep:kaHue TEpMUHOB
CUHTETHUYECKOHN spomonuu (CTI). HelitpanbHas Y MIOHATUM: TapBUHU3M, MyTalllH,
TEOPHUH IBOJIOLUU Teopus 3Boounn. CoBpeMeHHast MYTaIMOHHBIN TIPOLIECC.

SBOJIFOLIMOHHAS] OMOJIOTHUSI. OOBSCHATh TPUUMHBI KpU3HUCA
3HaueHue PBOJIOLMOHHON Teopuu JApBUHU3MA.
B (h)OpPMHUPOBAHUU €CTECTBEHHO- OO60CHOBBIBATH 3aKOHOMEPHOCTh
HAy4YHOU KapTUHBI MUPA. TpaHcpopMaluy JapBUHU3MA
JleMoHCTpaun B CHHTETUYECKYIO TEOPHUIO IBOJIIOLINU
Iopmpemeor: C. C. YeTBEPHKOB, (CTDO).
N. 1. lImaneraysen, . Xonnenn, Nznarate ocHOBHBIE Nos10keHUs1 CTO.
J1. K. bensies. OuenuBatsh Bkian I'. Jle @pusa,
Tabauywl u cxemvt: «OCHOBHBIC C. C. YerBepukonra,
TIOJIOKEHUSI CHHTETHYECKOU TCOPUH W. W. llImaneraysena, [1. K. bensesa
SBOJTIOIIAN B (hopmupoBanue CTD.
OuenuBathb 3HaueHue CTO
B (hOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUpa
Htoro 4acos 1o teme 4
2 | Tema «MUKpPOIBOJIIOIHUS U €€ Pe3yJIbTATbD)

2.1 | Drambl 3 [Homynsiiust Kak 3J€MEHTapHast PackpsiBaTh conepkaHue TEpMUHOB
HBOJIFOLIMOHHOTO eanHMIA 3Boonnn. CoBpeMEHHBbIE Y TIOHSITUI: MUKPOABOJIIOLIHS,
nporecca: METO/IbI OLIEHKH T€HETUYECKOIO MaKpO3BOJIOLMS, MYTALINU, OIS,
MUKPO3BOJIIOLIHSA pa3zHo00pa3ust U CTPYKTYPhI KOMOWHAITUU TE€HOB, TeHO(OH]T,

Y MaKpO3BOJIIOIUSI. nonynauuid. UsMenenune renoonaa AIIEMEHTAPHOE HIBOJIFOIMOHHOE SIBIICHUE.
[onynsius — NOMYJIALIMYU KaK 3JIEMEHTapHOE XapakTepu30BaTh MUKPOIBOJIOIUIO KaK
AJeMeHTapHast IBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH ATan MOSIBJICHUSI TPUCTIOCOOICHUIM
€IMHULIA BOJIIOIUU reHeTudeckoro pasHoBecus J1. Xapau, | 1 BUI00Opa3oBaHMUS.
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B. BaiinGepra.

JdemoHcTpanuu

Tabnuyel u cxemol: «MyTallMOHHAS
WU3MEHYUBOCTBY, «llomynsaunonnas
CTPYKTypa Buaa», «CxeMa nposiBIeHUs
3aKkoHa Xapau—BaitnOepray.
JlaGopaTopHasi paGora

«BblIsiBIEHNE U3MEHUYNBOCTH Y 0cOOei
OJIHOTO BUJA»

XapakTepu30BaTh MOIMYJSIUIO KaK
AIEMEHTAPHYIO €UHHUILY IBOTIOIUU.
IlepeunciiaTh NPU3HAKU UICATBHON
MONYJISAIUU U OOBSICHATH YCIOBUS
BBITOJIHEHUS 3aKOHA XapIu—
Baitn6epra.

[IpuMeHATh UMEIOIIMECS 3HAHUS

JU1s1 OOBSICHEHUS PUYMH U3MEHUYUBOCTHU
y oco0el 0HOTO BU/Ia

2.2

DneMeHTapHbIE
(akTOpHI FIBOTIOIUN

DnemeHTapHbIe (PaKTOPbI (ABMKYIIHE
CHUJIBI) 3BOTIOLIMU. MyTallMOHHBIN
npouecc. KomOunaTuBHas
U3MEHYUBOCTH. Jlpeiid reHoB —
Cly4yaliHbl€ HEHANPABJIECHHBIE
VU3MEHEHUS YacTOT aJUIeIIeH

B onysanusx. 9 (exT ocHoBaTeNS.
Murpanyu. U30s10us nOmyJsiuin:
reorpadudeckas (IpoCcTpaHCTBEHHAS ),
ounosnorudeckas (penpoayKTHBHAS).
JdemoHcTpauuu

Ilopmpemui: C. C. UeTBEpUKOB,

3. Maiip.

Tabnuywvl u cxemvl: «JIBUKYIIME CUIIbI
SBOJTIOIHHNY, «IKOJOTrHIECKast
V30JISIMS MOMYJISINUNA CEBAHCKOU
dbopenny, «I'eorpaduueckas 30U
JIMCTBEHHUIbI CUOUPCKOU

PackpriBaTh cofiepkaHue TEPMUHOB

Y TIOHSATUM: MYTallMOHHBINA MIPOIIECC,
KOMOWHATUBHAS U3MEHYUBOCTD,
NOMYJISIIMOHHBIE BOJHBI, Ipeiid TeHoB,
MUTpALUU, U30JIS1Us, Teorpaduieckas
(TIpocTpaHCTBEHHAs ) U30JIALIMSA,
ounosornueckas (pernpoayKTHBHAS)
u3ossnus, 3G ekt ocHoBaTes, dQ ekt
OYTBUTOYHOT'O TOPJIBIIIKA.
XapaKkTepu30BaTh 3JIEMEHTapHbIE
(bakTopbI (IBUKYIIINE CHITBI) YBOJIOITHH.
OuenuBath Bknaja C. C. UeTBepukosna,
3. Maiipa B pa3BUTHE PBOJIOIUOHHOTO
YUEHHUS.

OOBSACHATH TPUYMHBI HEHAIIPABICHHOTO
JIEVCTBUS JIIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (PAKTOPOB.

[IpuMeHITh UMEIOIINECs] 3HAHUS
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Y JIUCTBEHHUIIBI 1AYPCKOW»,
«ITonynsiuMOHHBIE BOJHBI YACIEHHOCTH
XUITHUKOB U )KEPTB»

O JBIKYIIUX CHJIAX IBOJIIOLIUU
JU1s1 00BSCHEHUSI IPUYUH pazHoo0pasus
reHo(oH1a NOMyJISIIUi OJTHOTO BUJA

2.3

EcTecTBeHHBIM
otOop —
HaNpPaBJISFOIIAN
(dbakTop IBOTIONHU

EctecTBeHHBIN 0TOOp —
HaIPaBJISIONIUHN (PaKTOP IBOTIOIIHH.
dopMBI €CTeCTBEHHOTO 0TOOpa:
JBUKYIINN, CTAOMIIN3UPYIOLTUH,
pa3phIBatOIIUi (IU3PYNTUBHBIN).
[TonoBoit oT60p. Bo3zHukHOBEHME

Y DBOJTIOIIUS COIIMAIBHOTO MTOBEICHUS
KUBOTHBIX.

JdeMoHcTpauuu

Tabnuywl u cxemot: «Cxema IeHCTBUS
€CTECTBEHHOT0 0TOOpay, «PopMbl
O0pBOBI 32 CYIIECTBOBAHHEY,
«MHIyCTpHUAIBHBIA MEJTAaHU3M,
«OKuBbI€ HCKOITaeMBbIE»

PackpbIBaTh conepkaHre TEPMUHOB

U TIOHSITUI: €CTECTBEHHBIN O0TOOD,
JBUKYIIANA OTOOP, CTAOUITU3UP YOI
0TOOP, pa3phIBaIOLINNA OTOOP, TOJIOBOM
oTO0p.

XapakTepu30BaTh €CTECTBEHHBIH 0TOOD
KaK JIBIKYIIYIO U HATIPABIISIOIIYIO CHITY
HBOJTIOLIUH, €TO (hOPMBI.

PasznuyaTth GopMBbI €CTECTBEHHOTO
0TOOpa B MOMYJISALUIX, IPUBOJAUTH
IPUMEPHI IEUCTBUS B TOMYJISIIUAX
dbopM ecTeCTBEHHOTO 0TOOpA.
OOBSICHATH IPEATOCHUIKU

JUTS ACUCTBUS IBUKYLICH

U cTabunu3upyroieit popm
€CTECTBEHHOTO 0TOOpa.

CpaBHuBaTh GOPMBI €CTECTBEHHOTO
oT0opa, JenaTh BEIBO/IBI HA OCHOBE
CpaBHEHUSI.

[TpuMeHSATH UMEIOTIIHECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

JIJ1s1 OOBSCHEHHUS TIPOIECCOB,
MIPOUCXOIAINX B TIOMYJISIITUSX BUOB
OpPTraHU3MOB
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2.4

[IprcnocoOaeHHOCTh
OpPTaHMU3MOB KaK
pe3yibTaT
MUKPOIBOIIOLINN

[IprcnocoOIeHHOCTh OPraHU3MOB KaK
pE3yNbTAT MUKPOIBOITIOLUH.
Bo3HukHOBEHME MPUCTIOCOOTIEHUIA

y Opranu3moB. ApoMop§o3sbl

U uaunoananrtauu. [Ipumepsr
IPUCTIOCOOJIEHUN Y OPTaHU3MOB:
Mopdosiorudeckue, Gu3noJIorudecKue,
OMOXMMUYECKHUE, TTOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCITIOCOOTIEHHOCTH
OpTraHU3MOB.

JdemoHcTpanuu

Tabnuysl u cxemol:
«ITokpoBUTETHCTBEHHAS OKpPACKa
KUBOTHBIX», «[Ipegynpexaatomnias
OKpacKa KUBOTHBIX,
«DU3HOTOTHYECKUE aIalITALIAN,
«IIpucrnocoOIeHHOCTh OPTraHU3MOB H
€€ OTHOCUTEIIBHOCTBY.
Oo0opynoBanue: repbapuu pacTeHHI;
KOJUIEKIIMY HACEKOMBIX; Uydesia IMITHIL U
3BEpEeU C IPUMEpPAMU PA3JIMYHBIX
PUCTIOCOOTICHUIA.

JlaGopaTopHasi pabora
«IIpucnocoOneHust OpraHu3MoB U UX
OTHOCHTENbHAS 11eJIeCO00Pa3HOCTh.
JlaGoparopHas padora

«3yuenue apoMopd0o30B u

PackpbIBaTh copepkaHue TepMUHA
IPUCTIOCOOJIEHHOCTh OPraHU3MOB
(amanrarnust), apomopdos,
UIMO0a AN TaIIHs.

[TpuBOIUTH KOHKPETHBIC IIPUMEPHI
IPUCTIOCOOJIEHUI OPraHU3MOB
(Mopdonoruueckue, GpU3NOIOTHIECKUE,
OMOXMMUYECKHUE, TTOBSICHUCCKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBCHUS
NIPUCIIOCOOJICHUH y OpTraHU3MOB.
[TpuBOIUTH MpUMEPHI apOMOP(030B

Y UIM0aIaNTalUui Y PACTEHUMN

U )KUBOTHBIX.

OOBsICHATH pOJIH apoMOp(030B

B OCBOEHUU OpPTaHU3MaMU HOBBIX CPEJl
oOuTaHusl.

OOBSICHATH POJTb UNOATANTAIINHA

B MIPUCTIOCOOJICHUH OPTaHNU3MOB

K KOHKPETHBIM YCIIOBUSM CPEJIbI.
Jloka3bIBaTh OTHOCUTEIIBHBIN XapaKkTep
MPHUCTIOCOOIEHHOCTH U TIPUBOJUTH
PUMEPHI OTHOCUTEILHOCTH aJanTallHii.
PackpbIBaTh 3HaUCHNE JBUKYIIUX CUIT
HBOJTIOINH B (hOPMHUPOBAHUU
MPUCTIOCOOICHUI
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MIMOAJANTALAN Y PACTEHUH
U JKUBOTHBIX)»

2.5 | Bun, ero xputepuu Bupn, ero kpurepun u CTpykTypa. PackpbiBaTh coepKaHuE TEPMUHOB
U CTPYKTypa JleMOHCTpALMH Y TIOHSITUI: BUJI, KpUTEPUH BUJIA,
Tabnuyer u cxemwr: «Kpurepun Bumay, | HOMAMOP(QU3M, BUIbI-ABOIHUKH, apeal,
«Bunibl-iBotinukny», «CTpykTypa Bujia | IKOTOTIHICCKAL HITIIA, TOMYJLALIA,
B IIPHPOJIE». BUJIOBOM KapHOTHUII, KOCMOIOJIUTHI,
OGopyaoBanue: repObapun pacrenuii; | JHACMUKH, MOBU/IBL, SKOTHIIBI.
KOJUICKLIIA HACEKOMbIX; Uydesa MTul | ~<aPAKTEPU30BATh KPUTEPUH BHUJIA
1 3BEpeil pasHbIX BUIOB. (Mopdosnoruueckuil, reHeTUYECKUM,
JlaGopaTopHnast padora 6H0XI/IMH%CKHUP”I, reorpa(bnqecm:lﬁ,
«CpaBHEHHe BIJIOB HKOJIOTUYECKUI, ONOXUMUYECKUI).
110 MOP(OJIOTUYECKOMY KPUTEPUIO» ObbacHAT HeO6XOI\I,HMOCTI’
UCIIOJIb30BaHMS BCE COBOKYITHOCTH
KPUTEPUEB ISl OTIPEIETICHUS BUJOBON
IPUHAJJIEKHOCTH OpraHu3Ma.
[IepeduciisiTb OCHOBHBIE
BHYTPUBUIOBBIE IPYNIUPOBKHU.
OOBSICHATH IPUYUHBI
CYLIECTBOBAaHUS MOHO-
Y TIOJIUTUITNYECKUX BUJIOB.
CpaBHUBATH BUIBI
1o Mop(doJsioruyeckomy
KPUTEPHUIO
2.6 | BugooOpa3oBanue BunooOpa3zoBaHue Kak pe3ysbTar PackpbiBaTh coep:kaHne TEPMUHOB
KaK pe3ysbTar MUKPO3BOJIIOLMH. M30msauust — Y NTOHATHI: BU1000pa30BaHUE,
MUKPO3BOJIIOLINH. KJIF0UEBOH (DaKTOp BUI00OPA30BAHHUS. U30JISIUS, KODBOJIFOLIHS.
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CBs3b
MHUKPOIBOITIOLUN
U DIUIEMUAOJIOT U

[Tyt 1 ciocoObl BUI00OpA30BaHUA:
ajuionaTpuieckoe (reorpaguyeckoe),
CHUMITATPUUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOE» (ITOJIUTIIIOUTU3AITHS,
rubpuanzanus). JJmurenprHoCcTh
ABOJTFOITMOHHBIX TIPOIECCOB.
MexaHu3Mbl OPMHPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOpa3us.
Poub 3BOTIONIMOHHOM OHOIOTHU

B pa3pabOTKe HaAYYHBIX METOJIOB
coxpaHeHHs Omopa3zHooOpasusl.
MUKpPO3BOJTIOIUS U KOIBOJIFOIIHSI
apa3uToB U UX X035€B. MeXaHU3MBbI
dbopMHUpOBaHUST YCTOWYUBOCTH

K aHTUOMOTUKAM H CITIOCOOBI OOPHOBI
C HEW.

JdeMoHcTpauuu

Tabauywl u cxemwvi: «CrocoObI
BUI000pa3oBanus», «I eorpaduueckoe
BUI000pa30BaHUE TPEX BUIOB
JTaHIBIIIEH, « DKOIOrHYeCKOe
BUI000pa30BaHNE BUIOB CUHUIDY,
«ITonmunnounae! pactenuin», «KamyctHo-
peIeUYHBIN THOPHTY.
OO6opyaoBanue: repdapun pacTeHUN
OJIM3KUX BUAOB, 00pa30BaABIINXCS
Pa3IMYHBIMU CTIOCOOAMU

XapakTepu30oBaTh BUA000pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJIFOITHH.
OOBSICHATE POJTb U30JISAIIUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu30BaTh Pa3INIHBIC CTIOCOOBI
BH1000pa30BaHus (A/TONaTpHIECKOE,
CUMIIATPUYECKOE).

[TprBOIUTH KOHKPETHBIC TTPHMEPHI
BUJIOB, 00pa30BaBIINXCS Pa3INIHBIMU
crocodamMu.

[TpuMeHsATH 3HaHUS CITOCOOOB
BUJI000pa30BaHUs JIJIs1 OOBSICHCHUS
MIPUYHH MHOTO0Opa3us BUIOB.
OOBSCHATH BOSHUKHOBEHHE
YCTOMYMBOCTH TTATOT€HOB

K aHTHOMOTHUKAM

HToro yacoB o teme

14
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Tema «MakpodBOIIOLMA U €€ pe3yJabTaTbD»

3.1 | MakposBotoLHs. 1 MeTtonabl U3y4eHHst MaKpOIBOJIFOLIUHU. PackpbiBaTh cOiepKaHuE TEPMUHOB
[TaneoHnronoruyeckue [laneoHTONOrHYECKUE METOIbI Y TIOHSITHIA: MaKpPO3BOIIOLUS
METOJbI U3YUEHUS u3yueHuns 3Bosronuu. [lepexonnsie (punorenes), nepexoanbie GOpMBI,
ABOJIIOLAH (bopMbI U GUITOTEHETUUYECKUE PSIIbI (buoreHeTHYEeCKue psabl,
OpraHU3MOB. NaJI€OHTOJIOTUsl.
JeMoHCTpanun XapakTepu30BaTh MaKpOIBOJIOLMIO KaK
Tabauywvl u cxemol: HAJIBUJIOBYIO DBOJIIOIIMIO 00pa3oBaHUs
«DUIOTEHETUYECKUN PAJL JIOLIAIA, KPYIIHBIX TAKCOHOMHUYCCKUX CINHUIIL.
«ApxeonTepukcy, «3Bepo3yonie OOBACHSTH 3HAUCHHE 3
stepbi», «Crerouedais, MaJCOHTOJIOTMYECKUX UCCIIeIOBAHUN
«Punnodute», «CeMeHHbIE JUIS TIOJTy4eHHs (haKTOB SBOMIOLUM
IAIIOPOTHUKUY. OpPTaHH3MOB.
ObGopynoBaHue: KOJJIEKIWH, IIpuBOUTE MPUMEPHI OPTAHU3MOB,
repOapyu, MyJIsKM HCKOTAEMbIX OTHOCAIIMXCA K TICPEXOTHBIM
OCTaTKOB OPTaHU3MOB (bopmam.
Ha3piBaTh rpymiibl OpraHu3MoB,
JUIsL KOTOPBIX BOCCTAHOBJIEHbI
(bUITOTCHETUYECKUE PSIJIBIL.
CpaBHUBATH IPOLIECCHI
MaKpO3BOJIIOLIMU ¥ MUKPO3BOJIIOLIMA
3.2 | buoreorpaduueckue 1 buoreorpadudeckue METObI PackpbiBaTh cojiepxaHue TEPMUHOB
METO/Ibl U3yUCHUS n3ydeHus 3Botonuu. CpaBHEHUE Y TIOHATHI: Onoreorpadusi, SHICMHUKH,
ABOJIOLIUH ¢baopst 1 payHb MATEPUKOB PETIMKTHI.

1 OCTpOBOB. bruoreorpaduyueckue
oOnactu 3emin. Buasl-asHaeMuku
Y PEJINKTBHI.

OOO0CHOBBIBATH 3HAYECHHUE
Ouoreorpaduu I H3yUCHUS
HBOJTFOIIMHA OPTaHU3MOB.
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JdemoHcTpanuu

Tabnuyvl u cxemoi:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/Ipeii KOHTUHEHTOBY, «PEeTUKTHI».
O6opynoBanue: repOapuu; KOJUICKIIUH
HACEKOMBIX

[lepeuncnsate 6uoreorpaduueckue
o0xacT 3eMJIH U OOBSACHATH TPUUUHBI
UX BBIJEICHUS.

CpaBHuBathb (pyiopy u payHy MaTepUKOB
U OCTPOBOB, PACTE€HHUS U KUBOTHBIX
pa3HbIX Omoreorpaduyeckux ooacTei.
[TpuBOIUTH MPUMEPHI PETUKTOBBIX
OpPraHU3MOB, BUJOB-DH/IEMHUKOB.
OOBSICHATH NPUYUHBI COXPAaHEHUS
BUJIOB SHAEMHUKOB U <GKHBBIX
HCKOTAEMBIX»

3.3

OMOpHOTIOrHYecKHe
U CPaBHUTEIbHO-
Mopooruyeckue
METO/IbI U3yUECHHUS
HBOJTIOIINH

DOMOpUOIOTUYECKUE U CPABHUTEIIHHO-
MOP(OJIOTHIECKHE METOIBI U3yUCHHS
3BOJIIOIMHU. [ 'eHETHUECKHE MEXaHU3MBI
SBOJIIOIIMA OHTOTE€HE3A U TIOSIBIICHUS
3BOJIIOIIMOHHBIX HOBIIIECTB.
['omonoruuHbie U aHATIOTUYHBIC
oprassl. PyuMeHTapHbIE OpraHbl

Y aTaBU3Mbl. MOJIEKYJIIpHO-
TeHEeTUYECKHUE, ONOXUMHUICCKHE

Y MaT€MaTHYECKUE METOIbI

M3yYEHHUS SBOTIONUM. [ OMOJIOrHYHbBIE
reHbl. COBpEMEHHBIE METOIbI
MOCTPOSHHUS (PUITOTCHETHICCKUX
JIEPEBBEB.

XpOMOCOMHBIE MYTAIIUH U BOJIIOIAS
T€HOMOB.

PackpsiBaTh coliepxaHue TEPMUHOB

U TIOHATHI: SMOpHoIOrusi, MOpQoJorus,
TOMOJIOTUYHBIE U aHAJIOTUYHBIE OPraHBbl,
PYJIMMEHTHI, aTaBU3MbI, OMOXUMUYECKas
TOMOJIOT UL

XapakTepu3oBaTh SMOPHUOIOTHYECKHE,
CpaBHUTEIHHO-MOp(doIoruueckue,
MOJIEKYJIIPHO-TE€HETUYECKHE,
OMOXMMUYECKUE, MATEMaTHIECKUE
METObI U3YUYECHUS FBOJIOLIUH.
OOBsACHATH 3HaYEHHE SMOPUOJIOTHUH,
CpaBHUTEIbHOU MOP(hOIOTHH,
MOJIEKYJISIPHOM T€HETUKH, OMOXUMUH,
OMOMH(POPMATUKH IJISI U3YUCHUS
HBOJIIOLIMKA OPTaHU3MOB.

OuenuBats Bknag A. O. KoaneBckoro
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JdemoHcTpanuu

Ilopmpemuwi: K. M. bap,

A. O. Kosanesckuii, ®. Mromnep,
2. I'ekkelnb.

Tabnuyvt u cxemol: «HauanbHbIC
cTaJuu SMOPUOHATLHOTO Pa3BUTHS
MTO3BOHOYHBIX JKUBOTHBIX),
«I"OMOJIOTUYHBIC ¥ aHAJIOTHYHBIC
oprasb, «PyIUMEHTBI», « ATaBU3MBDY,
«XpOMOCOMHBIE HAOOPHI YEJIOBEKA
U ITAMIIaH3E.

Oo6opynoBanme: KOJUICKIINH,
repOapuu, MyJIsKA TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJIUMEHTAPHBIX
OpPraHoB U aTaBU3MOB

B Pa3BUTHE BOIOIMOHHOTO YUCHUSI.
OnuceIBaTh TCHETHYCCKUE MEXaHU3MBI
HBOJIIOITUM OHTOTCHE3a U TIOSIBIICHHSI
HBOJTIOITMOHHBIX HOBIIIECTB.
[TpuBOIUTH IPUMEPHI ATABU3MOB U
PYIUMEHTAPHBIX OPTaHOB Y Pa3IUYHBIX
OpPraHu3MOB U OOBSCHSATH MPUIMHBI UX
TIOSIBJICHHSL.

[TpuBOIUTH MPUMEPHI TOMOJIOTTYHBIX
Y aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATh CTPOCHUE OPTraHOB

y OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYMII.

[TpuBOAUTH MPUMEPHI OMOXUMUYECKON
Y TeHHOW TOMOJIOTHH.

OnenuBath 3HaUeHUE OMOMH(OPMATUKH
JUTSA U3yYEHUS 3aKOHOMEPHOCTEN
HBOJTIOINH

3.4

OO01ume
3aKOHOMEPHOCTH
ABOJIIOLIMHA

OO6mre 3aKOHOMEPHOCTH (TIpaBHIIa)

sBosmronn. HeoOpaTuMocTh HBOTIONHH.

AJlanTuBHAs pauaIusl.
HepaBHOMEPHOCTH TEMITOB SBOJIIOIHU.
JdemoHcTpauuu

Tabnuyvt u cxemol: «I' MaBHBIC
HaIpaBJICHUS YBOJIOIUNY, «OO01IIHe
3aKOHOMEPHOCTH BOJIFOITAI

PackpeiBaTh conepxanne TEPMUHOB

Y TIOHSTUH: cMeHa (DYHKIIHIT OpraHoB,
HEOOPaTUMOCTH IBOJIIOINH, aAaNTHBHAS
panuanys, HEPaBHOMEPHOCTh TEMITOB
ABOJIFOLIMHA, YEPEIOBAHUE TJIABHBIX
HaIPABJIECHUUN IBOITIOLUU.
AHanM3UpOBaTh NPUYHHBI
YepeI0BAHUS ITIABHBIX HAIIPABJICHUM
ABOJIIOLUY.
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[IpuBOAUTE IPUMEPHI

IIPOUCXOXKACHUS OPraHU3MOB

OT HECIIECIUAIU3UPOBAHHBIX IIPEIKOB U
UX IPOrPECCUPYIONICH ClIEHUAIA3ALUH.
OOBSICHATH IPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIIOLUU.

[IpuBOAUTE pUMEPHI aTaAIITUBHOU
paauanuy y OpraHu3MoOB.

OOBSICHATH NPUYUHBI HEOOPATUMOCTHU
HBOJIIOLIUU

Nroro yacos no teme 6
4 | Tema «Ilpoucxo:kaenue U pa3BuTHe KU3HU HA 3emJie»
4.1 | I'unote3sl 2 Hayunble runoTe3sl IpOUCX0KIESHUS PackpbiBaTh conepxaHue TEpPMUHOB

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AGuoreHnes

v nancnepmus. Jlonayuneie
NPEACTABIEHUS O 3apPOKICHUU KU3HU
(kpeanmonusm). ['unoresa
MOCTOSIHHOTO CaMO3apOXKIEHUS KU3HU
U ee onpoBepxkenue onbiramu O. Penu,
JI. Cnannanuanu, JI. ITactepa.
[TIponucxoXaAeHHUE KU3HU

U aCTpOOHMOJIOTHA.

JdemoHcTpauuu

Ilopmpemuoi: ©. Penu,

JI. Cnanmmanuanw, JI. Tactep.

Tabauywvl u cxemor: «Cxema onbiTa

®. Penn», «Cxema onbita JI. [Tactepa

Y IOHATHI: KpEaIllMOHU3M, BUTAJIN3M,
MaHCIepMusi, aOMOTeHe3.

W3narathe HayqHbIC TUTIOTE3BI U TEOPHUH
MIPOMCXOXKICHHUS )KU3HU HA 3eMIIe.
OnenwnBath Bkiag @. Penn,

JI. Cnamnannanu, JI. [Tactepa

B (popMHUpOBaHKE HAYYHBIX B3TJISAI0B
Ha MPOUCXOXKJCHHUE KU3HU Ha 3eMII€.
[lepeyucisaTh CTaauu pa3BUTHS )KU3HHA
Ha 3emJie, COTJIaCHO TEOpUH OMOT033a
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10 U3YYCHHUIO CaMO3apOXKICHHUA
KHU3HU»

4.2

OCHOBHBIE dTaNbI
HEOPraHU4ECKOU
ABOJIIOLIUU

OCHOBHBIE ATabl HEOPTraHUYECKON
sposronny. Ilnanerapuas
(reonoruyeckas) YBOJFOIUS.
Xumuueckas dDBOJIIOIHA. AOUMOTECHHBII
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heoprannueckux. OnsiT C. Musnnepa
u I'. FOpu. O6pazoBanue noauMepon
u3 MoHoMepoB. KoaniepBaTHas
runore3a A.M. Onapuna, runoresa
nepBuyHOTO OynboHa J[. XomnaeiiHa,
reHernyeckas runoresa ['. Mennepa.
Pu6o3umsr (T. Yek) u runotesa
«vupa PHK» V. I'un6epra.
dopmupoBanre MeMOpaH U
BO3HHUKHOBEHUE MPOTOKIETKH.
JdemMoHcTpauuu

Ilopmpemuwr: C. Munep, I'. FOpu,

A. W. Onapum, J[. Xonnaeiix,

I'. Memep.

Tabnuywl u cxemol: «CxemMa ombITa

C. Munepa, I'. FOpuy», «3Itamnbl
HEOPTraHUYECKOU HBOJTFOLIHI.
BupryanbHas jadopaTtopHas padora
«MopenupoBanue onbITOB Musnepa—
FOpu 1o uzydeHunto abMoreHHOTo

PackpsiBaTh cosiepxaHue TEPMUHOB
Y TIOHSITHI : T€0JIOTHYECKast DBOJIIOIHS,
XUMHUYECKas DBOJIIOIHS, A0MOT€HHBIN
CUHTE3, MepBUYHAs aTMocdepa,
KOallepBaTHBIC KaIlJId, PUOO3UMBI,
POOUOHTBI.

XapakTepu30BaTh OCHOBHBIE ATAIIbI
XUMHYECKOU IBOJIIOIINH.

