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IosicHUTEILHAA 3aNMUCKA

I[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTMM  TEOPETHYECKYI0  OCHOBY
IUIsL ONpeeNeHs] NOAX0J0B K (OPMHUPOBAHUIO COJEPKaHUA Y4eOHOro MpeameTa
«buonorus» COCTaBWJIN: KOHLIETITYy AJIbHBIE IIOJIOKEHUS dr'ocC COO
0 B3aMMOOOYCJIOBICHHOCTH II€JIeH, COAEPKaHMs, Pe3yJIbTaTOB 00yUeHus U TpeOOBaHMI
K YPOBHIO NMOATOTOBKHM BBITYCKHUKOB, IMOJOXKEHUs 00 OOIIMX LENsAX M NPUHLHUIIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEAHEro oOIIero oopa3oBaHUs
B Poccuiickoit denepanuu, a Takke MoJIokKEHUs 0 crenuduke OUONIOruM, €€ 3HAUCHUU
B MIO3HAHUH KUBOM MPUPOJIBI U 00ECTIEUEHNUH CYILIECTBOBAHUS YEIOBEUECKOro OOIIECTRA.
CornacHO Ha3BaHHBIM TMOJOKEHUSAM OIPEECICHbl OCHOBHbIE (DYHKIIMM MPOrpaMMbl
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Aa€T MpeAcTaBiIEHUE O LEensx, 00 oOumiel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS OOYyYalOUIUMXCs CpPEJACTBaMU Y4eOHOro mnpeameTa
«buonorus», omnpeznenser 00s3aTeIbHOE MPEAMETHOE COJEpPKAHUE, €ro CTPYKTYpY,
pacmpeiesieHue 10 pa3jiesiaM U TeMaM, PeKOMEHIyeMYIO MOCIe10BaTeIbHOCTh U3yUCHUS
y4eOHOro MaTepuasna ¢ yuéToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBI3€H, JTIOTUKU
00pa3oBaTeIbLHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYatOITNXCS.

B nporpamMmMe mo OMOJNIOTMU TakKe YUYUTBIBAIOTCS TPEOOBAaHMS K IIAHUPYEMBIM
JUYHOCTHBIM,  METalmpelMETHBIM M  TIPEIMETHBIM  pe3yJbTaTaM  00y4YeHus
B ()OPMHUPOBAHMM OCHOBHBIX BUJOB Y4e€OHO-TIO3HABATEIBHON JEATENBHOCTH/Y4eOHbIX
JecTBUI 00y4aroLIXCsl IO OCBOEHUIO COJIEPKaHUsl OMOJIOrMUECKOro 00pa3oBaHMsL.

B nporpamme mo Ouonorum (10—11 xmaccel, 0a30BBId YpPOBEHb) peaau30OBaH
OPUHIUI [PEEeMCTBEHHOCTH B M3yuyeHUM Ouojoruu, Onarojaps ueMmMy B Hel

IPOCMAaTPUBAETCS HAMIPABJIECHHOCTh HAa PAa3BUTHE 3HAHUH, CBA3aHHBIX C OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33pDEHUS, LIEHHOCTHBIX OpPHUEHTAIMA  JIMYHOCTH,
HKOJIOTHYECKOTO MBIIUICHUS, TPEICTAaBICHUN O 30POBOM 00pa3e *KU3HU U OCPEKHBIM
OTHOLICHUEM K OKpY)Karomeh npupoaHou cpene. Iloatomy Hapsay ¢ U3ydeHHEM
00IIeOMOIOTUYECKUX TEOPUid, a TaKXKE 3HAHUM O CTPOCHUHU YKUBBIX CHUCTEM PA3HOTO
paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IMPOIECCOB B Mporpamme
110 OMOJIOTUH YIEJIEHO BHUMAHUE UCTIOIH30BAHUIO TTOJIYYCHHBIX 3HAHUH B TTOBCETHEBHOM
KU3HU JIJIS PEIICHUS MTPUKIAIHBIX 3a/1a4, B TOM YHCIIe: TPOPUIAKTUKYA HACTIEACTBEHHBIX
3a00IeBaHUI YEJIOBEKa, MEIMKO-TEHETUYECKOrO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 11eJIeCO00Pa3HOTO MOBEICHUS B OKPYKAIOIIEH MPUPOTHOM cpesie, aHaIn3a
BIIMAHUS XO3AMCTBEHHOW [EATEIbHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX JKOCHUCTEM. YCHUJIEHUE BHUMAHUS K MPUKIAJTHOW HAMNPABICHHOCTHU
yaeOHOro mpeamera «buomorus» MPOAUMKTOBAHO HEOOXOAMMOCTBIO 00eCTICUCHUS
YCIIOBUW JJIS PEIICHUS OJHOW W3 aKTyaJbHBIX 3a/1ad IMKOJIBHOTO OWOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpeamnoiaraetT GOpMHUPOBAHHWE Y OOYUYaAIOIMIUXCS CIIOCOOHOCTH
aJanTUPOBATHCA K U3BMEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.
[Iporpamma 1o OHOJIOTHM SIBJISIETCS OPHUEHTHUPOM JJIsI COCTaBIICHHS pabouymx
MpOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEJIOKUTh CBOM BapUaHT MOCIEI0BATEIbHOCTH
M3YUYEHUSI U CTPYKTYpbl yd4eOHOro marepuana, CBO€ BHACHUE MyTell (QopMHpoBaHUs
y obyuaromquxcsi 10—11 kimaccoB mpeIMETHBIX 3HAHUM, YMEHUH M cOCO00B yueOHOMU
NEATeNIbHOCTH, a TaKXe METOJMYECKUX pEIIeHUH 3aJady BOCHUTAHUS U Pa3B



cpencTBaMu yueOHOTO mpeameTa «bromorusy.

buonorus Ha ypoBHE cpeaHero o0miero oOpa3oBaHUs 3aHMMAET BaXKHOE MECTO.
On obecrieunBaeT HOPMUPOBAHKE y OOYUAIOIINXCS MPECTABICHUN O HAYYHOU KapTHHE
MHpa, pacimupser u o0000IaeT 3HAHUS O >KUBOM Mpupose, €€ OTIMYUTEIbHBIX
MpU3HAKaX — YPOBHEBON OpraHU3AIMK U SBOJIOINHN, CO3MAET YCIOBHS JIS: TTO3HAHMS
3aKOHOB JKMBOW TMPHUPOJBI, GOopMUpPOBaHUS (PYHKIIMOHAIHLHON TPaMOTHOCTH, HAaBBIKOB
310pOBOTO M 0€30macHOro oOpasza >KM3HU, IKOJOTHUUECKOTO MBIILUICHUS], [IEHHOCTHOTO
OTHOIIICHUS K KUBOH NIPUPOJIC U YECIIOBEKY.

Bonpiioe 3HadyeHWe OWOJIOTHS WUMEET TakKe JJIS PEIICHUS BOCIHUTATEIBHBIX H
Pa3BUBAIONIUX 3a/1a4 CPEIHET0o OO0IIero oOpa3oBaHUs, COUUATM3AIUU O0YYaIOIIUXCS.
N3yuyenue Ouosoruu oOecrieunBaeT yCAOBUsS NIl (POPMUPOBAHUS WHTEIUICKTYaAIbHBIX,
KOMMYHUKAIIHOHHBIX H HWH(MOPMAIIMOHHBIX HABBIKOB, JCTETHYCCKON KYIBTYpHI,
CIIOCOOCTBYET WHTETpallui OMOJOTUYECKUX 3HAHWH C TIPEJICTABICHUSMU W3 JIPYTHX
y4eOHBIX TIPEIMETOB, B 4YaCTHOCTH, (U3UKHA, XUMHH W reorpadum. HaspaHHbIC
TIOJIO’KCHHMSI O MPEHA3HAYCHUN YU4eOHOT0 MpeaMeTa « bHoIorusy» cocTaBUIIM OCHOBY IS
ONpEJCIICHHUS] TMOAXOA0B K OTOOpY U CTPYKTYPHPOBAaHUIO €ro  COACP)KaHUSA,
NPEJICTaBJICHHOTO B MPOrpaMMe TI0 OMOJIOTHH.

Otb6op conepxkanusi ydeOHOro mnpeamera «buosnorusi» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIUH KyJIbTypOoCcOOOpa3HOTO MOAX0/1a, B COOTBETCTBHU C KOTOPBIM
oOyJarommecs: JIOJDKHBI OCBOWTH 3HAHHMSI M YMCHHUS, 3HAYMMBIC NI (HOPMHPOBAHUS

o01Iel KyJIbTYyphl, OMpEENsSIoNue aJeKBaTHOE TOBEJICHHUE YEIOBEKa B OKPY’KaIoIIeH
NPUPOJHON cpene, BOCTPEOOBAHHBIE B TMOBCEAHEBHOM JKM3HM U MPAKTHYECKOU
nesitenbHOocTH. Oco0oe MecTo B 3TOM cHCTeMe 3HaHUW 3aHUMAIOT dSJIEMEHTHI
collepKaHMs, KOTOpbIE CIyKaT OCHOBOW JJisi (OpPMHUPOBAHUS TpEACTaBICHUMN
O COBPEMEHHOM €CTECTBEHHO-HayYHON KapTHHE MHpPa M LEHHOCTHBIX OpPHUEHTALUAX
JUYHOCTH, CIOCOOCTBYIONIUX T'yMaHU3alUKU OMOJIOTMYECKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE  CoJepKaHHs ~ y4yeOHOrO  MaTepuaja B I[porpamMme
no OWOJMOTMM OCYIIECTBICHO C YYETOM MIPUOPUTETHOTO 3HAYECHHUS] 3HAHUHN
00 OTIUYHUTENbHBIX OCOOCHHOCTSX >KUBOW MPHUPOABI, O €€ YPOBHEBOW OpraHU3AINU
U DBOJIONMU. B COOTBETCTBUM C 3TUM B CTPYKType y4deOHOro mpenmera «buoiorus»
BBIJICJIEHBI CIIEIYIOIINUE coJepxKaTenbHble JduHUU: «buonoruss kak Hayka. MeTozsl
HAay4YHOTO To3HaHusA», «Kierka kak Owonormueckas cuctema», «OpraHusM Kak
Owonornyeckas cucreMa», «Cucrtema W MHOrooOpasue OpPTraHMYECKOrO0 MHUPay,
«IBOTIOLHMS JKUBOM NPUPOBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTI.

Lens nzyuenus yueoHoro npeamera «buonorusy Ha 6a30BOM ypOBHE — OBJIAJICHUE
OOyYarOMMMHCS 3HAHUSAMU O CTPYKTYPHO-(GYHKIIMOHATHHOW OPTaHHU3aIlUN >KUBBIX
CHUCTEM PpAa3HOTO paHra W TMPHOOpPETEHHWE YMEHHH WCIONIb30BaTh OTH 3HAHUSA
JUIsL TPAMOTHBIX JEHUCTBUII B OTHOILIEHUM OOBEKTOB JKMBOW MPUPOJLI M PEHICHUS
Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Jloctrxkenue e V3y4CHUS y4eOHOTO npeaMeTa «buonorus»
Ha 0a30BOM YpOBHE 00ECIIEUMBAETCS PEIICHUEM CIEAYIONIUX 3a/1a4:

OCBOEHUE O0YYAIOUIMMHUCS CUCTEMBI 3HAHUK O OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX,  3aKOHOMEPHOCTSIX, THWIIOTE3aX, MpaBWiaX,  CIYXKalluX  OCHOBOWU
1U1s1 (GOPMUPOBAHUS IPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE MHUpPa, O METOAAX
Hay4YHOT0 MMO3HAHUS, CTPOCHUH, MHOTO00Opa3uu U 0COOEHHOCTSX KUBBIX CUCTEM Pa3HOTO
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YPOBHSI OpTraHM3AIMH, BBIAAIOIIUXCS OTKPBITHUAX W COBPEMEHHBIX HCCIEAOBAHUIX
B OMOJIOTHH;

GopMupoBanue y  oOydarOmMXCA  [O3HABATENbHBIX,  HHTEJUIEKTYaJbHbIX
Y TBOPYECKUX CIOCOOHOCTEH B MPOLECCE aHAIM3a JAHHBIX O MYTSIX pa3BUTHS B OUOJIOTUU
HAYYHBIX B3TJISIIOB, WACH W MOIXOJOB K M3YYCHHUIO JKMUBBIX CHCTEM Pa3HOTO ypPOBHS
OpraHu3aluy;

CTaHOBJIEHHE y 00y4YaromuXcs 001Ieil KyabTyphl, QYHKIHOHATBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATH W OLEHWBATH SIBICHHUS OKPY)KAIOIIETO0 MHpa >KHUBOH
MIPUPOJIbI HA OCHOBAHUY 3HAHUH U OMBITA, TOTYUYSHHBIX PU U3YUYEHUU OMOJIOTHH;

dopMupoBanue y oOydaromMxcs yYMEHMH  WUIIOCTPUPOBATh  3HAYEHUE
OMOJIOTUYECKUX 3HAaHUW B MPAKTHUUECKOW JESTENbHOCTH YEJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEJIOBEKOM HKHUBOU
IPUPOJIbI, HEOOXOAMMOCTH OEPEKHOI0 OTHOIIEHUS K HEH, COOTIOIEHUS 3TUYECKUX HOPM
pU MPOBEACHUN OUOTOTHYECKUX HCCIIEIOBAHUMI;

OCO3HAHHME IIEHHOCTU OWOJIOTMUECKUX 3HAaHUW JJIS TOBBIIICHUS  YPOBHS
AKOJIOTHYECKOUN KYNIbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;IPUMEHEHHE
NpuOOpPETEHHBIX 3HAHWM W yMEHMH B TIOBCEJHEBHOW KH3HU IS OICHKH
MOCJIEJICTBUN  CBOEM  JEATEIbHOCTH IO OTHOIICHHIO K OKpYXarolen cpene,
COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHME M COOJIIOIEHHE Mep NPOUIAKTUKU
3a00JIeBaHUN.

B cucreme cpegnero obmero oOpazoBaHusi «buosorus», wuzydaemas
Ha 6a30BOM YPOBHE, ABJISETCS 00s13aTEJIbHBIM YU€OHBIM IPEIMETOM, BXOISALIUM B COCTaB
npeaMeTHoN obnactu «EcTecTBEHHO-HAay4YHbIE IPEAMETHI.

OO1ee 4yMca0 4acoB, PEKOMEHAOBAHHBIX ISl U3ydyeHHUs OMOJOrMM — 68 yacos:
B 10 xmacce — 34 yaca (1 ygac B Hegemo), B 11 kmacce — 34 4gaca (1 gac B Heneno).



COIAEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorus kak Hayka

buonoruss kak Hayka. CBA3b OHOJIOTMM C OOIIECTBEHHBIMHM, TEXHHUYECKUMU
U IPYTUMHU €CTECTBEHHBIMU HayKaMH, (prustocopuent, 3STUKOM, ScTeTUKOM 1 mpaBoM. Posib
Ouonorudn B (QOPMHUPOBAHUM COBPEMEHHOW HayudyHOW kapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl TO3HaHUSA >KMBOM MNpHUpOAbl (HAOMIOAEHUE, HKCIEPUMEHT, OIMCAaHUE,
u3MepeHue, Kiaccudukanus, MoIeTMPOBaHNE, CTATUCTUYECKAs 00pa0OTKa JaHHBIX).

Jemoncmpayuu:
Ilopmpemuwr: Y. JapBun, I'. Mennens, H.K. Konbios, [x. Yorcon u @. Kpuk.
Tabauywvt u cxemol: «MeTObI MO3HAHUS KUBOUW MPUPOIBDY.

Jlabopamopnbsie u npakmuueckue paoomol:
[Tpaktuueckas paborta Ne 1. «/cmoap30BaHUE pa3IMUHBIX METOJIOB MPU U3YYCHHH
OMOJIOTUYECKUX 00BEKTOBY.

Tema 2. 7)KuBble cHCTEMBbI U X OPraHU3AIUSA

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeaAMeT u3ydeHus Ouosoruu. OTimune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIbI.

CgoiicTBa OMOCHCTEM W HMX pa3zHooOpa3We. YPOBHM OpraHH3allMi OUOCHUCTEM:
MOJICKYJISIPHBIN, KIETOYHBIA, TKAHEBBIM, OPTraHW3MEHHBIN, MOMYIALMOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOTCOIIEHOTHYECKUM ), OMOChEPHBIH.

Jemoncmpayuu:

Tabauywr u cxemovr. «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3AIMH >KUBOU
OPUPOIBD.

Obopyoosanue: moaenb mojiekyibl JJTHK.

Tema 3. XumMunuyeckuii cCOCTaB M CTPOEHHE KJIETKHU

XUMHYECKUA COCTaB KJETKA. XHUMHYECKHE DIEMEHTBhI: MaKpPO3JIEMEHTHI,
MHKPOd3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIC BEIIECTBA.

OYHKIUK BOJIBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [loaaep:kanrne oCMOTHYECKOTO
Oayranca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble W 3aMEHHUMBIE AMHUHOKHCIOTHI. AMMHOKHUCJIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBbI OCITKOBOM MOJICKYJBI (ITIEpBUYHAS, BTOpPUYHAS, TPCTHYHAS W YCTBEPTHUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OelkoB. bronornueckue GyHKIUN OCIKOB.

depmeHTHl — OHMoJIorudeckre Kartaauszatopbl. CTpoeHHE (QepMeHTa: aKTHBHBIM
1eHTp, cyocrpatnas crenuduanocts. Kopepmentsl. Butamunasl. Otinnuaus GpepMeHTOB
oT HEOPTraHMYCCKHUX KaTaJIM3aTOPOB.