Ha3wpiBaTh XMMHUYECKHUH COCTaB
NePBUYHON aTMoc(ephl 3eMITH.
OuenuBatsh Bkiag C. Muiepa,

I'. FOpu, T. Yeka, Y. 'unbepra

B (hpopMHUpOBaHHE HAYUYHBIX B3TJISI0B
Ha IPOUCXOXKICHUE KU3HHU Ha 3eMII€.
OnuceIBaTh yCIOBUSI, HEOOXOIUMBIC
11 aOMOTEHHOTI0 CUHTE3A
OPTraHUYECKUX COCTMHEHUH.
[IpuBOAMTE TPUMEPHI MOJIEKYI,

Yy KOTOPBIX BO3HUKJIU MTPOIECCHI
F€HETUYECKOTr0 KOMMUPOBAHUS

1 (pepMeHTaTUBHAS AKTHBHOCT.
OO00CHOBBIBATh HEBO3MOKHOCTh
MMOBTOPHOT'O BO3HUKHOBEHUS KU3HU
Ha 3eMIie
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CHUHTE3a OPTraHUYECKUX COCAUHEHUN
B IIEPBUYHOM aTMOchepe»

4.3 | Ucropus 3emnu u Hcropus 3emnu u MeTobl €€ PackpbiBaTh coepKaHuE TEPMUHOB
METO/bI €€ U3YUEHHUS n3ydeHus. MickonaeMmple OpPraHuueCKue | U IMOHATUNA: TEOXPOHOIOTUS
octatku. ['eoXpoHONOrus U ee MeTo/bl. | (OTHOCUTEINbHAsI, A0COMIOTHAS),
OTtHocuTenbHas U a0COMIOTHAs OKaMEHEJIOCTU, METO/IbI
reOXpOHOJIOTUs. ['€0OXpOoHOIOrnuecKast | reOXpOHOJIOTUH, NT€OXPOHOJIOTUYECKast
LIKaJIA: S0HBI, 3PbI, IEPUOJIBI, JIIOXH. 1IKaJa: 30HbI, SPbI, IEPUOIbL, ITIOXH.
JdeMoHcTpauuu XapaKTepru30BaTh METO/Ibl U3yUECHUS
Tabnuysl u cxemol: VCTOPHUH 3EMIIH.
«I'e0XpOoHOJIOrMYeCKas K. [lepeunciisite pa3aensl
O6opynoBanue: KOJUICKIIUU I€OXPOHOJIOTUYECKON IIKAJIBI.
OKaMEHEJIOCTEMH, MOJIE3HBIX OueHnBaTh 3HAYEHNE UCKOIIAEMbIX
VICKOTIA€MBbIX; MYJISI)KA OPTaHUYECKUX OCTaTKOB ISl U3y4E€HUA UCTOPUU
OCTaTKOB OPTaHU3MOB. pa3BUTHUSA KU3HU Ha 3eMII€.
JlaGopaTopHasi paGorta OOBSACHATH XapaKTep pacrpeieICHUs
«I/IqueHI/Ie U OIIMCAHUE UCKOIIaEMBbIX HWCKOITa€MBIX OCTAaTKOB B 3¢ MHOM KOpC.
OCTATKOB JAPEBHUX OPTaHU3MOB) CpaBHMBATL METOIbI A0COIKOTHOM
Y OTHOCUTEIIBHOU I€0XPOHOJIOTUU
4.4 | HauanbHble 3Tanbl HauanbHbie sTansl opraHnyeckon PackpeiBaTh conepxanne TEPMUHOB U

OPTaHUYECKON
SBOJIFOLIUU

sBostoLMHU. [TosiBIIEeHHE M 3BOTIOLIMS
MEPBBIX KJIETOK. DBOJIOIHUSA
MeTabonu3Ma. Bo3HUKHOBEHNE TIEPBBIX
skocucteM. CoBpeMEeHHBIC MUKPOOHBIE
OMOIIJICHKN KaK aHAJIOT TIEPBBIX

Ha 3emuie coodiiecTB. CTPOMATONUTHI.
[IpokapuOThI U SYKAPHUOTHL.

MOHATUM: «IIOCJIETHUN YHUBEPCAIbHBIN
oOIIM# IPeI0K», OJHOKICTOUHbIC
OpraHu3Mbl, TPOKAPUOTHI, 3YKapUOTHI,
CUMOUOTEHE3.

XapakTepu30BaTh HAYAIbHBIE ITAIIbI
OPTraHUYECKOU IBOJIIOLIUH.
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[IpoucxoxneHue 3ykapuor
(cumOuorenes). DBOJIIOIMOHHOE
MIPOUCXOKICHNUE BUPYCOB.
JdemoHcTpanuu

Tabnuyst u cxemol: «HadanbHBIC STAIbI
OpraHUYeCKOM IBOIIIOIUNY, «Cxema
o0pa3oBaHus yKapuoOT IyTEM
cuMmOuoreHesa», «CTpoeHue BUpyCca»

[TpuBouTH IpUMEPHI ApOMOPHO30B
NEPBBIX OAHOKJIETOYHBIX OPTaHU3MOB.
XapaKTepru3oBaTb OCHOBHBIE
MOJIOXKEHHMSI U JI0KA3aTeNIbCTBA THUITOTE3bI
CUMOMOreHe3a.

Jloka3bIBaTh MOJIyaBTOHOMHOCTD
MUTOXOHAPUN U MJIACTH]I, UX
MPOUCXOKJIEHUE OT MPOKAPHUOTUYECKUX
KJIETOK.

Jlenatb BHIBOJIBI O 3HAYEHUU
BO3HUKHOBEHUS (DOTOCUHTE3A,
dbopmMupoBaHus siApa IS TadIbHEHIIIEero
Pa3BUTHS )KU3HU Ha 3emJie.
XapakTepu30BaTh TUIOTE3bI
MIPOUCXOKICHHUS BUPYCOB

4.5

DBOJTIOLMS DYKAPHUOT

[TpoucxoxaeHre MHOTOKJIETOUHBIX
opraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemoHcTpauuu

Ilopmpem: . 1. Me4yHHKOB.

Tabauywl u cxemol: «HadanbHble 3TabI
OpraHuYecKou 3Bosronumny, «Crucrema
YKABOU IIPUPOIBI»

PackpriBaTh cojiepkaHre TEPMUHOB
Y TTOHSATHI : TPOKAPHUOTHI, DYKAPUOTHI,
MHOT'OKJICTOUYHOCTD, CIICIIHATH3AIIHS
KJIETOK, BUPYCHI.

XapakTepu3oBaTh MPOUCXOXKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTh 0COOCHHOCTH
YKAPUOTHUYECKUX U MPOKAPUOTUUECKUX
OpTraHU3MOB.

Ha3wiBath 0CHOBHBIE apoMOpP( 03I
AYKapUOT 1 OIICHUBATh UX 3HAYCHUE
JUJISL TATBHEUIIEro pa3BUTHS KU3HU
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4.6

OCHOBHBIE ITAITbI
IBOTIOLIUA
PacTUTEILHOTO MUPA

OCHOBHBIE 3Tallbl 3BOJIFOLIMU BBICIIIAX
pactenuii. OCHOBHBIE apoMOPGh03bI
pacteHuil. Beixox pacteHull Ha Cymly.
[TosiBnEeHME CIOPOBBIX PACTEHUMN U
3aBO€BaHHE UMU CylIU. CeMEHHBIE
pactenus. [IpoucxoxaeHue 1IBETKOBBIX
pacTeHui.

JdemoHcTpanuu

Tabauywvt u cxemol: «KApomMop}o3s
pactenuity, «PUHHOPUTHIY,
«OIHOKJIETOYHBIE BOJOPOCIINY,
«MHOrOKJIETOYHBIE BOJOPOCIIN,
«Mxny», «[TanopoTHUKWY,
«I"onocemeHnHbIe pacTeHUs», «OpraHbl
LBETKOBBIX PACTECHUW.
O6opynoBaHue: repOapun pacTCHUIN
PAa3JIMYHBIX OTIEIIOB.

IIpakTuyeckasi padbora

«3ydeHne 0cOOEHHOCTEN CTPOCHUS
pAaCTEHHI Pa3HbBIX OTIECIOBY»

PackpriBaTh coniep:kaHnue TEPMUHOB
Y TIOHATUI: BOJOPOCITH, PUHUODUTHI,
MXH, TATOPOTHUKOOOPA3HbIE, CEMEHHBIE
NaropOTHUKHU, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, OecIonoe
nokosieHue (cnopodur), moaoBoe
nokosieHue (rametTour).
[lepeyncraTb OCHOBHBIC TATIBI
IBOJIIOLIMU PACTUTEIILHOTO MHPA.
Ha3eiBaTh OCHOBHBIE apOMOP(O3HI
pacTeHui U OlEHUBATh UX
IBOJIIOIIMOHHOE 3HAYCHHE.
CpaBHUBaTh OCOOCHHOCTU CTPOCHUS
pacTeHul pa3HbIX OTIIETIOB

4.7

OCHOBHBIE ATAITbI
ABOJIIOLIMH JKUBOTHOTO
MHUpa

OCHOBHBIE 3Tallbl HBOIIOLHUH
AKUBOTHOTO MUpa. OCHOBHBIE
apoMopQ03bl JKUBOTHBIX. BeHcKas
dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB.
[TepBbie XOpaOBBIE KUBOTHBIE. JKU3HD
B BOJIC. DBOJIOLMS TO3BOHOYHBIX.

PackpeiBaTh copepkaHue TEPMUHOB

Y TIOHATHUH: IPOCTENIINE,
IJJACTUHYATHIE, KUILIEYHOIIOJIOCTHBIE,
MJIOCKUE YE€PBH, YWICHUCTOHOTHUE, PHIOHI,
36MHOBO/IHbIE, IPECMBIKAIOIINECS,
IITULBI, MJIIEKOITUTAIOLINE, IKTOEPMA,
SHTOAEPMA, ME30JI€PMa, IBYCTOPOHHSIS
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[Ipoucxoxnenue ampuoOmii

v pentwimil. [Ipoucxoxnenne
MJIEKOMUTAOUMX U nTull. [TpuHmn
KJItoyeBoro apomopdosza. Ocsoenue
0€CrO3BOHOYHBIMH ¥ TIO3BOHOYHBIMU
KUBOTHBIMU CYIIIH.

JdemoHcTpanuu

Tabnuyel u cxemol: «Cxema pa3BUTHS
KUBOTHOTO MHUPay», KApomMopdo3bl
KUBOTHBIX», «[Ipocreiimuey,
«KumeunononoctHsie», «llnockue
yepBu», «YneHuctonorue», «Peoby,
«3€MHOBOJIHBIE,
«IIpecmbikaromuecs», «IITuupm,
«MIleKOUTaIOLIUE.
Oo6opynoBaHue: KOJJICKIIUU
HACEKOMBIX; BJIa’KHbBIE MTPENapaThI
YKUBOTHBIX; PAKOBUHBI MOJIJTFOCKOB;
KOJUIEKIINU UTJIOKOKHX; CKEJIETHI
II03BOHOYHBIX )KMBOTHBIX; Yy4ea NTUIL
Y 3BEpEH.

IIpakTHyeckas padora

«3yueHnue ocoOeHHOCTEN CTPOEHUS
MIO3BOHOYHBIX JKUBOTHBIX)»

CUMMETPHS, TEIIIOKPOBHOCTb.
[lepeunciisiTb OCHOBHBIE 3TAIIBI
ABOJIIOIMHU )KUBOTHOT'O MUPA.
Ha3piBaTh OCHOBHBIE MpeaanTalny,
CIIOCOOCTBOBABIINE BBIXOY ’KUBOTHBIX
Ha Ccyuly.

OueHuBaTh 3HAYEHUE PA3BUTHUS
HEPBHOMW CUCTEMBI JJIsI IPUCIIOCOOJICHUS
JKUBOTHBIX K YCJIOBUSIM OKPY>KarOIIEH
CpEpbl.

OOBSCHATH TPUIMHBI IBOTIOIIMOHHOTO
paciBeTa HaCeKOMBIX, KOCTHBIX PbIO,
IITUI], MJIICKOTUTAFOIIINX

4.8

PasButue xxu3Hu
Ha 3emiJie

Pa3zButue xxu3HU Ha 3emiie 10 3pam
Y TIEPUOJaM: apXei, TPOTEPO30H,
1ajae030i, Me3030i1, KaliHO30M.

PackpsiBaTh copepkaHue TEpMUHOB
U TIOHSITUI: apXel, apxebaKTepuu,
[MaHOOAKTEepUH, POTEPO30H,
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OO61ast xapakTepUCTUKA KJIMMaTa

Y T€OJIOTMYECKUX ITPOLIECCOB.
[TosiBEeHME M pacUBET XapaKTEPHBIX
OpraHu3MOB. YTJIe0Opa30BaHUE: €ro
YCJIOBHS U BIIMSIHUE HA Fa30BbIA COCTAB
aTMochephl.

MaccoBble BBIMUPAHHUS —
9KOJIOTUYECKUE KPU3UCHI TPOLLIIOTO.
[TpuunHBI ¥ CHEACTBUS MACCOBBIX
BbIMUpaHuii. COBpEMEHHBIN
9KOJIOTUUECKUN KPU3UC, €TO
ocobennoctu. [Ipobiema coxpaneHus
ouopazHooOpasus Ha 3emIie.
JdeMoHcTpauuu

Tabauywl u cxemol: «Pa3BuTHE KU3HH
B apXEMCKOM 3pe», «Pa3BUTHE KU3HU
B MIPOTEPO30MCKOM 3pe», «PazBuTue
JKU3HU B MAJICO30MCKOMU 3peEY,
«Pa3BuTHE )XKU3HU B ME3030MCKOM pEN,
«Pa3BuUTHE )KU3HU B KATHO30MCKOU
ape»

najaeo30i, KeMOpuii, OpJOBUK, CUITYD,
JIeBOH, KapOoH, nepMb, [lanres, Tertuc,
TPUJIOOUTHI, PUHUODUTHI,
PaKOCKOPITMOHBI, TAHIIUPHBIE PHIOHI,
KOTWJIO3aBpbl, M€3030M, I OH/1BaHa,
JlaBpasus, Tpuac, 1opa, Mej, XBOMHBIE,
TMHKTOBBIE, CATOBHUKOBBIE,
O€JIEeMHUTBI, aAMMOHUTHI, TUHO3ABPHI,
apXeOoNTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30M, NaJICOTeH, HEOT'eH,
aHTPONOTE€H, MAaCCOBOE BHIMUPAHUE.
XapakTepu3oBaTh Pa3BUTHE KU3HU

Ha 3eMJIe 10 3paM U MEPHOIAM.
VYcraHaBnMBaTh 3aBUCUMOCTb MEXIY
re0JIOTMYECKUMH MPOLECCAMH,
VM3MEHEHUSIMU KJIMMAaTa 1 IIpolieccaMu
B JKMBOW IIPUPOJIE.

OOBSICHATH MPUYUHBI pacI[BeTa
CUCTEMATUYECKHUX IPYIIIT OPraHU3MOB
B Pa3JIMYHBIE APbI U IEPUOIBI.
AHanu3upoBaTh NPUYUHBI U CIEICTBUS
MAaCCOBBIX BBIMUPAaHUM.

Ha3sbiBaTh OCHOBHBIE ApOMOP(O3bI
pacTeHUl U )KUBOTHBIX.

[IpuBOAUTH MPUMEPHI TEPEXOTHBIX
(dbopM OpraHu3MOB.

AHanu3upoBaTh MyTH PEUICHUS

114




poOJIeMbl COXpaHEHUS
ounopa3znooOpazus Ha 3emiie

4.9 | CoBpeMeHHas cuctemMa
OpraHU4ecKoro Mupa

CoBpeMmeHHas cUCTEMa OPraHUuYECKOTro
mupa. [Ipunnune! kiaccupuxkanuu
opranu3moB. OCHOBHbIE

CUCTCMATUYCCKUC T'PYIIILI OPTAHNU3MOB.

JdemoHcTpanuu
Tabnuywvl u cxemvl: «CoBpeMeHHas
CUCTEMA OPraHU4YECKOro MUPA»

PackpsiBaTh cosiepxaHue TEPMUHOB

U TIOHSITUH: OaKTEpUH, apXeH, BBICIITUE
pacTeHus, 3eJIe€HbIe BOJIOPOCIIH,
OarpsiHKU, Oypble BOJOPOCIH,
MOXOBH/IHBIC, TATTOPOTHUKOBUIHBIE,
XBOIIIEBUIHBIC, TUIAYHOBU/IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KUIIICYHOIIOJIOCTHBIE,
MJIOCKWE YEPBU, KPYTJIbIC YEPBU,
KOJIbYaThI€ YEPBH, YJIEHUCTOHOTHE,
MOJUIFOCKH, UTJIOKOXKHUE, XOPAOBBIE,
IpyOBl, TUIIAWHUKHY, BUPYCHI.
XapaKkTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOr0 MUPa;
Ha3bIBaTh OCHOBHBIE CHCTEMATUYECKHE
IPYIIIBI OPTaHU3MOB.

OOBSACHATH TPUHIIUIIBI KJIaCCHUDUKAITHH
OpraHU3MOB.

[lepeyucasiTb OCHOBHBIE NTPU3HAKH
MPOKApPUOT, PACTEHH, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOJAOPOCIEH.
[IpuBOAUTE IPUMEPHI NPEACTABUTEIEH
OCHOBHBIX CUCTEMATUYECKUX TPy
OpranusmoB

HToro yacoB no teme

15
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Tema «IIpoucxoxkaeHue Yea0BeKa — AHTPOIOreHe3)

5.1 | AaTponosnorus — 1 Pa3znensl 1 3a1a4n aHTPOIIOJIOTUH. PackpsIBaTh conep:kaHue TEPMUHOB
HayKa O YEJIOBEKe MeTonbl aHTPONOJIOTHH. U TIOHSITUI: aHTPOTIOJIOT U,
JeMoHCcTpanun MOp(]OJIOTHs, aHTPOIIOT€HE3,
Tabnuysl u cxemol: «MeTOIbI aHTPONIOMETPUS, PEKOHCTPYKIIHS,
AHTPOIOJIOTUIY. apxeoJiorusi, 3THOTrpadus.
Oo6opynoBanue: MyJsHKU HasbiBath paszgensl v 3a1a4u
OKaMEHEeJIO0CTe!, MPEMETOB AHTPOIIOJIOT U H.
MaTepUaIbHOU KYJIBTYPBI IIPEIKOB XapaxkTepu30BaTh METO/IbI
yenoBeka; Gpororpadun HAX0I0K aHTPOMOJIOTMH Y CPABHUBATH
HCKOIIa€MBbIX OCTAaTKOB Y€JI0OBEKa MX MEXKIY COOOH.
Bb1aenars BOpochl SBOTIOIUU
YeJI0BEKa, UCCIIETyEMbIE P TTOMOILH
Pa3JIMYHBIX METO/I0B
5.2 | Pa3zBurue 1 CraHoBiieHUE NTPECTABICHU I PackpeiBaTh copep:kaHue TEPMUHOB
IpPEICTaBICHUM 0 MPOUCXO0XKICHUH YEIIOBEKA. Y TIOHSTHUI: aHTPONIOT€HHAsl TEOPUS,
0 IIPOUCXOXKICHUU Penurnosnsie BO33peHUs. TpynoBasi Teopusi, Homo sapiens.
YeJoBeKa CoBpeMeHHbIE HayYHbIE TEOPHH. Onenusats Bkiag Y. JlapsuHa

JdemoHcTpauuu

Ilopmpem: Y. JlapBuH.

Tabauywl u cxemvt: «MeTOIbI
AHTPOIIOJIOTU.

Oo0opynoBanue: MyJIsiKH
OKAaMEHEJIOCTEN, TPEIMETOB
MaTepuaIbHON KYJIbTYPhI IPEIKOB
YeJI0BEeKa; pernpoAyKIUU
(¢potorpadun) kapTuH

B Pa3BUTHE IIPEICTABICHUN

O MPOUCXOKICHUU YETTOBEKA.
ApPryMEHTUPOBAHHO KPUTUKOBATh
PEIUTUO3HBIE TPEACTABICHUS

O ITPOUCXO0XKJAEHNUH YEJIOBEKA C TIO3ULUU
€CTECTBEHHBIX HAYK.

XapakTepu30BaTh HAYYHBIE TEOPUHU
MTPOUCXOXKAECHHUS YEIOBEKA
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¢ MU(DOTOTUYECKUMHU
1 ONOIEHCKUMHU CIO)KETaMU
IIPOUCXOKICHUS YSIIOBEKA

5.3

MecTto yestoBeka
B CUCTEME
OpPraHryveCcKOro Mupa

CX0acTBO 4eIOBEKA C AKUBOTHBIMU.
CuctemMaTu4yecKkoe Mmoja0KeHue
yesnoBeka. CBUIETENIHCTBA CXOJICTBA
YeJ0BeKa ¢ JKMBOTHBIMH:
CpPaBHUTEIHLHO-MOP(HOIOTHYECKHUE,
AMOpHOIOTHYECKHEe, PU3HOIIOTO-
OMOXMMHUYECKHE, TOBEACHUCCKHUE.
OTnuuus YenoBeKa OT )KUBOTHBIX.
[IpamMoxoxaeHnEe U KOMILIEKC
CBSI3aHHBIX C HUM TPU3HAKOB. Pa3Butune
TFOJIOBHOTO MO3Ta M BTOPOI CUTHAJILHOU
CHCTEMBI.

JdeMoHcTpauuu

Tabauywl u cxemvi: «I"OTOBHOM MO3T
YesoBekay, «HemoBekooOpas3HbIe
00e3bsHBI», «CKeJIeT uelloBeKa 1
CKEJIET IIUMITIaH3e», «PynuMeHThl U
aTaBU3MBbD».

OO0opynoBaHue: CKEIET YEIIOBEKA;
MOJIeJb Yepera YeJoBeKa 1 yepena
ITUMIIaH3€; MOJIEb KUCTH YeJIOBEKa U
KHCTH ITMMIIaH3E.

JlaGopaTopHasi pabora

«3yuenue ocoOeHHOCTEN CTPOCHHUS

PackpbIBaTh conep)kaHre TEPMUHOB
Y TIOHSITHIA: pYJIMMCHTBI Y YEIOBEKa,
aTaBU3MBI y YEJIOBEKa,
PSIMOXO0’KJICHUE, BTOPAsi CHTHAJIbHAS
CUCTEeMa.

OnpenensaTs CHCTEMaTHIECKOE
MIOJIO)KCHHE YEJIOBEKA B OPTaHUYCCKOM
MUpE.

BBISBIISATE 4epThI CXOJICTBA U PA3TUYMS
YeJI0BeKa U KUBOTHBIX.
XapakTepu30BaTh CBUACTEIIbCTBA
CXOJ/ICTBA YEJIOBEKA U KUBOTHBIX
(cpaBHUTENBHO-MOP(HOIOTUYECKHE,
AMOpHOSIOTHYecKUe, (PU3HOI0TO-
OMOXMMUYECKHUE, TOBEICHUECKHE).
[TpuBOIUTH MPUMEPHI ATABU3MOB

U PYJANMEHTOB Yy YeJIOBEKa.
OnuceiBaTh MPU3HAKH YEIIOBEKA,
c(hOpMHUPOBABIIHUECS B CBI3H

C IPEBECHBIM 00pa30M >KH3HU MPEIKOB
U TIPSIMOXOJKICHUEM.

BbIsBISITE MPUYMHBI 0COOCHHOCTEHN
CTPOCHUS Yeperia 4eI0BeKa

10 CPABHEHUIO C YEIIOBEKOOOPA3HBIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C MPAMOXOKICHUCM

00€3bsIHAMH.

CpaBHUBATH OPYAUNHYIO AESTEIBHOCTD
YeJI0BEKA U KUBOTHBIX.

CpaBHUBATh 0OCOOCHHOCTH BhICIIEH
HEPBHOU AEATEIILHOCTH YEI0BEKa

Y )KHBOTHBIX

5.4 | JIBmxy1iue CUIIbI JIBrmxyiue cuibl (hakTopsbl) PackpsIBaTh coiepkaHle TEPMUHOB
(pakropsr) aHTpoIoreHe3a: OMOJI0rH4YecKHe, Y TIOHSITUIA: HaCNIeJICTBEHHAs
aHTpOIoreHes3a conanbHbie. COOTHOIICHHUE U3MEHUYMBOCTb, €CTECTBEHHBIN O0TOOD,

OMOJOTUYECKUX U COITUATBHBIX OpYIUiiHas AESITEIbHOCTD, IPYIIIOBOE
(GbakTOpOB B aHTPOIOTeHE3eE. COTPYJIHUYECTBO, OOIICHHUE, PEUb.
JleMoHCTpanum XapakTepu30BaTh IBHKYLIUE CUTIBI
Tabauywl u cxemvl.: «JIBUKYIIHME CUIBI | aHTPOIIOTEHE3a: ONOJOrHYECKHE
AHTPOIIOTEHE3a. Y COLIMAJIbHBIE
O0opynoBaHue: MyJISDKU IPEIMETOB
MaTepualbHOMN KyJIbTYpPbI IPEIKOB
YesoBeKa

5.5 | OcHOBHBIE CTAIUN OCHOBHBIE CTAaJIMM AHTPOIIOTeHE3a. PackpsiBaTh conepkanue TEPMUHOB

aHTPOIIOreHe3a

Pannue uenoBexooOpa3Hbie 00€3bIHbI
(MpOKOHCYJIbI) U paHHHE TOHTH]IBI —
o01Ire mpeIKu 9eT0BEKO0OPa3HBIX
00€e3bsH U JTI0JIeH. ABCTPATOTIUTEKN —
JBYHOTHE MPEAKH JIroaeu. YenoBek
yYMEJbIi, epBbI€ U3TOTOBICHUS
opyaui Tpyaa. Henoek
MPSAMOXOISIINN U TIEPBBIA BBIXOJ]
monei 3a npenensl Appuku. Yenosek

Y IOHSITUI: aBCTPAJIONUTEK, UenoBek
yMebii, YenoBeK MpsiMOXOISIIIAM,
Yenorek reinensoeprekuii, Yemorek
HEaHJIEPTATBCKUM, KPOMaHbOHEI,
JICHUCOBCKHUH 4yelloBeK, UenoBek
pa3yMHBIN COBPEMEHHOI'O THIA,
MaJCOreHEeTHKA.

XapaKkTepu30BaTh OCHOBHBIC CTa NN
AHTPOIIOTCHE3A.
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reiaenpoeprekuil — oOIIuiA MpeIoK
HEAaHIEPTAIBCKOTO YEI0BEKA U
YyeJI0BEKa pasyMHOro. Yemosek
HEAaHACPTAIbCKUN KaK BUJ JIIOAEH
XOJIOJIHOTO KJInMata. YenoBek
pa3yMHBIN COBPEMEHHOTO THUIIA,
JICHUCOBCKUI YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npejenaMu AGQpukH.
[TaneoreHeTuka u najseoreHOMMKA.
JdemoHcTpanuu

lopmpemuwi: J1. Jlukn,

5. 5. Porunckui, M. M. I'epacumos.
Tabnuyel u cxemul. «IBOIIOIMOHHOE
JIPEBO YEIOBEKA», «ABCTPAIONUTEK,
«YenoBek ymenbiin», «HenoBek
MPAMOXO IS, «J|eHHCOBCKUI
yenoBek», «Heannepranbupy,
«KpomaHboH1IBIY, «[Ipenkn yemoBeka.
Oo6opynoBanue: MOJIesId TOpca
IIPEJIKOB YEJIOBEKA; MYJISKH ITPEIMETOB
MaTepHUalbHON KYJIbTYPbI IPEIKOB
YeJI0BeKa

BbISIBIATH MPOrPECCUBHBIE YEPTHI,
MOSIBUBILIMECS Y MIPEAKOB YEIOBEKA

Ha Pa3HbIX CTAAUAX AaHTPOIIOTEHE3A.
[IpuBOAUTH IPUMEPHI MPEACTABUTENECH
OCHOBHBIX CTaJIMM aHTPOIIOrEeHE3A:
OMUCHIBATH UX AHTPOIIOMETPUUECKHUE
JlaHHbIE, 00pa3 KU3HU U OPYyIUsl Tpy/a.
CpaBHUBATh MPEACTABUTENCH OCHOBHBIX
CTaJIui aHTPOIIOTEHE3A

5.6

OBOJTIONUSA
COBPEMEHHOTO
yeJioBeEKA

DBOJIIOIMUSI COBPEMEHHOTO YETIOBEKa.
EcTtecTBeHHBIN OTOOP B MOMYIISITHAX
yenoBeKka. MyTallMOHHBIN POLECC
u nonumopdusm. [lonynsuronnsie
BOJIHBI, Ipeii() reHOB, MUTpaLIUs

PackpeiBaTh conepkanue TEPMUHOB
Y IOHSITHUN: MYTallMOHHBIN TTPOLIECC,
noJMMOp(PU3M, MOMYISIUOHHbBIE
BOJIHBI, JIpei( reHoB, Murpanus,
«3(dekT ocHOBaTEN.
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U «3(P(DHEKT OCHOBATEISD) B MOMYJIALMIX
COBPEMEHHOT0 YEJIOBEKA.
JdemoHcTpanuu

Tabauywvl u cxemul: «ITAIbl IBOITIOLUU
YeJI0BEKa

XapakTepu30BaTh pOJIb ECTECTBEHHOT'O
oTOOpa B MOMYJISIUSAX COBPEMEHHOTO
YesIoBeKa.

OueHuBaTh pojib MyTaIAOHHOTO
nporuecca, NOMyIsIUOHHBIX BOJIH,
npeiida reHoB, Murpanuu, «3pdexra
OCHOBATEJIS» B ABOJIIOLUU TOMYIISIIIUN
COBPEMEHHOTI'0 YeJIOBEKa.

[TpuBouTH IpUMEPHI (HaKTOPOB,
CIIOCOOHBIX BBI3BATh MOMYJISILIUOHHBIE
BOJIHBI B DBOJIIOIIUU COBPEMEHHOIO
YyeJioBeKa

5.7

YenoBeueckue pachl.
MG)K,ZII/ICHI/IHJII/IHapHLIC
MCTOAbI aHTPOITIOJIOTUH

Yenoseueckue pacel. [lonstue o pace.
Bosnbliiive pacel: eBporeouHas
(eBpasuiickas), aBCTpaJIO-HETPOUTHAS
(3xBaTOpHATBHAS ), MOHTOJIOUTHAS
(a3uatcko-amepukaHckas). Bpems

U TIyTU PACCEJICHHsI YeJIOBEeKa IO
iaHeTe. EMMHCTBO 4elloBeUYeCKUX pac.
Hayunast HecocTOSITENbHOCTh pacu3ma.
[TpucmocoOaeHHOCTh YelloBeKa

K Pa3HBIM YCJIOBHSIM OKPYKaIOIIEH
cpenbl. Bnusinue reorpaduueckoi
cpenbl u aperida reHoB

Ha MOP(}OIOTHIO U PUZHOTIOTHIO
YeJI0BeKa.

MexTuCIUTITTHAPHBIE METOTBI

PackpbiBaTh conepxaHue TEpPMUHOB

U MOHSITUI: paca, pacoTeHe3, PACU3M,
COLIMANIbHBIN TapBUHU3M.
XapakTepu30oBaTh MPU3HAKU OOJIBIINUX
pac 4enoBeKa: eBpONeOuTHON
(eBpa3uiicKoit), aBCTpaI0-HErPOUTHOM
(3KBaTOpUAIBHOM ), MOHTOJIOMTHOM
(a3uaTCcKO-aMEpPUKAHCKOM).

BbISBISTS NPUYMHBI BOSHUKHOBEHUS
YeJI0BEUYECKHUX pac.

[IpuBOAUTH MpUMEPHI ATANTUBHBIX
MPU3HAKOB y IIpeCTaBUTENEH
YeJI0BEUYECKHUX pac.

[IpuBOIUTH CBUIETENHCTBA €IMHCTBA
MIPOUCXOMKCHHUS YEJIOBEUECKUX pac.
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B (puznueckoit (0MoI0ruyecKoii)
AHTPOIOJIOTHH. DBOIIOLIMOHHAS
AHTPOMOJIOTHS U MAJICOAHTPONOIOT U
YEJIOBEYECKUX IOIMYJIIALUH.
buoconmanbHble Uccae0BaAHUS
npupobl yenoseka. Mccnenopanue
KODBOJIIOIIMU OMOJIOTUYECKOTO

Y COLIMAJILHOTO B YEJIOBEKE.

JdemoHcTpanuu
Tabauywl u cxemol: «Pacel 4eI0BEKaY.

IIpakTHyeckas padora
«M3yueHue 3K0JI0rn4ecKuX aJanTaui
YEJIOBEKa»

ConocTaBisATh aAaNTUBHBIE TUIIBI
JIXOJIEN € PACOBBIMU IIPU3HAKAMH.
Jloka3bIBaTh Hay4YHYIO
HECOCTOSATEIIbHOCTb pacu3Ma

Hroro yacoB no teme 10
6 | Tema «IK010TUsl — HAYKA 0 B3AUMOOTHOIIEHUAX OPrAaHM3MOB ¥ HAJTOPTAaHM3MEHHBIX CHCTEM C OKPY KalolIel
cpenoin»
6.1 | 3apoxnenue 1 3apoxIaeHre U pa3BUTHE SKOJIOTUH PackpeiBaTh conepkaHue TEPMUHOB

H Pa3BUTUC 3KOJIOTUH

B Tpynax A. 'ymGonbara, K.®. Pynne,
H.A. CeseprioBa, . I'ekkens,

A. Tencnu, B.H. Cykauea.

Paznesnbl v 3anaum 3K010THUH.

CBs13b 2KOJIOTUU C APYTUMU HAYKAMH.
JdemoHcTpauuu

llopmpemuwi: A. 'ymO0aBAT,

K. ®@. Pynse, H. A. Ceep110B,

9. I'ekkenb, A. Tencnu,

B. H. Cykaues.

Y TIOHSTHM: SKOJIOTHS, Ay TIKOJIOTHS,
CHHDKOJIOTUS, DKOJIOIUsI COOOIIECTB

1 DKOCHUCTEM, SKOJIOTHS BUIOB

Y TIOMYJISIITAN.

XapaKkTepru30BaThb OCHOBHBIE ATAIIbI
3apOKICHUS U PA3BUTHUSA DKOJIOTUHU KaK
HAYKHU.

[IprBOAMTE MpUMEPHI 00BHEKTOB
M3YYEHHUS SKOJIOTHUU.

HaspiBaTh OCHOBHBIC 3a4a4M, CTOSIIIHE
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Tabnuywt u cxemvi: «Paznenbl repell Y4eHbBIMU-IKOJIOTaMU.
3KOJIOTH YcranaBnuBaTh B3aUMOCBS3b SKOJIOTU U
C ApYrUMU HayKamMu
6.2 | MeTo/bl 3KOJIOTHH. 2 Meroas! 3xonoruu. Ilonessie PackpsIBaTh conep:kaHue TEpMUHOB
3HayeHue HaOI0IeHUsI. DKCIIEPUMEHTHI Y TIOHSITUH: TOJIEBbIE HAOIOICHMUSI,
JKOJIOTMYECKHUX B 9KOJIOTUHU: IPUPOIHBIE MOHHUTOPHUHT OKPY’KAIOIIEH Cpebl,
3HAHUM JJ151 YETTOBEKa u 1abopatopHbie. MojaenupoBaHue MOJICTUPOBAHUE, SKCIIEPUMEHT,
B 9KOJIOTUU. MOHUTOPUHT MIPOTHO3UPOBAHUE.
OKpYXaIoIIeH Cpe/ibl: TOKAIbHBIM, XapakTepu3oBaTh METObI IKOJIOTUH.
PETHOHANBHBIN U TTI00ATBHBIN. [TpuBOIUTH IPUMEPHI TIOJIEBBIX
3HaYEHHUE DIKOJOTUYECKUX 3HAHUI HaOJII0/ICHUI B DKOJIOTHH.
JUIS1 YEJIOBEKa. DKOJIOTHYECKOE BbIsBIISITE 0COOEHHOCTH MOHUTOPHUHTA
MHUPOBO33pEHHUE KaK OCHOBA CBSI3EM OKpY’Karoue cpeapl Kak METO/1a
YEJI0BEYECTBA C MPUPOJION. HKOJIOTUYECKUX UCCIIEI0OBaHUM.
dopMHUpPOBaHUE IKOJIOTUYECKON OO60CHOBBIBATH 3HAUCHHE
KYJIBTYPBI M 9KOJIOT UIECKOM DKCHEPUMEHTOB B DKOJIOTHYECKUX
T'PaMOTHOCTH HACCIICHUA. HCCJICIOBAHUSIX.
JeMoOHCTpauuu CpaBHHMBATH 1a00PATOPHBIE
Tabnuyet u cxemovl: «MeToibI U IIPUPOJIHBIE DKCIIEPUMEHTHI KaK
dK0J0rum», «Cxema MOHMTOPUHTA METObI PKOJIOTHYSCKUX UCCIECIOBAaHUH.
OKPYIKAIOLIEH CPEeIbD. OueHnBaTh 3HAYEHHE NPOTHO3UPOBAHUS
JlabopaTopnas pabora KaK METOJa YKOJIOTHYECKUX
«3yueHnune METO0B 3KOJIOTHUECKHUX VCCIIEIOBAHMM.
VICCIIEIOBAaHU I O060CHOBBIBaTH HEOOXOAUMOCTh
DKOJIOTUYECKUX 3HAHUU
JUJIS1 COBPEMEHHOIO YEJIOBEKa
Hroro yacoB mo teme 3
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Tema «Opranusmsl 4 cpea 0OMTAHUS»

7.1 | Dxonoruueckue 1 Dxosiorudyeckue (haKkTopbl PackpeiBaTh cogepkaHue TEPMUHOB
hakTopsI Y 3aKOHOMEPHOCTHU UX JICUCTBUS. Y TIOHSITHI: KOJIOTUUECKHUI (akTop,
Knaccudukanus s3k010ru4eckux OMOJOTUYECKUH ONITUMYM,
(bakTopoB: abHOTHYECKHE, OrpaHUYMBAOIINN (JIMMUTHPYIOLIUH)
ouoTHyeckue, anTponorennsie. O6mue | Gaxrop.
3aKOHOMEPHOCTH JI€UCTBHUS KnaccuduumpoBath 3K0JI0rnyecKme
sKosoruueckux gakropos. [IpaBuio (paKTOPBI IO Pa3HBIM OCHOBAHMAM.
munumyma (K. [npenrens, XapakTepu3oBath 001111e
10. JInbux). TonepaHTHOCTS. 3aKOHOMEPHOCTH JICUCTBUS
OBpUOMOHTHBIE U CTEHOOMOHTHBIC AKOJIOTUYECKUX (haKTOPOB.
OpTaHU3MBL OO60CHOBBIBATH JIEUCTBHE 3aKOHA
JdemMoHcTpanun ONTHMYyMa U 3aKOHA OTPAaHUYHBAIOILIETO
Tabnuysl u cxemol: «IKOITOTUIECKUE ¢axropa.
(bakTopbI». [IpuBOOUTH IPUMEPHI:
O6opyaoBanue: repbapuun WJUTIOCTPUPYIOIIHE ICHCTBUE TTPABUIIA
Y KOJUICKIIUY PACTCHUN U dKUBOTHBIX, MHUHHAMYMa, OTPAaHNIHBAIOLIETO
PUCTIOCOOJICHHBIX K BIMSHHUIO (hakTOpa, 3BPHOMOHTHBIX
PA3THYHBIX SKOIOTHYCCKUX (akTopoB | ¥ CTCHOOMOHTHBIX OPTaHH3MOB
7.2 | AGuotuueckue 1 Abuotnueckue paxTopsl. PackpsiBaTh conepxaHue TEpMUHOB
(axTopsl. CBeT Kak CBeT Kak DKOJIOTHYeCKHi (aKTop. Y TIOHSATHUI: CBET, (POTOMEPUOIU3M.
9KOJIOTMYECKHI JlericTBuE pa3HbIX Y4aCTKOB XapaKTepru30BaTh JCHCTBUE CBETA KAK
akrop COJIHEYHOT'O CIIEKTpa Ha OPraHU3MBL. HKOJIOTUYECKOTO (PaKTopa.

DKOJIOTMYECKHE TPYIIIbl PACTCHUM

Y )KUBOTHBIX 1O OTHOLIECHHIO K CBETY.
CurnanpHas poJib CBETA.
DOTONEPUOIU3M.

CpaBHMBaATH JEHCTBUE Pa3HBIX
YYaCTKOB COJTHEYHOI'O CIIEKTpa

Ha OPraHU3MBl.

BbIsIBIISITE OCOOEHHOCTH CTPOCHUS
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JdemoHcTpanuu

Tabnuyer u cxemolr: «CBETOBOM
CIIEKTP», «IKOJIOTUUECKUE TPYIIIIHI
YKUBOTHBIX 10 OTHOIIIEHUIO K CBETYY.
Oo0opynoBanue: repbapuu
CBETOJIFOOMBBIX, TEHEIFOOUBBIX U
TEHEBBIHOCIIMBBIX PACTECHU;
CBETOJIIOOMBBIC, TCHETIOOUBEIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE
pacTeHwusl.

JlaGopaTopHasi paGora
«BrisiBIeHME TpUCTIOCOOIEHUMN
OpPraHU3MOB K BIIHSIHUIO CBETA

Y KU3HEEATESIbHOCTH PaCTCHUN
pa3HbIX SKOJOTUICCKUX TPYIIIT

10 OTHOIIICHUIO K CBETY
(cBeTOMIOOUBEIC, TECHEIIIOOUBBIE,
TEHEBBIHOCITUBEIC).

[TprBOIUTH IPUMEPHI PACTCHHUH Pa3HBIX
HKOJIOTHYECKUX TPYIIIT IT0 OTHOIICHHUIO
K CBETY.

BBISBIIATE 0COOEHHOCTH CTPOCHUS

U KU3HEESITEILHOCTH KMBOTHBIX
Pa3HBIX SKOJOTUYECKHUX TPYIIIT

10 OTHOIIIEHHUIO K CBETY (JHEBHEIC,
CyMepeYHbIe, HOYHBIC).

[TpuBOIUTH MPUMEPHI FKUBOTHBIX
Pa3HBIX SKOJOTHYSCKHUX TPYIIIT

110 OTHOIIICHUIO K CBETY.
OO60CHOBBIBAaTh 3HAUCHHUE
doToneproIM3Ma B )KU3HU OPraHU3MOB
U JIJISL IPAKTUKU CEIBCKOTO X031 CTBA

7.3

AOHOTHYECKHE
(bakTopsI.
Temneparypa kak
AKOJIOTHYECKUI

dakTop

TeMnepaTypa Kak 3KOJIOTHYECKUAN
dakrop. [elicTBrue TemmepaTypsl
Ha opraHu3Msl. [loiikunorepmHubie

Y TOMOMOTEPMHBIE OPTaHU3MBI.
DBpUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBIL.

JdemoHcTpauuu

Tabnuywl u cxemol: «TeNIOKPOBHBIE

PackpsiBaTh conepxaHue TEpMUHOB

Y MIOHSATUM: TeMIIeparTypa,
NONKUIIOTEPMHBIE (XOJIOAHOKPOBHEIE),
rOMOMOTEepMHBIE (TEMJIOKPOBHBIE)
OpraHu3Mbl, aHaOHO3, SBPUTEPMHBIC
OpraHU3Mbl, CTEHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJISALIHSL.

XapakTepu3oBaTh JI€MUCTBHE
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AKUBOTHBIE», «XOJOIHOKPOBHBIE
AKUBOTHBIEY.

O0opynoBanue: repbapuu

1 KOJIJICKIIUH TEIIOIIO0NBEIX,
3UMOCTOMKUX, MOPO30YCTOMYHUBBIX
pPACTEHHUIi; yyuesa NTULl U 3BEPEN.
JlaGopaTropHasi padora

«BpblsiBeHUE MTpHCTIOCOOIEHUIM
OpPraHU3MOB K BIIUSHHUIO TEMIIEPATYPbI»

TEeMIIepaTypbl HA OPTraHU3MBI.
BbIsBIISITE 0COOEHHOCTH CTPOCHHUS

U )KU3HEEATENbHOCTU
MONKUJIOTEPMHBIX (XOJIOTHOKPOBHBIX )

Y TOMOHOTEPMHBIX (TEIIOKPOBHBIX)
YKUBOTHBIX.

[TpuBOIUTH MPUMEPHI TOMKUIOTEPMHBIX
(XOJIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) KUBOTHBIX.

BhIsSBIISATE 0COOEHHOCTH CTPOCHUS

Y KU3HEJIEATETbHOCTH TEIUIOTIO0MBBIX,
3UMOCTOMKHUX, MOPO30YCTONYMBBIX
pacTeHui.

[TpuBOIUTH MPUMEPHI TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYMBBIX
pacTeHH.

[IpuBOAUTH TPUMEPHI SBPUTEPMHBIX

Y CTEHOTEPMHBIX OPTraHU3MOB

1.4

AOuornueckue
dakropsl. BrnaxxHocTh
KaK DKOJIOTHYECKUUN

dakTop

BiaxxHOCTB KaK 3KOJIOTMYECKUI
dakrop. [Ipucnocobnenus pacteHuit

K MOJIEPKAHUI0O BOAHOTO OanaHca.
Knaccuduxkamus pactenuit

M0 OTHOUIEHHUIO K BOJIE.
[TpucmocoOneHus KUBOTHBIX

K U3MEHEHHIO BOJHOTO pPEKUMA.
JdemoHcTpauuu

Tabauiibl U cxembl: «DU3NOTOTHYECKUE

PackpbiBaTh coiepkaHle TEPMUHOB

Y TIOHSITUH: BIAXKHOCTD, TUAPODUTHI,
rUrpoPuTH, ME30(PUTHI, KCEPODUTHI,
YKUBOTHBIE: BOJIHBIE, TTOJYBOJIHBIE,
Ha3eMHBbIE.

XapakTepu30oBaTh IEMCTBUE BIAXKHOCTU
KaK 9KOJIOTUYECKOro (hakTopa.
BbIsIBIISITE OCOOEHHOCTH CTPOCHUS

Y J)KU3HEJIEATeIIbHOCTH PACTEHUIN
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aZanTaIiy )KUBOTHBIX).
OO6opyaoBanue: repOapuu pacTeHHUI,
OTHOCSIIITUXCS K TUTPOQUTAM,
kcepodutam, Me3opuTaM, KOMHATHBIC
pacTeHus JaHHBIX TPYTII.
JlaGopaTopHasi paGorta
«AHATOMHYECKHE OCOOECHHOCTH
pacTeHUI U3 pa3HBIX MECT OOUTAHUS

Pa3HBIX YKOJIOTUYECKUX I'PYIII 110
OTHOLIEHHUIO K BOJE.

IIpuBOAUTE IPUMEPHI PACTEHUN Pa3HBIX
DKOJIOTMYECKUX TPYIII 10 OTHOLIEHUIO
K BOJIE.

BrIABIATE aHATOMUYECKUE

1 (PU3UOJIOTUYECKHE TPUCTIOCOOIEHUS
YKAUBOTHBIX K U3MEHEHUIO BOJIHOI'O
pexuma.

[IpuBOAUTE IPUMEPHI BOJHBIX,
IIOJIYBOJAHBIX U HA3€MHBIX )KUBOTHBIX

7.5

Cpenpl oouTanus
OpPTaHHM3MOB

Cpenbl 00MTaHUs OPraHU3MOB: BOIHAS,
HA3eMHO-BO3/IyIIIHAS, TOYBEHHAS,
ITyOWHHAs TIOATIOYBEHHAS,
BHyTpHOpranu3MeHHas. ®usuko-
XUMHUYECKHE OCOOCHHOCTH CPe/l
0OHWTaHUST OPTaHU3MOB.
[Tpucnoco6ieHust OpraHu3MoOB K KU3HU
B Pa3HBIX Ccpeaax.

JdemoHcTpauuu

Tabauywvt u cxemwvi: «Cpeapl OOUTaHUS
OpTaHU3MOBY.

O0opynoBaHme: KOIEKIINU
YKUBOTHBIX, OOMTAIONINX B Pa3HBIX
cpenax

PackpbIBaTh cojJiep;KaHUE TEPMUHA
«cpena oOOUTaHUSI.

XapakTepu3oBaTh 0COOEHHOCTH
BOJIHOM, HA3€MHO-BO3AYIIIHOM,
MOYBEHHOM, ITyOMHHO ITOITTOYBEHHON
Y BHYTPUOPTaHU3MEHHOMU CpeJl
o0OuTaHUs.

CpaBHUBATh GU3UKO-XUMHUCCKHE
YCJIOBHS Pa3HBIX CpeJl OOUTaHHUS.
BBISBISATE 4epThI IPUCTIOCOOIEHHOCTH
OPraHU3MOB K OOUTAHUIO B BOJHOM,
Ha3€MHO-BO3/1YIIIHOM, IOYBEHHOM,
BHYTPUOPraHU3MEHHOM cpenax
oOHMTaHUA.

[TpuBOAUTE MPUMEPHI OPTAaHU3MOB,
OoOUTAIONINX B Pa3HBIX Cpeiax
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7.6

buonornueckue
PUTMBI

buonornueckue put™msl. BHemHue
Y BHYTpeHHHE pUTMBI. CyTOYHBIE
U TOJUYHbBIE PUTMBI.
[Iprcnoco61eHHOCTh OPraHu3MOB
K CE30HHBIM U3MEHEHUSIM yCIIOBHM
KU3HMU.

JdemoHcTpanuu

Tabnuyvl u cxemwi.: «bromornueckue
PUTMBD.

Oo0opynoBanue: repbapuu u
KOJUIEKLIIUH PACTEHUN U dKUBOTHBIX,
o0J1aIaoIIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM
VU3MEHEHMSIM YCIIOBHUM KU3HU

PackpsiBaTh copepkaHue MOHITUA
«OUOIOTUYECKUE PUTMBI.
XapakTepu3oBaTb 0COOCHHOCTH
BHEIIHUX, BHYTPEHHUX, CYTOYHBIX

Y TOJMYHBIX OMOJIOTHYECKUX PUTMOB.
[IpuBOAUTE IPUMEPHI MPOSIBIICHUS
OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
OpPraHU3MOB.

BBISBISATE 4epTHI TPUCIIOCOOJICHHOCTH
OPraHMU3MOB K CE30HHBIM M3MEHECHUSIM
YCJIOBUH KU3HMU.

OnuchIBaTh CE30HHBIE SIBICHUS B )KU3HU
OpPraHu3MOB, PaCIPOCTPAHEHHBIX

B CBOE€U MECTHOCTH

7.7

Kusznennsie popmbl
OpPTraHNu3MOB

Kuznennsie popMbI OpraHU3MOB.
[TonsiTre o )xu3HEeHHOH (hopMme.
JKuznennsie HopMbI pacTCHUI:
JIEPEBbsl, KYCTAPHUKHU, KyCTAPHUYKH,
MHOTOJICTHUE TPaBbl, OJTHOJIETHUE
TpaBbl. JKu3HEeHHbIE (DOPMBI )KUBOTHBIX:
TUAPOOHNOHTHI, TEOOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHUS
1 00pasa )KU3HH.

JdemoHcTpauuu

Tabnuyst u cxemol: «Ku3HeHHbBIC
dbopmbl pacteHuin», « Ku3zHeHHbIE
(OpPMBI dKUBOTHBIXY.

PackpbIBaTh coqiep>kaHue MOHSITHS
(OKU3HEHHAsi opMa OpraHu3Ma.
BbIsBIISITE 0COOCHHOCTH CTPOCHHUS
U )KU3HECATEIPHOCTH PACTCHHM
Pa3HBIX KU3HEHHBIX (POPM.
[IprBOAUTE IPUMEPHI PACTEHUN Pa3HBIX
KU3HEHHBIX (POPM.

BEIsSIBIIATE 0COOEHHOCTH CTPOCHUS
U JKU3HEACSITEIIbHOCTH YKHBOTHBIX
Pa3HBIX JKU3HEHHBIX (POPM.
[TpuBOIUTH IPUMEPHI IKUBOTHBIX
pa3HBIX KU3HEHHBIX (OPM
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O0opynoBanue: repbapuun
Y KOJUIEKLIMU PACTEHUN U )KUBOTHBIX
Pa3IUYHbBIX )KU3HEHHBIX (hOpPM

7.8

buotnyeckue pakTopbl

buotnyeckue daxktopsl. Buab
OMOTUYECKUX B3aUMOJIEHCTBUN:
KOHKYPEHIIHS, XUITHUYECTBO, CUMOHO3
u ero gopmsbl. [lapazutuszm,
KOOIEpalusi, MyTyaJIu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxJeOHn4ecTBo). Hetpoduueckue
B3aUMOJICHCTBHS (TOITHMYECKUE,
dbopudeckue, padpuieckue). 3HaUCHHUE
OMOTHUYECKUX B3aUMOJIEHCTBUI

7151 CYILIECTBOBAHUS OPTaHU3MOB

B cpeie ooutanus. [Ipuniumn
KOHKYPEHTHOT'O UCKITIOUCHHUS.
JdemMoHcTpauuu

Tabnuysl u cxemul: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECAY,
«JKocHCTEMA XBOMHOTO JIecay,
«enu nutanusy, « XUITHAYECTBOY,
«Tapasutuzm», «KonkypeHuus»,
«Cumb6mo3», «KomMeHcanmm.
O0opynoBanme: KOIEKIINU
KABOTHBIX, YU4aCTBYIOIINX

B Pa3IUYHBIX OMOTHYECKUX
B3aUMO/JICUCTBUAX

PackpbIBaTh coJiepKaHNE TEPMUHOB

Y TIOHSTUI: KOHKYPEHIIUA,
XUITHAYECTBO, apa3uTU3M,
MyTyaju3M, KOMMEHCAJIU3M,
HETPOPUYECKHUE B3aUMOICHCTBUSI.
XapakTepu30BaTh BUJIbI OMOTHYECKUX
B3aUMOJICUCTBUH.

OOBSCHATH CYIIIHOCTh KOHKYPEHITUH,
XUITHAYECTBA, Mapa3uTU3Ma,
MyTyajau3Ma, KOMMEHCaIu3Ma.
[IpuBOAUTH IPUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTHYECKHUX
B3aUMOJICCTBUSAX Pa3HBIX TUIIOB.
O1eHuBaTh 3HaUYEHHE OMOTUUECKUX
B3aMMO/ICVCTBUU JJIS1 CYIIECTBOBAHUS
OpPraHu3MOB B Cpejie OOuTaHUsI.
OO0O0CHOBBIBATH JICUCTBUE MPHUHITUIIA
KOHKYPEHTHOTO UCKJIFOUCHUS

Hroro yacos mo teme
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Tema «IKk0J10rust BUI0B U MOILYJISIIIAIN»

8.1 | Dkonoruueckue 3 DKOJIOTUYECKHUE XapaKTEPUCTHKU PackpbIBaTh cosiepykaHue TTOHSITHSI

XapaKTePUCTUKU nomyssiuu. [lomymnsaius kak ITOTTYJISIIASD).

MmomyJsanun ounoJiornueckasi cucrema. Poip OHCHI/IBaTB 3HAY€HUE HEOJTHOPOIHOCTH
HCOXHOPOJHOCTH CPEBI, PU3MICCKUX | cpesipl, (hU3NUECKHUX OAPHEPOB
OapbepoB U 0OCOOEHHOCTEHN OMOJIOTHU 1 0COBEHHOCTEN GUOIOTUH BUIOB
BHJI0B B (JOPMHPOBAHHH B (popMUPOBAHUH TPOCTPAHCTBEHHOMN
IPOCTPAHCTBEHHOUN CTPYKTYPBI CTPYKTYpBI HOMYJIS LI,
nomyssaiui. OCHOBHBIC ITOKa3aTeIIH TIPHBONTE IPUMEPbI 0N YIS
MOMYJIALUH: YHCICHHOCTD, IIOTHOCTD, | pasHpIX BUOB PACTEHMH 1 KUBOTHBIX.
BO3pacTHas W MOJIoBask CTPYKTYypa, XapaKTepu30BaTh OCHOBHBIE
POKIACMOCTD, PUPOCT, TEMIT POCTA, 9KOJIOTMUYECKHUE ITOKA3ATEIH
CMEPTHOCTD, MHTDAHAL. HOMYJISIHH: YUCIIEHHOCTD, TNIOTHOCTb,
HAemoncTpanuu BO3pACTHAs M MOJIOBas CTPYKTYpa,
Tabnuysl u cxemol: «IKOITOTUIECKUE POKIAEMOCTD, IPUPOCT, TEMII POCTA,
XapaKTePUCTUKH TOMYJIISIIUN, CMEPTHOCTb, MUTPALIHSL.
«IIpocTpaHcTBeHHAs! CTPYKTypa
HOMYJISAIUNY, «Bo3pacTHbIE MUPaAMUIBI
TOTTYJISIITAN

8.2 | Dkonoruueckas 3 DKOJIOTMYECKas CTPYKTypa NONyJIAuu. | PackpbiBaTh coepkaHue TEPMUHOB U

CTPYKTypa OrneHKa YUCICHHOCTU MOMYJISIIHH. MOHSTHI: TUHAMHKA TTOMYJISIUH,

TOTYJISIUH. JlnHaMUKa TOMYJISIUY U €€ PeryJIaus. | OMOTUYECKUM TTOTEHIINAI IOy JISIIHAH,

JlnHaMUKa TOMYJISIITIT bruoTndeckuii oTeHIMAT MONYJSANNUNA. | KPUBBIC BBDKUBAHMUS, (PAKTOPHI

U €€ PeryJIsIus MopenvupoBaHue TUHAMHUKA CMEPTHOCTH, EMKOCTb CPE/IbI.

nonynsunu. Kpuseie pocta
YUCIICHHOCTH nonyisiuuu. Kpusbie
BBDKHBAHUS. Peryisinus 4ucieHHOCTH

OOBSACHATH 3aKOHOMEPHOCTH
pa3MelnieHust 0coO0el Monysiuu
Ha 3aHUMAaeMOU TEPPUTOPUH.
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NOMYJSUUI: POk (PaKTOPOB,
3aBHCAIINX U HE 3aBUCAIINX OT
TUIOTHOCTHU. DKOJIOTHYECKHUE CTPATETUH
BUJOB (1- 1 K-cTparerun).
JdemoHcTpanuu

Tabnuyst u cxemol: «CKOPOCTh
3acelieHUs MOBEPXHOCTH 3eMJITU
pa3IMYHBIMHA OpTaHU3MaMM)

O1eHnBaTh OMOTHYECKUI TOTEHIIAA
MOMYJIAUMNA pa3HbIX OPraHU3MOB.
AHaIM3UPOBATh KPUBBIE pOCTA
YUCJIEHHOCTH MONYJISALIUY U KPUBBIE
BBDKMBaHUS.

OO60CHOBBIBATh MPUUMHBI CICPIKUBAHUS
OMOTUYECKOTO MTOTEHIIUAJIa POCTa

Y IPUYXHBI BCIIBILIEK POKIAEMOCTH

Yy OTAEIbHBIX OPTaHU3MOB.
[lepeuucnsate GakTopbl CMEPTHOCTH,
PETYIUPYIOIINUE YUCIECHHOCTD
MOMYJISIAN PACTEHUN U dKUBOTHBIX.
OnuchIBaTh IKOJOTHYECKUE CTPATETUU
BHUJIOB

8.3

DKOJIOTHYECKAas HUIIIA
BUIA

[ToHsTHE 00 PKOIOTMYECKOI HULIIE

BUs1a. MecTtooOuTanue. MHOTOMepHast
MOJIEJIb DKOJIOTHYECKON HUIIIU

J. . XaTtunncoHa. Pazmepsl
skoyiorndeckou Huiu. IloreHnmanbaas
Y pEAUTM30BaHHAS HUIIIH.

Buj kak cucteMa nomyssnuii. Apeassl
BU10B. Buapl 1 UX >KM3HECHHBIC
CTpaTeruu. JKOJIOTUYECKHE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS

Y MHUTPAIMi KUBOTHBIX.
buonorunueckre nHBa3UM 4yKEPOTHBIX

PackpeIBaTh cojiep:kaHue TEPMUHOB

Y TIOHSATHI: 9KOJIOTUYECKAs HUIIIA, BU/I,
apeaJs, MUHBa3HUsl.

XapaKkTepru30oBaTb MHOTOMEPHYIO
MO/I€JIb SKOJIOTHYECKON HUIIU

. 1. XatuuHcoHa.

[IpruBOANTE MPUMEPHI SKOJIOTUUECKUX
HUIII Pa3HbIX BUIOB PAaCTCHUM

1 )KUBOTHBIX.

BBISIBIATH OTIIMYME IKOJTOTHYECKOM
HUIIIKA BUJIa OT €T0 MECTOOOUTAHUSI.
['paduuecku n300paxxarhb
MHOTOMEPHYIO MOJEIb SKOJIOTMYECKON
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BHUOB.

JdemoHcTpanuu

Iopmpem: ]J1. . XaTYNHCOH.
Tabnuyvt u cxemol: «MoJienb
AKOJIOTUYECKOW HUIIN

J. Y. XaTanHCOHa».

OO6opynoBanue: repOapuu pacTeHUN

KOJUICKIIUH KUBOTHBIX.
JlaGopaTopHasi paGorta
«IIpucnocoOneHust ceMsiH pacTeHHM
K PacCeJICHHUIO»

b

HUILHA I pa3HbIX BUJOB.
BbIABIATE IPUYUHBI PA3IAYNAN

B pa3zMepax dKOJIOTHYECKOU HUIIU

Y Pa3HBIX BUJIOB PACTEHUU U KUBOTHBIX.
AHanmM3upoBaTh NPUYHUHBI

U IIOCJIICACTBHUA CMCHBI AKOJOTMYECKOU
HUIIIN

HToro yacos 110 TeMe 9
9 Tema «IKOJOTrus COOOIIECTB. DKOJOTHIECKHE CHCTEMBD)

9.1 | CooOmiecTBO 1 CoobmiecTBa opranu3mMoB. broiieHo3 PackpriBaTh copiepxkaHre TEpMHUHOB
OpraHU3MOB — U ero cTpykrypa. CBs3u MeXIy Y OHATHUH: OMOIIEH03, OHMOTOII.
OHOLIEHO3 OopraHu3MaMH B OHOIIEHO3E. XapakTepu30BaTh OMOIIEHO3 U €T0

JdemMoHcTpauuu CTPYKTYpPBI: BUIOBYIO,
Tabauywl u cxemor: «CTpyKTypa IPOCTPAHCTBCHHYO, TPOPHICCKYIO.
OMOIIEHO3a», «DKOCHUCTEMA ITepeqnciaATh ¥ MPUBOIUTH IPUMEPHI
LIUPOKOJIMCTBEHHOIO JIECAY, CBSI3CH MKy OpraHu3MaMH
«IKOocHCcTEeMa XBOMHOTO JIecay B OMOLIEHO3E

9.2 | Dxocuctema 2 DKocHUCTEMA KaK OTKPBITasi CUCTEMA PackpbiBaTh coJiepxaHue TEPMUHOB

(A.A. Tencnu). ®yHKIIUOHAIBHBIE
OJIOKM OpPTraHU3MOB B 9KOCHCTEME:
IPOYTICHTHI, KOHCYMEHTHI,
penyueHnThl. Tpodguieckre ypoBHH.
Tpodurueckue 1enu U CeTH.