VYrneBoabl: MOHOcaxapuibl (IJIOK03a, pubo3a U AE30KCHpuO03a), IUcaxapuibl
(caxapo3a, 7akTto3a) H mojucaxapuibl  (Kpaxmall, TJHKOTeH, IEeJUTI0JI03a).
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel: Tpurnunepusl, Gochonunubl, crepouisl. ['uapopunbHo-ruapodoOHbIE
cBoiicTBa. buonorundeckue ¢GyHKuuu AUOUAOB. CpaBHEHHE YIJIEBOJIOB, OEIKOB U
JUNUAOB KaK UCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotel: JJHK u PHK. Hykneotnnsl — MOHOMEPBI HYKJIEHHOBBIX
kucnoT. Ctpoenne u ¢pyukuuu JJHK. Crpoenne u ¢pynkuuu PHK. Buast PHK. AT®:
CTpoeHue U QyHKIUH.

[uTtonorust — Hayka o kieTke. Kiierounas Teopusi — npuMep B3aMMOJEHCTBUS UIEeH
1 (aKTOB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKH.

Krnerka kak menoctHas skuBas cuctema. OOmye NpU3HAKU KIETOK: 3aMKHYyTas
HapyxHasi MmemOpana, monekynsl JIHK kak reHetuueckuil anmapar, cucTeMa CHHTE3a
oenka.

Tunbsl KIETOK: yKaproTHYecKas M mpokapuotuueckas. OCoOOEHHOCTH CTPOCHHUS
npokapuoTudeckoi kietku. Kierounas crenka 6akrepuil. CTpoeHre 3yKapHuOTHYECKON
KJIeTKA. OCHOBHBIE OTIMYMS PACTUTEIBHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, [JIMKOKAJIHKC,
ux Gynkiuu. Ilnasmatuueckass memOpana, e€ cBoicTtBa W ¢GyHKuuU. [{uTomiasma
u e¢ opranouasl. OgHomemOpannbie opraHouasl kinerku: JIIC, anmapar [Nompmxu,
mu30coMbl.  IlonyaBTOHOMHBIE  OpPraHoOMJbl  KIETKM: MHUTOXOHIPHH, IIJIACTHJBL.
[Ipoucxoxnenne MUTOXOHApUH U TutactuA. Buael miactua. HememOpaHHbIe OpraHon bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPUOIU, PECHUYKH, KTyTHKU. DyHKIMU
OpPraHOMJOB KJIETKH. BKiroueHus.

SAnpo — peryiasaTopHblii LeHTp kieTku. CTpoeHue sjpa: saepHas o000JI0uKa,
KapuoIula3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KJIETKE.

Jemoncmpayuu:

Ilopmpemuwr: A. Jleenryk, P. I'yk, T. IlIBann, M. Ineiinen, P. Bupxos,
JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxinun, K.M. bap.

Juacpammur: «PactpelieiecHne XUMHUYECKUX 3JIEMEHTOB B HEKHBOW IPUPOIELY,
«PacmpenienieHre XUMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIE.

Tabauyvr u cxemwr: «llepmonmueckass TabMUIIa XHMHYECKHUX DJIEMEHTOBY,
«CTtpoeHue MOJICKYJIBI BOJbI», «buocuHTes Oenmkay, «CTpOeHHE MOJICKYJIBI OCIKay,
«Ctpoenune hepmenTtay, «Hyknennosbie kuciaotel. JJHK», «Ctpoenune monekyiasr ATDy,
«CTpoeHHe PyKapUOTHUYECKOU KIETKW», «CTpoeHHE >KMBOTHOM KJIETKW», «CTpoeHue
pacTUTENBHON KIETKH», «CTpoeHHE MPOKAPUOTHYECKON KIeTKn», «CTpoeHue sjapa
KJIETKHY, «YTIEBOABIY, «JIMIUabI».

Obopyoosanue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHHWE JUISi MPOBEACHUS
HaOJIIOJICHUM, W3MEPEHUH, OJKCIIEPHUMEHTOB, MHKpONpenapaThl  PacTUTCIbHBIX,
KUBOTHBIX u OakTepuaIbHBIX KJIETOK.



Jlabopamopnoie u npakmuueckue padoomol:

Jlaboparopnas padota Ne 1. «M3yueHne KaTaTUTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe amuiIa3bl WK KaTajaasbl)».

Jlaboparopnas padota No 2. «3yueHue CTpOEHHUsI KIETOK PAaCTEHUM, )KUBOTHBIX U
OaxTepuil O] MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMUCAHUE).

Tema 4. ’KusHeneATeTbHOCTh KJIETKHU

OOMeH BemiecTB, WM MeTaboaM3M. AcCUMWIALMS (TUIACTUYECKUNA OOMEH)
U JUCCUMWIIALMS (PHEPreTUYECKU OOMEH) — JBE CTOPOHBI E€IWHOIO0 Ipolecca
Metabonu3ma. Poilb 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUd B TOHUMAaHUU
MeTabou3ma.

Tunel oOmeHa BemiecTB: aBTOTPO(dHBIM U TerepoTpodHbIi. Ponb ¢epmeHTOB
B 0OMEHE BEIIIECTB U IPEBPAIICHUN YHEPTUHU B KIIETKE.

®dotocunte3. CreroBas u TeMHoBas (a3bl porocuHTe3a. Peaknuu doTocuHTe3A.
OddexTuBHOCTH hoTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BiausiHue
yCJIOBUM cpelbl Ha (OTOCHMHTE3 W CHOCOOBI TIOBBIMICHUS €r0 MPOAYKTUBHOCTH
y KYJIbTYPHBIX PacTCHUM.

XeMOCHHTE3. XeMOCHHTE3UPYIONIUE OaKTepHH. 3HAUCHUE XEMOCHUHTE3a ISl )KU3HU
Ha 3emiie.

DOHepreTuueckuii oOMEH B KieTke. PacieruieHne BemecTB, BBIJCICHUE
U aKKyMYJUPOBAaHUE DHEPTHH B KIIETKE. DTallbl SHEpreTuueckoro ooMena. ['nmukonus.
bpoxenune u ero Buabl. KuHCIOpOIHOE OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnutensHoe GochopmmpoBanue. IPPeKTUBHOCTh SIHEPreTHUECKOTr0 OOMEHa.

Peakiniuu matpuuHoro cunHtesa. I'enerudeckas undopmarus u JJHK. Peanuzamnus
reHeTuueckod uHGoOpMaIMM B KJIETKe. [ eHEeTHYeCKMd KOJ U €ero CBOMCTBA.
Tpanckpunuus — matpuusblii cuHTe3 PHK. Tpancnsaums — 6uocuHTe3 Oenka. DTamsl
tpaHcsaiuu. KonupoBanne aMmuHOKHCIOT. Poss prbocoM B OnocuHTe3€e Oemka.

Heknerounsle ¢GopMbl KU3HU — BUPYCHl. McTOpHUsT OTKpBITHS BHPYCOB
(.. WpanoBckuit). OCOOCHHOCTH CTPOCHHUS M JKU3HEHHOTO IMKJIa BHUPYCOB.
bakrepuodaru. bonesHu pacTeHui, )KUBOTHBIX W YEJIOBEKA, BBI3LIBAEMBIC BHUPYCAMHU.
Bupyc wummynonedunura uyenosexka (BUY) — Bo3Oymutens CIIM[la. O6parnas
TPAHCKPUIIHUS, peBepTaza u uHrerpasza. [Ipodunakrrka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHUM.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos, [I.1. UBanosckuii, K.A. Tumupsizes.

Tabauyvr u cxemvr: «Tunmbl mmTaHusY, «MeTabonmm3m», «MHUTOXOHIPHUIY,
«OHepreTnueckuii  oOMen», «Xmopomacty, «®dorocunresy, «Ctpoerue JIHK»,
«CtpoeHne m (QpyHKIHOHHpOBaHHME reHay, «CuHTE3 Oenkay», «['eHeTHYeCKud Ko,
«Bupyce, «baktepuodarm», «CtpoeHme wu xuzHeHHbIM mwmkia Bupyca CII/a,
Oakrepuodaray, «Permmukamms JJTHK».

Obopyodosanue: Monemu-amiukanuu  «YnaBoeane JIHK w  Tpanckpurmmsy,
«buocuntes 6enka», «CTpoeHue KICTKH», Moaenb cTpykTypbl JJHK.



Tema 5. PasMHOkeHHMe U HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiieTouHbIil UK, WIK )KU3HEHHBIN UK Ki1eTku. MaTepdaza u muros. IIpoueccsl,
nporekaroume B uHTepdasze. Pernmkanus — peakuus martpuyHoro cuHteda JIHK.
Crtpoenue xpoMocoM. XpOMOCOMHBIN HA0Op — KapHOTHUIL. JIUTUIOUIHBINA U TarIOUTHBIN
XpOMOCOMHBIE Ha0oOpbl. XpomaTuabl. lluTomormyeckrue OCHOBBI Pa3MHOXKECHHUS U
VHJIMBUYaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Jenenne knetkn — Muto3. Ctaaum muto3a. [Ipoueccsl, mpoucxoasme Ha pa3HbIX
CTaausIX MUTO3a. buonornueckuii CMbICI MUTO34.

[IporpamMmmupyemasi THOEINIb KIETKH — arloNTO3.

dopMbl  pa3MHOXKEHUS OpPraHu3MoB: Oecronoe M mosioBoe. Buabl Oecrnosoro
Pa3MHOKEHMS:  JICJICHME  HaJIBO€, [OYKOBAaHHUE OJHO- W  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEHHE. VICKYyCCTBEHHOE KJIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE NI CEIEKIIUU.

[TosoBOE pa3mMHOKEHUE, €r0 OTIUYHSI OT OECIIONOTO.

Meito3. Craaum wmeiioza. IIpomecchl, mNpoucxoAsiiue Ha CTAAUSAX Meno3a.
[ToBenenue xpomocom B Menose. KpoccuHrosep. bruonornyeckuii CMbICI U 3HAUYECHUE
Meio3a.

I'amerorenes — mporecc oOpa3oBaHUs TMOJOBBIX KJIETOK Y KUBOTHBIX. [loyioBbIe
JKeJe3bl: CEMCHHUKU M SUYHUKUA. OOpa3oBaHWE U PA3BUTHE IMOJOBBIX KIETOK — TaMeT
(cepmaro3ous, sUIEKIETKAa) — crepMaTorene3 u ooreHe3d. OCoOOEHHOCTH CTPOCHUS
ANIEKIETOK U criepMaTto3onaoB. Omnogorsopenue. [lapreHorenes.

WuauBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BHUTHE
(omOpuorene3). Otanbl 3MOpPHOHAIBHOTO PA3BUTUSL Y TO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyJisius, OpraHoreHes. [TocTomMOpHroOHanbHOE pa3BUTHE.

Tunsl MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPSIMOE, HEMNpsiMoe (JTUYMHOYHOE). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (aKTOpPbI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
ypOJICTBA.

Poct u pa3Butne pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaINM PA3BUTHSI.

Jemoncmpayuu:

Tabauyvt u cxemwvl: «DOpPMBI  Pa3MHOXKEHHS  OpraHHU3MOBY», «JlBolWHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX PACTCHUN», «BereraTuBHOE pa3MHOXEHUE PACTECHUID,
«/lenenue kietku 6aktepuii», « CTPOCHHE MOJOBBIX KIIETOK», «CTpOSHHUE XPOMOCOMBD»,
«Kiterounbiid mukny, «Pemmkanus JJHKy», «Muto3», «Meio3y», «IIpsiMmoe u HenpsiMoe
pazButuey», «l'amMeToreHe3 y MIICKOMHUTAIONIMX W 4YejJoBeka», «OCHOBHBIE CTaauu
OHTOI'€HE3a».

Obopyoosanue: MHKPOCKOTI, MHKPOMPENapaThbl «CniepmMaTo30UIbl
MJICKOMTUTAIOLIETO», «SIMIEKIeTKa MIIEKONMUTamero», «KaprnokuHes B KIIETKax
KOpelIKa JIyKa», MarHuTHas Mojeib-anmuiukanus «Jlenenne knerkn», monens JJHK,
MOJIEb MeTtadazHou XPOMOCOMBI.



Jlabopamopnoie u npakmuueckue padoomol:

Jlaboparopnas pabota Ne 3. «HaGmroeHre MuTO3a B KJI€TKaX KOHUMKA KOpenika
JyKa Ha TOTOBBIX MUKPOTIpEIIapaTax.

Jlabopartopnast padota Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOTIperapaTax.

Tema 6. HacieACTBEHHOCTH U H3MEHYNBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHeTuku. Mctopus pa3BUTHA TE€HETUKU. POnb LHMTONIOTUU
1 SYMOPHUOJIOTUHM B CTAHOBJIEHUM M'€HETUKHU. BKIaa poCCUUCKUX U 3apyOEIKHBIX YUEHBIX
B pa3BUTHE T'€HETUKU. MeToabl TeHETHUKHU (TMOpUI0OIOTUYECKUH, ITUTOTEHETUUYECKUN,
MOJICKYJISIpHO-TeHeTUUeCKuii). OCHOBHBIC T'e€HEeTUYeCKHue ToHATUA. [eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpPEIIMBaHUIA.

3aKOHOMEPHOCTH HAcCJEIOBaHUA TMPU3HAKOB, YycTaHOBIEeHHbIE . MeHaenem.
MonorubpuaHoe ckpelnBanie. 3aKOH eIMHO00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[TpaBuno 1OMHUHUPOBAaHUS. 3aKOH PACUICIUICHUS MPU3HAKOB. [ MTIOTE3a YUCTOTHI TaMeT.
[TonHOE U HEMOTHOE JOMUHHUPOBAHUE.

JlurnOpuHoe CKpelmurBaHue. 3aKOH HE3aBUCUMOIO HACJEJIOBAHUS TPU3HAKOB.
[luToreHeTHYeCKNUE  OCHOBBI ~ JUTHOPUIHOTO  CKpEUIMBAaHUSA.  AHaIU3UPYIOIIEe
CKpemuBanue. Mcnojib30BaHME AHAIM3UPYIOUIETO0 CKPELIUBAHUS JJIsl OMNpPEACICHUS
TE€HOTHIIA OCOOHU.

CueruieHHOe HacienoBaHue mnpusHakoB. PaGora T. Moprana mo cHerieHHOMY
HacJIeJOBaHWIO TeHOB. HapyleHne cluernieHus reHoB B Pe3yIbTaTe KPOCCUHTOBEPA.

XpOoMOCOMHas TEOpHs HACIIEICTBEHHOCTHU. [ eHETHUUECKUE KapThI.

I'enetnika mona. XpOMOCOMHOE OMNpeAeSeHHE TMojia. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIe ¥ reTeporaMeTHbIe opraHnu3Mbl. HacienoBanue mpru3HaKkoB,
CLETUJICHHBIX C TTOJIOM.

N3meHunBOCTh. BUIbI NBMEHYMBOCTH: HEHACIICACTBEHHAS U HACIIEICTBEHHAs. Poiib
cpeabl B HEHACHICICTBEHHOH HM3MEHUMBOCTH. XapaKTepPUCTHKA MOAU(MDHUKAIIMOHHON
U3MEHYMBOCTH. BapuanvoHHBIN psAJ W BapuanyMoHHas KpuBas. Hopma peakuuu
npu3Haka. KoauyecTBeHHbIE U KAUECTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBONCTBa
MOAUGUKAITMOHHON N3MEHYUBOCTH.

HacnencrtBennas, WM TEeHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOMHATHBHAs
M3MEHYMUBOCTh. Meio03 1 MoJIOBOM IpoIlecc — OCHOBA KOMOMHATHBHON M3MEHUYUBOCTH.
MyTtanvonHas W3MEHYMBOCTh. Kiaccudukamuss MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. YactoTa © TpUYMHBI MyTanuid. MyTareHdsle  (GakTopbl. 3aKOH
FOMOJIOTMYECKHX PSIZIOB B HacleACTBeHHOM n3MmeHnunBocty H.M. BaBumnosa.

Bresnepnas HacieICTBEHHOCTb U N3MEHYUBOCTD.

I'enetuka yenoseka. Kapuotun yenoexka. OCHOBHbBIE METO/Ibl TEHETUKHU YEIOBEKA:
TeHEAIOTUYECKUN, OJU3HEIOBBIN, [TUTON€HETUYECKUM, OMOXUMUYECKUM, MOJIEKYJISIPHO-
T€HETUYECKUM. CoBpemeHHOe ONPENECITICHUE TE€HOTHIIA: ITOJTHOT€HOMHOE
CEKBEHHUPOBAHUE, TECHOTUIIMPOBaHWE, B TOM uwucie ¢ mnomoubto [I[[P-ananu3a.
HacnenctBennsie 3a001eBaHUs YEIOBEKA: TEHHBIC 00JIe3HH, O0IE3HU C HACIICICTBEHHON



IIPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE Ooyie3HH. COMaTHYEeCKHEe U TIE€HEPATHBHBIE
myTai. CTBOJIOBbIE KJIETKU. [IpuHIMIBI 3710poBOro 0o0pasza >KW3HH, JUArHOCTUKH,
NpoPUIAKTUKA W JICYEHHUS] TEHETHYEeCKMX Ooisie3Hel. MeaukKo-TeHeTUUeCKOoe
KOHCYJIbTUPOBaHUE. 3HaYE€HUE MEAUIMHCKON T€HETUKHU B MPEJOTBPALLECHUU U JIEYEHUU
reHETUYECKUX 3a00JIeBaHUI YETIOBEKA.

Jemoncmpayuu:

llopmpemwvr: I'. Mennens, T. Mopran, I'. ne @puz, C.C. YeTBepuKOB,
H.B. Tumodees-Pecosckuii, H.I1. BaBunos.