Y TIOHSITUI: SKOCHUCTEMA, MPOTYIIEHTHI,
KOHCYMEHTBHI, peIYLIEHThI, TPOPHUUECKUE
ypOBHH, Tpodudeckue (TUIIEBHIC)
I[ETTH ¥ CETH.

Ha3piBaTh CTPYKTYpHBIE KOMIIOHEHTBI
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Abuotnueckue 6JI0KH 3KOCUCTEM.
[TouBbI ¥ WIIBI B 3KOCUCTEMAX.
KpyroBopoT BemiecTB u MOTOK SHEPTUU
B DKOCHUCTEME.

JdemoHcTpanuu

Ilopmpemuwi: B. H. Cykaues,

A. JI. Tencnu.

Tabauywvt u cxemol: «OYHKIIMOHAIIBHBIC
I'PYIIIBI OPTaHU3MOB B 9KOCUCTEME),
«KpyroBopoT BeIIecTB B IKOCUCTEME,
«Ilenu nuranus (macTOuIHas,
JICTPUTHAS ).

OGopyaoBaHue: repbapuu pacTCHUM;
KOJUIEKIIUM HAaCEKOMBIX; Uy4Yella MTHI
Y 3BEpeH

HKOCUCTEMBI.
Xapakrepu30BaTh QyHKIIUU

U IPUBOJUTH IPUMEPHI

OpPraHU3MOB B DKOCHCTEME

Ha OCHOBE MMEIOIINXCS 3HAHUM

O pacTeHusiX, rpudax, bakTepusx

U )KMBOTHBIX.

OnuceIBaTh KPYTrOBOPOT BEIIECTB

Y TIOTOK SHEPTUU B SKOCHCTEME.
OOBSICHATH POJIb OPraHU3MOB

B OMOJIOTMYECKOM KPYTrOBOPOTE
BEIIIECTB U IOTOKE YHEPIHH.
[TpuBOANTH MPUMEPHI OPraHU3MOB,
3aHUMAIOLIUX Pa3Hble YPOBHU
TpO(UIECKUX TUPAMHU/IL.

CocTaBisiTh CXEMBI IEPEHOCA

BEIIIECTBA ¥ SHEPTUU B IKOCUCTEMAX
(uenu muTaHus).

CpaBHHMBATh MACTOUIIHBIE U JETPUTHBIE
LEeNY TUTaHUS

9.3

DKOJIOTUYECKUE
MTAPaMUIBI

OCHOBHbBIE TOKA3aTEJIN YKOCUCTEMBI.
buomacca u mpoaykuus.
DKOJIOTUYECKHE TUPAMU/IbI YUCET,
OroMacchl M SHEPTHH.
JdemMoHcTpauuu

Tabnuyvt u cxemwvl. « IKOJIOTHICCKAS
nUupaMu/ia Yucemn, « IKOJI0TrnYecKas

PackpsiBaTh conepkaHue TEpMUHOB
Y TIOHSTUIA: MPOAYyKLIHMsI, Oromacca,
HKOJIOTUYECKas MUpaMU/Ia.
XapakTepu3oBaTh IpaBuiIa
HKOJIOTUYECKUX MTUPAMU/] YHCET,
OMOMAacCChl U YHEPTUHU.

OOBSACHATH NPUUMHBI PATUUMIA
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nupamujia GuoMacchl,
«IKoJornuuecKas mupamMuia SHEPTrum»

B IIPOIYKTUBHOCTHU Y Pa3HBIX
DKOCUCTEM.

[IpuBOAUTH TPUMEPHI IPAKTUYECKOTO
MIPUMEHEHHMS MPABUII HKOJIOTHUECKUX
nupamuz.

CpaBHuBaTh OMOMaccy U NPOAYKIIHIO
HKOCHUCTEM CylIM U MUpOBOro okeaHa

9.4 | Usmenenus HanpaneHHbie 3akOHOMEPHBIE CMEHBI | PackphIBaTh COJIep:KaHUE TEPMUHOB
COOOIIECTB — coo0111ecTB — cykreccuu. [lepBuuHble | U IOHSATUIN: CYKIIECCHUS, KITUMAKCHOE
CYKIIECCUU Y BTOPUYHBIC CYKIIECCUU U UX COOOIIECTBO, CYKIIECCUOHHBIN PS/I.

MPUYUHBI. AHTPONIOT€HHBIE XapakTepu3oBaTh CYKIIECCHUMU:
BO3JICMCTBUA HA CYKIIECCHUHU. NIEPBUYHBIE U BTOPUYHBIE, TPUBOJAUTH
KnumakcHoe cooO1ecTBo. UX MPUMEPHI U HA3bIBATh PUYNHBI
buopaznoobpaszue u mojgHoTa CMEHBI COOOIIECTB.

KpYTrOBOpOTA BEIIECTB — OCHOBA CpaBHHMBATh BPEMEHHBIE U1 KOPEHHBIE
YCTOMYMBOCTH COOOIIIECTB. OMOreoIeH03bl Ha KOHKPETHBIX
JdemMoHcTpauuu IIPUMEpPAaX CBOEU MECTHOCTH.
Tabnuyer u cxemol: «Ob6pazoBaHue MonaenupoBats pe3ynbTaThl Ipolecca
6omotay, «IlepBuuHas cykieccus», CMEHBI OMOT€0EHO30B 0] BIUSHUEM
«BoccranoBieHue jieca 1nocie aHTPONIOTEHHOTO (haKTOpa

oXxKapa»

9.5 | Ilpupoansie [IpupoaHbIE SKOCUCTEMBL. PackpeiBaTh coqiepkaHue TEPMUHOB
OKOCHUCTEMBI I[eMOHCTpaIII/II/I A NOHSITUU: (l)I/ITOHJIaHKTOH,

Tabnuyvl u cxemvl. « IKOCUCTEMA
ITUPOKOJUCTBEHHOTO JIECay,
«IKocucTEeMa XBOMHOTO JIECay,
«DKocucTema o3epay.

300IUIaHKTOH, SIPYCHOCTb.
Xapaktepu3oBaTh NPUPOIHBIE
HKOCUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha IIpuMepe 03epa,
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O0opyaoBanue: akBapuyM Kak MOJEIb
KOCUCTEMBI.

IKCKypeHs « DKCKYpCHsI B TUITMUHBIN
ouoreoleHos (B 1yOpaBy, Oepe3HsiK,
€JIbHUK, HA CYXOJOJIbHBIN

WJIU IOWMEHHBIH JIyT, 03ep0o, 60J0TO)»

XBOWHOTO Y IIUPOKOJIMCTBEHHOT'O Jieca).
OOBSCHATH MPUUUHBI PA3TUYHON
OroMacchl IPOIYLIEHTOB

Y KOHCYMEHTOB B MPUPOTHBIX
PKOCHCTEMaX.

CocTaBiaTh MacCTOUIIHBIC U IETPUTHBIE
[ENU MUTAHUS TTPUPOJIHBIX IKOCUCTEM.
[IpuBOUTH MPUMEPHI OPraHU3MOB,
BXOJISIIIIUX B COCTAaB (DUTOIJIAHKTOHA,
300IIJIJAHKTOHA, OeHTOCA.
OOGO0CHOBBIBATH POJIb IPYCHOCTH

B JKM3HHU Ha3€MHBIX DKOCHCTEM.
CpaBHHMBATh OMOMaCCy M MPOAYKITHIO
BOJHBIX U Ha3€MHBIX YKOCUCTEM

9.6

AHTpOIIOTE€HHbIE
HKOCUCTEMBbI
(arposKOCHUCTEMBI)

AHTpPOIOT€HHBIE SKOCUCTEMBI.
ArposkocucTema.

Arpo1ieHo3s. Paznuuus Mexmay
AHTPOIIOT€HHBIMH

Y IPUPOJHBIMU SKOCUCTEMAMHM.
JdemoHcTpauuu

Tabnuysl u cxemsl: «ATPOIICHO3Y,
«KpyroBopoT BemecTB 1 NOTOK
SHEPTHUH B arpOLIEHO3E.
Oo6opynoBanue: repbapuu
KYJbTYPHBIX U TUKOPACTYIIIHUX
pacTeHui.

JKCKypcust «IKCKypcus

PackpsiBaTh conepkaHue TEPMUHOB
Y TIOHSATHI: arpO3KOCHUCTEMA,
arpoleHo03, MOHOKYJIbTYpa.
XapakTepu30BaTh OCHOBHBIE
KOMIIOHEHTBI arPO3KOCUCTEMBI.
[IpuBOAUTE IPUMEPHI
arpOdKOCUCTEM.

CocTaBidaTh ey NUTaHUS arpOLEHO3A.
OO00CHOBBIBaTH MPUUUHBI HU3KOMN
YCTOMYMBOCTHU arpO3KOCHUCTEM.
CpaBHHMBATH arpO3KOCUCTEMBI

Y IPUPOJHBIE SKOCUCTEMBI.
XapakTepu3oBaTh POJIb YETOBEKA

134




B arpO3KOCHUCTEMY (Ha MoJie
WIN B TETUTUYHOE XO3SHCTBO)»

B COXPAaHEHUU YCTOMYUBOCTHU
arpodKOCUCTEM

9.7

YpO0osKOCHUCTEMBI.
DKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE
KOMITOHEHThI YPOOIKOCUCTEM.
l'opoxackas dnopa u payna.
CunaHTponu3anus ropoAcKon GpayHsl.
buonornyeckoe u X03MCTBEHHOE
3HAYEHUE arpO’IKOCUCTEM

U ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJCUCTBUM
OpPraHU3MOB B SKOCUCTEMAX.
[IepeHoc sHEPrUN M BEUIECTB MEKY
CMEKHBIMH dKOCUCTEMAMH.

Y CTONYHUBOCTH OPTAaHU3MOB,
NOMYJIALINI U SKOCUCTEM B YCIOBUSAX
€CTECTBEHHBIX U aHTPOIOTEHHBIX
BO3/E€HCTBHIL.

Meton0J10rust MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOT€HHBIX
DKOCHUCTEM.

JdemoHcTpauuu

Tabnuywl u cxemol.: «IIpumepsl
ypOOIKOCUCTEMY.

IIpakTuyeckas padora

«3yuenue u onucaHue
ypOOIKOCUCTEMBD».

PackpbIBaTh cojepxaHue TEPMHHOB
U TIOHSTHI: ypOOsKOCcHcTEMA,
CUHAHTPOMIU3AIIHsI, TOpoJIcKas (hiopa,
ropojickas ¢hayHa, SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIC
KOMITOHEHTBI YPOOIKOCHUCTEM.
OmnuceiBaTh OMOJIOTHYECKOE

U XO3SMCTBEHHOC 3HAUCHUC
ypOOIKOCHUCTEM.

[TpuBOIUTH IPUMEPHI U OLICHUBATH
COCTOSTHUE YPOOIKOCHUCTEM CBOEH
MECTHOCTH.

BbIsBIISITE 0COOEHHOCTH TOPOACKOM
dopsl U hayHBbIL.

CpaBHHMBATh YpOOIKOCHCTEMBI

U TIPUPOJIHBIC YKOCUCTEMBI

135




Jlaboparopnas padora

«M3yuenune pazHooOpa3us MEJIKUX
MOYBEHHBIX WIEHUCTOHOTUX B Pa3HbIX
AKOCUCTEMAaX»

Htoro

4acoB I10 TEME 12

10

Tema «buocdepa — rirodaabHas IKOCUCTEMA)

10.1

buocdepa. Ctpykrypa 2
U coctaB Ouochepsl

buocdepa — obmennanerapHas
o0onouka 3emit, T1ie CyIIeCTBYeT
WX CYIIIECTBOBAJIA )KU3Hb. Pa3BuTHE
npeCcTaBlIeHU# o0 Onochepe B Tpyaax
9. 31occa. Yuenue B.M. Bepnaackoro
0 6uocdepe. O6aacTu 6uochepsl U ee
cocTaB. JKuBoe BeriecTBo 6uochepsl
U ero (PyHKITUH.

JdeMoHcTpauuu

Ilopmpemuwi: B. . Bepnackuit,

3. 3rocc.

Tabauyvt u cxemwl: «I"eochepsl
3emuiny», « DYHKITIH )KUBOTO BEIIECTBA

PackpbIBaTh coiepkaHre TEPMUHOB

U TIOHSITUI: Ouocdepa, )KuBoe
BEIIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIECTBO, OMOTEHHOE
BCIIECTRBO.

[TpuBoUTH HOPMYITUPOBKU OCHOBHBIX
nonoxenun yuenus B. U. Bepnanckoro
o ouocdepe.

XapakTepu3oBath 06sacTu 6rocdepsl
U UX COCTaB, Ha3bIBaTh 00JIACTH
pacmpocTpaHeHHs )KHUBOTO BEIIECTBA

B 000J109Kax 3eMJIM U BBISBISTD
MPUYMHBI €T0 PA3THYHOTO
pacnpeneeHus.

[lepeuncnsaTh GyHKIMH KUBOTO
BeriecTBa onocdepsl (razoasd,
OKHUCJIUTETHHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTPAI[MOHHAs, OMOXHUMHUYCCKas ).
[IpuBOaUTH MpUMEPHI IPEOOPA3YIOIIETO
BO3/ICHCTBHUS KUBOTO BEIECTBA

Ha Onocdepy.
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AHanu3upoBaTh U OLICHUBATh
OHMOJIOTHYECKYI0 UHPOPMALIUIO

0 I100aTbHBIX KOJIOTHYECKUX
npobseMax Ouocdepsl, MoIydaeMyro
U3 Pa3HbIX HCTOYHUKOB.

OuenuBatse Bk B. M. Bepnanckoro,
9. 310cca B CO3aHUE YUEHHUS

o ouocdepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBAHUS
ouocdepsl.
Kpyrosopotsl
BEILECTB

3aKOHOMEPHOCTH CYIIECCTBOBAHUS
ounochepsl. OcobeHHOCTH OHOCPepbl
KaK TJI00aIbHOM YKOCUCTEMBI.
Jlunamuyeckoe paBHOBECHE

B Ouocdepe. KpyroBopoTs BelecTn
U OMOr€OXUMUYECKUE IIUKIIBI
(yraepoaa, azora). PUTMUYHOCTH
SBJICHUH B Onocdepe.
JdemMoHcTpauuu

Tabauyvt u cxemwl: «I'eochepsl
3eminny, «OyHKITUU )KUBOTO
BeniecTBay, «KpyroBopot azota

B mipupoae», «KpyroBopoT yrieponaa
B IIpupoie», «KpyroBopot kuciopoaa
B Tipupoae», «KpyroBopoT BOIbI

B TIPUPOJICH

PackpbIBaTh cojepkaHue TEPMUHOB

Y MTOHATHUH: TI100abHas SKOCHCTEMA,
JTUHAMUYECKOC PaBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTeOXMMUYECKHUE ITUKIIBI.
XapakTepu30BaTh 0COOCHHOCTH
ouocdepsl Kak riaodaIbHON
HKOCHUCTEMBI.

Omnpenensate GyHKINUIO OHOChHEpHI

B oOecrieueHnu OMOTeHHOTO
KPyroBOpPOTA BEIIECTB Ha IJIaHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTrOBOPOTHI: BOJIBI, YTIIEPO/Ia, a30Ta.
CpaBHUBaATh 0OCOOCHHOCTU KPYTrOBOPOTA
Pa3TUYHBIX BEIICCTB.

OrneHuBaTh 3HAYEHUE KPYrOBOPOTA
BEIIECTB JIJISl CYIIECTBOBAHUS JKU3HU
Ha 3emuie.

OOBSICHATH POJIb OPTAaHU3MOB
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B OMOJIOTUYECKOM KPYTOBOPOTE
BELIECTB.

BEISBIIATE TUHAMHUYECKOE PABHOBECHE
ounocdepsl.

[TpuBOIUTH TPUMEPHI PUTMUIHOCTH
SBJICHUH B Onocdepe

10.3 | 30HanBHOCTH
o6uocdepnl. OCHOBHBIE
OMOMBI CYIIIH.

Y CcTONYMBOCTH
ouochepsl

3oHanbHOCTH Ouochepsl. [lonsTHE

0 ouome. OCHOBHBIE OMOMBI CYIIIU:
TYH/pPa, XBOMHBIEC JieCa, CMEIIIAHHBIC

U IITUPOKOJIUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MyCTHIHU, TPOTIUUYECKUE JIeca,
BBICOKOTOpbs. Kitumar, pacTutenbHbIN
Y KUBOTHBIN MUP OMOMOB CYIIIH.
Crpyktypa 1 QYHKITUS KUBBIX CUCTEM,
OIIEHKA UX PECYPCHOr0 MOTEHIINAaIa

U OrocepHbIX QYHKIIHM.
JdemMoHcTpauuu

Tabauywl u cxemol: «OCHOBHBIC OMOMBI
cymmny, «KinuMmaTuueckue mnosica
3emnmy, «Tynapay, «Taiiray,
«CMenIaHHbBIN JIEC,
«InpokoIMCTBEHHBIN JieCy, «CTenby,
«CaBanHay, «IlycTbIHY,
«Tponmueckuit ecy.

OO6opynoBanue: repbapuu pacTeHUN
pPa3HbIX OMOMOB; KOJUICKIIMH )KUBOTHBIX

PackpsIBaTh cojiepikaHnue TEPMUHOB
U TTOHSTHI: OMOMBI, TYH/Ipa, XBOWHBIC
jeca, CMEIIaHHbIC Jieca,
HIMPOKOJUCTBEHHBIE Jieca, CTCIIH,
CaBaHHbI, MyCTBIHK, TPOITMYCCKUE JIeca,
BBICOKOTOPBSI.

[Toka3bIBaTh Ha KapTe

U XapaKTePH30BaTh OCHOBHBIE OMOMBI
CYIIIH.

CpaBHHBAaTh OCOOCHHOCTH KJIMMATa,
II0YB, PACTUTEIILHOTO ¥ JKHBOTHOI'O
MHUpa pa3HbIX OMOMOB CYIITH 3EMIIH.
BBISBIIATH NPUYNHBI 30HATBHOCTH

B Onocdepe

HToro yacoB no teme
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11

Tema «Hes10BeK 1 OKpy:Kamoas cpexa»

111

Bosneicteue
YeJioBeKa Ha onocdepy

2

DKOJIOTMYECKHE KPUZHUCHI U UX
IIpUYuHbL. Bo3iencTBue yenoBeka

Ha Ouocdepy. 3arps3HeHUE BO3AYITHON
cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOM cpenbl. OXpaHa BOAHBIX
pecypcoB. Pa3pyiienue noussl. Oxpana
MIOYBEHHBIX pecypcoB. M3meHnenue
KJIuMaTa.

JdemoHcTpanuu

Tabnuysl u cxemol: «3arpsa3HeHUE
aTMoc(epbl», «3arpsi3HeHNe
rusipocepb», «3arpsa3HeHUE MOYBBDY,
«ITapHUKOBBIN 2P HEKT

PackpbIBaTh comepkaHue TEPMUHOB

U TIOHSTUI: aTMocdepa, BeliecTna-
3arpsi3HUTENH, TAPHUKOBBIN AP (DExT,
«030HOBAS JIBIPAY, KKUCIOTHBIE
TOXIM», TUapocdepa, SBTpodUKaIUs
BOJIOEMOB, TI0YBa, IPO3HS TIOUB,
MECTUITU/IBI, DKOJIOTHICCKUH

KPH3HC.

AHaJIU3UPOBATH AHTPOIIOTCHHBIC
dbaxTophl BO3/IeHCTBUS Ha Ouochepy
(poJib yenoBeKa B MPUPO/IE) Ha PA3HBIX
JTamax pa3BUTHS YEJIOBEUECKOTO
o0111ecTBa.

XapakTepu3oBath ri100aibHbIe
AKOJIOTUYECKHE MTPOOIIEMBI;

OCHOBHBIE UCTOYHHUKHU aTMOC(HEPHBIX
3arpsi3HEHUI; SKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIE C YBETUUCHUEM
TpPaHCTIOPTa B KPYIMHBIX TOPOJIAX;
ABTPOPHUKAITIIO BOJOCMOB;
MOCIICJICTBUS 3arPS3HEHUS BOJT
XUMHYECKUMU BEIIECTBAMU;
BO3/ICHCTBUE YEIOBEKA HA TTIOUYBEHHBIN
MTOKPOB.

ApryMEeHTHPOBATh 3HAUCHUE
HKOJIOTUYECKUX 3HAHUH B PEIICHUN
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BOIIPOCA O NOAAEPKAHUU YCTOMUMBOCTH
ouochepsl

11.2

AHTpONOreHHOE
BO3JICUCTBHE

Ha PaCTUTEJbHBIN U
YKUBOTHBIN MHUP.
Oxpana npupojibt

AHTpPOIOT€HHOE BO3/ICUCTBUE

Ha PACTUTEJIbHBIA U KUBOTHBIM MHUP.
OxpaHa pacTUTEIBLHOTO U KUBOTHOTO
Mupa. OCHOBHBIE IPUHIIUIBI OXPAHbI
npupobl. Kpacueie kauru. Oco0o
OXpaHsieMbl€ IPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue cajabl

Y 300JI0TMYECKHUE MapKHU.
JdemoHcTpanuu

Tabauywt u cxemwvl: «Oco00

OXpaHsieMble TPUPOIHBIE TEPPUTOPU.

O6opynoBanue: ¢hotorpaduu
OXpaHsIEMbIX PACTEHUH U JKUBOTHBIX
Kpacnoit kauru PO, KpacHoit kHurn
peruona

PackpsiBaTh cojiepkaHie TEPMUHOB
Y TIOHSATUM: COKpAILIEHUE
Oropa3zHooOpa3us, OXpaHa IPUPOJIbI,
0c000 OXpaHsieMble PUPOTHBIC
tepputopuu (OOIIT), GoTannyeckuit
cajl, 300JIOTUYECKUI MapK.
XapakTepu30BaTh MJIaHETAPHYIO POITh
pacTeHU U )KUBOTHBIX.

[TpuBOAUTE TPUMEPHI TIPSMOTO

¥ KOCBEHHOI'0 BO3/ICHCTBUS YeTI0BEKa
Ha PACTUTEJIbHBIN U )KUBOTHBIN

MHUP.

XapakTepu30BaTh MPUHIIUIIBI
«BceMHUpHOU CTpaTeruu OXpaHsbl
IPUPOJIBI».

[lepeuncnsaTb 0COOEHHOCTH Pa3IUYHBIX
OOIIT.

[TpuBoguthk npumepsr OOIIT,
PaCIOI0KEHHBIX B CBOEM MECTHOCTH.
Jloka3pIBaTh Ha MPUMEpPAX ONACHOCTh
COKpaIeHUs OMOJIOTHIECKOTO
pazHooOpa3ust 3eMIIn.

[IpuBOAUTH TPUMEPHI PEAKUX

Y MaJIOYUCJICHHBIX BUJIOB PACTCHUN

U KUBOTHBIX CBOEl MECTHOCTH,
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3a”HeceHHbIX B KpacHble kHurn
pernoHoB u Kpacnyto kaury PO

11.3 | PaunonanbHoe 2 OCHOBHBIE IPUHILIMIIBI YCTONYUBOTO PackpsIBaTh conepkaHue TEPMUHOB
IPUPOJONOIB30BAHUE Pa3BUTHSA YEJIOBEYECTBA U IIPUPOJIBI. Y TIOHATUI: pallMOHAIBHOE
U yCTOMYHBOE PanmonanbsHOE NpUpOIOIIOIB30BAaHUE IIPUPOIOIOJIB30BAHUE, YCTOWNUNBOE
pa3BUTHE U COXpaHEeHHEe OMOJIOrH4YeCcKOro pa3BUTHE, IPUPOJIHBIE PECYPCHI,
pazHooOpazust 3emiu. DKOJIOTUYECKUH CIE].
OO6mre 3aKOHOMEPHOCTH XapakTepu30BaTh OCHOBHbIE TPUHITHI]
rJ100aJIbHBIX 9KOJOTHYECKUX YCTOMYHMBOTO Pa3BUTHUS YEJIOBEYECTBA
KkpusnucoB. OcobeHHOCTH U TIPUPOJIBIL.
COBPEMEHHOI'0 KpU3HUCA U €T0 OnuceiBaTh HEMCYEPIIAEMbIE
BEPOATHBIC TIOCICACTBUSL. Y hcuepriacMble IPUPOIHBIE PECYPCHI,
Pa3BuTue METO10B MOHUTOPHUHIA MOIYEPKUBAsi OTHOCUTEIBHOCTD
Pa3BUTHSA OMACHBIX TEXHOTEHHBIX HENCUEePIIAEMOCTH TIPHPOIHBIX
HPOLECCOB. pECYPCOB; XapaKTE€PU30BaTh IIPOLIECCHI
JeMoHCTpanuu VX BO3HUKHOBEHUS U YCIIOBUS CPELBI,
Tabnuyel u cxemol: «Moaenu MPUBOASAIINE K BX (POPMHUPOBAHMUIO.
YIPaBIsIEMOr0 MUpPay PackpbiBaTh mpo6sieMbl paliiOHAIBHOT!
MIPUPOIONOJI30BAHUS U HAXOUTh YT
WX PEILICHUS
HToro yacos no teme 6
Pe3epBHOE Bpemst 8
OBIIEE KOJIMYECTBO 102
YACOB IIO TTPOI'PAMME
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HNOYPOYHOE IVNIAHUPOBAHHUE 10 KJIACC, yruay0uaénnblii ypoBeHsb , 2025-2026 y. roa

Kosn4yecTBO 4acoB

Ne T JIEKTPOHHBbIC HU(PPOBHIE
n/n eMa ypora Bcero Konrpoaen | Tpakrueck o0pa3oBaTe/ibHbIE PeCypPChl
ble padoThI ue padoTsbl
bu6anorexa [JOK
1.buosorust kak KOMIUIEKCHAs! HAyKa U urok.apkpro.ru
1. 1
KaK 4acTb COBPEMEHHOT0 OOLIECTBA bubaunorexa POIII
https://resh.edu.ru
bu6anorexa IIOK
2 2.12KuBble CUCTEMBI U UX CBOMCTBA 1 urok.apkpro.ru bubimorexa
' ' PO https://resh.edu.ru
2.2.YpoBHEBasi OpraHu3anus >KuBbIX bubmorexa [TOK
3. cHOTOM 1 urok.apkpro.ru bu6imoreka
PO https://resh.edu.ru
but6mmoreka IIOK
3.McTopus OTKPBITUS M U3YICHUS
4. xnerkn. KteTounas Teopus 1 urok.apkpro.ru bubnmoTeka
POIII https://resh.edu.ru
MeTo1bI MOJIEKYJISIPHOM M KIIETOYHOU bubnuoreka [JOK
ouonoruu. [lpakmuueckas paboma urok.apkpro.ru bubnuoreka
5 «H3yuenue memo0os KiemouHou 1 05 POIII https://resh.edu.ru
' ouonozuu (xpomamozpagus, '
anekmpoghopes, oupgepenyuanvroe
yenmpudghyeuposanue, I11[P)»
6. CraproBasi KOHTPOJIbHasA padora. 1 1
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https://urok.apkpro.ru/
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https://urok.apkpro.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/

bu6anorexa [JOK

7. 4 XMMHYECKUI COCTAB KJIETKH. urok.apkpro.ru bubimnoreka
POIII https://resh.edu.ru
bu6anorexa [JOK

Bojna u MuHepasibHbIC BEIIECTBA KIETKU,
8. HX BHOMOrHYECKAS POt urok.apkpro.ru bubanoreka
POII https://resh.edu.ru
Oprannueckue BeIeCTBA KIETKU — bu6anorexa [JOK
9 oenku. Jlabopamopnas paboma 0.5 urok.apkpro.ru bubanoreka
' «ObHapyacenue 6e1K08 ¢ NOMOUbIO ' POIII https://resh.edu.ru
KaueCmeeHHbIX PeaxKyuil»
10 CaolicTBa, KIaccupukanusg U QyHKIUH
"| OeJKoB
Opranuueckue BeIeCTBa KIETKU — bubmorexa LIOK
11. urok.apkpro.ru bubanoreka
YICBOIbI POIII https://resh.edu.ru
Opranuyeckue BeIlecTBa KJIETKU — Eubmaorexa LOK

12. I urok.apkpro.ru bubanoTeka

PO https://resh.edu.ru
Hyxnennossie kucnotel. [JHK u PHK. bubnmnorexa [IOK
Jlabopamopnas paboma «Hccneoosanue urok.apkpro.ru bubnuoreka
13. 0.5 -
HYKIEUHOBLIX KUCTIOM, BblOCJICHHBIX U3 PDIII https://resh.edu.ru
KJIeMOK PA3IUYHbIX OPSAHUZMOB»
bu6anorexa [JOK
14, Crpoenue u dymiim ATSI)T. qI)[pyme urok.apkpro.ru bubanoreka
HYKICO3UATPHPOCHATEL ( ) PO https://resh.edu.ru
15 CexBenuponanue JJTHK. MeTtoas bubnuoreka [JOK

I'CHOMHUKH, TPAHCKPUIITOMHKH,

urok.apkpro.ru bubanoreka
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MIPOTEOMHUKH

POIII https://resh.edu.ru

bu6anorexa [JOK

16. | Mertoabl CTPYKTYpPHON OHONIOTHH urok.apkpro.ru bubnuoTeka
POIII https://resh.edu.ru
5. Tune! knerok. IIpokapuornyeckas budmmorexa HOK
17. K.;IeTKa ' urok.apkpro.ru bubnmorexa
POIII https://resh.edu.ru
bu6anorexa [JOK
18. | Crpoenue 3ykapuoTHUECKOMN KIETKH. urok.apkpro.ru bubnuoTeka
POIII https://resh.edu.ru
IToBepXHOCTHBIN anmnapar KJIETKH bubamnorexa [{IOK
19. | Ilpaxmuueckas paboma «H3yuenue 0.5 urok.apkpro.ru bubnuoTeka
CBOUCME KNeMOYHOU MeMOPAHbL» POIII https://resh.edu.ru
[IuTornasma u €€ OpraHoOU/IbI. bu6anorexa IIOK
20 Ipaxmuueckas paboma «H3yuenue 05 urok.apkpro.ru bu6imoreka
" | osudicenuss yumonaazmul 6 ' POIII https://resh.edu.ru
PACMUMEIbHBIX KIemKaXy»
OnnomeMOpaHHBIE OPTaHOUIbI KJIETKH. bu6anorexa IIOK
21 Jlabopamopnas paboma «Hccneoosanue 05 urok.apkpro.ru bubnuoreka
| maasmonusza u dennazmonusa 8 ' POIII https://resh.edu.ru
PACMUMETIbHBIX KIeMKAX)
bu6anorexa [JOK
22. | HememOpaHHBIC OPTaHOUIBI KICTKH. urok.apkpro.ru bubnnoreka
POII https://resh.edu.ru
bu6anorexa [JOK
23. | Ctpoenue u GyHKIUU sIpa urok.apkpro.ru bubnuoreka

POIII https://resh.edu.ru
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CpaBHUTETBHAS XapaKTEPUCTUKA KIETOK
sykapuoT. JlabopaTopHas pabota

bu6anorexa [JOK
urok.apkpro.ru bubnuoreka

24 «W3ydenue cTpoeHUsI KIIETOK Pa3InYHbBIX 05 POIII https://resh.edu.ru
OpPraHU3MOBY
6. ACCUMIIISLINS U TUCCUMMIISILIAS — bubmmoreka IIOK
25. | 1Be cTOpoHBI MeTabonmu3Ma. THurmsl urok.apkpro.ru bubnuoTeka
oOMeHa BELIECTB. PO1II https://resh.edu.ru
depMEeHTATUBHBIN XapaKTep KICTOYHOTO bubamnoreka I{OK
MmeTabonm3ma. JlaboparopHas pabora urok.apkpro.ru bubanoreka
26. | «M3yuyeHHe KaTaJuTHYECKONH aKTHBHOCTH 0,5 PDIII https://resh.edu.ru
dbepMeHTOB (Ha TPUMEPE aMHJIA3bl WITH
KaTasasbl)»
benku-aktuBaTOPHI U OCITKH- bubnuoreka [JOK
uHTrHOUTOpPHI . JIabopaTopHas pabora urok.apkpro.ru butimoreka
27. | «UW3yuyenue hpepMEeHTATUBHOIO 0.5 POIII https://resh.edu.ru
pacieruieHus MepoKCHIa BOIOPO/Ia B
PACTHTEIBHBIX W KUBOTHBIX KIETKAX)
but6mmoreka IIOK
28. | ABTOTpO(dHBII THIT 0OMECHA BEIIECTB urok.apkpro.ru butimoreka
POII https://resh.edu.ru
bu6anorexa [JOK
29. | ®orocuHTE3 urok.apkpro.ru bubamorexa
POII https://resh.edu.ru
XemocuHTe3. JlabopaTopHas pabora bubmmoreka [JOK
30. | «CpaBuenwue mporieccoB GOTOCHHTE3A U 0.5 urok.apkpro.ru bubnnoreka
XEMOCHHTE3a» POIII https://resh.edu.ru
31. | Amna’poOHbIe opraHn3Mbl. Buss 0,5 bubnuoreka [JOK
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Opoxenus. JlaboparopHas pabota
«CpaBHEHHE TIPOLIECCOB OPOKEHUS U
JTBIXaHUS)

urok.apkpro.ru bubnuoreka
PDIII https://resh.edu.ru

AspoOHbBIC OPTaHU3MBbI. DTarbl
HHEPreTUYeCcCKOro oOMeHa. DHeprus

bu6anorexa [JOK
urok.apkpro.ru bubnuoreka

32. | MeMOpaHHOrO IpajiueHTa MPOTOHOB. POIII https://resh.edu.ru
Cunre3 AT®: paborta nporonHoit ATD-
CHHTA3bI
KonTpoabHasi pabora Nel mo teme bubnuoteka [JOK
33 «CTtpoenne u GyHKIHUM KIETKH. urok.apkpro.ru bubnuoTeka
" | OOMmeH BelecTB M MpeBpaleHNe POIII https://resh.edu.ru
JHEPTUM
bu6anorexa IIOK
34. | 7.Peakiuu MaTpuyHOTO CUHTE3a urok.apkpro.ru bubnmnoreka
POIII https://resh.edu.ru
. bu6anorexa IIOK
35. glpﬁ?wpmum - MATPHHIHDIT CHHTES urok.apkpro.ru bubnuoreka
POIII https://resh.edu.ru
36. | Tpancusus u e€ dTanbl
KonupoBanue amunokuciior. Poib Brbmaorexa HOK
37. HGOCOM B BHOCHITEse Betka urok.apkpro.ru bu6imoreka
P POIII https://resh.edu.ru
bu6anorexa [JOK
38. Siraalgf:um FCHOMA Y TIPOKApHOT 1 urok.apkpro.ru bu6nmoreka
yxap POII https://resh.edu.ru
39 MonekysipHble MEXaHU3MbI KCIIPECCUU bubnuoreka [JOK

T€HOB Y YKapuoT

urok.apkpro.ru bubanoreka
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POIII https://resh.edu.ru

Bupycbl — BHEKJIETOUHBIE POPMBI

bu6anorexa [JOK

40. KU3HU U O0JIUTaTHBIC Mapa3uThL.» urok.apkpro.ru bubimorexa
p ' POII https://resh.edu.ru
CtpoeHue NpOCTHIX U CIOKHBIX bubnuoteka [JOK
41. | Bupycos. [IpakTrueckas padboTa 0.5 urok.apkpro.ru bubnuoTeka
«Co3ianue MOJIeNIA BUpyca POIII https://resh.edu.ru
BupycHbie 3a001¢BaHUs YeI0BeKa bubmmorexa HOK
42. JKHBOTHBIX, pACTEHH ’ urok.apkpro.ru bubmmoreka
’ POII https://resh.edu.ru
. bubmmoreka IIOK
8. ) Ku3HEHHBIN ITUKIT KIICTKH.
43. Marpuassiii cusres JTHK urok.apkpro.ru bubnmoreka
' POIII https://resh.edu.ru
Xpomocomsl. JTaboparopHas paboTa bubnuoreka [JOK
44, | «HM3yueHne XpOMOCOM Ha FTOTOBBIX 0.5 urok.apkpro.ru bu6imoreka
MUKpOIIperapaTax» POIII https://resh.edu.ru
but6mmoreka IIOK
45. | [encHue KIETKH — MHUTO3 urok.apkpro.ru bubanoreka
POIII https://resh.edu.ru
Tunel kitetok. Kapuokunes u bubnuoteka [JOK
nuTokuHes. JlabopaTopnas pabora urok.apkpro.ru bubnnoreka
46. | «HaOmromenne MuUTO3a B KJIIETKAX 0.5 PDIII https://resh.edu.ru
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHUKPOIIpEnapaTax)»
bu6anorexa [JOK
47. | Perynsauus >KU3HEHHOTO ITUKJIA KJIETOK urok.apkpro.ru bubnuoreka

POIII https://resh.edu.ru
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KoutposbHast padora Ne2 mo teme
«Hacaencreennast uHopmanus u eé

bu6anorexa [JOK
urok.apkpro.ru bubnuoreka

48. peanu3zanus B KJIeTKH. Ku3HeHHBI POIII https://resh.edu.ru
IHKJ B KJIETKe»
bu6anorexa [JOK
49. | 9.0praHu3Mm Kak eIuHOE 11e710e urok.apkpro.ru bubnuoTeka
POIII https://resh.edu.ru
Txanu pacrenuii. JlabopaTopHnas pabora bubnmnorexa [{IOK
50. . " 0.5
«M3ydeHne TKaHel pacTeHU urok.apkpro.ru bubanoreka
TkaHu )KUBOTHBIX M YEIOBEKA. PO https://resh.edu.ru
51. | Jlaboparopnas pabora «3yuenue 0.5
TKaHEH KMBOTHBIX)
Opranbl. CucTeMbl OPraHoB. bubnuoreka [JOK
52. | Jlaboparopnas pabora «3yueHue 0.5 urok.apkpro.ru bu6imoreka
OpPr'aHOB I[BETKOBOT'O PACTCHHS POIII https://resh.edu.ru
but6mmoreka IIOK
53. | Omopa Tena opraHu3MOB urok.apkpro.ru butimoreka
POIII https://resh.edu.ru
but6mmoreka IIOK
54. | JIBwxeHue OpraHu3MOB urok.apkpro.ru bubnuoreka
POII https://resh.edu.ru
bu6anorexa [JOK
55. | Tlutanme opraHu3mMoB urok.apkpro.ru bubnnoreka
POII https://resh.edu.ru
bu6anorexa [JOK
[TuTanwe MO3BOHOYHBIX )KHBOTHBIX.
56. urok.apkpro.ru bubmmorexa

HI/IIlIeBapI/ITCJ'IBHaﬂ CHUCTEMaA YCJIIOBCKA

POIII https://resh.edu.ru
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bu6anorexa [JOK

57. | JlpIxaHue OpraHu3MOB urok.apkpro.ru bubnmoTeka
POIII https://resh.edu.ru
bu6anorexa [JOK

JIpIXaHue MO3BOHOYHBIX KUBOTHBIX H

58. qeToBeKa urok.apkpro.ru bubnmnoreka
POIII https://resh.edu.ru
bu6anorexa [JOK

59. | TpaHCHOpT BENIECTB Y OPraHU3MOB urok.apkpro.ru bubanoreka
POIII https://resh.edu.ru
bu6anorexa IIOK

KpoBeHocHas cuctema 1o3BOHOYHBIX

60. KHBOTHLIX 1 1e/OBeKa urok.apkpro.ru bubnmoreka
POIII https://resh.edu.ru
bu6anorexa IIOK

61. | BrigeneHue y opraHu3MoB urok.apkpro.ru bubnnoreka
POIII https://resh.edu.ru
but6mmoreka IIOK

62. | 3ammra y OpraHu3MoB urok.apkpro.ru butimoreka
POIII https://resh.edu.ru
but6mmoreka IIOK

63. | NMmyHHas cucTema yejoBeKa urok.apkpro.ru bubnuoreka
POIII https://resh.edu.ru

PazapaxkxuMocTh U perynsanus y bubmmorexa [TOK

64. urok.apkpro.ru bu6nmoreka
OpTaHisMOoB POII https://resh.edu.ru
I'ymopanbHas perynsuus u bubnuoteka [JOK

65. | PHIOKpPUHHAS CHCTEMa KUBOTHBIX H urok.apkpro.ru bubnuoreka

YCJIOBCKA

POIII https://resh.edu.ru
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10.DopmbI pa3sMHOKEHUSI OPTraHU3MOB

bu6anorexa [JOK

66. IooBoe basMuoskere. Meiios urok.apkpro.ru bubnmoTeka
p ‘ POII https://resh.edu.ru
["ameTorenes. OGpa3zoBaHuE U pa3BUTHE bubmmnorexa [{OK
67 | MOTOBBIX KIETOK. JlaboparopHas pabora 05 urok.apkpro.ru bubnuoTeka
" | «H3ydeHue CTpOCHHMS MOJOBBIX KJICTOK ' POIII https://resh.edu.ru
Ha TOTOBBIX MUKPOIIPEIapaTax
. . bubmmoreka IIOK
buonoruyeckuii CMBICT Mei03a U
68. HOMOBOrO HhoLecca urok.apkpro.ru bubnuoTeka
porecea. POII https://resh.edu.ru
NuauBryaibHOE pa3BUTHE OPraHU3MOB bubmmorexa LOK
69. | gHTongeg p p urok.apkpro.ru bubnuoTeka
PO https://resh.edu.ru
3aKIajika OpraHoOB U TKaHEH W3 bubmmorexa OK
70. 2D gmeB};X THCTKOR urok.apkpro.ru butimoreka
PO PO https://resh.edu.ru
PocT u pa3BuTHE )KUBOTHBIX. bubnmnorexa [IOK
JlabopatopHas pabota «BbIsIBICHUE urok.apkpro.ru butimoreka
71. . 0,5 :
MIPU3HAKOB CXOJICTBA 3aPOIbIIICH PDO1II https://resh.edu.ru
MMO3BOHOYHBIX JKUBOTHBIX)»
Pa3zmHOXeEHME U pa3BUTHE PACTCHUM. bubnuoreka [JOK
72.0
JlaGoparopnas pabora «CTpoeHue urok.apkpro.ru bu6imoreka
: 0.5 :
g OPraHOB PA3MHOKEHHS BHICIIHX PO https://resh.edu.ru
paCTEHHIN»
KonTpoabHasi padora Ne3 no teme bubmmoreka [JOK
73. | «CTtpoeHnue U pyHKIHs, pAa3MHOKEHHE urok.apkpro.ru bubnuoreka

Pa3sBUTUEC OPTraHU3IMOB»

POIII https://resh.edu.ru
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11.McTtopust cTaHOBIIEHUS U Pa3BUTHUSA

bu6anorexa [JOK

74, CHETUKH KAK HAVKIL urok.apkpro.ru bubnmorexa
y POIII https://resh.edu.ru
OCHOBHBIE TIOHSATHUS U CUMBOJIBI bu6anorexa [JOK
75 | TeHeTHKH. JlaboparopHas pabota 05 urok.apkpro.ru bubnuoTeka
" | «/lpo3oduia kak 00bEKT FEHETUYCCKUX ' POIII https://resh.edu.ru
MCCIIeIOBAHUI
12.3akOHOMEpPHOCTH HACIIETOBAHMS bubnmnorexa [{IOK
pu3HakoB. MOHOTHOPHTHOE urok.apkpro.ru bubanoreka
76, | CKpemuBanue. [TpakTrueckas padota 0.5 POIII https://resh.edu.ru
" | "HN3yueHue pe3ynbTaToB '
MOHOTHOPHTHOTO CKPEIIMBAHUS Y
p0o30¢UIH"
" | MOHOTHMOPHIHOTO CKPEIIMBAHHUS ' ",
POII https://resh.edu.ru
but6mmoreka IIOK
78. ﬁgﬁgﬁﬁgﬁgﬁ;?g Eg{ﬁa}me’ urok.apkpro.ru bubamorexa
P POIII https://resh.edu.ru
JuruOpuaHoe CKpeluBaHue. bubnuoreka [JOK
79 [Ipaktuueckas pabora «3ydenue 0.5 urok.apkpro.ru bubnuoreka
" | pe3yapTaToOB AUTUOPHUIHOTO ' POIII https://resh.edu.ru
CKpENIMBAHUS Y TIPO30(PUITBDY
[{uTomorndeckre OCHOBBI TUTUOPHUTHOTO bubmmorexa HOK
80. CKDELLIBAI urok.apkpro.ru bu6mmoTeka
pett POIII https://resh.edu.ru
8l. | CuemnyeHHoe HacleJI0BaHUE IPU3HAKOB bubmmoreka [JOK
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urok.apkpro.ru bubnuoreka
PDIII https://resh.edu.ru

XpOMOCOMHas TEOpUs

bu6anorexa [JOK

82. HACTCICTBEHHOCTH urok.apkpro.ru bubanoreka
POII https://resh.edu.ru
bu6anorexa IJOK

83. | I'eneruka moia urok.apkpro.ru bubinoreka
POII https://resh.edu.ru
bu6anorexa IIOK

84. | TI'emorum Kak LEJOCTHAS CHCTEMA urok.apkpro.ru bubauorexka
POIII https://resh.edu.ru

. bubmmoreka IIOK
['eneTHYECKHit KOHTPOJIb PA3BUTHUS
8. pacTeHui, )KUBOTHBIX U YEJIOBEKa urok.apkpro.ru bubmmorexa
’ POIII https://resh.edu.ru
13.1I3MeHYMBOCTh MIPHU3HAKOB. Bubl bu6anorexa IIOK
86. | m3MeHYMBOCT.H MoauduKaIlMOHHAS urok.apkpro.ru bubnunoreka
M3MEHYNUBOCTD POIII https://resh.edu.ru
BapuanmoHHsIi ps 1 BapyualMOHHAS bu6anorexa IIOK
kpuBas. JlabopaTopHas padbora urok.apkpro.ru butimoreka
87 «HccnenoBanue 3aKOHOMEPHOCTEH 05 PDIII https://resh.edu.ru
" | MommdUKaIMOHHON M3MEHYHUBOCTH. '
[TocTpoeHne BapruallMOHHOTO psijia U
BAPHALIMOHHOW KPUBOW»
bu6anorexa [JOK
I'eHOTHIIMYECKAs N3MEHYMBOCTD.

88. KomOuHaTHBHASI I3MEHYHUBOCTD urok.apkpro.ru Bubmorexa
POIII https://resh.edu.ru

89. | MyranmonHas HU3MEHYHUBOCTb. 0.5 bubmmoreka [JOK
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[Ipaktuueckas pabora «Myrauuu y
Tp0o30(¢ Uikl (Ha TOTOBBIX

urok.apkpro.ru bubnuoreka
PDIII https://resh.edu.ru

MHUKPOIIpErapaTax)»
bu6anorexa [JOK
3aKOHOMEPHOCTU MYTAallHOHHOI'O
90. npouecca. JNMUTe€HETUKA U SITUT€HOMUKA urok.apkpro.ru Bubmzorexa
‘ POII https://resh.edu.ru
14. I'eneruka yenoBeka. [IpakTnueckas bubmmnoreka [{IOK
91. | pa6orta «CocTaBicHHE U aHAIH3 0.5 urok.apkpro.ru bubanoreka
POIOCTIOBHO POIII https://resh.edu.ru
HacnencrBennsie 3a001eBaHus bubmmorexa OK
92. qeTOBeKA urok.apkpro.ru bubnmoreka
‘ POII https://resh.edu.ru
bu6anorexa IIOK
93. | Meroasl MEIUIIMHCKON T€HETUKH urok.apkpro.ru bubnmoreka
PO https://resh.edu.ru
15.0OcHOBHBIE NOHATHSA CEJIEKIIUH. bu6anorexa IIOK
Jlaboparopnas pabota «M3yueHue urok.apkpro.ru butimoreka
94, N 0.5 :
COPTOB KYJIBTYPHBIX PACTCHHI U TIOPO/T POIII https://resh.edu.ru
JOMAIITHUX JKHBOTHBIX)
MeTobl CeNeKITMOHHON PabOTHI. bubmmnoreka [JOK
95. | Jlabopatopnas pabota «3yueHnue 0.5 urok.apkpro.ru bubnuoreka
METOJIOB CEJICKIINHN PACTCHUI POIII https://resh.edu.ru
JlocTrKEHUS CeNEKIU paCTCHUN U bubmmoreka [JOK
96. | xuBoTHBIX. [IpakTHyeckas pabora urok.apkpro.ru bubnnoreka
«IIpuBHUBKa pacTeHUII» POIII https://resh.edu.ru
97 KonTpoabHasi padora Ned4 no reme bu6anorexa [JOK

«FeHeTnRa, 3aKOHOMCPHOCTH

urok.apkpro.ru bubanoreka
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HACJIEACTBEHHOCTH W M3MEHYUBOCTH.
CeJiekuusi OpraHu3MoB»

POIII https://resh.edu.ru

16.broTexHONMOTUs KaK HAyKa U OTPACIIb

bu6anorexa [JOK

98. | mpowusBoxctsa. [IpakTrueckas pabora 1 0,5 urok.apkpro.ru bubnuoTeka
«M3ydenne 00beKTOB OMOTEXHOJIOTUNY POIII https://resh.edu.ru
. bu6anorexa IJOK
OCHOBHBIC HaINpaBJICHUsI CHHTETUYCCKOMN
99. SHOTOLIIL 1 urok.apkpro.ru bubnmoreka
POII https://resh.edu.ru
C bu6anorexa IIOK
100. Tﬁa HIAPTHINPOBARHAN THCLMEHH A 1 urok.apkpro.ru bubnuoTeka
pabora POII https://resh.edu.ru
bu6anorexa IIOK
101 Amnanm3 cTaHIapTU3UPOBAHHOMN paOOTHI. 1 urok.apkpro.ru butimoreka
POIII https://resh.edu.ru
bu6anorexa IIOK
XpoMOCOMHasi U TeHHAsI MH)KCHEPHSL.
102. MeTHLUHHCKIE GHOTEXHOTOM 1 urok.apkpro.ru bubamorexa
A ' POIII https://resh.edu.ru
OBHIEE KOJIMYECTBO YACOB 11O 102 145

INPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHME 11 KJIACC

Kosun4ecTBO 4acos

Ne TeMa vooKa B ” I JIEKTPOHHBbIE HU(PPOBLIE
n/n yp ce OHTPOIEH PaKTHHCCK o0pa3oBaTe/ibHbIE pecypchl
ro ble padoThI ue padoTsl
bubanorexa IIOK urok.apkpro.ru
L IBOMOUHOHHA reopus . Jlapsura 1 bu6muorexa POIII https://resh.edu.ru
5 JIBMoKyIIME CUIIbI DBOJIIOLUHU BUIOB 110 Y. 1 bubmuorexa [IOK urok.apkpro.ru
" | JapBuny bubanorexa POIII https://resh.edu.ru
3 bopnOa 3a cymiecTBOBaHUE, €CTECTBEHHBIH 1 bubmuorexa [IOK urok.apkpro.ru
' | W MCKYCCTBEHHBII OTOOD bubnuorexa POIII https://resh.edu.ru
4 dopMUpOBaHUE CUHTETUYECKON TEOPUHU 1 bubanoreka [IOK urok.apkpro.ru
" | sBOMOLMU Bubimmorexa PO https://resh.edu.ru
Pemry EI'D: https://ege.sdamgia.ru/
5 BxOMHAS KOHTDOILHASL DaboTa 1 1 OUIIN EI'D 6unonorust. bauk 3agannii
' A p P https://fipi.ru/ege/demoversii-
specifikacii-kodifikatory
5 DTaripl YBOJTIOIIMOHHOTO ITpoliecca: 1 bubmnoreka IIOK urok.apkpro.ru
" | MHKPOIBOJIOIUS U MAKPOIBOJIFOITHUS Bubimorexa POII https://resh.edu.ru
7 [Tomymsiiust — 371eMeHTapHAs €UHULIA 1 bubaunoreka IIOK urok.apkpro.ru
" | »BOJIIOIIMUA Bubimorexa POIII https://resh.edu.ru
3aK0H TeHETHIECKOT0 paBHOBecHs JIK. bubaunoreka [IOK urok.apkpro.ru
8 Xapau, B. Baitn6epra. JlaGoparopnast 1 05 bubsmoTtexa POIII https://resh.edu.ru
" | pabota «BplsBlIeHHE U3MEHYHBOCTH Y '
0co0el 0JTHOTO BUJIA»
9. | DnemenTapHbie (AKTOPHI IBOIIOIUH 1 bubanoreka IIOK urok.apkpro.ru
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Buomuorexa POIII https://resh.edu.ru

O¢ddext ocHoBarens. DPpdekr

bubmnorexa IIOK urok.apkpro.ru

10. OYTBUIOYHOTO TOPJIBIIIKA bubmuorexa POIII https://resh.edu.ru
11 Murparuu. U3omsiuy momysisimii: bubmuoreka [IOK urok.apkpro.ru
‘| reorpaduueckasi, OuogorHUeCcKas bubmuorexa POIII https://resh.edu.ru
12 EcTtecTBeHHBII 0TOOp — Harpapisomun bubmuoreka [IOK urok.apkpro.ru
‘| bakTop 3BOTIONNN bubnmotexa POIII https://resh.edu.ru
13.| Tonosoit ot60p bubmnoreka IIOK urok.apkpro.ru
bubmorexa PO https://resh.edu.ru
[Tprcnoco6IeHHOCTh OPraHU3MOB Kak bubmuorexa [IOK urok.apkpro.ru
pe3yabTaT MUKPO3BOJIIOLIHH. bubnmotexa POIII https://resh.edu.ru
14.| Jlaboparopnas pabora «3yuenue 0.5
apoMop(030B M UIUOATANITAIINN Y
pacTeHUi M JKUBOTHBIX»
[Tpumepsl mprcocoOIeHUH Y OPTraHU3MOB: bubamoreka [IOK urok.apkpro.ru
Mop(oJIoTHIeCKUE, PU3NOIOTHICCKUE, bubnuorexa POIII https://resh.edu.ru
OMOXUMHYECKHE, TIOBEJICHICCKHE.
15. 0.5
JlabGoparopnas padora «IIpucrnocobneHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e71eC000Pa3HOCThY
Bun, ero kpurepuu u CTpyKTypa. bu6motexa [IOK urok.apkpro.ru
16.| JlaGoparopnas pabora «CpaBHEHHE BHIOB 0.5 bu6smotexa POIII https://resh.edu.ru
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»
17.| Crpyxrypa suza bubaunoreka [IOK urok.apkpro.ru
' bubanorexa PO https://resh.edu.ru
18. BunooOpa3zoBanue kak pe3yabTar but6ymoTtexa [IOK urok.apkpro.ru

MHUKPOIBOJOLNHNHA

Bbubnmuorexa POIII https://resh.edu.ru
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19.

CBs13b MHUKPO3BOJIIOOHUHU U SITUACMUOJIOTHUHA

bubmnorexa IIOK urok.apkpro.ru
Bbubmmorexa POIII https://resh.edu.ru

Maxkpossomntonus. [Tareonronornueckue

bubanorexa IIOK urok.apkpro.ru

20. METOBI H3YUYCHHUS DBOJIOIIH bubmuorexa POIII https://resh.edu.ru
21 buoreorpaduieckre MeTOIbI H3yUeHUS bubmuoreka [IOK urok.apkpro.ru
‘| sBomONIMH bubnmotexa POIII https://resh.edu.ru
OMOpHOIOTHYECKUE U CPABHUTEIIBHO- bubmmoteka 1IOK urok.apkpro.ru
22.| MOp}OJIOTHUECKUE METO bl U3YUCHUS bubnuorexa POIII https://resh.edu.ru
HBOJIIOLIAN
MonekyJIsIpHO-T€HETUYECKHUE, bubmuorexa [IOK urok.apkpro.ru
23.| OMOXMMHUYECKHE U MATEMATHUYECKUE bubnmotexa POIII https://resh.edu.ru
METOIbI U3YUYCHHUS SBOJTIOIIMH
OO611Me 3aKOHOMEPHOCTH IBOJIIOIUH. bubmmoreka 1{OK urok.apkpro.ru
24.| AnantuBHas paguanus. HepaBHOMEpPHOCTH Bubimmorexa PO https://resh.edu.ru
TEMIIOB BOJIIOIIHH
Pemry EI'D: https://ege.sdamgia.ru/
o5 KonTtponwsnas pabora Nel mo teme OUIIN EI'D Ouonorus. bank 3aganuii
‘| «MHKpO- 1 MaKpPOIBOJIIOIHS, PE3YIHTATHI» https://fipi.ru/ege/demoversii-
specifikacii-kodifikatory
26 Hay4Hple THIIOTE3bI TPOUCXOKICHUS bu6motexa [IOK urok.apkpro.ru
‘| xu3HM Ha 3emie bu6ymotexa POIII https://resh.edu.ru
97 JloHaydHBIE TIPEACTABICHHS O 3aPOKICHUH bubaunoreka IIOK urok.apkpro.ru
‘| KU3HH bubmmorexa PO https://resh.edu.ru
28 OCHOBHBIE ATaIlbl HEOPTaHHYECKOM bubaunoreka [IOK urok.apkpro.ru
| »BOJIFOLIMHA Bbubmmorexa POII https://resh.edu.ru
bubaunoreka IIOK urok.apkpro.ru
29.| T'mmoTesbl 3apOKAEHUS KU3HA

Bbubnmuorexa POIII https://resh.edu.ru
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Hcropus 3emau 1 METOABI €€ N3yUYCHMUS.
Jlaboparopnas pabota «13yuenue u

bubmnorexa IIOK urok.apkpro.ru
Bbubmmorexa POIII https://resh.edu.ru

30. 0.5
OIMHMCAaHUE UCKOMAEMbIX OCTATKOB JPEBHUX
OPIr'aHU3MOBY
31 HadanpHbie Tambl OpraHuyecKoi bubmuoreka [IOK urok.apkpro.ru
‘| sBosONIMHN bubnmotexa POIII https://resh.edu.ru
32| DBosomis SVKADHOT bubmnorexa IIOK urok.apkpro.ru
' HHL 9yKap bubanoreka PO https://resh.edu.ru
OCHOBHBIE ATanbl YBOJIIOLNU bubmnorexa ITOK urok.apkpro.ru
33| DACTHTENBHOTO MHpA. [pakTuyeckas 0.5 bubnuorexa POIII https://resh.edu.ru
‘| pabota «M3ydyeHnue ocobeHHOCTEM '
CTPOCHHS PACTCHUI PAa3HBIX OTIACIOBY
34 OCHOBHBIE 3TaIlbl 3BOJIIOIMH JKUBOTHOTO bu6mmotexa IIOK urok.apkpro.ru
‘| mupa bub6imotexa POIII https://resh.edu.ru
DBOJIIOLIMS KUBOTHBIX. [IpakTryeckas bubmmoreka 1{OK urok.apkpro.ru
35.| pabora «M3yueHne ocoOeHHOCTEH 0.5 bubnuorexa POIII https://resh.edu.ru
CTPOCHUS MMO3BOHOYHBIX JKHBOTHBIX)
36 Pa3BuTue xu3Hu Ha 3emiie 1o 3paM U bu6mmotexa [IOK urok.apkpro.ru
‘| mepuomam Bbub6auorexa POIII https://resh.edu.ru
37 MaccoBbie BBIMUPAHUSI — YKOJIOTUUYECKUE bu6motexa [IOK urok.apkpro.ru
‘| KpU3HUCHI MPOIIIOTO bu6ymotexa POIII https://resh.edu.ru
38 CoBpeMEHHBIN KOJIOTHYECKUH KPU3HUC, ET0 bubaunoreka IIOK urok.apkpro.ru
‘| ocoOeHHOCTH bubmmorexa PO https://resh.edu.ru
39 CoBpeMeHHast CHCTeMa OPraHUYECKOTro bubaunoreka [IOK urok.apkpro.ru
‘| mpomoro bu6ymotexa POIII https://resh.edu.ru
40 OCHOBHBIC CHCTEMATHYCCKHE TPYIIIIHI bubaunoreka IIOK urok.apkpro.ru

OpTraHU3MOB

Bbubnmuorexa POIII https://resh.edu.ru
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bubmnorexa IIOK urok.apkpro.ru