Tabauyvr u cxemwvl. «MOHOTHOPUIHOE CKPEIIMBAHHUE M €r0 IIUTOTCHETHYECKas
OCHOBa», «3aKOH PACIICTUICHUS U €r0 IUTOreHEeTUYeCKass OCHOBa», «3aKOH YUCTOTHI
ramer», «Jlurubpumanoe ckpemmuBanue», «lluromornueckue OCHOBBI JAUTHOPUIHOTO
CKpelmuBaHus», «Meno3», «B3auMonencTBue ajuielIbHBIX TE€HOB», «l'eHeTnueckue
KapThl pPAacTCHUM, >KUBOTHBIX U 4YeJjoBeKa», «['eHeTuka momna», «3aKOHOMEPHOCTHU
HACJIEJOBaHUs, CIEIJICHHOTO ¢ ToJIoM», «KapuOTHUIbl yenoBeKa U )KUBOTHBIX», « Buabl
U3MEHYUBOCTHY», «MoaudukanMoHHass HW3MEHUYMBOCThY», «HacmemoBanue pesyc-
dakTopay, «['eHeTuka rpymi Kpopu», «MyTalluoOHHAsS ©3MEHUUBOCTH.

Obopyoosanue:  Mouenu-ammmkanuun — «MoHOTHOpUIHOE CKpEIIMBaHUEY,
«Henonmnoe  gomunupoBaHue», «Jurubpumgnoe  ckpemuBanue», «llepekpéct
XpOMOCOM», MHKPOCKOI M MHUKporpenapatr «Jpo3zodwmay (HopMa, myTaruu (OpMBI
KPBUILEB U OKpPACKU Teja), repdbapuit «I'opox moceBHOMN».

Jlabopamophole u npakmuueckue paoomol:

Jlabopatoprass pabora Ne 5. «l3yueHuwe pe3yibTaTOB MOHOTHOPHIHOTO U
TUTUOPUTHOTO CKPEIIMBAHMS Y APO30(IIIBI Ha TOTOBBIX MUKPOTIpEIIapaTax.

JlabopaTopHas pabota Ne 6. «M3ydyeHue MoauQpUKAITMOHHOW H3MEHUYMBOCTH,
MIOCTPOSHUE BAPHUALMOHHOTO Psi/ia U BAPHAIIMOHHON KPUBOI».

JlaGopatopHast pab6ora Ne 7. «AHanmu3 MyTalnuil y Apo30Qpuibl Ha TOTOBBIX
MUKPOIPErapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE U aHATTU3 POJIOCIOBHBIX YETOBEKA.

Tema /. Cesiekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuus Kak HayKa U Ipouecc. 3apoKAeHUE CEJIEKIUU U JOMECTUKALUA. Y UCHHE
H.W. BaBuioBa 0 meHTpax MPOUCXOXKACHUS U MHOTOOOpasusi KyJbTYpHBIX PacTCHHH.
LleHTpbl IPOUCXOKIAEHUS TIOMAILIHUX KUBOTHBIX. COPT, MOpPO/A, IITAMM.

CoBpeMeHHBIE METONBI CeJeKIMU. MaccoBbIi W WHIWBHIYAIbHBIA OTOOPHI
B CEJEKIMH pacTeHWd u KUBOTHBIX. OueHKa »3KcTepbepa. bin3kopoacTBEeHHOE
ckpemuBanue — HHOpuaAuHT. Ynctas nuausa. CKpenmBaHue YUCThIX TuHUHN. ['eTeposuc,
wi TuOpuaHas cuia. HepoacTBeHHoe ckpemuBanue — ayropuaudar. OtnanéHHas
rubpuauzanus U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W MOJIy4YeHUE MOJTUILIONIOB.
JloCTMXKEHUS CEIEKIIMU PACTEHUH, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib Npou3BoAcTBa. ['eHHast HHKeHepus. DTanbl CO3/IaHUS
pekomOunantHoit JIHK wu TpancrenHsix opranu3sMoB. KieTouHass uHXKeHepHs.
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Kinerouneie kynpTypsl. MHUKpPOKIOHAJIBHOE pa3MHOKeHUE pacteHuid. KnonupoBanue
BBICOKOIIPOAYKTUBHBIX  CENBCKOXO3AMCTBEHHBIX  OPTaHU3MOB.  OKOJOTHYECKHE
1 aTYeckue npodseMsl. MO — reHeTHueckl MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

Jemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./l. Kapneuenko, M.®. I1BaHOB.

Tabauywvt u cxemwvi: kKapta «LIeHTPBI MPOUCXOXKICHHUS 1 MHOTOOOPa3Hs KyJIbTYPHBIX
pactenuit», «llopoabl noOMamIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX paCTCHUN»,
«OTnanéunas rudbpunuzanus», «Padotel akagemruka M.®. UBanosay, «[lonummnonausy,
«O0bekThl  OuoTexHosorum»,  «KierouHble  KyJIbTYphl U KIOHUPOBAHUE,
«KoHcTpynpoBaHue U IEPEHOC T€HOB, XPOMOCOMY.

Obopyoosanue: MyNsIKU TUIOJIOB U KOPHETUIOJOB JAUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CeabCKOX03SIUCTBEHHBIC PACTCHUS».

Jlabopamopnbsie u npakmuueckue padomol:

Okckypeus «OCHOBHBIE METOJIbI U IOCTUKEHUS CEJICKIIMU PACTEHUN U KUBOTHBIX
(Ha CENeKIMOHHYIO CTaHIUIO, IJIEMEHHYIO0 (epMy, COPTOUCHBITATENbHBIN YYacToK,
B TEIUIMYHOE XO3SIICTBO, Ta00PATOPHIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA).

11 KJIACC

Tema 1. IBosrOMOHHAS OMOJIOTHUS

[TpeanochUIKM BO3HUKHOBEHHUS SBOJTIOLMOHHON TEOPUHU. DBOIOLUOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHue sBOTIONMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U IPYTUX
HayK.

CBugerenscTBa  ABOJIONMU.  [laneoHTONIOrMYECKHE:  MOCIEI0BATEIbHOCTD
NOSIBJICHHS] BUJOB B  IMAJICOHTOJOTMYECKOW JIETONMMCH, TMepeXoiHbie  (HOpMBI.
buoreorpadudeckue: cxoacTBo u paznuure GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W  pa3Myusi HIMOPHUOHOB pa3HBIX  BHUJOB
NO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTMYHbIC,  AHAJOTHYHBIE,
pYyIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OMMYECKUX TyTel Yy Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. [lapBuna. [Ipeanocbuiku BO3HUKHOBEHUS TapBUHU3MA.
JIBuKyIue CUJbl SBOJIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOMKEHUE
Ipyl  OrPAaHUYECHHOCTH  PECypCOB,  HeompeneiaéHHas  W3MEHYMBOCTh, OopbOa
3a CyIIECTBOBAHHE, €CTECTBEHHBINA OTOOD).

Cunretnyeckas Teopus 3Bosironuu (CTI) u €€ OCHOBHBIE TTOJIOKEHUS.

MukposBomonus. [Tonynsiius kak e1MHUIA BUIa U SBOJIOLIUH.

JIBrxytue cuitbl ((hakTOphI) SIBOTIOIIMN BUO0B B IpUpoie. MyTallMOHHBIN MPOIECC
¥ KOMOMHATHBHAS U3MEHYHBOCTh. [lomynsionHbIe BOJIHEI U peiid reno. U3omnsaus n
MHUTpanusl.

EcTtecTBeHHBIN 0TOOp — HaMpaBIAIONMi GaxTop 3Bodtonnud. @OPMbI €CTECTBEHHOTO
orbopa.
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[IprcnocoOneHHOCTh  OpPraHM3MOB  KakK  pe3yiabTaT 3Bodtouuu. [Ipumepsl
MPUCTIOCOOJIEHUI Y OpraHnu3MoB. ApoMop¢03bl U HIHOAJANITALIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHbIE (hOpMBI BUI000Pa30BAHMUS:
reorpa(uyeckoe, IKOJIOTNIECKOE.

Maxkpo3Bostronus. @opmbl  BBONIIOLMM:  (puiieTHYECKas,  JIUBEpPreHTHas,
KOHBEpreHTHasl, apayenbHas. HeoOpaTuMocTh 3BOIOIMH.

[IpoucxoxaeHne OT HECHELMAIM3UPOBAHHBIX MpenkoB. [Iporpeccupyronias
crienuanu3anusa. AanTuBHas paadalys.

Jemoncmpayuu:

Ilopmpemuwr: K. JIunneit, XK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkens, @. Mromnep, A.H. CeBepios.

Tabauywel u cxemwvl: «Pa3BUTHE OPraHUYECKOr0 MHUpa Ha 3emiie», «3apoJbIIu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl 60pPHOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHbIN 0TOOP», «MHOr000pasue copToB pacteHui», «MHOTO0Opa3ue mopo
KUBOTHBIX», «llomynmsuun», «MyTalluOHHAsE HW3MEHYUBOCTHY, «APOMOP(O3bD»,
«nmnoananramuny, «O0mas aereHepaius», «JBmwkyiue cuibl 3Bomonuny, «Kapra-
cxema wMapmpyta myremectsus Y. JlapBunHay, «boppba 3a CylecTBOBaHUEY,
«IIpucmoco6IeHHOCTh OpraHu3MOBY, «["eorpaduueckoe BUJ1000pa30BaHUE,
«IKOJIOTUYECKOE BUI000pa30BaHUE.

Obopyooeanue: KOJUIGKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKpPACKH, HabOp
IJIOJIOB U CeMSH, KoJuieKus «lIpumepsl 3alMTHBIX TPUCTIOCOOJEHUH Y KHUBOTHBIXY,
mozaenb «OCHOBHBIC HaIlpaBICHHUsS SBOJIIOIUNY», O00BEMHAs Mojenb «CTpoeHHue
TOJIOBHOTO MO3Tra MO3BOHOYHBIX.

buoreorpaduyeckast kapta Mupa, KOuieKus «PopMbl COXpAaHHOCTH MCKOITAEMBbIX
KUBOTHBIX M pPacTEHWi», Mozenb ammiukanus «llepekpéct XpomMocom», BIIaXKHBIE
npenapatbl  «Pa3Butue Hacekomoro», «Pa3BUTHE JSATYIIKW», MHUKpOIpenapar
«/Ipo3oduiay (Hopma, MyTariuu (HOPMbI KPBUIbEB U OKPACKH TEJIA).

Jlabopamopnbvie u npakmuueckue paoomoi:

JlabopatopHast pabora Ne 1. «CpaBHeHHEe BHAOB IO MOp(doIOTHYECKOMY
KPUTCPHION.

JlaGoparoprass pabora Ne 2. «OmnmcaHue NPHUCIOCOOJICHHOCTH OpraHu3Ma
1 € OTHOCUTEIHBHOTO XapaKkTepay.

Tema 2. Bo3HNKHOBeHHE M Pa3BUTHE KM3HU HA 3emuie

JloHay4yHblE TIPEACTaBICHUS O 3apOXKACHUM KW3HU. HayuHple ruUnoressl
BO3HUKHOBEHUS KU3HHU HA 3emJiie: aOMOTeHe3 U MaHCIePMUs. XUMUYECKast dBOJIOIHS.
AOUMOTEHHBIN CHHTE3 OPTaHMYECKUX BEIIECTB U3 HEOPTaHUIECKUX. DKCIIEPUMEHTATBLHOE
MOJATBEPXKICHUE XUMHUYECKOW »HBOJIOIUM. HauyanpHble dSTambl OHOJIOTHYECKOU
spomtonnu. l'mnoresa PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEeHHE NpoTOKieTKu. [lepBpie knetkn m ux s3Bomonus. dopmupoBaHue
OCHOBHBIX rpynn YKUBBIX OPTraHU3MOB.
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Pazeutne xwn3Hu Ha 3emsie mo spaM u nepuojgam. Karapxeil. Apxeiickas
U poTepo3oickas 3pbl. [laneo3oiickas spa u €€ nepuoibl: KeMOPUMCKUA, OPIOBUKCKHUIA,
CUJIyPUNCKUH, TE€BOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKUU.

Me3o30KcKas 3pa U €€ NepUuoAbl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuoabl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucThKa KIMMAaTa M TEOJOTMYECKHX IMporeccoB. (OCHOBHBIE 3Tarbl
ABOJIIOIIUHU PACTUTEIBHOTO U KUBOTHOIO MHpa. ApoMOp(03bl y pACTEHUHN U KUBOTHBIX.
IlosiBieHME, pacuBET U BBIMUPAHUE TPYIII JKUBBIX OPTaHU3MOB.

Cucrema OpraHM4YecKOro Mupa Kak oOTpaxkeHue dBojrouuu. (OCHOBHbIE
CUCTEMATHYECKHE TPYIIbI OPTraHU3MOB.

OBOJIIOIMS  YENOBEKA. AHTpPOIOJIOrHMs Kak Hayka. Pa3BuTue npencTaBiIeHUM
0 MPOUCXOKICHUH YeJIoBEKa. MeTo bl N3yueHUsl aHTponorene3a. CxoJIcTBa U pa3innyus
YEJI0BEKAa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBuxymue cuibl (dhakTopsl) aHTponoreHeza. HacneacTBeHHass U3MEHYMBOCTh U
ecTecTBEeHHBIM 0TOOp. OOIIecTBeHHBIH 00pa3 KU3HU, M3TOTOBJIECHUE OpPYAMHA TpyHa,
MBIIUICHUE, PEYb.

OcCHOBHBIE CTaAMM WU BETBU HBOJIOIMHU 4YEJIOBEKA: aBCTPAJIONUTEKH, UYenoBek
ymenbii, Yenosek npsaMoxoasmui, YenoBek HeaHAepTalnbCKul, UeloBeK pa3yMHBIN.
Haxonku nckomaembIX OCTaTKOB, BpeMsl CYIIECTBOBaHUs, 00JACTh PAaCIpPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.

Yenoseueckue pacsl. OCHOBHBIE OONBIINE pachl: €BpoleouHas (eBpas3uiickas),
HErpo-aBCTpAJIONIHAs (SKBAaTOpHAJIbHAs), MOHIOJIOMAHAs (a3MaTCKO-aMEpUKaHCKas).
YepTsl MPHUCIIOCOONIEHHOCTH MPEACTABUTENECH UEIOBEYECKUX pac K  YCIOBUSAM
cylecTBoBaHus. ENMHCTBO yenoBeueckux pac. Kputuka pacusma.

Jemoncmpayuu:

llopmpemui: @. Penu, JI. [lactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabauyvr u cxemovl: «Bo3HukHoBeHHe CoJIHEUHOW cHCTeMbl», «Pa3BurtHe
opraHuyeckoro  mupa»,  «PactutenpHas ~— KieTtkay, <«OKHBOTHas  KJIETKay,
«IIpokapuotuyeckas kieTka», «CoBpeMEHHasi CHCTEMAa OpPraHUYECKOro MHPay,
«CpaBHEHUE aHATOMUYECKHUX YePT CTPOCHUSI YETIOBEKA U YEIOBEKOOOPA3HBIX 00E3bIHY,
«OCHOBHBIE MECTa MAJCOHTOJOTMYECKUX HAXOJIOK MPEJKOB COBPEMEHHOTO YEIIOBEKA,
«/peBnenmue srogm», «/peBHue mromau», «llepBble  COBpEMEHHBIE  JIFOAW»,
«UYenoBeveckue pacoh».

Obopyoosanue: mynsoxu «lIpoucxoxaeHue denoBeka» (OIOCTHI aBCTPATIOMUTEKA,
MUTEKAHTPOTa, HEeaHJepTalblla, KPOMAHBOHIIA), CJICTKH W N300paKeHUS KaMEHHBIX
opynuii  TEpBOOBITHOrO  dYeloBeka  (KaMHH-UOmmepsl,  pyOuna,  ckpebra),
reOXpOHOJIOTHYeCcKasi Tabnuna, Koymekius «DopMbl COXPAHHOCTH HCKOMAEMBbIX
KUBOTHBIX M PACTEHUI».

Jlabopamopnusie u npakmuyeckue padomul:
[Ipaktuueckas pabora Ne 1. «M3ydeHue WCKOMAEMBIX OCTATKOB PACTCHHM
u KUBOTHBIX B KOJUIEKIIHSIX).
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DKcKypeHst «DBOIONUS OPraHUYECKOTro MUpa Ha 3emiie» (B €CTeCTBEHHO-HaYUHBIHI
WM KpaeBeAUYECKU My3eil).

Tema 3. Opranusmsl U OKpy:KauIas cpeaa

DKojorusi Kak Hayka. 3ajaud U pasfeibl 3KOJOTHU. METOAbl 3KOJIOTHMYECKHX
UCCJEeI0BaHUN. DKOJIOTHUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl o0OuTaHUs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3/YILIHAsA, [OYBEHHAas,
BHYTPUOPTraHU3MEHHAsI.

Okonornyeckue  ¢akrtopsl.  Knaccupukamuss — 5KOJIOTHYECKUX  (DAKTOPOB:
abuotnyeckue, OMOTUYECKUE U aHTPONOreHHble. /lelicTBUE AKONOrnYecKux (hakTopoB
Ha OPraHU3MBlI.