41| AuTponosiorus — Hayka o uesosexe bubmuorexa POIII https://resh.edu.ru
42 PasBuTHe mpencraBieHHit o bubmuoreka [IOK urok.apkpro.ru
‘| TpOMCXOXKIECHNH YeTIOBEKa bubmuorexa POIII https://resh.edu.ru
MecTo 4elloBeKa B CUCTEME bubmnoreka IIOK urok.apkpro.ru
opranuueckoro mupa. JlaboparopHas bubnuorexa POIII https://resh.edu.ru
43.| paborta «3yuenue ocobeHHOCTEH 0.5
CTPOCHHS CKeJIeTa YeIoBeKa, CBI3aHHbBIX C
PSIMOX 0K JICHUEM)
44.| JIBWKyIIue CUIbI aHTPOIOTeHEe3a Brbsmorexa LIOK urok.apkpro.ru
' y p Bu6muotexa POIII https://resh.edu.ru
45 CooTHOIIIEHHE OMOJIOTMYCCKHUX U bubanorexa IIOK urok.apkpro.ru
‘| conmanabHBIX (GAKTOPOB B AaHTPOIIOTCHE3E bubmmotexa POIII https://resh.edu.ru
46.| OcHOBHBIE CTaUX AHTPOIIOTEHE3a brbmorexa LIOK urok.apkpro.ru
' A P bub6imotexa POIII https://resh.edu.ru
47.| TlameoreHeTHKa W MajeoreHOMHKA bubmmorexa LIOK urok.apkpro.u
' bubaunoreka PO https://resh.edu.ru
48.| DBorONHSA COBPEMEHHOTO YeJIOBEKa bubmmorexa LOK urok.apkpro.u
' ! P bubanoreka PO https://resh.edu.ru
UYenoBedeckre pachl. bubaunoreka IIOK urok.apkpro.ru
MeXIUCIUIUTMHAPHBIE METO/IbI Bubimorexa POIII https://resh.edu.ru
49.| antpomnonoruu. [IpakTndeckas pabora 0.5
«M3y4yeHne 3KOJIOTMYECKUX alanTaui
YeJIOBEKA
KontponsHas padora Ne 2 o Teme bubaunoreka IIOK urok.apkpro.ru
50.| «IIpoucxoxaeHue >xu3Hu Ha 3emiie, Pemry EI'D: https://ege.sdamgia.ru/

AHTPOIIOI'CHE3)»

OUIIN EI'D Ouosorus. bank 3agannii
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https://fipi.ru/ege/demoversii-
specifikacii-kodifikatory

bubanorexa IIOK urok.apkpro.ru

>L.| 3apoenne u passutie sKon0ruH bubmnoreka POIII https://resh.edu.ru
Metozsl sxonoruu. JlabopatopHas paborta bubmuoreka [IOK urok.apkpro.ru
52.| «/3y4yeHne METOIOB IKOJOTHUECKUX 0.5 bubnuorexa POIII https://resh.edu.ru
WCCJICIOBAHUI
53 3HauYC€HUE DKOJOTUUECCKUX 3HAHUHN IS bubanorexa IIOK urok.apkpro.ru
‘| demoBeka bubnmorexa POIII https://resh.edu.ru
54.| Dxomoruueckue axTopbI bubmnorexa ITOK urok.apkpro.ru
bubanoreka PO https://resh.edu.ru
Abuotnueckue gakropbl. CBeT Kak bubmuorexa [IOK urok.apkpro.ru
55 sKoJIorndeckuii pakrop. JlabopaTopHast 0.5 bubnmotexa POIII https://resh.edu.ru
‘| pabota «BrIsBIeHHE MPUCTIOCOOTCHUN '
OPTraHMU3MOB K BIIUSIHUIO CBETA
Abuotuueckue pakropsl. Temneparypa bu6mmotexa [IOK urok.apkpro.ru
KaK dKOJIOTHYECKHUN (HaKTop. bubnuorexa POIII https://resh.edu.ru
56.| JlaGoparopHas pabota «BrIsiBIeHHE 0.5
IPUCIIOCOOJIEHUH OPTaHU3MOB K BIUSTHUIO
TEMIICPATYPBD»
AbGunotndeckue ¢hakTopbl. BiaXHOCTh Kak bubaunoreka IIOK urok.apkpro.ru
57 sKosorudeckuit haktop. JlabopaTtopHas 05 bu6smotexa POIII https://resh.edu.ru
‘| pabora «AHaTOMHUYECKHE OCOOCHHOCTH '
pacTeHUi U3 pa3HBIX MECT OOUTAHUS
58.| Cpennl oOMTaHHUS OPraHU3MOB Bubmmorexa LOK urok.apkpro.u
' bubanorexa PO https://resh.edu.ru
59.| Bbuosorunyeckue puTMbI bubanoreka IIOK urok.apkpro.ru
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Buomuorexa POIII https://resh.edu.ru

bubmnorexa IIOK urok.apkpro.ru

00| JKu3HCHHEIC OPMbI OPraHH3MOB bubmanoreka PO https://resh.edu.ru
61.| Brormicckue daxrops! bubmnorexa IIOK urok.apkpro.ru
bubmnorexa PO https://resh.edu.ru
3HaueHHe OMOTUYECKUX B3aMMOJICHCTBHI bubanorexa IIOK urok.apkpro.ru
62.| a1 CyIIeCTBOBaHHUS OPTaHU3MOB B CpeJie bubnuorexa POIII https://resh.edu.ru
oOuTaHus
63 DKOJIOTUYECKHUE XapaKTePUCTUKHU bubmmoteka IIOK urok.apkpro.ru
‘| monymsimu bubnuorexa POIII https://resh.edu.ru
OCHOBHBIE [TOKA3aTENN MONYJISIIUN: bubmuorexa [IOK urok.apkpro.ru
64.| YHCIIEHHOCTb, IIOTHOCTh, BO3PACTHAS U bubmnorexa POIII https://resh.edu.ru
M0JIOBAsi CTPYKTYpa
OCHOBHBIE TTOKA3aTEIN MOMYJISALHNM: bubmmoreka 1HOK urok.apkpro.ru
65.| poKaaeMOCTh, MPUPOCT, TEMIT POCTa, bubnmorexa POIII https://resh.edu.ru
CMEPTHOCTbh, MUTPALIUU
66.| Dxomoruueckas CTPYKTypa MOMYJISIIHHA bubmmorexa LOK urok.apkpro.u
' bubmmorexa PO https://resh.edu.ru
67.| JlmHamuKka MOmyJsuy U e€ perysius bubmmorexa LOK urok.apkpro.u
' bubanorexa PO https://resh.edu.ru
68 KpuBbie pocTa 4MCIEHHOCTH TOMYJISIUH. bu6mmoTtexa [OK urok.apkpro.ru
'| Kpusble BEDKMBaHUS bu6ymotexa POIII https://resh.edu.ru
DKoJIoruyecKasi HuIa BU/Ia. bubaunoreka IIOK urok.apkpro.ru
69.| JlaGoparopnas pabota «IIpucnocobnenus 0.5 butbsmotexa POIII https://resh.edu.ru
CEMSIH PaCTCHHI K PACCEIICHUIO)
70.| Buz xax cucrema nomynsuii bubaunoreka IIOK urok.apkpro.ru

Bbubnmuorexa POIII https://resh.edu.ru
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3aKOHOMEPHOCTH MOBEAECHUS U MUTPALINI

bubmnorexa IIOK urok.apkpro.ru

L. JKUBOTHBIX bubanorexa POIII https://resh.edu.ru
bubmmoTteka IIOK urok.apkpro.ru
72.| CoobmiecTBo Opranu3MoB — OHOLECHOS3 bubnnoTeka IL)[Z)LH https:/?rer;h.edu.ru
73.| DkocucreMa Kak OTKpbITas CUCTEMa Bubmmorexa ITOK urok.apkpro.ru
bubamnoreka PO https://resh.edu.ru
74, KpyroBopot BelecTB 1 NOTOK YHEPTUH B bubmuoreka [IOK urok.apkpro.ru
HKOCHCTEME bubnmotexa POIII https://resh.edu.ru
75.] OcHOBHBIC TTOKA3aTEIH YKOCHUCTEMBI Brbsmorexa LIOK urok.apkpro.ru
bubanoreka POIII https://resh.edu.ru
76.| Dxosormueckue mupavIL] bubmnorexa IIOK urok.apkpro.ru
bubanoreka PO https://resh.edu.ru
77.| V3meHeHHs cOOOIIECTB — CYKIIECCUU bubmorexa LIOK urok.gpkpro.ru
bubmmotexa POIII https://resh.edu.ru
78, [IpupoaHbIe 3KOCHUCTEMBI. DKOCHCTEMBI bubanoreka [IOK urok.apkpro.ru
03ep U peK. DKOCUCTEMBI MOpEH U OKEaHOB bubauorexa POIII https://resh.edu.ru
79 [IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI bu6mmoTtexa [IOK urok.apkpro.ru
TYHJp, JI€COB, CTCIICH, TyCTHIHb bubauorexa POIII https://resh.edu.ru
80.| AHTpOIOreHHBIE YKOCHCTEMBI bubmmorexa LOK urok.apkpro.u
bubmuorexa PO https://resh.edu.ru
81 Ypb6oskocuctemsl. [IpakTuueckas padbora 05 bubaunoreka IIOK urok.apkpro.ru
«3ydeHue u onmncanne ypo0IKOCHCTEMBI» bu6ymotexa POIII https://resh.edu.ru
3aKOHOMEPHOCTH (hOPMHUPOBAHHUS bubaunoreka IIOK urok.apkpro.ru
82.| OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B Bbubmmorexa POII https://resh.edu.ru
HIKOCUCTEMAX
83.| MexaHu3MBI BO3ICHCTBUS 3arpsI3HCHUI bubaunoreka IIOK urok.apkpro.ru
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pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHW3MEHHOM, IOMYJISIHUOHHOM U
HDKOCHCTEMHOM YPOBHSIX

Buomuorexa POIII https://resh.edu.ru

KonTtponbsnas padora Ne3 o teme

OUITN EI'D ouomnorus. bank 3agannii

84.| «Dxojorus BUAOB, MOMYJISLIHM, https://fipi.ru/ege/demoversii-
COOOIIECTBY specifikacii-kodifikatory
85 buocdepa — obuiennanerapHas 06os04ka bubmuoreka [IOK urok.apkpro.ru
3emin bubnmotexa POIII https://resh.edu.ru
A —— peomoron UK wskapigory
87, 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmmoteka IIOK urok.apkpro.ru
ounochepsl bubnmorexa POIII https://resh.edu.ru
88, Kpyrosopots! BeiecTs u bubanoreka [IOK urok.apkpro.ru
OHUOTreOXUMUUYECKUE IIUKIIBI Bubimmorexa PO https://resh.edu.ru
89 3oHanbHOCTH OUOoCcheprl. OCHOBHBIE bubamoreka [IOK urok.apkpro.ru
OMOMBI CyIIIN bubauorexa POII https://resh.edu.ru
. bubmunorexa LIOK urok.apkpro.ru
90.| Yeroitusocts duocgeper bubanoreka ESIH https:/?regh.edu.ru
91.| DOkonormyeckue KPU3UCHI U UX MPUUUHBI bubmmorexa [JOK umk'?pkpro'ru
bubanorexa PO https://resh.edu.ru
92.| BosneiicTBue yenoBeka Ha 6uochepy budmorexa LOK urok.iapkpro.ru
bubanorexa PO https://resh.edu.ru
03, AHTpPOTIOTEHHOE BO3/ICHCTBUE Ha bubmunoreka IIOK urok.apkpro.ru
pPACTUTENBHBIN 1 )KUBOTHBIA MU butbsmotexa POIII https://resh.edu.ru
94.| Oxpana nmpupoab!
95.| OcHOBHbBIC MPUHITUIIBI YCTOWYHUBOTO bubaunoreka IIOK urok.apkpro.ru
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PasBUTHA YCJIIOBCUCCTBA U ITPUPOABI

Buomuorexa POIII https://resh.edu.ru

PanrionanbpHO€ MPUPOAONIOIB30BAHUE U

bubmnorexa IIOK urok.apkpro.ru

96.| coxpaHeHHE OMOJIOTUYECKOTO 1 bubnuorexa POIII https://resh.edu.ru
pazHooOpazust 3emiu
[ToBTOpenue u 0000IIeHNEe MaTepraa 3a bubmuoreka [IOK urok.apkpro.ru
97| ¥YPC 11 kiacc 1o Temam 1 bubnuorexa POIII https://resh.edu.ru
| «Mukpo3BOJIOLHMS U €€ Pe3yIbTaThl».
«MakpOo3BOIIONHS U €€ Pe3yTbTaThI»
[ToBTOpenue u 00061IeHNEe MaTepuaia bubmuorexa [IOK urok.apkpro.ru
98.| mo temam «IIporcXOXIEHUE U PA3BUTHE 1 bubnuorexa POIII https://resh.edu.ru
KU3HU Ha 3emiie», « AHTPOTIOTCHE3)
EI'D: https://ege.sdamgia.ru/dUITN
99.| Pemenne OMoOrnyecKux 3agad 1 N
EI'D Ouomnorus. bank 3aganuii
100 Pemenne OMOTOTMUECKUX 3a7a4 1 Pemry EI'D: https://ege.sdamgia.ru/
Pemry EI'D:
https://ege.sdamgia.ru/®UITN EI'D
CrangapTU3upOBaHHAS] TUChMEHHAs .
107 A6oTa 1 ounosorus. bank 3aganuii
P https://fipi.ru/ege/demoversii-
specifikacii-kodifikatory
Pemry EI'O:
y https://ege.sdamgia.ru/®UITN EI'D
AHanu3 cTaHIapTU3UPOBAHHOM .
102 HHCLMEHHOMN DAGOTEL 1 onosorust. bauk 3aganuii
P https://fipi.ru/ege/demoversii-
specifikacii-kodifikatory
OBHIEE KOJIMYECTBO YACOB 11O 75
IMPOT'PAMME 102 '
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dbepepanbHan paboyaa nporpamma | Buonorma. 10—11 knaccbl (yrnybaeHHbI ypoOBeHb)

IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
IPOT'PAMMOBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP’)KAHMUS 11O BUOJIOT NN

IIpoBepsiembie Ha EI'D mo 0Mos10orum Tpe0OBaHUA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBAHUS K IPESIMETHBIM PE3YJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl CPETHETO OOIIIETO
oOpa3zoBaHUs

1

ChopMUpPOBaHHOCTh 3HAHWUH O MECTE M POJM OHMOJOTHU B CHCTEME
€CTECTBECHHBIX HayK, B (POPMUPOBAHHUH COBPEMEHHOW E€CTECTBEHHO-
HAyYHON KapTUHBI MHpA, B IMO3HAHUM 3aKOHOB IPHPOJIBI U PEIICHHH
)KU3HEHHO  BaXHBIX  COLNMAIBHO-DTUYECKHX, DJKOHOMHYECKHX,
DKOJIOTHYECKUX MPOOJIeM 4YelIOBEUeCTBa, a TakKkKe B PEIICHUU
BOTIPOCOB PaIlMOHAIIBHOTO TPHPOIOIIOIL30BaHUS, B (OPMUPOBAHUHT
IICHHOCTHOTO OTHOIICHHWS K TMPUPOJie, OOIIECTBY, YCIOBEKY;
0 BKJIaJIe POCCUICKHX U 3apy0eKHBIX YICHBIX — OMOJIOTOB B Pa3BUTHE
OnoJIornu

Bnanenue cucremoli 3HaHUM 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTMYECKUX HCCIEOBAHUSAX KUBBIX
O0OBEKTOB W JKOCUCTEM (OMHUCaHHUE, HU3MEpPEHHEe, IMPOBEJICHUE
HAOJIIOIEHMIT); CITOCOOaMM BBISBIICHUS M OIEHKH aHTPONOTECHHBIX
W3MECHECHUH B IIPUPOJIE.

YMeHne BbIIBUTaTh TUNIOTE3BL, MPOBEPATHh UX IKCIEPUMEHTAIbHBIMU
cpenctBamu, QGOpMyIHUpys 1edb MCCIENOBAaHUSA, AaHAIU3UPOBATH
MOJIYYEHHBIE PE3YJIbTAThI U J1€J1aTh BHIBOJIBI.

BreisiBiieHHME 3aBUCHMOCTHM  MEXIY HCCIEAYEMBIMH BEJIUYUMHAMM,
00BSICHEHHE TIOTYYCHHBIX PE3YIbTATOB U (POPMYJIHPOBAHNE BHIBOJIOB
C UCIMOJIb30BAHUEM HAYUHBIX IIOHITUN, TEOPUM U 3aKOHOB

YMeHue BianeTb CHUCTEMOW OHOJIOTMUECKMX 3HAaHUM, KOTOpas
BKJTIOYAET: OCHOBOTIOJIATAIONINE OMOJOTMYECKUE TEPMUHBI U MMOHITHS
(KM3HB, KIJETKAa, TKaHb, OpraH, OpPraHW3M, BHUJ, IOIYJISIHS,
I9KOCHCTEeMa, OwoleHo3, Ouocdepa; Meraboau3M, TIOMEOCTas,
KJICTOYHBIM ~ UMMYHHUTET, OHOCHMHTE3 Oeyka, OHOIOJUMEDHI,
JTIUCKPETHOCTD, caMOperyJIsIus, CaMOBOCIIPOU3BE/ICHHUE,
HACJICICTBEHHOCTh,  M3MEHYHUBOCTh, OJHEPro3aBUCUMOCTh, POCT
U pa3BUTHE);
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dbepepanbHan paboyaa nporpamma | Buonorma. 10—11 knaccbl (yrnybaeHHbI ypoOBeHb)

Ouonoruueckue  Teopuu:  kiuetoyHas tTeopus 1. IlIBanna,
M. Illnennena, P. BupxoBa; KiIOHaJIbHO-CEJIEKTUBHOIO UMMYHUTETA
IL Opnux, NN Meuynukosa, XPOMOCOMHas TEOpHUst
HaciencTBeHHOCTH T. MopraHa, 3aKOH 3apOJBILIEBOIO CXOJCTBA
K. bapa, sBomonmonHas reopus Y. J[apBrHa, CHHTETUYECKAS TEOPHUS
ABOJIIOIMH, Teopusi anTponorenesa Y. Jlapsuna; Teopusi OnoreoneHosa
B.H. CykaueBa; yuenue H.W. BaBuioBa o neHtpax MHOrooOpasus
U MPOUCXOKJECHHS KyJIbTypHBIX pacTennii, yuenue A.H. CesepuoBa
0 IYTAX W HaIpaBJIEHUAX dBostouuu, yueHue B.M. BepHanckoro —
o 6uocdepe); 3akoHbI (€IMHOO0OPA3US TOTOMKOB MEPBOTO MOKOJICHUS,
pacLieryieHns NMPU3HAKOB, HE3aBUCHUMOI0 HAaCJEAOBaHUS MPU3HAKOB
I'. MeHaens; CUEIUIEHHOIO HACJIEAOBaHUs MPU3HAKOB M HAPYIICHUS
cuerieHuss reHoB  T.  MopraHa;  TOMOJOTMYECKHX  PSJIOB
B HAcleICTBEHHOM m3MeHunBocTH H.M. BaBuiioBa; reHETHUYECKOTO
paBHoBecust JIx. Xapau u B. BailinOGepra; 3apoJbIIieBOro cxoJicTBa
K. bapa; 6uorenernueckuii 3akon . ['ekkens, ®. Mromiepa);
OPUHIMIBI (AUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH );

npaswia (MuaumyMa FO. JInbuxa, sKoI0ru4eckoi mupaMuibl Yuced,
OroMacchl U YHEPTUN);

runote3bl  (koarepBaTtHor A.M. Omnapuna, nepBUYHOrO OyJbOHA
JIx. Xonneitna, mukpocgep C. dokca, pudozuma T. Uek)

YMeHue pemiath TOWCKOBbIE OHOJIOTMUECKHE 3a7auM; BBISBISATH
IPUYHUHHO-CIIE/ICTBEHHbIE CBS3U MEXIY UCCIIelyeMbIMU
OMOJOTUYECKUMU OOBEKTaMHU, MPOIECCAMU U SIBICHUSMHM; JeNaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TOJYYEHHBIX PE3YIIbTATOB;
COCTaBIIATh TEHOTUITUYECKUE CXEMbI CKPEIIIUBAHUS ISl PA3HBIX TUIIOB
HACJIEIOBaHUSA TPU3HAKOB Y OPraHuW3MOB, COCTaBIIATh CXEMBbI
MEpPEeHOca BEIIECTB M DHEPrUM B SKocHcTeMax (I[emd MUTaHus,
MUIIEBBIE CETH)

YMeHrne  yCcTaHaBIMBATh  B3aUMOCBA3M  MEXIY  CTPOCHHEM
U (QyHKOMSMU: OPraHOWJOB, KIETOK pAa3HBIX TKAaHEW, OpraHamu
U CHUCTEeMaMHU OpPraHOB Yy PAaCTCHUM, KUBOTHBIX M UYEJIOBEKA; MEXKITY
sTanamMu 0OMEHa BEIIECTB; dTallaMH KJIETOYHOTO IIUKJIA U KU3HEHHBIX
IIUKJIOB ~ OPraHW3MOB; dTanaMd SMOpPHUOHAIBHOTO  Pa3BUTHUSA,
TeHOTUIIOM U PEHOTHUIIOM, (PEHOTUTIOM U (paKTOPaMH CPEIbl OOUTAHWS;
IpOIeCCaMH  DBOJIONNM;, JBMKYIIUMU CHJIAMH aHTPOTIOTEHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX YKOCHCTEM U MPHUCTIOCOOJICHUSIMU K HUM
OpTaHu3MOB

VYMmeHue BBIACIIATE CYIICCTBCHHBIC ITPU3HAKM:
CTpOCHUA BUPYCOB, KIICTOK IIPOKAPHUOT M 3YKAPHUOT, OJHOKJICTOYHBIX
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Y MHOTOKJIETOYHBIX OpPraHMW3MOB, BUJIOB, OMOT€0II€HO30B, 3KOCHCTEM
u Ouocdepbl; CTPOCHUSI OPraHOB U CHUCTEM OPraHOB PACTCHUH,
AKUBOTHBIX, YeJI0BEKa; IPOLIECCOB KU3HEEATEIbHOCTH,
OPOTEKAIOMINX B OpraHM3Max pacTEHUM, >KMBOTHBIX M YEIOBEKA;
OMOJIOTMYECKUX TMPOIeCCOB: OOMEeHa BemecTB (MeTabosiu3M),
uHbOpMALMK U TPEBPALLEHUST SHEPIUH, OpOKEHHs, aBTOTPOPHOTO
U TeTepoTpo(HOTr0 TUIIOB NMHUTaHMs, (OTOCHHTE3a M XEMOCHUHTE3a,
MHUTO3a, Mel03a, raMeTorenesa, ’MOpuorenesa, nocTIMOPUOHAIILHOTO
pa3BUTHs, Pa3MHOXKEHHS, WHIUBUIYAIbHOI'O Pa3BUTUS OpraHu3Ma
(oHTOTEeHE3a), B3aMMOJEHUCTBUSI TE€HOB, TETEPO3HCa; JICHCTBUI
UCKYCCTBEHHOTO  0TOOpa,  CTaOMJIM3HPYIOLIEro,  JIBHXKYIIETO
U pa3pbIBAIOLIEIO0 E€CTECTBEHHOrOo OTOOpa;  aJlIoNnaTpuyecKoro
U CHUMIIATPUYECKOTO BHJI000pa30BaHMsl; BIUSHUS JBMXKYIIUX CHUII
SBOJIIOIMM  HA  TEeHO(POHJ  NOMYJISUHU;  IPUCTOCOOIEHHOCTH
OpraHM3MOB K cpele OOWTaHUs, 4YEpEeJOBaHMUS HANPABICHUIM
HBOJIIOIMH; KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUH B IKOCHCTEMAaX

ChopMUPOBaHHOCTh YMEHHS BBIICIATH CYINISCTBCHHBIC NPU3HAKH
BUPYCOB, KJICTOK TMPOKAPHOT M OYKAPUOT, OJHOKJICTOYHBIX
U MHOTOKJIETOYHBIX  OpPraHU3MOB,  BHJOB, OHOTEOIICHO30B
U DKOCHUCTEM; OCOOCHHOCTHM TMpOIIECCOB OOMEHa  BEIeCTB
U TIpeBpallleHHus] HPHEPruud B KIETKe, (OTOCHHTE3a, IUIACTHYECKOIrO
U DHEepreTM4eckoro oOMEHa, XEMOCHHTEe3a, MMHTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3BUTUSA W PA3MHOXKEHUS, WHIUBUIYAIBHOTO
pa3BuTHA oOpraHm3Ma (OHTOreHes3a), OOphOBI 3a CYIIECTBOBAaHUE,
€CTEeCTBEHHOTO OTOOpa, BHUJI000pa30BaHUsI, IPHUCIIOCOOJICHHOCTH
OpraHU3MOB K cpefie OOMTaHUs, BIMSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOIIOTE€HHBIX HW3MEHEHUW B JKOCHUCTEMAaX CBOEM MECTHOCTH,
KpYTOBOpOTa BEIIECTB M MPEBPAIICHUS YHEPTUU B Onocdepe

YMenue HCMOJIb30BaTh COOTBETCTBYIOLIME apryMEHTBI,
OMOJOTUYECKYI0O TEPMUHOJIOTHIO U CHUMBOJIMKY IJISl JIOKA3aTeIbCTBA
POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIN; B3aUMOCBS3U
OpraHu3MOB U Cpelbl OOWTaHUs; €AUMHCTBA YEJIOBEYECKHX pac;
HEOOXOMMOCTH  370pOBOTO  o0Opa3za  JKM3HHM,  COXpaHEHUs
pazHooOpasusi BUJIOB U DKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS
IIPUPOJABI U YEJIOBEYECTBA

YMeHHE KPUTHYCCKH OICHHBATh HMHQPOPMAIIUIO OHOJIOTHYSCKOTO
coAep KaHUsl; UHTEPIPETUPOBATH ITUUECKHE ACTEKThl COBPEMEHHBIX
UCCIIeIOBaHU B OHOJIOTMH,  MEIUIMHE, OHOTEXHOJIOTHH;
paccMaTpUBaTh rI00aTbHBIC SKOJIOIHUECKHE MPOOJIEMbl COBPEMEHHOCTH,
dbopMHUPOBATH 110 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO
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IlepedeHsb j1eMEeHTOB coep KaHusl, NpoBepsaeMbIX HA EI'D nmo ouosiorumn

Kon

[IpoBepsieMblii 2JIEMEHT COAEPKAHUS

1

buonorus kak HayKa. JKuBbIe CHCTEMBI M UX HN3YUYCHHC

11

CoBpemeHHasi OWOJIOTHSI — KOMIUIEKCHas Hayka. buojorudeckue Hayku
U u3ydaemble UMHU TpoOieMbl. DyHIaMeHTaldbHBbIC, TMPUKIATHBIC
U TTIOMCKOBBIEC HaYUHBIE UCCIICOBAHUS B OMOJIOTHH.

3HaueHue OMOJOTUU B (POPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHON
kapTuHbl mupa. [Ipodeccun, cBsizanHbie ¢ OUoIorUe. 3HaUeHUEe OMOJIOTHU
B MPAKTUYECKOU JCATETLHOCTH YEJIOBEKA: MEAUIIMHE, CEIIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXpaHe MPUPO/IbI

1.2

Kupbie cucrembl Kak TpeaMeT u3ydeHus Ouosioruu. CBOWCTBA >KUBBIX
CUCTEM: €MHCTBO XMMHUYECKOTO COCTaBa, JTUCKPETHOCTh U IIEJIOCTHOCTb,
CJIOXHOCTD u YIOPSIIOYEHHOCTh CTPYKTYPHI, OTKPBITOCT,
caMOOpraHu3alys, CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYUBOCTD,
POCT U pa3BUTHE.

YpoBHU OpraHu3aliuu JKUBBIX CHUCTEM: MOJEKYJISPHBIM, KICTOYHBIMH,
TKAHEBbIH, OPraHU3MEHHBIN, TMOMYISIUOHHO-BUJIOBOM, HSKOCHUCTEMHBIN
(OuoreoneHoTHueckuii), Onocdepusiid. [Iporeccrl, MPOUCXOIAIINE B )KUBBIX
cuctemax. OCHOBHBIE IPU3HAKH KUBOT0. JKH3HB Kak (popma cyliecTBOBaHUS
MaTepuu

1.3

Mertonbl Ouonoruueckoil Hayku. HaOmionenue, u3MepeHue, SKCIepUMEHT,
chcTeMaTu3anus, MeTtaaHanu3. [IoHSATHE O 3aBUCHMMOW W HE3aBUCUMOU
nepemeHHou. IlnmanmpoBanue »skcnepuMmeHTta. [locTaHOBKa W mpoBepka
runore3. HyneBas rumote3a. IloHaTtne BBIOOPKHM U €€ JTOCTOBEPHOCTD.
Pazbpoc B Ouonornyeckux gaHHBIX. OLIEHKA JOCTOBEPHOCTH MOJYYEHHBIX
pe3yapTaToB. [IpruunHbBl UCKa)KEHUST pe3yJIbTaTOB AKcrnepumenTa. [lonstue
CTaTUCTUYECKOTO TECTA

Knerka kak Ononornyeckas cucrema

2.1

Knerka — cTpykTypHO-QyHKIMOHAIBHAS eauHUIA >KkuBoro. Mcropus
oTkpbiTusi KieTku. Paborer P. I'yka, A. JleBenryka. Kmerounas teopus
(T. IBann, M. nelineH, P. Bupxo). OCHOBHbIE NOJIOKEHUS COBPEMEHHOM
KJICTOYHOW TEOPHHU.

Metoasl MOJEKYJISIPHOM M KIETOYHOM  OHOJNOTMH: MHKPOCKOIIHUS,
xpomaTorpadus, anexTpodopes, METOJ MEUYEHBIX aTOMOB,
muddepennmanbHOe MEHTPU(DYTUPOBaHNE, KYJIbTUBUPOBAHUE KIETOK

2.2

XUMUYECKUNA COCTAB KIETKA. MaKpo-, MUKPO- U YJIBTPAMUKPOIJIEMEHTHI.
Bopna u ee ponb Kak pacTBOpPUTENIS, peareHTa, y4acTHe B CTPYKTYPUPOBaHUU
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KJIETKH, TEIUIOPEryJsiui. MUHepadbHblE BELIECTBA  KJIETKU, HUX
Ouonoruyeckas poJib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

buonornyeckue nonuMepnl. benku. AMHHOKHCIOTHBIM COCTaB OEJKOB.
CrtpykTypsbl OenkoBoit Mosiekyibl. [lepBuuHas cTpykTypa Oenka, menTuaHas
CBsA3b. BTopuuHas, TpeTuyHas, 4eTBEpTUYHAs CTPYKTYphl. JleHaTypanusi.
CpoiictBa OenkoB. Kinaccudukanus OenkoB. buonornueckue ¢GyHKUUU
OEIKOB.

YrneBoasbl. MoHocaxapusl, JIACaXapUIBbl, OJINTOCAXapUIbl
U nonrcaxapuabl. OOMM MIaH CTPOEHUS U PU3NKO-XUMUYECKHE CBOMCTBA
yriaeBoaoB. buonornyeckue pyHKIIUU yrieBOIOB.

Jlunupel.  T'mapodunbHO-rUApOdOOHBIE  cBoiicTBa.  Knaccuduxanus

munuaoB.  Tpuraunepunabl,  Gocoaumuabl,  BOCKH,  CTEPOHIBI.
buonornyeckne ¢Gynknum gunuaoB. OOmmMe CBOWCTBA OHMOIOTHYECKUX
MeMOpaH —  TEKYYECTb, CIOCOOHOCTH K CaMO3aMBbIKaHHIO,
MOy TTPOHUTIAEMOCTb.

Hyxnennossie kucnotel. JIHK n PHK. CTtpoeHne HyKIE€HHOBBIX KHCIOT.
Hyxneorunpl. Ilpunuun kommuiementapHoct. IlpaBuno Yapradda.
Crpyxrypa IHK — nBoiinas cniupans. MecToHaxoxAeHHEe U OMOJIOrMYecKre
¢ynxuun JJHK. Bunsr PHK. ®@ynkuuun PHK B kietke.

Ctpoenne moisekynbl AT®. Makposprudyeckue cBa3u B moisiekyie ATO.
buonornueckne ¢yukuu AT®. BoccTaHOBIEHHbIE TEPECHOCUHMKH, WX
dbynkuuu B kietke. CexkBenupopanue JJHK.

CrpykrypHas Ouosiorus: OMOXUMHUYECKUE U OMOPU3NIECKUE UCCIEI0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl ONOMOJIEKYJ

2.3

Tunel KIETOK: »yKapuoTHYecKas U mpokapuorndeckas. CTpyKTypHO-
(GbyHKIIMOHAIBHBIC 00pa30BaHUs KIICTKH.

CtpoeHue TpOKapUOTHUYECKOW KiIeTKH. KierouHas cTeHka OakTepuid
u apxed. OcoOEHHOCTH CTpOCHUS TeTepoTpodHONH u aBTOTPOdHOMU
IPOKAPUOTHIECKUX KIETOK. MeCTO U poiib MPOKapUOT B OMOIEHO3aX.
Crpoenue u G YHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKH.
[Tnazmaruueckas memOpana (Turazmanemma). CTpyKTypa IUTa3MaTHYeCcKON
MeMOpanbl. TpaHCHOpT BemIeCTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (auddy3us, odneruennas nuddys3us), aKTUBHBIA (TIEPBUYHBIN
U BTOPUYHBIM akTHUBHBIMN TpaHcnopT). llomynpoHunaemMocts MeMOpaHbI.
PaGoTa nHaTpwmii-kanmueBoro Hacoca. DHAOIMTO3: MHUHOIMTO3, (aromuTo3.
Ox3ommTo3. Kinerounas crenka. CTpykTypa U (QyHKIIUU KIETOYHON CTEHKH
pacTeHuii, rpudoB.

[utomnasma. [{utozomns. [lutockeneT. JApuxenne nutomniaazmMbl. OpraHoUIbI
kJeTk. OTHOMEMOpPaHHbIE OPTaHOU Il KJIETKH: 3HAOIIa3MaTUYeCcKasi CETh
(BIIC), ammapat lonbaku, JU30COMBI, HUX CTPOCHUE U (DYHKIIUU.
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B3aumocBs3p  OJHOMEMOpPAHHBIX  OpPraHOUJOB  KieTkH. CTpoeHue
rpanyispHoro petukyiayMma. CuHTe3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmaakuii (arpaHyisipHbIA) SHAOIIA3MATHUYECKUN
petukynyMm. CekperopHas ¢yHkuus annapara [oapmxu. Tpancnopt
BEILIECTB B KJETKE. Bakyonu pacTUTENbHBIX KIETOK. KIIETOYHBIN COK.
Typrop.

[TonmyaBTOHOMHBIE OPraHOUAbI KJIE€TKH: MUTOXOHIPUH, TUTACTUIBI.
Crpoenrie 1 pyHKIMU MUTOXOHIApHUM U muactui. [lepBuynbie, BropruHbIe
U CJOXHBIE IUIACTUIBI (POTOCHUHTE3UPYIOIIUX SYKApHOT. XJIOPOIUIACTHI,
XpOMOIIIACTBI, JIEUKOIJIACTHI BHICHIUX PACTEHUU.

HememOpannsbie opranousl kietku CtpoeHue U GyHKIUA HEMEMOPAHHbBIX
OpraHouJIoB KieTku. Pubocombl. MukpoduiaameHTsl. MbllIEUHbIE KIIETKH.
Muxkpotpyoouku. Knerounsiii nentp. CTpoeHHe M ABHXKEHHE >KTYTHKOB
U pecHnYeK. MUKpOTpYOOUKH HUTOIIa3Mbl. LleHTpHros.

SAnpo. O6onouka spa, XpOMaTHH, KapHoILa3Ma, SAPBIIIKHA, X CTPOCHUE U
byHkuuu.  SnepHbld  OENKOBBIA ~ MaTpHKC. IIpocTpaHcTBEHHOE
pacrnoyio)keHre XpomMocoM B uHTepdasHoMm siape. benku xpomaruna —
TMCTOHBIL.

Krnerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapUOT
(pacTUTENbHON, KUBOTHOU, TPUOHOI)

2.4

AccuMumsMa M JUCCUMWISIUS — JBE CTOPOHBI MeTaboyu3ma. Turbl
oOMeHa BELIECTB: aBTOTPO(HBIN U reTepoTpodHBIA. YdacTHe KHUCIopoaa
B OOMEHHBIX TIpolleccax. OHepreTHdyeckoe oOecreueHrue KIIETKU:
npespanieaue AT® B oOMeHHBIX Tporeccax. DepMeHTATUBHBIM XapaKTep
peakiuii KieTogyHoro Meradonuzma. dDepMeHTHI, UX CTPOCHHUE, CBOMCTBA
u  wmexanm3Mm  geiictBus.  Kodepmentsl.  Otiamumst  GpepMeHTOB
OT HEOPraHMYECKHX KaTalau3aTopoB. benku-akTuBaTopel W  OENKH-
UHTHOUTOPBI.  3aBUCUMOCTh  CKOPOCTH  ()ePMEHTATUBHBIX  PEaKIIMid
OT Pa3JIMYHBIX (PaKTOPOB.

[lepBuYHBIN CUHTE3 OPraHUYECKUX BEUIECTB B KieTke. DorocuHTre3. Pomnb
XJIOpOIIacToB B Tmporecce (orocuHTe3a. CBeroBas W TeMHOBas (a3bl.
[IponyktuBHOCTE  (oTOCHMHTE3a.  BnmsHue  pasnuyHbix  (HaKTOpoOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaueHUE (OTOCUHTE3A.

XEeMOCHUHTE3. Pasnoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuduIMpyomue — 0akTepuu,  Kelne300aKTepuu,  cepobaKTepuw,
BOJIOPOJIHBIE OaKTepHuu. 3HAUYECHUE XEMOCHUHTE3A.

AnaspoOHbIe opraHu3mbl. Bunbl Opokenwus. [IpomykTel OpokeHHsS] W HX
UCTIOJIb30BaHUE YEIOBEKOM. AHa’pOOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AspoOHbIe OpPraHu3MBlI. Oransl YHEPreTUYECKOTO oOMeHa.
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[loaroroButenbHbll Tan. [NHKOIM3 — OECKUCIOPOTHOE pACIICTUICHHUE
TJIFOKO3BI.

buonornueckoe OKuCIEHUE, WK KIETOYHOE AbIXaHHWE. PoIb MUTOXOHAPUHI
B TMpoleccax OHOJOTMYECKOTO OKucieHusa. llukimnueckue peakiuu.
OxucnutensHoe GdochopunupoBanue. lIpeumyiiecTBa a’poOHOro mMyTU
oOMeHa BeUIeCTB Mmepes; aHadpoOHbIM. DP(HEKTUBHOCTh IHEPTrETUYECKOTO
oOmMeHa

2.5

Peakunn matpuyHoro cuntesa. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HacleACTBEHHOW HHMOpMaIUu.
['eneTnuecknii Koxa, €ro CBOMCTBA. TPAHCKPUIIIMA — MATPUYHBIA CHHTE3
PHK. [TpunIUIIBI TPAHCKPUIILIUHU: KOMILUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIBHOCTh, ACHMMETPUYHOCTh. TPAHCISALNS U €€ 3Talbl. Y YaCTHE
tpancnopTHeix PHK B Ouocuntese Oenka. YcnoBus OuocuHTe3a Oenka.
Koauposanue amuHokucnot. Ponb pubocom B Guocunrese Oelnka.
Opranuzanys reHomMa y OpOKapuoT U 3YKapuoT. Peryndinuss akTUBHOCTH
reHoB y npokapuot. ['unoresa onepona (®@. XKakoo, XK. Mano). Peryssiius
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblit romeocTas.

Bupycsl — HekiieTouHbie (hOpPMBI )KU3HU U 00IUraTHble napasutbl. CTpoeHue
IPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(daros.

BupycHhple 3a0oeBanus 4enoBeka, skuBOTHbBIX, pactenuii. CITN, COVID-
19, coumanbHbie ¥ MEAUIIMHCKUE TTPOOIEMBI

2.6

Knerounsrit muki, ero mepuoabl W perynsuua. Wutepdaza U MuTO3.
Oco0OeHHOoCTH TIPOLIeCcCOB, TpoTeKarouX B uutepdase. [loaroroska kieTku
Kk genenuto. IIpecuHreTndeckuii (MOCTMUTOTUYECKUN), CHUHTETUUYECKUU
¥ TIOCTCUHTETUYECKUNA (TPEMUTOTUUYECKHI ) IEpUOIbl HHTEP(Pa3bl.
Matpuunbiii cunte3 JHK-pennukaums. Ilpuaumner perukanun JIHK:
KOMILIEMEHTapPHOCTbh, IMOJTYKOHCEPBATUBHBIN CHHTE3, aHTUIAPAJIEIbHOCTD.
Mexanusm permmkamuu - JIHK.  Xpomocombl. CtpoeHHE XpPOMOCOM.
Tenmomepsl u Tenomepasza. XpOMOCOMHBIH Ha0Op KIETKH — KapHOTHIL.
JuruionHelii W TamwIoWAHBIA  HAOOpPHI  XpoMocoM. ['oMosorudHbIe
XpOMOCOMBI. [10710BbIE XPOMOCOMBI.

Henenue knetkn — MuUTo3. CTaauM MHUTO3a M MPOUCXOMSIINE B HUX
npouecchl. Tumbl muto3a. KapuoknHe3 u uurokuHe3. buonornueckoe
3HAYEHHE  MUTO3a. Perymsiuuss  MUTOTHYECKOTO  [MKJIA  KJIETKH.
[Iporpammupyemas KjieTouHasi THOEIb — aroNTo3.

O yHKIIMOHAIbHAS T€HOMUKA

Opranusm Kak OMOJIOTHYECKast CUCTEMA

3.1

OI[HOKJIGTO‘-IHBIG ) KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHnu3MbI
W MHOI'OTKAaHCBBIC OPIraHHU3MBEI.
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@opMbI pa3MHOXKEHUS OpPraHU3MOB: Oecrnojioe (BKIIIOYas BEreTaTUBHOE)
u 1mosioBoe. Bunpl 06ecrnoioro pasMHOKEHHs: MOYKOBaHUE, CHOPYJIALMS,
(parmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBbie KieTKH, Wiau rameTel. Meio3. Ctaguu
meno3a. IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuit
CMBICJI MEKO03a U IOJIOBOTO Ipolecca. Meno3 U ero Mecto B KU3HEHHOM
LIMKJIE OPTraHU3MOB.

IIpenzaponsiieBoe pazpurtue. 'amerorenes y >xuBOTHbIX. [10710BbIE XKene3bl.
OO6pa3oBaHue W pa3BUTHE MOJOBBIX KJIeTOK. CriepMaToreHe3 M OOTEHE3.
Ctpoenue noJIoBbIX KiIeTOK. OMioI0TBOPEHHE U SMOPUOHAIBLHOE Pa3BUTHE
KUBOTHBIX. CrocoObl  OIJIOJIOTBOPEHMS:  Hapy>KHOE€, BHYTpEHHEe.
[TapTenorenes.

WnauBuayanbHoe — pa3BuTue  opraHu3moB  (oHtoreHe3).  Cranuu
sMOpHOreHe3a >KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenue. Tumbl
npobnenus. OcoOEHHOCTH JPOOJEHUS MIICKOMUTAIONINX. 3apObIIICBhIC
JUCTKU (TacTpyisiius). 3akiajJka OpPraHoB M TKaHEW U3 3apOJbIIIEBBIX
JUCTKOB. B3auMHOe BIMSHUME dYacTel pPa3BUBAIOIIETOCS 3apoAbllla
(oMOpHOHanbHAsg WMHAYKIMS). 3akjajka IjlaHa CTPOCHMsS >KUBOTHOTO Kak
pe3yabTar MEepapXUUYECKUX B3aMMO/ICMCTBUI TE€HOB. Bnusinue
Ha SMOPHOHANLHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH Cpebl.
Poct u pasButue XMBOTHBIX. [locTamOpuoHanbHBIM Tiepuoxa. [Ipsmoe
U HempsiMoe pas3BuTue. PaszButHe ¢ meTamMopdo3oM y OeCro3BOHOUYHBIX
U TO03BOHOYHBIX JKMBOTHBIX. bBHOJOrHYecKoe 3HAYE€HHE MPSIMOTO
U HENpSAMOro pa3BUTHUS, UX pACHpPOCTpaHEHHE B mpupoae. Tumel pocra
AKUBOTHBIX. DAKTOpPBI PETYJSIMUUA POCTA KUBOTHBIX M yenoBeka. Craauu
NOCTOMOPHOHANILHOTO Pa3BUTUA Y JKUBOTHBIX W 4enoBeka. [lepmonbl
OHTOTr€HE3a YEJIOBEKA.

PasmHoxenne u pasButue pacrteHumit. ['amerodur m cmopodur. Meiio3
B JKM3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue crop B Ipoliecce Meiosa.
I'amerorene3 y pacteHuil. OIUIOJOTBOPEHUE M PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y IBETKOBBIX PACTECHUHU.
OOpazoBanue U pa3BUTHE CEMEHU. MexXaHHM3MBbl PETYJISIUU OHTOTEHE3a
Yy PACTEHUM U KUBOTHBIX

3.2

HUctopus  crtaHOBi€HHMST W pPa3BUTUS  TCHETHKH  KaKk  HayKw.
OCHOBHBIE T€HETHYECKHE TOHATHS HW  CHMBOJIBL. | OMOJIOTHYHEBIE
XPOMOCOMBI, aJlJIeNIbHBIC T'€HBI, aJbTCPHATUBHbBIC MIPU3HAKH,
JIOMUHAHTHBIA U PEIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAS
JIMHUS, THOPHIBL, T'€HOTHII, dbenotwr. OcHOBHEBIE METOJIbI
TC€HETHUKU: TUOPHUI0TOTHUECKHH, IIUTOJIOTHYECKUH, MOJICKYJISIPHO -
reHETHYSCKUMI
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3.3

Monorubpunnoe ckpeuuBanue. llepBblii 3akoH MeHnaenss — 3aKoH
eauHooOpasusi THOpUIOB TepBOro MokojeHus. [IpaBuino JOMUHUPOBAHMUS.
Broponn 3akoH MeHpens — 3aKOH  pacUICIUICHUsS  IIPU3HAKOB.
[uTonornyeckue OCHOBbI MOHOTHMOPUIHOrO CKpeuiuBaHus. [umoresa
YUCTOTHI TaMET.

AHaIM3Upyolee CKpELLUBAaHUE. [TpoMexyTOUHBIN XapaxkTep
HaclienoBaHus. Pacieruienue NpU3HakoB PU HEITOJIHOM JOMUHUPOBAHUMU.
Hurubpunnoe ckpemuBanue. Tpetudt 3akoH Menaens —  3aKoH
HE3aBUCUMOIO HACIEAOBaHMs IPU3HAKOB. lluTosornyeckue OCHOBBI
JTUTUOPUIHOTO CKPEIUBAHMUS.

CuennienHoe HacnefoBaHue npuzHakoB. Paborel T. Moprana. CremnienHoe
HACJICIOBAaHKUE T€HOB, HAPYILEHUE CLEIUIEHUS MEXIY TeHaMHU. XpOMOCOMHAs
TEOpUsl HACJIEACTBEHHOCTH.

I'eneTuka nosia. XpOMOCOMHBIA MEXaHHU3M OIpPEAEIEHUs M0Ja. AyTOCOMBI
U T[I0JIOBBIE XPOMOCOMBI. l'OMOramerHmlii M TIeTepOraMeTHbIM  IOJI.
I'enetnueckas cTpykTypa IOJIOBBIX XpomMocoM. HacnenoBanue npu3Hakos,
CLEIUICHHBIX C TMOJOM. ['eHoTuI Kak uenoctHas cucreMa. [lLienorponus —
MHOXXECTBEHHOE€  JIEMCTBUE  TEHA. MHOXECTBEHHBIM  AJUICIU3M.
B3anmopeiictBue HeasienapHbIX TeHOB. KoMruiemMeHTapHOCTh. ONHCTa3.
[Tomumepust

3.4

BzaumoneiictBue reHoTuna W cpeabl npu  (GopMUpOBaHUU (PeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPHU3HAKU.
Bunibl 13MEHYMBOCTH: HEHACIIEACTBEHHASI M HACIEACTBEHHAS.
MoaudukannonHass HU3MEHYUMBOCTh. Ponb cpensl B (opmupoBaHuu
MOAU(GUKAIIMOHHONW  M3MEHUYMBOCTH. Hopma  peakuwu  IpU3HaKa.
Bapuanmonnsiii psan u BapuanmonHas kpusas (B. Moranncen). ColicTBa
MOIU(PUKAIUOHHON U3MEHYNBOCTH.

I'enoTnnnueckasa U3MEHYUBOCTD. CBoiicTBa T€HOTUIINYECKOU
M3MEHYUBOCTH. BHOBI I'€HOTHIIMYECKOM H3MEHYMBOCTH: KOMOHHATHBHAf,
MYyTaI[MOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTh. MeH03 M IOJOBOM MpoIecC — OCHOBA
KOMOWHATHBHON HW3MEHYUBOCTH. POJb KOMOWMHATUBHOM W3MEHYMBOCTHU
B CO3JIaHMH TCHETHYECKOTO Pa3HOOOpa3us B Ipeeiax OJHOTO BU/IA.
MyTtanroHHass W3MEHYMBOCTh. BHABI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W HMHAYIMPOBAHHBIE MyTalMHu. SlnepHbIe
U [UTOIIa3MaTtuueckue Myrtamuud. CoMaTUYeCKHE W TOJIOBBIE MYTAITUU.
[IprunHBl BO3HUKHOBEHMS MyTalud. MyTareHsl W HMX BIMSHHUE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTHM  MYTAllMOHHOTO  TIpollecca.  3aKOH
TOMOJIOTUYECKUX PANOB B HacieacTBeHHOU n3MeHurnBocTy (H.M. BaBuios).
BHesinepHass ©”3BMEHUUBOCTh U HACJIEICTBEHHOCTh
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3.5

Kapuorun uenoseka. MexayHapoaHasi mporpaMma MCCIEIOBAHUS T€HOMA
yeaoBeka. MeToabl M3y4YEHHs] TEHETHKH YEJIOBEKAa: TIE€HEAJIOTHYECKH,
OJM3HEIIOBLIN, LIUTOr€HECTUYCCKU, MONYJIAUUOHHO-CTaTUCTUYECKU U,
MOJIEKYJApHO-TeHeTHUECKUd. COBPEMEHHOE  OIpEIEICHUE TE€HOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHWE, TE€HOTUIMPOBAHUE, B TOM YHCIE
¢ momompio [II[P-ananu3a. HacmenctBenHbie 3a0ojieBaHHS YeJIOBEKA.
['ennble 1 XpOMOCOMHBIE 0O0JIE3HH YelOBeKa. bojie3HU ¢ HacCIeICTBEHHOU
IIPEIPACIIOTI0KEHHOCTHIO. 3HaueHue MEIULIMHCKOM T€HETUKH
B MPENOTBpPAIICHUH W JICUCHUM TEHETUYECKUX 3a00JIeBaHMI YeloBeKa.
CTBOJIOBBIE KJIETKH

3.6

JloMecTukauss U CEJIEKUMs. 3apOKJICHUE CEJNEeKUUH M JIOMECTUKAIUH.
VYuenune H.M. BaBunoBa o IHEHTpax MNPOUCXOXKACHUS U MHOTO0Opa3us
KYJIbTYPHBIX pacTeHuW. PoOJb celeKiuMu B CO3JaHUM COPTOB PACTEHUM
U MopoJ )KUBOTHBIX. COPT, MOpoAa, MTaMM. 3aKOH TOMOJIOTUUECKUX PSIA0B
B HacleacTtBeHHou wu3MeHumBocth H.M. Basuinosa, ero 3HaudcHue
JUISL CEJIEKITMOHHOM PabOTHI.

Metoasl cenekIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIN
U UHIWBUAYaJIbHBIA. OTambl KOMOWHAIIMOHHOM ceneknuu. VcnbiTaHue
npou3BoAuTENEH 1O TMOTOMCTBY. OTOOp 10 TEHOTUIY C TOMOIIBIO
orleHKH (PeHOTHIIa TTOTOMCTBA U OTOOP MO T€HOTHIY C MOMOIIBIO aHATU3a
JIHK.

HckyccTBeHHBIM  MyTareHe3 Kak METOJ  CEJIKIIMOHHOW  paboThI.
PaguanoHHBIl W XWUMHUYECKHMA MYTareéHe3 KakK MCTOYHHUK MYTaluil
y  KyJIbTypHBIX (opMm opranusmoB. Mcmonap3oBaHWEe T€HOMHOTO
peIaKTHpOBaHUS W MeETOA0B pekoMOuMHaHTHBRIX JIHK nmms momyuenus
VCXOJHOTO MaTepuaia Jiis CEIICKIHU.

[Tomyuenue MMOJIMTIIIOMIOB. BryTtpuBugoBas rUOpUIN3aIIns.
brnuskopoacTBeHHOE CcKpemuBaHue, WM WHOpuauHr. HepoacTtBenHoe
CKpelllMBaHWe, WIM ayTOpuauHr. lerepo3uc W  €ro  MPUYUHBIL.
Ucnonb3oBanue rerepo3uca B cenekuuu. OTaaneHHas rUOpUaN3aIus.
[Ipeononenne Oecruioauss MEKBUIOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIIMH
pacTeHUN U JKUBOTHBIX

3.7

OOBEKTHI, HCTOJB3yeMble B OHMOTEXHOJOTHH, — KJICTOUHBIE M TKAHEBBHIC
KYJbTYpbl, MHKPOOPTraHM3Mbl, HX XapaKTEPUCTHUKA. TpaauIlMOHHAS
OMOTEXHOJIOTHS: XJICOOICUCHHE, TOJYUYeHHE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHO/CIIHE. MHuUKpPOOHOIOTMIECKUI CUHTE3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TexHosorui. IIpowm3BoacTBo Oenka, aMHUHOKHCIIOT
M  BUTAaMUHOB. VICKYCCTBEHHOE  OIUIOJIOTBOPEHHE. PEeKOHCTpYyKIUA
SIMIIEKJIETOK M KJIOHUPOBAHUE >KMBOTHBIX. MeEToa TpaHCIUIAHTAIlUM SEp
KJICTOK.
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XpoMOCOMHasi W TeHHasg WHXEHepus. VICKyCCTBEHHBIM CUHTE3 TI€Ha
1 KoHCTpyupoBanue pekomOuHaHTHbIX JIHK. JlocTrkeHus: 1 nepcrnekTuBbI
XpOMOCOMHOM M TE€HHOW HH)XEHepUuu. MeaulHMHCKue OUOTEXHOJIOTHUHU.
Hcnoinp30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOT00Opa3ne OpraHMueCcKOro Mupa

4.1

buonoruueckoe pasznooOpaszue opranu3mMoB. CoBpeMEHHas cHucTeMa
opranuueckoro mupa. [Ipuniuns! knaccudukanuu opraHu3MoB. OCHOBHBIC
CUCTEMATUYECKUE TPYNIIbI OPTaHU3MOB.

OCOOEHHOCTH  CTPOEHUS W IKUBHEACATEIBHOCTU  OJIHOKJIETOYHBIX
opraHu3mMoB. bakrepuu, apxew, OJHOKIETOYHBIE TPUOBI, OJHOKICTOYHBIC
BOJIOPOCJIM, Apyrue MNpoTUCThl. KosioHManbHbIE OpraHu3Mbl. JIBUXKEHUE
OJIHOKJICTOYHBIX OpPraHU3MOB: aMeOOHJHOE, >KTYTUKOBOE, PECHUYHOE.
3anmTa y OTHOKJIETOYHBIX OPraHU3MOB. Pa3apaxuMocTh y OTHOKIETOYHBIX
OpraHu3MoB. TaKkCHUCHI

4.2

MHorokJIeTOuHblE pacTeHus. B3anMOCBs3b 4YacTedl MHOTOKJIETOYHOTO
opranu3sMa. TKaHW, OpraHbl M CHCTEMbI OPraHOB MHOTOKJIETOYHOTO
opranuzma. Opranusm Kak eauHoe 1enoe. Tkanu pacteHuid. Turnbl
pacTUTENbHBIX TKaHel: oOpa3oBaTeibHasA, IMOKPOBHAS, MPOBOJSAIIAS,
OCHOBHas, MEXaHUYEeCKasl. OcoOeHHoCcTH CTPOCHUs, byHKUMA
Y PaCIIOJIOKEHUSI TKAHEH B OpraHax pacTeHUU

4.3

BereraruBHble M TeHEpaTHUBHbIE OpraHbl pacTeHud. (DyHKIUKU OpraHoB
u cucteMm opraHoB. Kapkac pacteHuil. J[BMKE€HHME MHOTOKJIETOYHBIX
pacTeHuii: Tponu3mbl W HacTHH. lloriomieHue BOIBI, YIJIEKUCIOTO Tra3a
U MHHEPAIBHBIX BEIIECTB pacTeHHsAMU. Jlpixanue pacteHuit. duddys3us
ra3oB uepe3 IMOBEPXHOCTh KIETKU. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Brinenenue y pacteHuil. 3alura y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna.
CpencTBa macCUBHOM M XUMHYECKOM 3 Thl. DUTOHIIUIBI.
PaznpaxxumocTh u perynsuus y opranu3MoB. PaznpaxumocTs U perynsuus
Y MHOTOKJIETOYHBIX pacTeHUM. POCTOBBIE BElIECTBA U UX 3HAUYCHUE

4.5

MHOroKJICTOYHBIC JKUBOTHBIC. B3amMOCBsA3b dYacTei MHOTOKJIECTOUYHOT'O
opranu3sMa. TKaHH, OpraHbl M CHCTEMbI OPraHOB MHOTOKJIETOYHOTO
opranusma. OpranusMm Kak efauHoe 1enoe. ['omeoctas. TkaHM KUBOTHBIX
1 YyenoBeKa. THIbl KMBOTHBIX TKaHEH: dIMTEIHAIbHAS, COCIMHUTEIIbHA,
MBbIIIeHass, HepBHass. OCOOCHHOCTH CTPOCHMS, (DYHKIIUH U PACIIOIOKCHUS
TKaHEH B OpraHax »XKUBOTHBIX U YEJIOBEKA
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4.6

Opranel ¥ CUCTEMBI OPraHOB XUBOTHBIX. (DYHKIIMM OpPraHOB M CHUCTEM
opranoB. Omopa Tema  opraHu3moB.  CKelleTbl  OJHOKJIETOYHBIX
U MHOTOKJICTOYHBIX JKUBOTHBIX. HapyXHbBIiI W BHYTPEHHUM CKEJIET.
CrpoeHue u TUIIBI COEAUHEHNS KOCTEN.

JIBMKEHNE MHOTOKJICTOUYHBIX JKUBOTHBIX. IluTanume xuBOTHBIX. [IuTanue
MIO3BOHOYHBIX JKUBOTHBIX. J[bpIXaHWe >KUBOTHBIX. KOXXHOE JBIXaHHE.
’KabepHoe u 1eroyHoe AbIXaHue.

JIpIxaHWE MMO3BOHOYHBIX )KHBOTHBIX. DBOJIOIMOHHOE YCIOKHEHHUE CTPOCHUS
JETKUX TI03BOHOYHBIX JKMBOTHBIX. JIpIXaTeiapHass CcHCTEMa dYeIOBeKa.
MexaHu3M BEHTWJISIMW JICTKHX Yy TTHIl U MIJICKONHMTAIOMMX. TpaHCIOPT
BEIIECTB Y OPraHU3MOB. TpPaHCIOPT BEIIECTB Y JKUBOTHBIX. KpoBeHOCHas
cucTemMa M ec¢ opranbl. KpoBeHOCHas cHCTeMa IMO3BOHOYHBIX KHUBOTHBIX.
Kpyru  kpoBooOparmieHusi. DBOJIONMHMOHHBIC  YCIOXKHECHHSI  CTPOCHUS
KPOBCHOCHOW  CHUCTEMBbI  TIO3BOHOYHBIX  JKMBOTHBIX.  BbIiciieHHe
y opraHu3MoB. BwimeneHue y KUBOTHBIX. COKpaTHUTEIbHBIC BaKyOJIH.
Oprans! BeieeHus. CBS3b MOJOCTH TejIa ¢ KPOBEHOCHOW M BBIJICTUTCIIBHON
cucteMaMu.  BpimeneHWe y  TO3BOHOYHBIX  JKMBOTHBIX.  3alllMTa
y  MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI W WX MPOHM3BOJHBIC.
PaznpaxumMocTh W peryiasius y  OpPraHW3MOB.  Pa3ipakMMocCTh
y OIHOKJICTOYHBIX OPraHM3MOB. TakCHCHI. Pa3npakuMoCTh W peryssius
y MHOTOKJICTOYHBIX pacTeHHd. POCTOBEIC BellecTBa U MX 3HAYCHHE.
HepBHast cuctema u pediekropHas perynasiuss Yy MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cuctema U ee OTHesbl. DBOIIOIMOHHOE yCIOKHEHUE
CTPOCHHS HEPBHOU CUCTEMBI Y JKUBOTHBIX.