AbGuotnueckne (akTopbl: CBET, TeMIlepaTypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust opraHu3MoB K AeiCTBUIO abnoTuyeckux (paxtopoB. buonornueckue
PUTMBL.

buotnyeckue Qakropsl. Buasl OMOTHYECKHX B3aUMOACHCTBUN: KOHKYpPEHIIMS,
XMIIHUYECTBO, cuUMOMO3 u ero ¢opmbl. [lapazutusm, koomepaius, MyTyajau3M,
KOMMEHCaIU3M (KBapTHUPAHCTBO, HAaXJIEOHWYECTBO). AMEHCAIu3M, HEUTpaIu3M.
3HaueHne OWOTHUYECKUX B3aUMOJICUCTBUI Ui  CYUIECTBOBAaHUS  OPraHU3MOB
B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTePUCTUKU NOMysiiiuid. OCHOBHBIE TTOKA3aTeIU MOMYJISIINN:
YHUCIIEHHOCTh, TUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTh, IPUPOCT, MUTpanus. JnHamuka
YUCJICHHOCTHU HOMYJIALNU U €€ Perysiusl.

Jemoncmpayuu:

TIlopmpemui: A. I'ym6onbat, K.®. Pynbe, O. ['ekkens.

Tabnuyer u cxemwi: xapta «llpuponmueie 30HbI 3emin», «Cpeabl OOUTaHUS
opraHu3mMoBy», «®ortonepuonusm»,  «llomynsunn», «3aKOHOMEPHOCTH  poOCTa
YHUCIICHHOCTH NOMYJSAIUU HHGY30puu-Tyhenbkuy, «[lumessie nemnmy.

Jlabopamopnusie u npakmuyeckue padomul:

Jlaboparopnas pabora Ne 3. «Mopdomoruyeckue OCOOCHHOCTH PACTCHUMN
U3 pa3HbIX MECT OOUTAHUSI.

JlaGopatopnast pabora Ne 4. «BnusHue cBera Ha pPOCT M PAa3BUTHUE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas pabora No 2. «IloAc4€T MIOTHOCTH MOMYNAIMI Pa3HBIX BHUIIOB
pacTeHUIN».

Tema 4. Cool0urecTBa ¥ 3K0JI0rHIeCKHE CHCTEMbI
Coo0OmiectBO0 opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MpocTpaHCTBEHHAs1, Tpoduueckas (mumeBasi). Buabl-nomuHanTe. CBsi3u B OHOIIEHO3E.
Dkosiornyeckue cuctemsl (3kocucteMsl). [loHsTHE 00 SKOCHCTEME U OMOTEOLIEHO3E.
DYHKIIMOHAIbHBIE KOMIIOHEHTHI YKOCUCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI, PEeTyIICHTHI.
KpyroBopoT BemiecTB 1 MOTOK SHEPTHH B 3KOocHcTeMe. Tpoduueckne (MUIIeBbIe) YPOBHU
skocuctemsl. [Iumesbie nienu u cetrn. OCHOBHBIC MOKA3aTEHM YKOCHCTEMBI: OHoMacca,
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OPOAYKIHA. OKOJOTUYECKHUE NHUPAMUIBI: TMPOAYKIUH, YHUCICHHOCTH, OHWOMAacCHI.
CBoiicTBa KOCHCTEM: YCTOMUUBOCTH, CAaMOPETYJIsIHs, pazButue. CyKieccus.

[IpuponHbie SKOCHUCTEMBI. DKOCHUCTEMBI 03Ep W peK. DKOCHCTEMa XBOWHOTO
WJIA TTUPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOosKOCUCTEMBL.
buonornueckoe n X03HCTBEHHOE 3HAYCHHE arPOIKOCHUCTEM H YPOOIKOCHCTEM.

buopaznHoobpaszue kak ¢akTop ycToWuumBOoCcTU dKocucTeM. CoXpaHeHue
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B.W. Bepnaackoro o 6uocdepe. I'panutibl, coctaB u cTpykTypa Ouocdepsi.
XKusoe BemectBo u ero ¢ynkuuu. OcoOeHHOCTH Ouochepbl Kak TII00ATBHON
IKOCUCTEMBI. /[[MHaMu4eckoe paBHOBECHE U 0OpaTHas CBA3b B Ouocdepe.

KpyroBopoTs! BeecTB 1 OMOr€OXUMUIECKUE IIUKIIBI QIIEMEHTOB (YTIIepo/ia, a30Ta).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBo B Ouochepe 3emiu. AHTPONOTreHHBbIE W3MEHEHHs B Ouocdepe.
['moGanpHbBIE SKOIOTHYECKUE TPOOITEMEI.

CocymiecTBoBaHre MPUPOBI 1 YenoBedecTBa. CoxpaHeHue 6nopa3sHooOpasus Kak
OCHOBa ycToiunBocTH OMocheprl. OCHOBA PAMOHAIBHOTO YIPABICHUS MPHPOIHBIMH
pecypcaMu U UX UCTONIb30BaHue. J{OCTIKEHUST OMOJIOTHH U OXpaHa MIPHUPOJIBIL.

Jemoncmpayuu:

Ilopmpemuor: A.JIx. Tencnu, B.H. Cykaués, B.U. Bepnaackwuii.

Tabnuywr u cxemwvr: «llumeBble nenm», «bUOIIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coolOmiectBa», «llenmn mnuTaHus», «OKOJOTUYECKass MUPAMUIAN,
«buocdepa u uenoBek», «IKocHCTeMa UIUPOKOIUCTBEHHOTO Jiecay, «IKOcCHCTEMa
XBOMHOTO Jecay, «bruoleHo3 BogoéMa», «ArporeHos3», «l[IpuMepHble aHTPOIIOTrE€HHbIE
BO3JICUCTBUS Ha NpPUPOAY», «BakHelme WCTOYHUKM 3arps3HEHUsT BO3AyXa U
IPYHTOBBIX BOaA», «llouBa — BakHelas coctaBistomas Ouochepsr», «DakTOpbI
nerpaaamnuu mouBy, «llapaukoBsiit 3pdexTy, «DakTopsl paaMOaKTUBHOTO 3arpS3HCHHS
ounochepr», «Obmas crpykrypa 6uochepo», «PacnpocTpanenue ®u3Hu B Ouocheper,
«O30HO0BHIN dKkpaH Omochepn», «Kpyrosopor yriepoaa B 6uochepe», «Kpyrosopor
a30Ta B MPUPOJIEN.

OOGopynoBanue: Mojenb-anIuMKanus «Tunudabie  OWOICHO3BI», TepOapHii
«PactutenpHple cooOmIecTBa», KouleKuuu «buoreHo3», «Bpemurenn BakHEHITUX
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYp», repOapuud W KOJUICKIIMU PACTEHHH U >KUBOTHBIX,
MpUHAJJIEKAIINE K pa3HbIM SKOJIOTMYECKHM Trpynnam oJHOro Buaa, KpacHas kHura
Poccuiickoit @enepamnmu, n300pakeHUsT OXPaHIEMbIX BUIOB PACTCHUU W >KHUBOTHBIX.
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO BUOJIOI'MX HA YPOBHE CPEJHET'O OBLIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COOQO ycraHaBauBarTCs TpeOOBAHMS K pe3yibTaTaM OCBOEHUS
oOydJarolmuMHCs  MPOrpaMM  cpeaHero  oOmero  oOpa3oBaHMs:  JTUYHOCTHBIM,
MeETanpeMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType JNMYHOCTHBIX PE3YyJbTaTOB OCBOCHHS mpeaMera «buonorus»
BBIZICJICHBI CJICAYIOIIME COCTABJSIOIIME: OCO3HAHME OOYYaIOIMIMMUCS POCCUUCKON
rpaXJaHCKONW HMAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHUIO, CAMOCTOATEIBLHOCTH
U CaMOOIIpeIeICHUI0, HAJTUYMEe MOTHUBAIIUU K 00yUYeHHIO0 OMOJIOTUH, TeICHATIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXIEHUW JUYHOCTH HA OCHOBE KIFOUYEBBIX IIEHHOCTEH H
UCTOPUYUECKUX  TPAIULMUN  pa3BUTHUA  OWOJIOTMYECKOrO  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTH 00YYarOIINXCSI PYKOBOJICTBOBATHCSI B CBOEH JEATEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMM YCTaHOBKaMHU, NPUCYIIUMH CHUCTEME OHOJIOTHYECKOT0 OOpa3oBaHUs,
HaJU4Me HKOJOTHUYECKOTO IPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€U U CTPOHUTH
YKU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUS Tmpeamera «buonorus» mocTUraroTcs
B ©IWHCTBE Yy4YeOHOM W  BOCHUTATEIbHOW JICSITEIBHOCTH B  COOTBETCTBUH
C TPaAUWLIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMH U JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, TPUHATHIMH B OOIIECTBE IMpaBWJIAMH W HOPMaMH
MOBEJIEHUS M  CIIOCOOCTBYIOT TMpolleccaM CaMOIIO3HAHUWs, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTUA BHYTPECHHEW MO3UIIMU JIMYHOCTH, MATPUOTU3MA, YBAKECHUS
K 3aKOHY M MPaBOMOPSIKY, YEJIOBEKY Tpyda M CTapIIEeMy IOKOJECHUIO, B3aUMHOTO
yBaXEHUS, OCpPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICAUI0 W TPaAUIUIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, NPUPOAE M OKPYKAOIIEH
cpere.

JIndHOCTHBIC pe3yJIbTaThl OCBOCHHS y4deOHOro mpeamera «brosorus» maOJKHBI
OTpakaTh TOTOBHOCTP M  CIIOCOOHOCTh  OOYyYarIIHMXCS  PYKOBOACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH TIO3WIHMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHEHTAIUH, TO3UTUBHBIX BHYTPEHHHUX yOEKICHUH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIecTBa, pacliupeHrue >KU3HEHHOTO OIbITa W OIbITa
NEATENBHOCTA B IIPOLECCE peaau3aldd OCHOBHBIX HAIpPaBICHUN BOCIUTATEIbHOU
NEATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHCKOro BOCIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKITAHCKOW TO3ZHUIIMK OOYyYaIOMEerocs Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OO0S3aHHOCTEH, yBa)KEHHE 3aKOHA
u MPaBOMNOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOM AESATENBHOCTH MPHU CO3JAHMM YUYEOHBIX
MIPOEKTOB, PEIICHUH Y4eOHBIX U MO3HABATENbHBIX 33124, BHIIOJIHEHUH OMOJIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJCH C pa3HBIMH YOEXKICHUSMHU, KYJIbTYPHBIMH ILIEHHOCTSIMH H
COLIMAJIBHBIM TOJI0KEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOT'O BBIIOJIHEHUS YYEOHBIX,
MO3HABATEIbHBIX U MCCIIEIOBATEIBCKUX 3a/]1a4, YBAXKUTEIHHOIO OTHOILIEHUS K MHEHHIO
OIIMOHEHTOB NPHU 0O0CYKJIEHUHU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOTO COJEPIKAHMUS;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOMN JESITEILHOCTH;

2) MATPHOTHYECKOTO BOCTIUTAHUS

c(OpPMHUPOBAHHOCTh POCCUICKOM TIpakJIaHCKOW WACHTUYHOCTH, MAaTPUOTH3MA,
YBaXKEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHON, ropmoctu
3a CBOM Kpa#, cBor0 PoauHy, CBOM S3BIK M KYyJbTYpY, HIpPOILIJIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIECIWI0 W TNaMATHUKAM MPUPOJBI,
NOCTHKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHUMCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOrMM, MOHUMaHUs 3Hau€HUs OMOJIOTMM B MO3HAHUU 3aKOHOB IPUPOJIBI, B KU3HU
YeJI0BeKa M COBPEMEHHOI'0 OOLIECTBA;

uaelHas yOeXIEHHOCTb, T'OTOBHOCTh K CHyXkeHHr0 u 3amure OrteuecTsa,
OTBETCTBEHHOCTH 3a €r0 CyJb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHHeE JTYXOBHBIX [EHHOCTEN POCCUHCKOTO HapoJa;

c(hOopMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO ITOBEICHHUS,

CIIOCOOHOCTh OIICHWBAaTh CUTYAllMI0O H TPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIUYHOTO BKJIAJIa B IOCTPOSCHUE YCTOHIMBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEW CEMEHWHOW >KU3HU B COOTBETCTBUH C TPAAULIUSMU
HaponoB Poccuu;

4) 3CTeTHYEeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYash O3CTETUKY ObITa, HAYYHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOMICCTBEHHBIX OTHOIICHHMIA,

MOHMMAaHHE 3MOIMOHAIBLHOTO BO3IEHCTBHS JKHBOW IMPHUPOABI M €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHUIO B Pa3HBIX BHIaX HCKYCCTBA, CTPEMIIEHHE MPOSBIISATH
KauecTBa TBOPYECKOM JMYHOCTH;
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5) ¢pu3uveckoro BocnHUTAHHNA, (POPMHUPOBAHUSI KYJbTYpPbl 3A0pPOBbS M
IMOIMOHAJILHOIO 0JIAT OOy Y HsI:

MMOHMMAaHHE W peanu3alus 30poBOro M 0e30macHOro odpasa KU3HH (370pOBOE
MUTaHUE, COOJIFOJICHHEC TUTHCHWUYECKHX TPABWI U HOPM, cOaJaHCUPOBAHHBIN PEXUM
3aHITHHA M OTIbIXA, PETYIspHas (U3NUecKas aKTHBHOCTH), OEPEKHOT'0, OTBETCTBEHHOT'O
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U TICHUXHYCCKOMY
3JI0POBBIO;

MOHMMAaHUE IIEHHOCTH TPABWJI WHAWBUAYAJTLHOTO U KOJUICKTUBHOTO 0€301acHOTO
MTOBEACHUS B CUTYAIIUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JTFOCH;

OCO3HAHME IIOCJICACTBUN W HENPUATHS BPEIHBIX MPHUBBIUCK (YyHMOTpeOICHUS
AJIKOTOJISI, HAPKOTUKOB, KYPCHUS );

6) TPy10BOI0 BOCIIUTAHHMS:

TOTOBHOCTH K TPY/Y, OCO3HAHUE LICHHOCTU MAaCcTePCTBA, TPYAOIO0HUE;

FOTOBHOCTh K AQKTHBHOM JCATEIILHOCTH TEXHOJOTMYECKOM U  COILMAJIbLHOM
HAIPABJIICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATH, IUIAHUPOBATH W CAMOCTOSTEIHHO
BBITIOJTHATE TaKYIO JIEATEIbHOCTD;

UHTEpEeC K pas3audyHbiM chepaM Tpo(EeCCHOHATBLHON JIeITeIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBHIOOP OyayIIed mpodeccrr U peain30BbIBaTh COOCTBEHHBIC
’KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSIKEHUH
BCEH KU3HHU;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

HKOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KaK MCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIIIIEHUE  YPOBHS ~ OKOJOTHYECKOW  KYJIbTYphbl: TPHOOpPETEHHE  OIbITa
TUTAHUPOBAHUS TOCTYNKOB M OIIEHKHA MX BO3MOXKHBIX MOCJIEACTBUM I OKPYXKalomen
CpEIbI;

OCO3HAaHHME TJ00aTBFHOTO XapakTepa JKOJOTHYECKUX MpodiieM H TyTel uX
pEIICHNUS;

CITOCOOHOCTh HCIIOJIB30BaTh IMpHOOpETaeMble MPU U3YYCHUU OMOJOTHH 3HAHUS U
YMEHUS TIPU PEUICHUU MPoOJIeM, CBSI3aHHBIX C PAIIMOHATBLHBIM MPUPOIONOIH30BAHUEM
(cobnromeHne TpaBWII TOBENCHHUS B TMPUPOJE, HAMPABICHHBIX HA COXpaHEHHUE
paBHOBECHS B 9KOCHCTEMaX, OXPaHy BUJIOB, YKOCUCTEM, Orochepsl);

AKTUBHOEC HEINPHUITHUE JACHUCTBUM, MPUHOCAIIUX BPEI OKPYKAOUIECH MPUPOITHOU
cpelne, yMEHHE TMPOTHO3UPOBATH HEOIArONPHITHBIE OSKOJOTHUYECKHE TOCIEICTBUSA
NPEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;

HAJIMYHUE Pa3BUTOTO HKOJOTUYECKOTO MBIIIICHUS, JKOJIOTHYECKON KYIBTYpHI,
OTBITA JCSATEIBHOCTH HKOJIOTHYECKON HANPABICHHOCTH, YMEHHS PYKOBOICTBOBATHCS
MMH B TIO3HABaTEIbHOW, KOMMYHUKATHBHON W COITMATBHOW MPAKTUKE, TOTOBHOCTHU
K YYacTHIO B TIPAKTHYECKOW MESITEIBbHOCTH HKOJOTHYECKON HAIPaBICHHOCTH;
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8) IeHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH M OOIIECTBEHHOW NPAKTHUKH, OCHOBAaHHOTO Ha JAMAJIOre KYIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATENbCKOM KYJIBTYphl KaK CpEICTBa
B3aMMOJCHCTBYSI MKy JTIOJABMH U MTO3HAHUS MUPA;

MOHUMaHUE crietuGUKN OMOJIOTMH KaK HayKH, 0CO3HAHUs €€ poiiu B JOpMUPOBaAHUU
palMOHABHOTO HAyYHOTO MBIIUICHUS, CO3/JaHUU IEJIOCTHOTO IPEACTaBICHUS
00 OKpy’KaroleM MHUpe KaK O €IHMHCTBE MPHUPOJBI, YeIoBeKa U 00IIeCTBa, B MO3HAHUU
NPUPOTHBIX 3aKOHOMEPHOCTEH W pEHICHHH TMPOOJIeM COXpaHEHUS MPHUPOTHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJOTHH JUIsl COBPEMEHHOW IUBWIIM3AIINH:
oOecriedeHnss HOBOTO YPOBHS pa3BUTHUS MEAWIIMHBI, CO3/IaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX peIlaTh PECYpPCHBIE MPOOJIEMBbI Pa3BUTHS YEIIOBEYECTBA,
MOWCKa TyTeH BBIXOAA M3 TJIOOATBHBIX SKOJIOTHMUECKUX MpoOJieM M oOecreueHus
nepexofa K yCTOHYMBOMY Pa3BUTHIO, PAIMOHAIHLHOMY HCIIOJIH30BAHUIO MPHUPOTHBIX
pecypcoB 1 (OPMUPOBAHHUIO HOBBIX CTAHIIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OMOIOTHYECKUX 3HAHWU B IEJSAX TOBBIIICHUS
o0IIe KyJIbTypbl, E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTAaBHOW dYacTh
(YHKIMOHAIBHONH T'PaMOTHOCTH OOy4arouIuxcs, QOpMUpyeMOW TIpU HM3yUYECHUHU
OHOJIOTHH;

NOHUMAaHHE CYIIIHOCTH METO/IOB IMO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH MCIOJIH30BaTh MOJy4aeMble 3HAHMS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN
OKpYXAaIOIIEero MHpa M TPOUCXONAIIMX B HEM U3MEHEHHH, YyMEHHE JenaTh
000CHOBaHHbIE 3aKJIOUEHHS HAa OCHOBE HAy4YHBIX (DaKTOB M HUMEIOIIUXCS JaHHBIX
C 1IEJIbIO TOJTYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENIBHO UCTIOIB30BATh OMOJIOTUUECKHE 3HAHUS JIJISl pEIICHUS
npo0OJieM B peabHBIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHHME IICHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISITH
MPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh U CITIOCOOHOCTh K HETIPEPHIBHOMY O00OpPa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJTyYEHHUIO HOBBIX 3HAHUU 110 OMOJOTHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yNbTaThl OCBOCHUs y4eOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAuYWMble i1 (OpMUPOBaHHS  MHUPOBO33PEHUS  OOYJAIONIMXCS
MEXIUCIUTUTMHAPHBIE  (MEXIPEIMETHBIE) OOIICHAYYHBIE TOHSTHS, OTPaKAIOIINE
[[EJIOCTHOCTh HAyYHON KapTUHBI MUPA M CHIEIU(UKY METOIOB TTO3HAHUS, UCTIOIH3yEMBbIX
B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SIBICHUE, MPOIECC, CUCTEMA, HAYUYHBIN
dakT, TNPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsA, HCCIEIOBaHNUE,
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HaOJII0ICHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHX), YHUBEPCAJIbHbIE yUeOHbIE 1EHCTBUS

(o3HaBaTENbHBIC, KOMMYHUKAaTHBHBIC, PETYIISITUBHBIC), o0ecIeunBaroIIne
dopmupoBanue (DYHKIHMOHATBLHONH TPAMOTHOCTH U  COIMAIBHOW  KOMIICTCHITUU
oOyyJaromuxcs, CIIOCOOHOCTH o0yyaromuxcs UCII0Ib30BaTh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCaJIbHbIE y4eOHbIC
JIEUCTBUSA B ITIO3HABATEILHOW U COLIMAJIBHOM MPAKTUKE.

ITo3naBaTeabHBIE YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ
ba3oBble jlornyeckue 1eMcTBUA:

CaMOCTOSITEILHO (POPMYTUPOBATh U aKTYyaJU3UPOBATH MPOOJIeMy, paccMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOSHUM 3HAHWUU MPUEMBI JIOTUYECKOTO MBIIJICHUS (aHATu3a,
CUHTE3a, CPaBHEHUS, Kiaccudukamnuu, 00001IeHUs ), PACKPHIBATH CMBICJI OMOJIOTMYECKHUX
MOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKW, YCTAHABIMBATH CBSI3U C JIPYTUMHU
MOHSTUSIMU );

OTIPENICIIATH M ICSITEIHHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUHU UX JTOCTIKCHHUS,
COOTHOCHUTDH PE3YyJIbTAThI JICATCIIBHOCTH C MIOCTABICHHBIMU IEIISIMH;

UCITIOJIH30BaTh OUOJIOTUYECKHUE MOHATHUS J1JIs1 O0BsICHEHUS (DaKTOB U SIBIICHHUM KUBOM
IPUPO/IBI;

CTPOUTH JIOTUYECKHUE PaCCYKJACHUS (MHIYKTUBHBIC, ICTYKTHUBHBIE, TI0 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U TMPOTHBOPEYUS B PAacCMATPUBAEMBIX SIBIICHUSX,
(GbopMynHpOBaTH BHIBOABI U 3aAKITIOYCHHUS;

NPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEACTBA JUIsl TPEACTaBICHUS CYIIECTBEHHBIX
CBsI3€i U OTHOIICHUHN B U3yYaeMbIX OMOJIOTMYECKHX 00BEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOTO POJia, BHISIBJICHHBIX B PA3IMYHBIX MHHOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IJIaH peEHICHUS NpoOJieMbl € YYETOM aHalu3a HMEIOIIUXCA
MaTepHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TOCJIEACTBUH JESITEIILHOCTH;

KOOPJMHUPOBATH W BBIMOJIHATH PabOTy B YCIOBHUSX pEaIbHOr0, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIICHHUE MPU PELICHUHN KU3ZHEHHBIX MPOOIIEM.

ba3oBble uccieanoBare/ibCKue 1eCTBUA:

BIIAJICTh HAaBBIKAMU YYEOHO-UCCIIENOBATEIbCKOW M TPOEKTHON JESTEIBHOCTH,
HABBIKaMH pa3pelieHus mpoodeM, CioCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOATEIILHOMY
[IOMCKY METOAOB PELICHUS MPAKTHUUYECKUX 3a7ay, NPUMEHEHUIO Pa3JIU4YHbIX METOJO0B
MMO3HAHWU;

HCMOJIB30BATH PA3JIMYHBIE BUJIBI IESITEILHOCTH IO TOJTYYEHUIO HOBOT'O 3HAHUS, €TO
MHTEpIpETALUU, TPEOOPaA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYaAIIUSX, B TOM UHCIIE
MIpU CO3JJaHUH YYEOHBIX U COLUATIbHBIX MPOEKTOB;

dbopMupOBaTH, HAyYHBI THI MBIIUICHHS, BIaJ€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUAMU u METO/IaMHU;
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CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 337241 B 00pa30BaATEIbHOM J€ATEIbHOCTH
Y )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh IPUYMHHO-CIIEJCTBEHHBIE CBA3U U AKTYaJIM3UPOBATh 3a7a4y, BEIABUTATh
TUNOTE3y €€ pelIeHus, HAXOAUTh aprYMEHTHI JJI 1I0Ka3aTeIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH MOJYYECHHBIE B XOJE PELIEHUS 3aJaud Pe3yNbTaTbl, KPUTUUECKH
OLICHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYILECTBIIATH LIE€JIEHANPABICHHBIN IOUCK IIEPEHOCA CPEJICTB U CLIOCOOOB IEHCTBUS
B IIPO(ECCUOHATIBHYIO CPENLY;

yMETh TNEPEeHOCUTh 3HAHHUA B T[O3HABAaTEIbHYI0 W MPAKTHYECKYIO0 00JacTu
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00JIaCTel;

BBIIBUTAaTh HOBbIE UJIEU, TPeAiaraTb OPUTMHAIIbHBIE MOX0/Ibl U PEIICHHUS, CTABUTD
npo0OJIeMbl U 3a/1a4yu, JIO0MYCKAIOIUE albTePHATUBHBIC PEIICHMUS.

Pab6ora ¢ unopmanmeii:

OPUEHTUPOBATHCSA B PA3IMYHBIX HCTOYHHKAX HHPOpMAIHMH (TEKCTE Y4eOHOTO
0COOUS, HAYYHO-TIONYJIIPHOM JTUTEpaType, ONOJIOTMUYECKUX CIIOBAPSAX M CITPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHANMM3UPOBaTh HWH(POPMAIIHIO
Pa3TUYHBIX BUIOB U ()OPM MPEJCTABICHUS, KDUTUICCKU OIICHUBATH €& IOCTOBEPHOCTD U
HETIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aMPOCH] U MPUMEHSITH Pa3IMYHbIE METOJIBI TIPH TIOUCKE U OTOOPE
Ononormueckoit nHGopmanuu, He0OXOAMMOMN TS BRIIOTHEHHSI YIeOHBIX 3a71a4;

npuoOpeTaTh  OMBIT  HCIOJNB30BaHUS  HWH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpy AKTHBHOTO HWCIIONB30BAHHUS Pa3TMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTHUMATBHYIO (OPMY MPECTABICHUS OMOIOTHYECKOM
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTOEC);

UCTIOJIh30BaTh HAYYHBIHN S3BIK B KAYECTBE CPEACTBA MIPH PabOTe ¢ OMOIIOTUUICCKOM
MHPOpPMAIUCH: MPUMEHITh XUMHYECKHE, (HU3MYECKHEe M MaTeMaTHYECKHE 3HAaKH H
CUMBOJIBI, GOpMYJIbI, a00OpeBHATYpPy, HOMEHKIIATYPY, HCTIOJIB30BATh U IPE0oOpPa30BBIBATH
3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISHOCTH,

BIIAJICTh HaBBIKAMH PACIIO3HABAHUS W 3alIUTHl MH(OpMaIuu, WHOOPMAIIMOHHON
0€30MacCHOCTH JIUYHOCTH.

KomMMmyHMKaTHBHBIE YHHBEpPCaJbHbIe Y4eOHbIC NCHCTBUSA

OoO1eHue:

OCYyHICCTBIAIT KOMMYHHKAIIMHM BO BCCX C(bean JKU3HHW, AaKTUBHO Y4YaCTBOBATb
B JIMAJIOT€ WJIM JUCKYCCHHM TIO CYIIECTBY OOCY)KJaeMOol TeMmbl (YMEHHE 3a/1aBaTh
BOIIPOCEHI, BBICKA3bIBATh CYXXACHHA OTHOCHUTCIIbHO BBIIIOJHCHHA npez[naraeMoﬁ 3aJa4du,
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YUHUTBIBATh UHTEPECHI U COINIACOBAHHOCTH MO3MLMHA JAPYTUX YYaCTHUKOB JIMAjora Wiu
TUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpPEACTBAa  OOIICHMS, TOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHUS KOH(DJIMKTHBIX CUTyallUd, YMETh
CMSAT4aTh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIAJETh PA3NIMYHBIMU croco0aMu OOLIEHUST M B3aUMOJEHCTBUSA, MOHUMATh
HaMEpEHUsl IPYrux JIOEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEIHUKY U
B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO U JIOTMUHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX
CPEACTB.

CoBMecTHAaS AeSITEJIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMaHIHOW U MHAUBUIYaTbHON paOOThI
IIPU PEIICHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS
IPYIIOBBIX (HOPM B3aUMOJECHCTBUS MIPU PEIICHUU YUeOHOU 3a1a4H;

BLIOMPATh TEMATUKY U METOJIbIl COBMECTHBIX JIEUCTBUHN C yUETOM OOIIUX UHTEPECOB
1 BO3MOKHOCTEH KaKJIOT0 WieHa KOJUIEKTHUBA;

MPUHUMATH 1T COBMECTHOM JICSATEILHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH
JENUCTBHS 110 €€ JOCTHKEHHUIO: COCTABJISATH IJIaH JACHCTBUM, pacIIpeCIISITh POJIM C YUETOM
MHEHHMI YYaCTHUKOB, 00CYKIATh PE3yIbTaThl COBMECTHOUM pabOTHI;

OIICHMBATh KA4e€CTBO CBOEr0 BKJIaJa W KaXXJIOTO Y4YaCTHHWKA KOMaHIbI B OOIIUMN
pe3ybTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

mpejyiaraTb  HOBBIE IPOEKTHI, OIGHWBATh HJAEHM C TIO3UIMH  HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TTO3UTUBHOE CTPATETUUECKOE MOBEJCHNE B PA3JIMUHBIX CUTYyaITUsX,
IPOSIBJISATH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIe yUeOHbIe J1eiiCTBUSA
Camoopranmusanus:

UCTIOJIh30BaTh OMOJIOTMUECKUE 3HAHUS ISl BBISABICHUS MPOOJIEM W WX PEHICHHS
B )KH3HCHHBIX U yUCOHBIX CUTYAIIHIX;

BBIOMPATh Ha OCHOBE OMOJIOTHYSCKUX 3HAHUH IIeJIEBbIC 1 CMBICIIOBBIC YCTAHOBKH B
CBOMX JIEUCTBUSIX U TIOCTYIKAX MO OTHOIIEHHUIO K KUBOUW MPUPOJIE, CBOEMY 370POBBIO U
3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITETILHO ~ OCYIIECTBISITh TO3HABATEIbHYIO JIEATEIbHOCTh, BBISBISTH
npoOIemMbl, CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/Jaud B 0Opa3oBaTENbHOU
JESTENHHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETIHHO COCTAaBJISATh IUTAH PEHICHUS MPOOJIEMBI C YYETOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHsIM;

pacCIIMPATh PAMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTIMYHBIX MPEATIOUTCHHH;

JienaTh OCO3HAHHBIA BBIOOpP, APTYMEHTHPOBATH €r0, OpaThb OTBETCTBEHHOCTH
3a jS11(8):12 K
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OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOW 3PYIULMU B Pa3HbIX
00JacTsAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 0Opa30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIAJI€Th HaBbIKAMHU MO3HABATEJIbHOW pedieKcHH KaK OCO3HAHHS COBEpLIAEMBIX
JNEUCTBUUA U MBICIMTENBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHWUM, UCIOJI30BATh
npuémbl pedIeKCuu ISl OLEHKH CUTYalluH, BbIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U ApI'yMEHTHI IPYTUX IPU AaHAIU3E PE3YJIbTATOB AEATEIIBHOCTH.

IIpunsTHe ceds U APyrux:
NpUHUMAThH ce0s1, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI M ApT'YMEHTBI APYTUX MIPU AHAIU3E PE3YIbTATOB JEITEIbHOCTH;
PU3HABATh CBOE MPABO U MPABO JPYTUX HA ONIUOKH;
Pa3BUBATH CIIOCOOHOCTH MMOHUMATh MHUP C TIO3UIIUU APYTOTO YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATHI

[Ipenmertnsbie pe3ynbTaThl ocBoeHUs nporpamMmbl COO no Guonoruu Ha 0a30BOM
ypOBHE BKIIOYAIOT crneruduyeckue s yueOHoro mpenmera «buonorus» HaydHbIe
3HaHMS, YMEHHUS M  CIOCOOBI  JEHCTBUH 1O  OCBOGHHUIO, HHTEpIpPETAIlUU
U MpeoOpa3oBaHUIO 3HAHUN, BUIBI JEATEIBHOCTH MO IMOJTYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAaHWW B Pa3IWYHBIX Yy4eOHBIX CHUTYyallUsX, a TakKe B pPEalbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C Ouosorueil. B mporpamme mnpeaMeTHbIe
PE3YNbTATHI IPEICTABIICHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro npeameta «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMUPOBAHMU COBPEMEHHON €CTECTBEHHO-HAyYHOU KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOEKHBIX YUEHBIX-
OwonmoroB B pasBuTHEe Ouonornu, GYHKIUOHATIHLHOM TPaMOTHOCTH YEJIOBEKa
JUTSL pelIeHUs KU3HEHHBIX 3a]1a4;

YMEHHUE PacCKphIBaTh COJICPKaHWE OMOJOTHYECKUX TEPMHUHOB U TOHITHH: KU3HB,
KJIETKA, OPTaHu3M, MeTa0om3M (0OMEH BEIEeCTB M MPEBPAICHUE YHEPTHH ), TOMEOCTa3
(camoperynsiiusi), ypOBHEBas OpraHU3AIMS KUBBIX CHCTEM, CaMOBOCIPOU3BEIACHUE
(pempotyKiinsi), HACJIEACTBEHHOCTh, N3MEHYUBOCTD, POCT U PA3BUTHUE;

YyMEHHE  u3Jarath OWONOTHYEeCKWe Teopu:u  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAas, LIEHTpaJibHasi JOrMa MOJIEKYJIapHOW Ouonoruu), 3akoHbl (I'. Mennens,
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T. Moprana, H.W1. BapunoBa) u yueHus (0 LEHTpax MHOrooOpa3usi U MPOUCXOKICHUS
KyJIbTypHbIX pacteHuid H.M. BaBuioBa), omnpenensitb TpaHUIbI UX MNPUMEHUMOCTHU
K JKMBBIM CUCTEMaM;

YMEHHUE BIAJETh METOJAMH HAyYHOIO TMO3HaHUS B OWOJOrMU: HAOIIOJEHUE
U OINHCAHME >KUBBIX CHUCTEM, MPOIECCOB M SIBICHHUI, OpraHu3anusi U NpOBEJICHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIABUKEHUE THIOTE3bl, BBIABICHHUE 3aBUCUMOCTU
MEXAY MCCIEAYEeMbIMH BEJIMYMHAMH, OOBICHEHHE IOJIYYEHHBIX pPE3yJbTATOB,
UCIIOJIb30BAaHHBIX HAyYHBIX MOHSTHM, TEOPUH M 3aKOHOB, YMEHHUE JeNaThb BbIBOJbI
Ha OCHOBAHMH TOTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIENATh CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT
U DYKapHoOT, OJHOKIETOYHBIX M MHOTOKIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
npoueccoB: OOMEHa BEIIeCTB M MpEeBpalleHUs PHEPruu B KIETKe, (HOTOCHHTE3a,
IUIACTUYECKOTO U SHEPreTUYECKOT 0 oOMeHa, XEMOCHHTE3A, MUTO3a,
MeHo03a, OIUIOJIOTBOPEHUSI, PA3MHOXKEHHUS, WHIUBUIYATbHOIO PAa3BUTHS OpraHu3ma
(oHTOTEHE3);

YMEHHE NPUMEHSATh IMOJy4YEHHbIE 3HAHUS JUIsl OOBACHEHHS] OHOJOTHYECKUX
IPOLIECCOB U SIBJICHUH, JUIsl IPUHATHUS MPAKTHUECKUX PELICHUN B MTOBCEIHEBHOM KU3HU
C 1IeJIbI0 0OecrieyeHs: 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSl OKPYKAIOLIUX JIOACH,
COOJIIOJIEHUsI HOPM T'PaMOTHOTO TIOBEACHUS B OKPYXKAIOIIEH MNPUPOJHON cpee,
NOHMMAaHHEe HEOOXOJUMOCTH HMCMOJB30BAHUS JOCTUKEHUN COBPEMEHHOW OMOJIOTUM U
OMOTEXHOJOTUM JIJIs1 PALIMOHATILHOTO MPUPOA0IIOIB30BAHUS;

yMEHHE peliaTh dJeMEHTapHble TeHETUYECKHe 3aJaud Ha MOHO- M TUTHOpUIHOE
CKpEIIMBaHUE, CLEIMJIECHHOE HaclIeAOBaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs I MpeCKa3aHus HAaClIeI0BaHUs MPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBITIOJIHATH Ja00paTOpHbIE U MpaKTHUECKHe paboThl, COOMI0aTh MpaBuiia
pu paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTUYECKM  OIEHWBATh M  HHTEPIPETHPOBATH  HHPOPMAIIHUIO
OMOJIOTUYECKOTO COJEPIKaHUSI, BKIIOYAIONIYIO TCEBJAOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX
MUCTOYHUKOB (CpeACTBA MacCOBOM HH(POpPMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHabl),
ATUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEJOBaHMN B  OHOJIOTMHM, MEAMIIMHE,
OHMOTEXHOJIOT U,

YMEHHE CO3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIE M YCTHBIE COOOUIeHMs, 0000mIas
OMOJIOrMYeCcKy0 MHPOPMAIUIO U3 HECKOJbKMX HUCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUIHBIN anmapaT OHMOJIOTHH.