Pa3zpaboTtka anroputmMoB u nporpamm st 3G PekTUBHON PyHKIIMOHATIBHON
aHHOTAIlMX TEHOMOB, TPAaHCKPUITOMOB, IPOTEOMOB, METab0JIOMOB
MUKPOOPTaHU3MOB, PACTCHHIA, )KUBOTHBIX U YEJIOBEKA

OpraHusm 4enoBeKa U €ro 3J10POBbE

5.1

Opranbl ¥ CHCTEMBI OpraHoB denoBeka. OTIEnbl TOJOBHOTO MO3Tra
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednekropHas ayra. besyciioBHbIe
U ycioBHBIE peduiekchl. ['ymMopanbHas peryisnus U SHAOKPHHHAS CHCTEMa
KUBOTHBIX M 4YesoBeka. JKene3bl SHIOKPUHHOW CHCTEMBl U WX TOPMOHBI.
JlelictBue rOpMOHOB. B3amMOCBSI3p HEPBHOM M HSHIOKPUHHOM CHCTEM.
I'mnotamamo-runodusapuas cucrema. Pediexkc u pediekropHas mgyra.
be3ycnoBHbIE U YCIOBHBIE PEIICKCHI

5.2

3amuta opranu3ma ot Oonesneir. UMMyHHas cuctema denoBeka. KineTounsrii
U TyMOPQJIbHBIN MMMYHUTET. Bpoxiennsii, MPUOOPETCHHBIN
cnenupuIecKui MMMYHUTET. Teopus KJIOHAJIBHO-CEJIEKTUBHOT O
ummyHurera (I Dpmux, @.M. bepner, C. Tounerasa). BocnanurtenbHbie
OTBEThl OpPraHu3MoB. Poilb BpOXAEHHOTO HMMMYHUTETa B pPa3BUTUHU
CUCTEMHBIX 3a00JeBaHUI
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5.3

KposenocHas cuctema u ee opransl. Cepile, KpOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru xpoBooOpaiienusi. Pabota cepiia u ee perynsius

5.4

Hpixanue yenoBeka. Juddysus razos uepes3 NoBepXHOCTh KIETKU. JpIxaTenbHas
cucremMa d4eyioBeka. JlpIxarenpHas IOBEPXHOCTh. Perymsanus  abIXaHus.
JpixaTenbHble 00bEMBI

9.5

HI/IH_IeBapI/ITeJIBHaSI CHUCTCMAa 4YCJIOBCKA. OTI[GJ'IBI MUIICBAPUTCIBHOIO TpaKTa.
HI/IH_IeBapI/ITGJIBHBIC JKCJIC3HI. BHyTpI/IHOJ'IOCTHOG 151 BHYTPHUKIICTOYHOC
MUIICBApCHUC

5.6

ITokpoBel M ux mnpousBoAHble. Opranbl BeiaeneHus. I[louku. CtpoeHue u
dyHkumoHupoBanue HeppoHa. OunpTpalus, CEKpeuss 1 00paTHOE BCaChIBAHHE
KaK MEXaHHU3Mbl pabOThI OpraHoB BbleaeHUs. OOpa3oBaHKe MOYH Y YellOBEKa

5.7

I[BI/I}KGHI/IG yeJioBeKa: MbIlieyHas cucreMa. CKeJaeTHBIC MBbBIIINBI U UX pa60Ta.
CTpOQHI/Ie M THUIIBI COCAMHCHU A KOCTEH

Teopus 3Bomonuu. Pa3Butre xu3HU Ha 3eMiie

6.1

OpomronmonHas  teopuss Y. JlapBuHa. Ilpeamocbuiku  BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4yHas AestenbHOCTh Y. JlapBuHa.

JIBrkymue cuiabl 3BOJONMU BUNIOB 1o Y. /lapBHHY (BbICOKas WHTEHCHUBHOCTH
pPa3MHOXEHHUS OPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBaHHUE, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN O0TOOD).

Odopmnenue cunrerndeckoit Teopun 3Bosroruu (CTI). HelitpanbHas Teopus
sBomOIMU. CoBpeMEHHas BOJIIOIIMOHHAS OMOJOTHA. 3HAYEHUE HBOIOIMOHHON
TEOpUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA

6.2

[Tonynsinusi Kak dJeMEHTapHas eAuHuUa 3BOMOLMH. COBPEMEHHBIE METOJbI
OIICHKM TEHETHUYECKOT0 pPa3HoOoOpazus W CTPYKTyphl momyisuuid. M3menenue
reHooHJa TOMYyJSAUA KaK JJIEMEHTApHOE HBOJIOIHMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHosecus [x. Xapnu, B. Baitn6epra.

OnemeHTapHble  (AKTOPBl (ABMXKYIIAE CHUJIBI) DBOJIIONMUH. MyTarmOHHBIN
nporiecc. KomOuHatuBHas wu3MeHYuWBOCTh. Jlpeld TreHOB — ciydaiiHbIe
HEHANIPABJIICHHBIE HW3MEHEHUS YacTOT ajuiesied B monmynamusx. OQdekt
OCHOBATEJIA. Murpanumu. N3oisus MO YJISILIAM: reorpadguieckas
(mpocTpaHCTBEHHAas1), OMoIOruyecKkast (penpoayKTUBHA).

EctectBennniii otbop — HampaBistomuid ¢GakTop IBomOIUU.  DOpMBI
€CTECTBEHHOTO OTOOpa: JBIDKYIIUH, CTaOWIM3UPYIOMIMKA, Pa3pbIBAIOIIHIA
(nu3pyntuBHbIi). [TonoBoii oTOOpP.

[TprcnocoONMEHHOCTh ~ OpPraHW3MOB ~ KaK  pPe3ylbTaT  MHUKPOIBOJIOIHH.
Bo3nukHOBeHne  mpucnocoOjieHnd y  opranusmoB.  Apomopdo3bl u
uauoanantauuu. [Ipumepsl npucnocobieHuii y opranuzMoB. OTHOCUTENBHOCTD
MIPUCIIOCOOJICHHOCTH OPraHU3MOB.
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Bun, ero kpurepuum u cTpykrypa. BupooOpa3oBaHue Kak pe3yJibTaT
MUKpO3BOIIOIUHU. M3omsuusa — kinrovyeBoi paktop BugoodpasoBanus. [lyrtu
U crnocoObl BUAOOOpa3oBaHUs: ajionarpuyeckoe (reorpaduyeckoe),
CUMITATPUUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE» (MOJMIUIOUIU3AINSA,
rubpuanszanus). JJmuTeapHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHMS OMOJIOTMUECKOTO Pa3HO00Pa3Hsl.

Ponb 3BoNOIIMOHHON OWOJNIOrMM B pa3pabOTKE HAyYHBIX METOJ0B
coxpaHeHus OrnopazHooOpazusi. MUKPOIBOIIONHMS U KOSBOJIOIUS MTAPa3UTOB
U UX x035ieB. MexaHnu3Mbl GOpMHUPOBaHUS YCTOMYUBOCTH K aHTUOMOTHKAM
U criocoObl OOpHOBI C HEe

6.3

Metoasl M3y4eHHS MaKpOABOJIONUHU. [laleoHTONOTHMYECKUE METOIbI
uzydeHus sBoionuu. llepexognsie Gopmbl U (QUIOTCHETUYECKUE PSIbI
OpPraHU3MOB.

buoreorpadguyeckne Metonabl uzydeHus 3BosironMu. CpaBHeHHE (HIOPHI
u (dayHbl MaTepUKOB M OCTpOBOB. buoreorpaduueckue obiactu 3emiu.
Bunapl-sHIEMHUKH U PETUKTHI.

DOMOpHOIOTUYECKUE U CPABHUTEIBHO-MOP(OIOTUUECKUE METO bl U3yUCHUS
ABOTIONMH. ['€HETHYECKHEe MEXaHU3MbI IBOJIFOIIMY OHTOT'EHE3a U TOSBICHUS
HBOJIIOIMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE ¥ aHAJIOTHYHBIE OpPraHbl.
PyaumenTtapHuble opraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MaTeMaTHYECKME METOIbl H3YYEHHs] HBOJIOIUU.
["'omonoruunbie T'eHBI. CoBpeMeHHbIe METO/IbI MOCTPOEHUS
(UIOreHETUYECKUX JEePEBhEB. XPOMOCOMHBIE MYyTalldd M JBOJIOLHUS
T€HOMOB.

OO61ue 3aKOHOMEPHOCTH (TpaBuIIa) HBooIMH. HeoOpaTHMOCTh IBOTIOIIHH.
AnanTtuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIMH

6.4

Hayunple rTHUMOTE3bl TPOUCXOXKIEHUA JKU3HM Ha 3emie. AOuoreHes
U naHcnepmus. JloHayuyHble TPEACTABICHUA O 3apOXKICHUU KU3HU
(kpeanmoHu3M). ['HmoTe3a MOCTOSSHHOTO CaMO3apOXKACHUSl JKU3HU U €€
onpoBepxkenne onbiTamu @D. Penu, JI. Cnammanuanum, JI. Ilactepa.
[TpoucxoxieHre KU3HU U aCTPOOUOIIOTHSI.

OcHOBHbIE JTanbl HEOPraHU4YECKOU 3BOJIIOLUU. [Inanerapnas
(reonoruyeckas) 3BOJIIOIUSA. XUMHYCCKast dBOIIONMSA. AOMOTreHHBI CHHTE3
OpraHUYecKuX BelecTB u3 Heoprannueckux. OneiT C. Mumnepa u I'. IOpu.
OO0pazoBanne moONIMMEpPOB u3 MOHOMEpoB. KoarepBaTHasi rumoTes3a
AW. Omnapuna, runoresa mnepBuyHoro OynwoHa JIxk. XomjgeiHa,
reHetuyeckas runore3a I'. Memnepa. Pubosumsl (T. Uek) u runoreza «mupa
PHK» V. I'mn6epra. ®opmupoBanue MeMOpaH M BOZHUKHOBEHHE TIPOTOKIICTKH.
Uctopuss 3eminn u MeTonbl ee u3yyeHus. lckomaemble OpraHUyecKue
octaTku. ['eoxponosiorusi u ee Metojbl. OTHOCUTENbHAA U A0COIIOTHAS
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rE€OXPOHOJIOTHS. [ €0OXpOHOIOrHYECKast IKAJIA: OHBI, 3Pbl, IEPUOBI, SITOXU.
Havanenble 3Tanbel opraHndeckor 3Boirouuu. llosiBieHue u 3BOOLMA
MEPBBIX KIETOK. OBOMIOUUA MeTabonu3Ma. BoO3HUKHOBEHHME NEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIC OMOIUIEHKH KaK aHaJIOr MEPBLIX Ha
3emite cooOuecTB. CTpoMatonutsl. [IpokapuoThl U 3yKapHOTHI.
[Ipoucxoxnenue YKapHoT (cumbuoreHes). DBOJIIOLIMOHHOE
IPOUCXOXKAEHUE BUPYCOB. IIponcxokaeHne MHOTOKIETOYHBIX OPTaHU3MOB.
BO3HUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE ATamnbl 3BOJIIOLMHU BBICHINX pacTeHH. OCHOBHBIE apoMOP(O3bI
pacrenuid. Bpixox pacteHuit Ha cymry. llosiBieHue CnOpOBBIX pacTEHHUH
Y 3aBO€BaHUE UMHU cylId. CeMeHHbIe pacTeHus. [IporcxoxkaeHne IBETKOBBIX
pacTEHHUM.

OcHOBHBIE ATanbl IBOJIOIUHU KUBOTHOTO MHUpA. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas (¢ayna. KemOpuiickuii B3pbIB — TMOsIBIEHUE
COBpEMEHHbIX THUNOB. IlepBble XOpHaoOBbIE KUBOTHbIE. JKHW3HBb B BOJE.
OBojionMsa MO3BOHOYHBIX. [Ipoucxoxkiaenue ampuOuil W penTUIIHi.
[IpoucxoxaeHne MIEKONUTAOWMX © nOTUL. [IpuHIMD  KIHOYEBOro
apoMopdo3za. OcBoeHre OECrO3BOHOYHBIMU U TTO3BOHOYHBIMH >KHBOTHBIMU
CYILH.

PasButre xu3HM Ha 3emie IO 3paM M NEPUOJAM: apXeil, IpOTEepO30u,
nmajgeo30l, Me3030#, KaiftHo30M. OOmas XapakTepuCTHKa KiIuMarta
U TeoJIOTHYEeCKUX TmpoueccoB. llosBneHHe W pacuBET XapaKTEPHBIX
OpraHu3MoOB. YTie00pa3oBaHKe: €ro YCIOBHS U BIUSHHUE HA Ta30BbIA COCTAB
aTMOCQepBhl.

MaccoBble BBIMUpaHUS — JKOJOTHYECKUE KPU3HCHI mpouuioro. [IpuynHb
Y CJIEJICTBHSI MAaCCOBBIX BbIMUpaHUl. COBpEMEHHBIIN SKOJOTHUECKUN KPU3HC,
€ro 0COOEHHOCTH

6.5

Pazgensl u 3amaun anTpononorun. Meroasl aHTponosioruud. CTaHOBIIEHHE
NPEACTaBICHUNA O MPOUCXOXKICHUH uenoBeka. COBpeMEHHbIE Hay4HbIE
TEOPHH.

CxoncTBo uenoBeka € HKUBOTHbIMU. (CHCTEMaTHYECKOE TIOJIOKEHUE
yenoBeka.  CBHUIETENbCTBA  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMH:
CPaBHUTEIBHO-MOP(OIOTUUECKHE, AMOPHUOJIOTUYECKHE, ¢dbuznonoro-
OmoxuMuYeckue, moBeneHueckne. OTIMUUsS dYeloBeKa OT IKUBOTHBIX.
[IpsiMOX0X/I€HME M KOMIUIEKC CBS3aHHBIX C HUM IMpU3HAKOB. Pa3Butne
TFOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHCTEMBI.

JBrxymue cuitbl ((akTOphl) aHTPOTIOTeHE3a: OMOJIOTHYECKUE, COLUATbHBIE.
CooTHoIIeHNEe OMOTOTUYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHbBIE CTauU aHTPOIOreHe3a. ABCTPAJIONUTEKH — JIBYHOTHE MPEIKU
monei. YelnoBek ymernslil, IepBble U3rOTOBICHUS OpyAul Tpyaa. Uenosek
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NPSAMOXOASIIMI U MEpBbIA BbIXOA Jtojel 3a mpenensl Adpuku. YenoBek
reiienboeprekuil — o0LuMi MpegoK HeaHIePTAIbCKOTO YeJIOBEKA U YeI0BEKa
pa3yMHOro. YenoBek HEaHAePTAIbCKUN KaK BUJI JIFOAEH XOJOJHOIO KJIMMATA.
YemoBek pa3yMHBIN COBPEMEHHOI'O THUIIA, IEHUCOBCKUN YEIIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a MpeaenaMmu AQpuku.

DBOJIOLKSA COBPEMEHHOI'O YejoBeKa. EcTecTBeHHbI OTOOP B MOMYJISLMAX
yesioBeka. MyTalMoHHbIM nponecc u nonumopdusm. llonmynsunoHHbIe
BOJIHBI, Jpei( reHoB, Murpauus U «3PQGeKT OCHOBATENS» B MOIMYISIIUAX
COBPEMEHHOI'0 YeJIOBEKaA.

UYenoseueckue pacel. [lonsatue o pace. bonplime pacel: eBpolieouaHas
(eBpasmiickas), aBCTpajo-HETpouJHAas (PKBATOpUANbHASA), MOHIOJOHIHAS
(a3maTcko-amepHuKaHcKas ). Bpems v myTu pacceneHus yeaoBeKa 1o MjiaHeTe.
EnuncTBOo uwenoBeuweckux pac. HayyHas HECOCTOATENBHOCTH pacU3MA.
[IprcnocoOIeHHOCTh YeNOBEeKa K Pa3HbIM YCIOBHUSIM OKPYXAIOLEH Cpebl.
Bnusinue reorpaduueckoii cpenbl U napeiida reHoB Ha Mop(dooruio
U (GU3HOJIOTHIO YeIOBeKa

7 DKOCHUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH
7.1 Paznens! u 3agaun sxonorun. CBsA3b SKOJIOTUH C IPYTUMHU HAyKaMH.
Mertonp! skonoruu. IloneBbie HaOMIOAEHNA. DKCIEPUMEHTHI B SKOJOTUU:
NpUPOHBIE U JabopaTopHbie. MoeIMpoBaHne B SKOJOTUH. MOHUTOPUHT
OKpY>KaroIel Cpeibl: TOKAJIbHBIM, pETHOHATBHBIN U TJI00aTBHBIHI
7.2 Okonoruyeckue GakTopbl U 3aKOHOMEPHOCTH UX JeicTBud. Knaccudukarms

AKOJIOTUYECKUX (PaKTOPOB: aOMOTHYECKHUE, OMOTHUYCCKHE, aHTPOIIOTCHHBIE.
OO0mme 3aKOHOMEPHOCTH JEHUCTBUA dKojorumueckux Qakropos. [IpaBuiio
muaumyma (K. dnpenrens, 10. JIu6ux). TonepaHTHOCTh. DBPUOMOHTHBIC
Y CTCHOOMOHTHBIE OPTaHU3MBbI.

AbGuotndeckue dakTopbl. CBeT Kak 3Kojorudeckuii ¢akrtop. JlerictBue
pPa3HBIX YYacCTKOB COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. DKOJIOTHYECKHUE
IPYIIbl PACTEHUI U KUBOTHBIX [0 OTHOUIEHHUIO K cBeTy. CHUTrHalIbHAs pOJib
ceera. DortomepuonusMm. TemmepaTypa Kak dSKOJOTHUYECKHA (akTop.
JevicTBue TEeMIIEPATypPhl Ha OpraHu3MBl. [lolikunoTepMHbIE
Y TOMOMOTEpMHbBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.
BnaxHocts kak skomorumueckuii (akrop. IlpucmocoOneHus pacteHwmit
K TOJJepXaHWI0 BogHOTO Oamanca. Kmaccudukanmus  pacteHuid
110 OTHONICHUIO K BoJie. [Iprcmocobenus )KUBOTHBIX K U3BMEHEHHIO BOJTHOTO
pexuma. Cpenpl OOWTaHMS OPraHU3MOB: BOJHAs, HAa3E€MHO-BO3AYULIHAs,
MOYBEHHAs, TITyOMHHAs MOANOYBEHHAs, BHYTpHOpraHu3MeHHas. DOU3MNKO-
XAMHYECKHUE OCOOCHHOCTH cpeji 0OMTaHusi opranu3MoB. [Ipucmocobnenus
OpraHU3MOB K JKHU3HU B Pa3HBIX Cpeax.
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buonornyeckue putmbl. BHemHue u BHYTpeHHUE pUTMbL. CyTOuYHBIE
U ToJIWYHble pUTMBL. [IpHcrnoOcOONEHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHUSIM yCIOBUM KU3HU.

XKuznennsle ¢Gopmbl opraHuzMoB. llonsTue o xku3HEHHOU (opme.
XKuznenusle (GOpMBI pacTEHUM: J€pEBbs, KYCTApHHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJJHOJIETHUE TpaBhl. Ku3HEHHbIE (POPMBI KUBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pasza
KU3HU.

buotnueckue  ¢akTopel.  Buumbl  OMOTHMYECKHMX  B3aUMOJACHCTBUM:
KOHKYPEHIIUS, XHUIIHUYECTBO, cUMOMO3 Hu ero Qopmel. [lapazutusm,
Koolepanus, MYTYyaju3M, KOMMEHCaIU3M (KBapTUPAHTCTBO,

HaxJieOHn4ecTBO).  Herpoduueckue  B3auMOAECUCTBUSA  (TONMHYECKHUE,
dopuueckue, dadpudeckue). 3HAUCHHUE OMOTHUUECKUX B3aMMOJICHCTBUIA
JUISL  CYIIECTBOBAaHMSI OpraHu3MOB B cpeae oOutanus. [lpuHnun
KOHKYPEHTHOT'O HCKJTFOUCHUS

7.3

DKOJIOTUYECKUE  XapaKTePUCTUKU  momynsuuu.  [lomymsamust  kak
Ouosiorudeckass cuctema. Poib HEOJHOPOIHOCTH Cpenbl, (HUINIECKUX
OapbepoB U ocobeHHOcTel Ouwojoruv BUIAOB B  (OPMHPOBAHUU
MPOCTPAHCTBEHHOW  CTPYKTYphl mnomyssiiuid. OCHOBHBIE MOKAa3aTeNH
MOMYJISUKA: YUCIEHHOCTh, TUIOTHOCTh, BO3pPAcTHAs W TOJIOBas CTPYKTYpa,
POXKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTH, MUTPALIUSL.
DKoJIoTUYeCcKask CTPYKTypa nmonyisiuuu. OleHKa YUCICHHOCTU MOMYJISIUY.
JlvHamMyKka TIONYJSIUMM W €€ peryisiuus. buoTuyeckuid moTeHIual
nonyiasiuuv. MojaenupoBaHue AWHAMHUKM mnonyidaiuu. Kpuble pocta
YUCJICHHOCTHU Tonyisiuuu. KpuBble BbDKMBaHUS. Perymsiius 4uMCIE€HHOCTH
MOMYJIANMN: poib (HaKTOPOB, 3aBUCAIINX W HE 3aBHUCSIIUX OT TUIOTHOCTH.
DKOJIOTMYECKHE CTpaTeruu BUAOB (r- u K-ctparerun).

[TonsiTe 00 sKoyloruyeckor Humie Buaa. Mecrooburanue. MHoromepHas
Mozenb  dkonornyeckor — HumM - J[x.M.  XarumHcona.  Pa3zmepsl
sKoJIornyeckoi Huiu. [loTeHManbHast U peaau30BaHHAS HUIIIHU.

Bun kak cucrema monmynsinuid. Apeanbl BUJOB. BUIbl M UX KU3HECHHBIC
CcTpaTerud. 3aKOHOMEPHOCTH TIOBEJCHHS M MUIpAlldd  >KUBOTHBIX.
buonornyeckue nHBa3UM 4y>KEPOIHBIX BUIOB

7.4

CoobmectBa opranm3moB. buorneHo3 u ero crtpykrypa. CBsizu Mexmy
opraHm3MamMu B OHOIEHO3€. DKOCHUCTEMa KaK OTKpBHITas CHCTEMa
(A.Ix. Tencnum). DyHKIMOHATbHBIE OJIOKH OPTraHW3MOB B JKOCHCTEME:
NPOJYIEHTHI, KOHCYMEHTBI,  PEIYIEHTh..  Tpoduueckne  ypOBHHU.
Tpobuueckne menu wu cetn. AOWOTHYECKHE OJIOKM  IKOCHCTEM.
[TouBbl ¥ wibl B 3K0ocucTeMax. KpyroBopoT BelIeCTB M IMOTOK JHEPrUU
B DKOCHCTEME.
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OcHOBHBIC  TIOKa3aTeld JKOCUCTEMBI. buomacca ®  TPOIYKIIHSA.
DKOJOTUYECKHUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

HanpaBnenHsie 3aKOHOMEpHBIE CMEHBI  COOOIIECTB —  CYKIIECCHHU.
[lepBuyHBIE W BTOPHYHBIC CYKIECCUW W WX MPUYUHBL. AHTPOIOTCHHBIE
BO3JIEUCTBUA Ha cykueccuu. KnumakcHoe cooOuiectBo. buopaznoobpaszue
¥ TIOJTHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.
[TpupoaHbIe SKOCUCTEMBI. AHTPOTIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMA.
Arporieno3. Paznmmums  MeXIy aHTPONOTCHHBIMH ¥ TPHPOIHBIMU
HKOCHCTEMaMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opozckas
dbaopa u dayna. CuHaHTponuzaiusi ropojackoil daynsl. buosoruueckoe
M XO3SJUCTBEHHOE 3HAYCHHWE  arpodKOCHCTEM U YPOODKOCHCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHM3MOB
B DKOCHCTEMaX.

[lepeHOoC DSHEPrUM W BEIIECTB MEXAY CMEKHBIMH 3KOCHCTEMaMHU.
YCTOWYMBOCTh OPraHU3MOB, TMOMYJSIIMA M J3KOCHUCTEM B YCIOBHAX
€CTCCTBECHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI

7.5

buocpepa — oOmeruianerapHas o000J04Yka 3eMid, TA€ CYIIECTBYET
WIM CyliecTBoBajia >ku3Hb. Yuenwe B.M. Bepnainckoro o Ouocdepe.
O6nactu Oumocdepsl 1 ee cocraB. JKuBoe BemecTBo Ouochepbl M €ro
dbyHKIIMM.3aKOHOMEPHOCTH ~ CylecTBOBaHUsI Ouocdeprl. OcobeHHOCTH
o6uocepbl kak TII00ANBHON 3KOcHCTEMBbl. /luHAMUYecKoe paBHOBECHE B
o6uochepe. KpyroBopots! BemiecTB 1 OMOreoXMMUYECKHUE IIUKIBI (yriepoaa,
azota). PurmuuHOCTH siBIeHUN B Oumocdepe. 30HAIBHOCTH OuOChEpsI.
[lonsitue o Ouome. OcHOBHBIE OHMOMBI CyIIW: TYHApA, XBOMHBIC Jieca,
CMEIIaHHble W MIMPOKOJMCTBEHHBIC Jieca, CTEMH, CaBaHHBI, IyCTHIHH,
TPOIIMYECKHUE JIECA, BBICOKOTOphA. Kimmar, pacTUTEIbHBIA W KUBOTHBIN
mup O0momoB cymu.CTpykTypa U (PYHKIUS >KUBBIX CHCTEM, OIIEHKA HX
pPEeCypCHOro moTeHIanaa u 0nochepHbIX GyHKIIHMA

7.6

DKOJIOTUYECKHE KPU3UCHI M UX NpU4uHBL. Bo3nelicTBue yenoBeka
Ha Owocdepy. 3arpssHeHHe BoO3myIIHOW cpensl. OxpaHa Bo3dyXa.
3arpsi3HeHHWE BOJHOM cpenbl. OXpaHa BOJHBIX pecypcoB. PaspyiieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.
AHTpPONOT€HHOE BO3/ICMCTBUE HA PACTUTENBHBIN U )KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO H KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbI
npupobl. Kpacuble kHUTH. Oco00 OXpaHsieMble MPUPOJHBIE TEPPUTOPUU
(OOIIT). boranuyeckue caapl U 30070THYECKHEe Tapku. OCHOBHBIC
OPUHIUIIBI  YCTOMYMBOTO  Pa3BUTUS  YEJIOBEYECTBA U MPUPOJBL.
PanmonansHOE€ TMPUPOIOTONB30BAHNE ¥ COXPAHEHHE OWOJIOTHYECKOTO
paszHooOpaszus 3emiu
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JlesiTeJIbHOCTDH YYHUTEISl € Y4€TOM padouyeil NporpaMMbl BOCIIMTAHUA

Peanuzanus neparorudecKuMu pabOTHUKAMU BOCITUTATEIBLHOIO MOTEHIINAIA YPOKOB
(YpO4HOI 1eSITENHHOCTH, Ay TUTOPHBIX 3aHATUM B paMKaX MaKCUMAJIbHO JOMYCTUMOMN
y4eOHOU Harpy3Kku) NpeycCMaTprUBaeT CIICAYIOIIEE:

®MaKCUMaJIbHOE MCIIOJIb30BaHUE BOCIIUTATEIBLHBIX BO3MOXKHOCTEN COMCPIKaHUS
y4eOHBIX MTPEAMETOB sl GOPMUPOBAHUS Y O0YUAIOIINXCS POCCUMUCKUX TPATUIITUOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIIMOKYJIbTYPHBIX [IEHHOCTEH, POCCHUICKOTO0 HCTOPUUYECKOTO
CO3HaHMS HA OCHOBE UCTOPUYECKOTO MPOCBEIICHHUS; TOJ00P COOTBETCTBYIOIIETO
TEMaTUYECKOTO COAEP KaHUsI, TEKCTOB JIJI YTEHUS, 3a]1a4 JJIsl PEIICHHs, TPOOIEeMHbIX
cuTyanui st 00CyXKIeHUN;

®BKIIIOYCHUE YUUTEIISIMU B pabodre MporpaMMbl IO BCEM YUEOHBIM MpeIMeTaM, Kypcam,
MOYJISIM 1I€JIEBBIX OPUEHTUPOB PE3YIHTATOB BOCIIUTAHUS, UX YUET B POPMYITUPOBKAX
BOCIIUTATENbHBIX 3aJ1a4 YPOKOB, 3aHSTH;

®BKIIIOYCHUE YUUTEIISIMU B paboune MporpaMMbl yUeOHBIX MIPEIMETOB, KYPCOB, MOAYJIEH
TEMAaTUKH B COOTBETCTBUY C KAJICHIAPHBIM IJTAHOM BOCIIMTATEIILHON pabOThI
(ucnonp3zoBanue MeponpusaTuil Kanenmaaps o6pa3oBaTebHbIX COOBITHM, MPUYPOUCSHHBIX
K F'OCYJIapCTBEHHBIM M HAIlMOHAJIBHBIM Tpa3aHukaM Poccuiickoii denepannn, maMsaTHBIM
JaTaM U COOBITHSIM POCCUHUCKOM UCTOPUU U KYJBTYPBI);
®BEIOOP METOJI0OB, METOUK, TEXHOJIOTH, OKA3bIBAIOIINX BOCTIUTATEILHOE BO3/ICUCTBUE
Ha JIMYHOCTH B COOTBETCTBUU C BOCITUTATEIBHBIM HUJI€AJIOM, LIETBIO U 3a/1a4aMu
BOCIHUTAHUS, 1IEJIEBBIMA OPUEHTUPAMU PE3YJIbTATOB BOCIIUTAHUS; PEATTU3AIINIO
IPUOPHUTETA BOCIIUTAHUS B YYEOHOU JEATEIbHOCTH;

®IIPUBJICYECHUE BHUMAHUS O0YUYaIOIIMXCS K [IEHHOCTHOMY aCIeKTY U3y4aeMbIX Ha
ypOKax MpeIMETOB, SIBICHUN U COOBITHI, MHUIIMMPOBAHNE 00CYXACHHH, BhICKa3bIBAHUN
CBOETO MHEHUSI, BEIPAOOTKM CBOETO JIMYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM,
SBJICHUSIM, JIUTIAM;

SIIPUMEHCHHE MHTEPAKTUBHBIX (POpM yueOHOM pabOThI - MHTEIUICKTYaIbHBIX,
CTUMYJUPYIOIIHNX MTO3HABATEbHYI0 MOTHBAIIUIO, UITPOBBIX METOIUK, TUCKYCCHUH,
JAIOITUX BO3MOKHOCTh IPHOOPECTH ONBIT BEICHUSI KOHCTPYKTUBHOTO JTUAJIOra;
IPYHIIOBOM pabOThI, KOTOPAsi YYUT CTPOUTH OTHOIIICHUS U JIEHCTBOBATH B KOMAHIE,
CIIOCOOCTBYET Pa3BUTHUIO KPUTUYECKOTO MBIIIICHUS;

e1100Y’K/IeHHE 00yYaIoNIUXCcsi COOMI0AATh HOPMBI MIOBEICHNUS, TTpaBuiIa OOIICHUS CO
CBEpPCTHHKAMH U TeJJaroraMu, COOTBETCTBYIOIIME YKIaay o01eo0pa3oBaTenbHOM
OpraHu3allvy, yCTAaHOBICHUE U TOIJIEPKKY TOOPOKEIATeTsHON aTMOCc(hepHl;

®OpraHMU3alli0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAHPOBAHHBIX 00YUYaIOIINXCS
HaJ[ HEYCIIEBAIOIIMMH OTHOKJIACCHUKAMHM, B TOM YHCIIe C OCOOBIMHU 00pa30BaTEIbHBIMU
MOTPEOHOCTSIMH, TAFOIIETO O0YUYAIOIIUMCS COIMATbHO3HAYMMBINA OMBIT COTPYTHHYECTBA
¥ B3aMMHOM ITOMOIIIY;

SUHUIIMMPOBAHUE U MOJJIEPHKKY UCCIEIOBATENIbCKOMN AEATEIbHOCTH 00YUaIOIINXCs B
(dbopMe UHINBUTYAIBHBIX W TPYIIIIOBEIX MPOEKTOB BOCITUTATEIILHONW HAIIPABICHHOCTH.

®[IPUBJICUEHUE BO3MOKHOCTEN JPYTUX YUPEKICHUN U OpraHU3alui— CIIOPTUBHBIX
KIJIyOOB, JIeueOHbIX yupexaeHul, ouonuorek, UuTepHer u ap.
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