IIpeameTHple  pe3yibTaThl  OCBOEHHS  ydeOHoro mpeamera  «buosorusy»
B 11 Ki1acce JOJDKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUN O MECTE U POJIY OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBCHHBIX HAyK, B (DOPMHUPOBAHHHM COBPEMEHHOHN €CTECTBCHHO-HAYYHOW KapTHHBI
MHpa W HAYYHOTO MHPOBO33DEHHS, O BKJIAJC POCCHUCKHX M 3apyOCIKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTHMH, (YHKIMOHAIBLHONW TPAMOTHOCTH 4YeJIOBEKa
TS pelieHus YKU3HEHHBIX 3aja4;
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YMEHUE PACKPBIBATH COJIEpXKAHUE OMOJOTMYECKUX TEPMHUHOB W TOHSITHUH: BUJ,
MONyJNSIuUsl, TeHO(MOH, OBOJIONUMS, JBWXKYIIME CUIbl ((aKTOpbl) SBOJIOINH,
MPUCIOCOOJICHHOCTh  OPraHU3MOB, BHJI000pa30BaHHME, HKOJIOTMYECKUE (DAKTOPHI,
AKOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYIEHThI, IIENMU MUTAHUS, HKOJIOTUYECKas
nMpamMujia, OuoreoreHo3, ouocdepa;

yMEHHE Hu3JaraTh OMoJoruyeckue Teopuu (dBontonuonHas teopus Y. [lapsuna,
CUHTETHYECKasi TEOpHUsl HBOJIIOIMHU), 3aKOHbl W 3aKOHOMEPHOCTH (3apOABILIEBOTO
cxoactBa K.M. bopa, depenoBaHus TIJaBHBIX HANpaBICHUM M IYyTEH 3BOJIOLUHA
A.H. Ceseprioa, yuenusi o 6uochepe B.I. BepHanckoro), onpenenstb rpaHULbl UX
MPUMEHUMOCTH K JKHUBBIM CHCTEMaM;

yMEHHE BIAJ€Th METOJlaMM HAy4YHOTO IIO3HAHMS B OHOJIOTMH: HAONIOJCHHE
U OMNHCaHWE >KUBBIX CHUCTEM, MPOILIECCOB M SBICHHM, OpraHu3aius W MPOBEJICHHE
OMOJIOTMYECKOTO DJKCIIEPUMEHTA, BBIIBMIKCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIY HUCCIEIyEeMbIMU BEJIUYMHAMH, OOBSICHEHHE TIOJYyYEHHBIX PpEe3yJbTaToB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHATUW, TEOPUH U 3aKOHOB, yYMEHHUE J€JaTh BBIBOJbBI
Ha OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIJICIIAThH CYIIECTBEHHbIE MPU3HAKN CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSIUNA, NPOAYIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHMOTEOICHO30B U
HKOCUCTEM, OCOOEHHOCTHU IMPOIIECCOB: HACJIEICTBEHHON M3MEHUYHUBOCTH, ECTECTBEHHOTO
otOopa, BU1000pa30BaHusl, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUSI YKOJIOTHUCCKUX
(akTOpOB Ha OpraHU3MbI, MEPEHOCAa BEHIECTB M TMOTOKAa HHEPrUU B HKOCHUCTEMAX,
AHTPONOTEHHBIX U3MEHEHUI B YKOCUCTEMAX CBOEH MECTHOCTH, KPyrOBOpOTa BEIECTB U
OMOreoXMMHUYECKUX IIMKIOB B Ouocdepe;

yMEHHE TPUMEHSITh IMOJYYEHHBIE 3HAaHUS IS OOBSCHEHHS OMOJOTHYECKUX
IPOIIECCOB U SIBJICHUH, IS IPUHITHUS MPAKTUYECKUX PEIICHUI B OBCEAHEBHOM KU3HU
C 1B 0OecTieyeHust 0€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOLIUX JIOACH,
COOMIOJIEHUsI HOPM TPAMOTHOTO TIOBEACHHS B OKpYXalollel NpUPOAHOU Cpele,
NOHUMAaHHE HEOOXOIMMOCTH MCITOJIH30BaHUS TOCTHKEHUI COBPEMEHHON OMOJIOTUH IS
PaIMOHAILHOTO MTPUPOOTIOIH30BAHNUS;

YMEHHE pelIaTh JJIeMEHTapHbIE OWOJIOTMYECKUE 3aJaud, COCTaBISATH CXEMBbI
MEpEeHOCcAa BEIECTB U SHEPTUU B HIKOCUCTEMAax (LIEMU MUTAHUS );

YMEHHUE BBITIOIHITH Ja0OpaTOPHBIE U MPAKTUYECKUE pabOTHI, COOIIONATh TPaBUIIa
pu paboTe ¢ y4eOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTUYECKH  OLCHHWBATh W  HMHTEPIPETHPOBATH  HMHQPOPMAIUIO
OMOJIOTUYECKOTO COJEPIKaHUsI, BKIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS W3 Pa3TUIHBIX
MCTOYHUKOB (CpeJCTBA MaccoBOM WH(GOpMAINK, HAYyYHO-TIOMYJISIPHBIC MaTepHalbl),
paccMaTpuBaTh TJI00ATBHBIC SKOJIOTUYECKHUE TTPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIE M YCTHBIE COOOIEHUs, 00001mas
Ononornyeckyo MH()OPMAIUIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIBh30BAThH
MTOHATUHHBIN armnapar Ounomnoruu.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
No KomnnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe coaepxanue
n/n 4acoB 00y4aroIuxcs

yqe6H0r0 nmpeamMeTa

Tema 1. Buosiorus kak Hayka

YKABOU IIPUPOJBI

(Habiro1eHUE, SKCIIEPUMEHT, OTTMCaHHUE,
U3MepeHue, Kiaccudukaus,
MOJICTTUPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

Hemoncmpayuu:

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OMOI0TUH PackpriBaTh cojiepkaHne TEPMUHOB U
HayK ¢ 0OIIECTBEHHBIMHU, TEXHUYECKUMU U MOHSATUN: HAYyYHOE MUPOBO33pPEHNE,

JIPYTUMHU €CTECTBEHHBIMH HayKaMU, Hay4Has KapTHHA MUPa, HAYYHBIH METO/I,
dbunocoduent, penuruen, STUKOM, TUI0TE3a, TEOPHS, METObI
ACTETUKOM U npaBoM. Posb 6uonoruu UCCJIEI0BAHMS.
B (DOPMHUPOBAHUH COBPEMEHHOMN Hay4HOH | XapaKTepu30BaTh OMOJIOTHUIO KaK HayKy,
KapTUHBI Mupa. CucteMa OMOJIOTUYECKUX | €€ MECTO U POJIb CPEIH IPYTUX
HayK. €CTECTBEHHBIX HayK. [lepeuncnars
Jlemoncmpavuu: pazzienbl OMOJIOTUU B COOTBETCTBUE
lopmpemuwi: Y. lapBun, I'. MeHnenb, ¢ 00BbEKTaMU H3yUYCHUS.
H. K. Konbuos, /. Yorcon u @. Kpuk. | HasbiBarh BakHEHIIIME OTPACiIn
Tabnuywt u cxemol: «MeTobl IO3HAHKUs | OMOJIOTMYECKUX 3HAHUM M 3a/1a4H,
YKUBOU IIPUPOBI» crosmue nepex ouosnorueit XXI B.

1.2 | MeTobl TO3HAHUS 1 MeTobl MO3HAHKS KUBOU IPUPOIBI PackpeiBaTh conepxanue TEPMUHOB U

TIOHSITUI: HAYyYHBIA METOJ, METOJIbI
HCCIICIOBAHMS.

XapaKkTepru30BaThb OCHOBHBIE METO/IbI
MO3HAHUS )KUBOM MPUPO/IbI: HAOIIOICHHE,
AKCIIEPUMEHT, OIMCAHUE, U3MEPEHHUE,
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Tabnuyvt u cxemwvi: «MeTOIBITO3HAHUS
YKABOU IIPUPOIBI».

JlabopamopHhvie u npakmuueckue
paoomol:

[Ipaktuueckas padora Ne 1.
«/crionb30BaHUE Pa3IMYHBIX METOJIOB
IPU U3YYEHUU OUOJIOTHYECKHUX
00BEKTOBY

KJaccu(UKanus, MOIEITMPOBAHKE,
cTaTUCTHYECKast 00paboTKa JaHHBIX

NToro yacoB 1o teme

2

Tema 2. JKuBble cucTeMbl U

HX OpraHm3anus

2.1

buonornueckue
CHUCTEMBI, ITPOLIECCHI
U UX U3YUYCHUE

1

JKusbie cucteMbl (OMOCUCTEMBI) KaK
npeaMeT U3yueHust OMOJIOTHH.
OTnuuue KUBBIX CUCTEM

OT HEOPTaHUYECKOU MPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHM OpraHu3auu OHOCUCTEM:
MOJIEKYJISIPHBINA, OPTaHOUTHO-
KJICTOYHBI, OPTaHU3MEHHBIN,
NOMYJISLIMOHHO-BUAOBOM,
IKOCUCTEMHBIN (OUO-TEOIIEHOTHYECKHH),
onochepHbIi.

Hayxwu, nzyqaromirie OMOCUCTEMBI
Ha Pa3HBIX YPOBHSIX OpPTraHU3AIIHH.
Hemoncmpayuu:

Tabnuyvt u cxemovr: «OCHOBHBIC
MIPU3HAKHU KU3HW», «Y POBHU

PackpriBaTh cojiepkaHne TEPMUHOB U
MOHSTUI: CUCTEMa, OUoIornYecKas
CUCTEMA, DIIEMEHTHI CUCTEMBI, CTPYKTYpa
OHOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
OOMEH BEIEeCTB, Pa3MHOKEHHE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
U3MEHYUBOCTD, Pa3/IpaKUMOCTh,
HYHEPrO3aBUCHUMOCTh, YPOBHH
OopraHu3aIuy XU3Hu (OHOCUCTEM).
XapakTepu30BaTh TPUHIUIIBI
opraHu3anuu OUOCUCTEM: OTKPBITOCTb,
BBICOKAsl YIIOPSJOYEHHOCTD,
CaMOPETyYIALUS, HEPAPXUIHOCTD.
[lepeuncnsaTe yHUBEpPCAJIbHBIE CBOWCTBA
YKUBOTO: €IMHCTBO XUMHYECKOTO
COCTaBa, pa3ApakUMOCTbh, ABUKEHUE,
rOMEOCTa3, POCT U Pa3BUTHE,
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OpraHM3aLMN )KUBOM IIPUPOBI.
Mopens monekynsl JJTHK

HACJICICTBEHHOCTbh, H3MEHYNBOCT,
HBOJTIOLIUS (TIPUCTIOCOOJIEHUE

K U3MEHSIONUMCS YCIIOBHSIM).
[TpuBOIUTH IPUMEPHI OMOCHCTEM
pPa3HOTO YPOBHS OpTraHU3AINH H
CpaBHHUBATh IIPOSIBJIICHHS CBOMCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIC ITPOIIECCHI,
MPOTEKAIOIINE B OMOCUCTEMAX:

OOMEH BEIIECTB U MpeBpallleHNe
SHEPTUH, CAMOBOCIIPOU3BEICHHE,
caMoperyJIsIus, pa3BUTHE.

Cobmroath mpaBuiia O€peKHOTO
OTHOIIIEHUS K KUBOW MPHPOJIE

HToro 4yacos 1o teme

1

Tema 3. XumMuueckuii COCTaB M CTPOeHHE

KJIICTKHA

3.1

XMMHUUYECKUI COCTAB
KiIeTku. Boga u
MUHEpPAJIBbHBIE COTU

1

XHUMHUYCCKHUM COCTAB KJICTKH.
XHUMHUYECKHUE DJICMEHTBI:
MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI.
Bonia u MuHepaibHbIe BEIIECTBA.
OYHKIIMU BOJIbI U MUHEPAJIBHBIX
BellecTB B kieTke. [Toaaepxanue
OCMOTHYECKOI'0 OajiaHca.
Hemoncmpayuu:

Luacpammur: «Pacnpenenenue

XUMUYECKUX PJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMU4eCKUX

PackpsiBaTh coqiepkaHue TEPMUHOB

Y TIOHSITHI: 2JIEMEHTBI-ONOTCHBI,
MaKpOd3JIEMEHThI, MUKPOJJIEMEHTHI;
MUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JIMIOJIb, BOJIOPOIHBIC CBSI3U;
ruapoduIbHbIC U THAPOGOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €IMHCTBO DJIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOWCTB JKHUBOTO.
Pacripenensatb XuMHU4eCKHUE dJIEMEHTBI
0 TPYIIIIaM B 3aBUCHUMOCTH
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3JIEMEHTOB B JKMBOM IPUPOIL».
Tabnuyet u cxemol.: «Ilepuonnueckas
TabJIMIIa XUMUYECKUX DJIEMEHTOBY,
«CTpOEHUEMOIEKYIBI BOJBD)

OT KOJIMICCTBCHHOT'O ITPCACTAaBUTCIILCTBA
B OpraHusMe; XapakKTCpu30oBaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBISBIATE CBA3B MCXKIY COCTAaBOM,
CTPOCHHUECMMOJICKYJIbI XUMHUYCCKOT'O
COCAMHCHUA U €TI0 (1)YHKLII/ISIMI/I B KIICTKC

3.2 | benku. CocraB u benku. CoctaB 1 cTpoeHHE OCITKOB. PackpbIBaTh copepxaHue TS PMHHOB U
CTpOCHHE OEIIKOB AMUHOKHCIIOTBI — MOHOMEPHBI OCITKOB. TIOHSITH : OCJIKH, TTOJIUMEPBI, MOHOMEPBI,
HeszameHUMBIC 1 3aMEHUMBIC aAMUHOKHCJIOTHI, ICNITHHAS CBS3b,
AMUHOKHUCJIOTBI. AMUHOKHUCIIOTHBIH TOJIATICTITH/T, JICHATYPALIHSL.
cocTaB. YPOBHU CTPYKTYpPHI OCITKOBOI XapakTepru3oBaTh OCIKH KaK Kiacc
MOJICKYJIbI (TIepBUYHAS, BTOPUYHAS, OpPraHUYECKUX COCAUHCHUH;
TpPEeTUYHAs U YSTBEPTUIHAS CTPYKTYpa). | KIACCHPHUIIMPOBATH UX IO CTPOCHHUIO
XUMHUYECKHUE CBOMCTBA OEIIKOB. (rmoOynsipHbIe U GUOPHILIAPHBIE OCIIKK),
buonornyeckue GyHKIIMN OEITKOB. NIEPEUYHCIIATh U XapaKTEePHU30BaTh
Jemoncmpayuu: Gynkumm 6enKos
Tabauywvl u cxemol: «CTpoeHUE
MOJICKYJIBI OeTKay.
Obopyoosanue. CBETOBONH MUKPOCKOII,
MUKpOTpEnapaThl
3.3 | ®epmeHTHI — depMeHTHI — OMOJIOTUYECKUE PackpbiBaTh coiepkaHle TEPMUHOB U
OMOIOTUYeCcKue KaTaJn3aTOPBL MOHSTHI: PepMEHTBI, AKTUBHBIN IICHTP,
KaTaan3aTOPhI Crtpoenne hepMeHTa: aKTUBHBIN IGHTP, | cyOcTpaTHas cenuUIHOCTb,

cybcTpaTHas cienu(pUIHOCTD.
KodepmenTtsl. ButaMuHEL.
Otmnuus hepMeHTOB

OT HEOPTAaHWYECKUX KaTaIu3aTOPOB.

Ko(pepMeHTBI, OCITKH-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.

Yka3biBaTh OTIANYHS (EPMEHTOB

OT HEOPTAaHUYECKUX KaTATN3aTOPOB.
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Jemoncmpayuu:

Tabnuysr u cxemwvr: «CTpoeHUE
bepmeHTay.

Obopyoosanue.: 060pynoBaHUE
JUISl TIPOBEICHUST HAOJIOICHUH,
U3MEpPEHUM, SKCIIEPUMEHTOB.
Jlabopamopnuie u npakmuueckue
paoomoi:

Jlaboparopnas pabota Ne 1. «M3yuenue
KaTAJIUTUYECKON aKTHBHOCTHU
dbepMeHTOB (Ha MpUMepe aMUIIa3bl
WJIA KaTayasbl)»

OOBSICHATH POJIb (PEPMEHTOB

B (DYHKIIMOHUPOBAHUHU KUBBIX CUCTEM,
B MPOMBIIIJICHHOCTH, B MEJUIINHE,

B IIOBCEJHEBHOM KU3HU YEJIOBEKA

3.4

Yrnesonsl. JIummasl

VYri1eBopl: MOHOCAXapuIbl (TIIIOKO3a,
pub03a u 1e30kcupud03a), Tucaxapubl
(caxapo3a, JIaKTO3a) U MOJIUCAXaPHIbI
(Kkpaxmall, IIIMKOTeH, IEJUTI0JI03a).
buonornyeckue QpyHKIIUU yTIeBOIOB.
Jlunuabpl: TPUTIUIIEPUTBI,
dbochoaunuIbI, CTEPOUIHI.

['unpodunbHO-THAPOPOOHBIE CBOKCTBA.

buonornyeckne GyHKIIUH JTUTTHIOB.
CpaBHeHUe yriieBo0B, OCITKOB U
JUNUJ0B KaK UICTOYHUKOB YHEPTUH.
Hemoncmpayuu:

Tabnuywvl u cxemol: «YTIEBOIBDY,
«JIumuaey.

Obopyoosanue: 000pyIOBaHUE

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITHI: yTI€BOAbI, MOHOCAXAPU/IbI,
JUCaxapuIbl, TOJUCAXaPUIbI, TITIOK03a,
pubo3a, 1e30kcuprub03a, caxaposa,
JaKTO3a, MaJIbTO3a, EJUTI0I03a
(keTyaTtka), Kpaxmasn, TJIMKOTEH;
JUTNHIBI, TPUTTULEPUIBI (KUPBI, Macia),
dbocdonunuabl, CTepOUIbI.
XapakTepu30BaTh YIIIE€BOIbI, TUITHIbI
KaK KJIACC OPTaHUYECKUX COCTMHECHUN.
KrnaccudunmpoBaTs yrieBoabl U TUTTUIBI
M0 CTPOCHHUIO; IEPEUUCTATH DYHKIIHH
YIIEBOIOB U JTUTHIOB.

CxeMaTuuecku U300paxkaTh CTPOCHUE
MOJICKYJI YTJIEBOIOB, JIUTTU/IOB
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JUISl IPOBEICHUST HAOIIOICHU,
U3MEPEHUH, SKCIIEPUMEHTOB

3.5 | HykneunoBbie Hyxnennossie kucnotsl: JJHKu PHK. PackpeiBaTh conepxaHue TEPMUHOB U
KUCIoTbl. ATD Hyxkneotuael — MOHOMEDHI MOHSTHI: 1€30KCUPUOOHYKIIEMHOBAS
HYKJIEMHOBBIX KHACIIOT. CTpoeHue u kucnota (JIHK), pubonyknenHonas
¢byukuun JJHK. Ctpoenue u pyHkunu kucnora (PHK), nykneorun,
PHK. AT®: crpoenue u pyHKIIUH. MOJIMHYKJIEOTUAHAS LIETb
Hemoncmpayuu: (MOAMHYKJIEOTH]T), KOMIUIEMEHTAPHOCTD,
Ilopmpemui: Ix. Yorcon, @. Kpuk, dbynknuu JIHK (xpanenue u nepegava
M. Vunkusnc, P. ®paHkinuH. HACJIeICTBEHHON MH(MOpMAIIUN); BUIbI
Tabauyvt u cxemvi: PHK (undopmanmonHas, TpaHCcopTHas,
«Hyxknennosbsie kucnotel; JJTHK», pubocomarbHast); aneHosuHTpudocdar
«buocunres 6enka», «CtpoeHue (AT®), Makposprudeckas cpssb.
Mosekyibl ATD». XapaKkTepu3upoBaTh HYKICUHOBBIE
O60opydosatie: cBETOBOH MUKDOCKOII, KHCIIOTbI KaK XHMIMECKHE COE/IMHEHNA 1
MHKDOIIPETIapaThl HOCUTEIIN HACJIEACTBEHHON
nH}opMaIum.
OTmeuaTh OCOOEHHOCTH CTPOEHUS
MOJIEKYJI HyKJIenHOBBIX KucaoT (JIHK,
PHK) u ATO.
CxemaTnyecku n300pakaTh CTPOCHHUE
HYKJICOTUI0B, MOJIEKYJI HYKJICHHOBBIX
kucior, AT®
3.6 | Uctopus u MeTOIbI [{uTomorust — Hayka O KIIETKE. PackpeiBaTh conepxanne TEPMUHOB U

W3y4YEeHUsI KIIETKHU.
Knerounas teopus

Knerounas Teopust — npumep
B3aMMOJICHCTBHS UCH U PaKTOB
B HAYYHOM MO3HAHUM.

MOHATHUM: KJIIETKA, [IUTOJIOTUS;
PacKpbIBaTh COAEPKAHNE MOJIOKECHUN
KJIETOYHOU TEOPHH.
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Mertonbl U3yyeHus: KIETKH.
Jemoncmpayuu:

Ilopmpemubi.:

A. JleBenryk, P. I'yk, T. IlIBaHH,

M. neiinen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIIpenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX MOAKTEPUATIbHBIX KJIETOK;
PUCYHKHU C MUKpOQoTOrpagusimMu
KJIETOK, MOJTy4YEHHBIE C TTOMOIIBIO
CBETOBOTO U AJIEKTPOHHOI'0 MHKPOCKOIA

[lepeyucnsaTe U xapakTepru30BaTh
OCHOBHBIE€ METObI U3YUCHUSI KIICTKU:
(MpUroTOBJIEHUE CPE3OB,

OKpalllMBaHUE, MUKPOCKOIIUPOBAHHUE,
HEeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHEM)

3.7

Knerka
KakK IIeJIOCTHAas
JKUBasl CUCTEMA

Knetka kak 11esiocTHas ’KuBasi CUCTEMA.
OO6mire MpU3HAKY KIETOK: 3aMKHYTast
HapykHas MeMOpaHna, mosekysbl JJHK
KaK T€HETUYECKHI anmnapar, cucTeMa
cuHTe3a Oenka. Tumbl KIeTok:
DYKapUOTUYECKAs U POKAPUOTHYECKASI.
Oco0eHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIETKHU.

Krnerounas crenka 6akrepuii. CTpoeHue
YKapUOTHUYECKOH KIIeTKU. OCHOBHbIE
OTJINYUS PACTUTEIBHON, )KUBOTHOM U
rpubHOi Ki1eTKu. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsI CTEHKA,
TJIMKOKAJIUKC, UX (DYHKITHH.
[Ina3maTudeckasimeMOpaHa, ee CBOICTBa

U QyHKIHH.

PackpbIBaTh cojepkaHue TS PMHUHOB U
MOHSTHI: KJIIETKH (3yKapuOTHUYECKas,
POKApUOTHYECKAs ), INTa3MaTHIeCKast
MeMOpaHna (ria3manemMma), TTUKOKaIuKC,
TPAHCTIOPT BEIIECTB (MTACCHUBHBIM,
aKTUBHBIN), SHIO01IUTO3 ((paronuTos,
MUHOIIMTO3), SK301IUTO3, KIIETOUHAS
CTCHKA, HYKJICOU]I.

CpaBHHMBATh MEXIY COOOI
DYKapUOTUYECKUE U MPOKAPUOTHIECCKUE
KJIETKW; OTMEYaTh CXOJCTBO U Pa3IUIHs
B CTPOCHUU KIIETOK OaKTepui,
KUBOTHBIX, pACTEHUH U TPUOOB
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Jemoncmpayuu:

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

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyer u cxemol: «CTpoeHHE
AYKapUOTUYECKON KIETKN», «CTpOeHHE
YKUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTeNnbHON KIIeTKN», «CTpOeHHE
MPOKAPUOTHUUECKON KIICTKU.
Obopyodosanue. CBETOBOU MUKPOCKOTI,
MUKpOIIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPHAIBHBIX KJIETOK

3.8

Crtpoenue

AYKapUOTHYECKON
KJIETKU

[IuTomna3zma u ee OpraHoUIbI.
OnnomMeMOpaHHbBIE OPTaHOW/IBI KICTKH:
OIIC, anmapat 'oab1Ku, TU30COMBI.
[TomyaBTOHOMHBIE OpraHOU/IbI KIETKHU:
MUTOXOHJIPUHU, TUTACTHU/IBI.
[IpoucxoxaeHne MUTOXOHAPUN U
mIactud. Buapl miacTu.
HememOpaHHBIC OpraHOW Bl KICTKH:
pHUOOCOMBI, KJICTOUYHBIA IIEHTP,
IEHTPHUOJIU, PECHUUKH, )KT'YTUKH.
OYHKIIMU OPTaHOUO0B KJICTKH.
BxkiroueHwus.

S npo — perynsaTopHbIN HEHTP KIETKHU.
Ctpoenue sqpa: siaepHas 000J0UKa,
Kapuoruia3Ma, XpOMaTHH, SAPBIIIKO.

PackpsiBaTh conep:kaHue TEPMUHOB H
MOHATHI: IUTOTIIIA3Ma, OPTAaHOU/IBI,
sHaomuIazMarnueckascets (DI1C),
ammapat [ oJbIKH, JIM30COMBI, BAKYOJIb,
MUTOXOHJIPHH, TJIACTHIBI (XJIOPOTLIACTHI,
XPOMOILIACTHI, JIEHKOTIACTHI),
prUOOCOMBI, MUKPOTPYOOUYKH, KJICTOUHBIN
HEeHTp (IIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKITIOUCHHUS, SIPO, SACpHAS
000JI04Ka, KapuoIia3mMa, XpOMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE YYKAPUOTHICCKON
KJIETKU 10 N300paXeHUSIM U

Ha MUKpOIIpenaparax;
KJIACCU(DUITMPOBATH OPTAHOUIBI
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XpoMocoMmsl. TpaHcIIOpT BELIECTB

B KJIETKE.

Jemoncmpayuu:

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

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyer u cxemol: «CTpoeHUE
AYKapUOTUYECKOU KIETKN», «CTpOeHHE
YKUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTENbHON KIeTKH», «CTpoeHue
MIPOKAPUOTHUUECKON KIICTKNY,
«CTpoeHue siapa KIETKI.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIPENapaThl pACTUTENBHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamophule u npakmuueckue
pabomot:

Jlabopatopnas padota Ne 2. «3yuenue
CTPOEHHUS KJIETOK PACTEHUM, ) KUBOTHBIX U
OaKTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpENnapaTax U UX OMUCAHHE

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
CTpoeHUs (0JHOMEMOpAHHBIE,
JByMEMOpaHHbIE, HEMEMOpPAHHEBIE);
OMUCHIBATH (DYHKIIMH KaXkJA0TO
OpraHouza B KJIETKE.
XapakTepu30BaTh KJIETOYHOE A]IPO Kak
MECTO XpaHEHHUsI, nepeaun (yABOCHUE
XpPOMOCOM) U pean3aluu
(TpaHCKpUIILKMS ) HACIEACTBEHHON
UH(pOPMAINH KIETKH.

[lepeuncnsiTh 1 OMUCHIBATH KOMITOHEHTHI
anpa U ux QyHKIUU;

CxemMaTU4YHO M300pakaTh CTPOCHHE
PaCTUTEIIBHON U )KUBOTHOU KIIETKH.
OOBsACHATH OMOJIOrMUECKOE 3HAUCHUE
TPAHCIIOPTa BEUIECTB B KIIETKE

Hroro gacoB 1o teMme 8
Tema 4. ) KusHeaessTe IbHOCTh KJIETKH
4.1 | OOMeH BEIIECTB. 2
IInacTuueckui
ooMen. DoTocuHTE3.
XeMOCHHTE3

OOMeH BelecTB, UM METa0OJIH3M.
Accummisinus (I1aCTUYECKU 0OMEH )
U TUCCUMIISIINS (SHEPTeTHUECKHM
00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpbiBaTh cofiepkaHuE TEPMUHOB U
MOHSITUI: OOMEH BEIIECTB U
npeBpanieHue YHeprun (MeTadonmn3m),
ACCUMMJIALIMS, TUIACTUYECKUN OOMEH,
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npouecca metadbonusma. Posb 3akoHOB
COXpaHEHHM BEIEeCTBA U YHEPTUU

B IOHUMaHUM MeTabou3ma. Tumsl
oOMEHa BeIEeCTB: aBTOTPO(QHBIN U
rereporpodHbiii. Poibs dhepMeHTOB
B OOMEHE BEILIECTB U MPEBpAICHUU
SHEpPruu B Kietke. DOTOCHHTE3.
CgetoBas 1 TeMHOBas (pa3bl
¢dotocunTe3a. Peakunu porocunresa.
D¢ hexTuBHOCTh POTOCUHTE3A.
3HaueHue HOTOCUHTE3A JJIS KU3HU
Ha 3emuie. BiiusiHue ycnoBuii cpebl
Ha ()OTOCHUHTE3 U CIIOCOOBI MOBBIIIICHUS
€ro MPOAYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHHU.

XeMOCHHTE3. XEMOCUHTEZUPYIOIINAEC
OakTepun. 3HAUCHHE XEMOCUHTE3a
JUIS JKA3HHU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemui: K. A. Tumupszes.
Tabnuysl u cxemol. «XIJIOPOTLIACTY,

«DPOTOCUHTES»

JTUCCUMWISIIUS, DHEPTeTUYECKUI 0OMEH,
dboTtocunTes, poronus,
dbochopunupoBaHue, MepeHOCYNK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh OTOCUHTES, MPOIIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BBISBISTE TPUUMHHO-CJICICTBEHHBIE
CBSI3U MEXK]Ty MOTJIONIEHUEM COTHEYHOM
SHEPTHUH XJIOPODUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHHMBATH UCXOJIHBIC BEIIECTBA,
KOHEUYHBIE TTPOJTYKTHI U YCIIOBUS
MPOTEKAaHUs PEAKIIUN CBETOBOU U
TEMHOBOM (pa3bl (POoTOCHHTE3A;
CpaBHuBaTh (OTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaUCHUE (POTOCUHTE3A U
XEMOCHUHTE3a JJIsl )KU3HU Ha 3eMlie

4.2

DHePreTU4YeCKuii
oOMeH

DHepreTuuecKuii 0OMeH B KIIETKE.
Pacuiennenue BemecTs, BBIACIICHUE U
AKKyMYJIMPOBAHHUE YHEPTUU B KIIETKE.
DTanbl SJHEPreTUYECKOro OOMEHa.
['mukonns. bpoxkeHueun ero BUIbL.

PackpbiBaTh coiepkaHle TEPMUHOB U
TOHSITHI : JHEPTETUISCKUN 0OMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEHHE,
CIIUPTOBOE OpOkKEHUE, OMOIOTHUECKOE
OKHUCJIEHUE, KJIETOYHOE JIbIXaHHUE,

35




Kucnoponnoe okucnenue, unu
KJIETOYHOE JAbIxaHue. OKUCIUTETbHOE
dbochopunupoBanue. I PEeKTUBHOCTH
SHEPreTUYecKoro oOMeHa.
Jemoncmpayuu:

Tabnuyet u cxemol: «TunbImUTaHUS,
«Metabonuzm», «MUTOXOHAPUSY,
«JHEPreTUYECKUl 0OMEeH

TUCCUMUIIATIHNS, (PEepMEHT.
XapakTepu3oBaTh OOMEH BEIIECTB U
IpeBpalleHue 3HEPrun (METaboIU3M)
KaK OJTHO X CBOMCTB YKHUBOTO.
[lepeuuncnsate 0COOEHHOCTH
TUTACTUIECKOTO ¥ DHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHABIUBATh
B3aMMOCBSI3b MEKTY HUMH.

PasznmnyaTh THIIEI 0OOMEHA BEIIECTB

B KJICTKE: aBTOTPO(HBIN U
reTepoTpOQHBIH.

OnuceIBaTh ATAIbl YHEPTETUYECKOTO
oOMeHa (OArOTOBUTEIBHBIH,
OCCKHUCIIOPOIHBIN, KUCIOPOHBIN )

Y CPaBHUBAThH UX MEXK]Y COOOI.
XapakTepu30BaTh peaKINu TIIMKOIN3a,
OpO>KEeHMsI, KJIETOYHOTO JIbIXaHMUS;
BBISIBJISITH IPUYMHHO-CJICICTBEHHbBIC
CBSI3M MEX]y TTTUKOJIM30M, KIIETOYHBIM
JIBIXaHUEM M CUHTE30M MOJIeKYyJI ATO.
CpaBuuBath 3 PEKTUBHOCTD
OECKHCIOPOTHOTO U KUCIOPOTHOTO
ATAroB

4.3

Buocuures Oelnka

Peakuuu MaTpuyHOrO CHHTE3A.
['enetnueckas nadopmarus u JTHK.
Peanuzanus renetnyeckon
uH(popMalnK B KIETKE.

PackpsIiBaTh copepkaHue TEPMHUHOB
U MOHSTHI: T'€H, TCHETUYCCKUU KO/I,
MAaTPUYHBIM CUHTE3, TPAHCKPHUIIIIHS,
TPAHCJIALUA, KOJIOH, aHTUKOJIOH,
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I'eneTnyeckuil KOq HErO CBOMCTRA.
TpaHCKpUIILIMA — MATPUYHBIN CUHTE3
PHK. Tpancnsiius — OuocunTes Oernka.
Oransl TpaHcasiuuu. Koguposanue
aMUHOKHCIIOT. Pons pubocoms
ouocuHTEe3e OenKa.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konb1oB.

Tabauywvt u cxemor: «Ctpoerue JTHK»,
«CtpoeHue u PyHKIIMOHUPOBAHUE TSHAY,
«Cunres 6enkay, «Pemmukanms JJHK»,
«'eHeTnueckul KOI».

Obopyoosanue: MOJICTN- aNTUTMKAIIAN
«¥Y nBoenue JAHK v Tpanckpunuusy»,
«buocunTe3 OenKay

pubocoma, IIeHTpaIbHas 10rma,
MOJIEKYJIsIpHasi OMOJIOTHSI.

OnpeaensiTh CBOMCTBA TEHETHYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOKJICHHOCTh, YHUBEPCAIBHOCT,
HETEePEKPHIBAEMOCTh, HEMTPEPHIBHOCTH ).
OnuchIBaTh ATAMbI peau3aluu
HACJIEJICTBEHHOU HH(POPMAIINH B KJIETKE.
CpaBHHMBATh pEaKIUX MAaTPUYHOTO
cuntezamoiiekysn PHK u 6enka B kietke

4.4

Hexnerounnie
(bOpPMBI )KU3HU —
BUPYCHI

Hexknerounsie (popMbl KU3HU — BUPYCHI.
HcTtopust oTKpBITHSI BUPYCOB

(. W. ViBanoBckwmii). OcobeHHOCTH
CTPOEHUS U )KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M YETIOBEKA, BHI3HIBACMBIC
BUpycamu. Bupyc nmmyHonedummra
yenoseka (BUY) — Bo3oyautens CITN/a.
OOpartHas TpaHCKPUIIIIKSA, PEBEpPTa3a U
uHTerpasa. [Ipopumakruka
pacrpoCTpaHEHUs] BUPYCHBIX
3a00JIEBaHUI.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITHI: BUPYC, BUPYCOJIOTHS, KaIlCU/I,
O6akrepuodar, BUpyc HMMYyHOAehUIIHTA
yenoBeka (BMIY), oHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYIO (OpMY KU3HU;
0COOCHHOCTHU CTPOCHHUS U
KU3ZHENIEATETLHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN UK BUPYCOB
UMMYHOIe(pUINTa YeTTOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc TabauHoi
Mo3auku), 6akrepuodar, BUY.
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Jemoncmpayuu:

Iopmpemuwi: [1. 1. IBaHOBCKH.
Tabnuyel u cxemol: «Bupycoi»,
«bakrepuodarn»; «CtpoeHue u
XKU3HEHHBIN ki Bupyca CITN1a,
oakTepuodaray.

Obopyoosanue: MOAENb CTPYKTYPbI
JHK; maruuTHast Moeb-alIIuKalus
«CTpoeHHEe KIETKU»

OO0O0CHOBBIBaThH U COOIIOATh MEPHI
npOQUIAKTUKY PACTIPOCTPAHECHHUS
BUPYCHBIX 3a00JI€BaHUI
(pecniupaTOpHBbI€, KETYTOYHO-
KUIIICUHbIE, KJICIEBOU AHIIC(ATUT,
BUY-undexius)

Utor

O 4aCOB I1O0 TEMC

6

Tema 5. PazMHoOKeHMe W WHAUBHUIYAIb

HOC Pa3sBUTHEC OPraHu3sMoB

5.1

JKu3HEeHHBIN TUKIT
KJIeTKH. /lenenue
KJaeTku. MuTo3

1

KneTouyHsIi UK, UM )KU3HEHHBIN 1TUKJI
kietku. MaTepdasza u MUTo3.
[Tporecchl, mpoTekaroriue B HHTEpdase.
Permukanus — peakuusi MAaTpUYHOTO
cunresa JIHK. CtpoeHne XxpomMocoM.
XPpOMOCOMHBIN HAOOp — KAPHUOTHII.
JIMIITONAHBIN Y TanIouIHBIN
XPOMOCOMHBIE HA0OPHI. XPOMATH/IBI.
[{rTOJIOTHYECKUE OCHOBBI PA3MHOKEHUS
Y UHIVMBUYaJIbHOTO Pa3BUTHS
OpraHu3MoOB. [[eJIeHrEe KIIETKH — MUTO3.
Cranun muto3a. [Iporeccs,
MPOUCXOISIIIIAE HA PA3HBIX CTATUIX
MHUTO3a. brojgornueckuii CMbICII MUTO3A.
[Iporpammupyemasi ruOeb KJIETKH —
aroITo3.

PackpbIBaTh cojepkaHue TS PMHUHOB U
MOHSITHI: KIIETOYHBIN LUK, UHTEp(a3a,
peayIUTUKALINSL, XPOMOCOMa, KAaPUOTHII,
rarIONJHBIN, JUILIOUIHBIN
XPOMOCOMHBIN HA0Op, XpOMaTHUIBL;
MHUTO3 €ro cTaauu: npodasza, Meradasa,
aHadasza, Teiodasa.

OnuceIBaTh >KU3HEHHBIN UK KICTKU;
MEPEUUCTIATh U XapaKTepU30BaTh
MEPHUOJIBI KIIETOYHOTO ITUKIIA,
CpPaBHHUBATh UX MEXK]Y COOOIA.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTAaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HA0OPHI KIETOK.
CpaBHUBATH CTaIMHM MUTO3A.

PasznmuuaThs Ha MUKpoTpenapaTax
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Jemoncmpayuu:

Tabnuyet u cxemvi: «KIETOUHBIN UK,
«Penmukanus ITHK», «Ctpoenne
XpOMOCOMBI», «MHUTO3»; MarHUTHAs
MOeb-anTuInKanus «JleeHne KIeTku;
Mojens JTHK.

Obopyodosanue.: CBETOBOM MUKPOCKOT H
Mukpornpenapat «KapuokuHes B KJeTKax
KOpeEILIKa JIyKay.

Jlabopamopnsie u npakmuueckue
pabombut:

JlaGoparopnas pabora Ne 3.
«Habmnroienne MyuTo3a B KJIeTKax
KOHYMKAa KOpEIIKa JyKa Ha TOTOBBIX
MUKpOITpENnapaTax»

Y PUCYHKaX CTalU¥ MUTO3A.
PackpbIBaTh OMOJIOTMYECKUI CMBICI
MUTO3a

5.2

DopMbI
Pa3MHOKEHHS
OpraHU3MOB

®opMBI pa3MHOKEHHS OPTaHU3MOB:
OecI10J10€ U MOJIOBOE.

Bupl 6ecrionoro pa3MHOXKEHUS :
JleJIEHUEe HaBOE U IIOYKOBAHHUE OJTHO-
¥ MHOTOKJICTOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTHBHOE pa3MHOKECHUE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYCHUE
JUISICENIEKIIU .

[TomoBO€ pa3MHOXKEHHE, ETOOTIANYHS
oT Oecrooro.

Hemoncmpayuu:

PackpbiBaTh coepkaHlEe TEPMUHOB
Y TIOHSATHI: pa3MHOKEHHUE, KIIOH,
MOJIOBBIE KJIETKU (TaMETHI),
AUIEKIIETKA, CIIEPMATO30U/l, 3Ur0Ta,
JIeJIEHUE HAaJIBOE, IOYKOBAHMUE,
criopynsanus, pparmeHTanus,
BETE€TaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE pa3MHOXEHUE, ONbUICHUE,
JIBOMHOE OTIOAOTBOPEHHE, TIOJIOBBIE
KeJe3bl, CECMCHHUKH, SIMYHUKU,
OIUIOAOTBOPEHHE (HAPYIKHOE,
BHYTPEHHEE).
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Tabauywvl u cxemol: «DopMbl
Pa3sMHOXXEHUS OPraHU3MOBY, «/{BOoHOE
OIUIOJOTBOPEHHUE YIIBETKOBBIX
pacTeHuiny, «/lenenue KneTku
OakTepumny, «BeretaTuBHOE
Pa3MHOKEHUE pacTeHui», «CTpoeHue
MOJIOBBIX KJIETOK)

XapakTepu30BaTh 0COOEHHOCTH

U 3HayeHue 0ecroioro U MoJoBOro
CrIoco00B Pa3MHOXKECHHUSI.

Boinensate Bubl 6€cronoro
pPa3MHOXKEHUS; BHIBIIATH B3aMMOCBSI3U
MeXIy popMaMu U criocodamu
Pa3MHOXEHUS, U UX OMOJIOTUYECKUM
3HaYEHUEM.

BnageTts npuéMamu BereTaTuBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX paCTEHUHN
(Ha mpuUMepe KOMHATHBIX).
XapakTepu30BaTh MOJIOBbIE KIETKHU:
AUIEKIETKH, CIEPMATO30UIbI;
BBISIBJISITh OCOOEHHOCTH

UXCTPOEHUS

5.3

Metios

Meiio3. Craauu meiiosa. [Ipoiiecchl,
MPOUCXOAAIINE HA CTAIUSIX MeHo3a.
[ToBenenrne XxpoMoCOM B MENO3€E.
Kpoccunrosep. buonornyeckuii cMbICT
Y 3HAaUYCHUE MeKo3a.

Hemoncmpayuu:

Tabauywvl u cxemol. «JleTeHUE KIICTKN,
«Menosy.

Obopyoosanue: moaens JJTHK;
MarHuTHas MOJEIb-alTUIMKAIUS
«JleneHue KIeTKn»

PackpbiBaTh coiepkaHle TEPMUHOB U
MMOHSTHM : MEM03, KOHbIOTallus
XpPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XpOMOCOM, FaMETHI.

XapakTepu30oBaTh MEN03 KakK CIOco0
KJIETOYHOTO JICJICHUS; ONTUCHIBATH MEI103
10 CTaJAUsIM; CPAaBHUBATh CTAJIUU M€il03a
Y MUTO3A.

PaznuuaTh Ha pUCYHKaxX CTaauyd MENO03a;
pPacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meio3a
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5.4

O6pazoBanue u
Pa3BHUTHE TOJOBBIX
KJIETOK.

I"amerorenes — mpoiiecc 0Opa3oBaHus
MOJIOBBIX KJIETOK Y’KUBOTHBIX.
[lonoBBIE XKeJe3bl; CEMEHHUKU U

PackpsiBaTh conepkaHue TEPMUHOB U
TIOHSITUN: TAMETOI€HE3, CIIEPMATOT€HE3,
OOT'€HE3, CIIEPMATO30HU /I, AKPOCOMa,

OrmoioTBOpEeHHE suaHuKd. OOpa3oBaHUE U pa3BUTHE SUIIEKIIETKA, MOJISPHBIE TENbIIA.
MOJIOBBIX KJIETOK — raMeT (CIIepMaTo30u, | XapaKTepu3oBaTh 0COOCHHOCTH
SIMIEKIIETKA) — CTIepMaTOreHe3 1 raMeToreHe3a y )KMBOTHBIX U €T0 CTaJuu;
oorene3. OCOOEHHOCTH CTPOCHUSI MIOJIOBBIE KJIETKH )KMBOTHBIX U OMHUCHIBATH
SIMIIEKIJIETOK U CTIEPMATO30H/I0B. MPOIIECC UX PA3BUTHS.
OmnonotBopenue. [lapreHorenes. CpaBHUBATH CIEPMATOTEHE3 U OOTEHE3.
Jemoncmpayuu: OnuceIBaTh OIJIOJOTBOPEHHUE,
Tabauywvl u cxemol: «IIpsmoen HEMPSAMOE | GHOJOTHUECKOE 3HAUCHIE
pasButuey, «I'amerorenes OTIOIOTBOPEHUS
Yy MJICKOTTUTAIOIIUXH YETTOBEKa.
Obopyodosanue: Mmoaeb MeTada3zHo
XpOMOCOMBI, MUKPOCKOTI,
MUKporpenapatsl «CriepMaTo30uabl
MJICKOITMTAIOIIETOY, «SHIeKIIeTKa
MJIEKOITUTAIOLLIETOY.
Jlabopamophule u npakmuueckue
pabomot:
Jlabopatopnas padota Ne 4. «M3yuenue
CTPOEHHSI TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTax»
5.5 | UnauBuayanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpwiBaTh copepkaHue TEPMUHOB
pa3BuUTHE OMOpHOHAIIEHOE PAa3BUTHE Y TIOHSITUI: OHTOT€HE3, SMOPUOTEHES,
OpraHU3MOB (3MOpuroreHes). Dtanbl SMOPHOHAILHOIO | 3UTOTa, APOOIEHUE, OIaCTOMEDBI,

Pa3BUTHUA Y IO3BOHOYHLIX ) KMBOTHBIX!

MopyJia, 01actysa, 6J1acToIeb,
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Ipo0JieHNe, TacTPyJIALNs, OPraHOTeHES.
[TocTamOpuoHanbHOE pa3BUTHE. THUITBI
NOCTAMOPUOHAIIBHOTO Pa3BUTHSL:
npsiMoe, He MpsiMoe (JINYMHOYHOE).
Bnustaue cpensl Ha pa3BUTHE
OpPraHu3MOB; (haKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOKJCHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOTECHE3
[[BETKOBOI'O PACTEHUSI: CTPOCHHUE CEMEHH,
CTaJluu Pa3BHUTHA.

JHemoncmpayuu:

Tabauywvl u cxemol: «OCHOBHBIE CTAUU
oHTOreHe3a», «[Ipsimoe u Henpsimoe
pa3BuTHEY, «/{BOWHOE ONJIOJOTBOPEHHE
YLIBETKOBBIX PACTEHMI»

racTpyJia, Hepysa, OpraHOTeHES;
3apOJIBIIEBBICIIUCTKH: KTOIepMa,
Me30JIepMa, SHTOIePMa;
OCTAIMOPHUOHAIIEHOE Pa3BUTHE: MIPSIMOE
U HenpsiMoe (JTMYMHOYHOE); MeTaMopdh o3,
Meracropa, MHUKPOCIIOpa, MbLUIBIIEBOC
3€pHO, CIIEPMUHU, 3aPOIBIIICBBIA MEIIIOK,
JIBOITHOE OTLIOJIOTBOPEHUE.
OnpeaensiTh dTarbl SMOPHOHATBEHOTO
Pa3BUTHS XOPJIOBBIX HAa CXeMaxX U
npernaparax | OIUChIBATh MPOIIECCHI,
MIPOUCXOJIAIINE HA KaKIOM dTarle.
CpaBHUBATH NTEPUOJIBI OHTOTCHE3A,;
psIMOE M HeTIPSIMOE (JIMUUHOYHOE)
NOCTAMOPHOHANIBHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U APYTUX
XOP/IOBBIX.

OOBIICHATH OMOJIOTUYECKOE 3HAUCHHE
pa3BUTHA ¢ MeTaMOP(030M;
OTPHUIIATEIHHOE BIMSIHUE aJTKOTOJIS,
HUKOTHHA U APYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJoBeKa.

OnuceIBaTh MPOIECC IBOMHOTO
OTLJTIOIOTBOPEHMSI Y IIBETKOBBIX
pacTeHun

HToro yacoB o teme
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Tema 6. HaciieacTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB

6.1 | ['eneruka — HayKa 1 [Ipenmer n 3aaa4¥ TEHETHUKH. PackpsIBaTh coepkaHie TEPMUHOB U
0 HACJIEACTBEHHOCTH Ponb nutonoruu u sMOpuongoruu MOHSITUMN: T€H, TEHOM, T€HOTHUII, (DEHOTHII,
Y U3MEHYUBOCTHU B CTAHOBJICHUHU T€HETUKHU. Bkian XpOMOCOMBI, aJlJIeIbHbIE TE€HBI (AJJIEIH),
POCCUMCKUX U 3apyOE€KHBIX YUEHBIX B TOMO3HI0Ta, F€TEPO3UroTa,
pa3BUTHE TEHETUKU. MeTO1bl TCHETUKH JIOMUHAHTHBIN TIpU3HAK (T€H),
(rubpUI0IOrNYEeCKui, pELECCUBHBIN MpU3HAK (I'€H), YucTas
IUTOTC€HETUYECKUI, MOJIEKYJISIPHO- JIUHUS, TUOPU]L.
TEHETUYECKUN). [lepeuncnsiTh U XapaKTepUu30BaTh
OCHOBHBIE T€HETUYECKHUE TTOHSATHUS. METObI TCHETUKH: THOPHUIOIOTUUSCKUH,
['eneTnueckasi CUMBOJIMKA, UTOTEHETUYECKU A, MOJIEKYIISIPHO-
UCIIOJIb3yeMasl B CXeMaxX CKpElIUBaHUN. TCHETUYCCKUI; JOMUHAHTHBIE U
Jlemoncmpavuu: pElEeCCUBHBIE MPU3HAKU PACTEHUHN U
llopmpemuwi: I'. Mengens, T. Mopras, JKUBOTHBIX.
H. U. BaBunos, C. C. UeTBepHuKOB, ITonp30BaThCS TeHETUYECKOM
H. B. Tumo¢een-Pecopckuii. TEPMHUHOJIOTUEN U CUMBOJIUKOU
Obopyoosanue: MOJICITb- aNITTUKALIHAS JU1s1 3aITUCU TEHOTUITMYECKUX CXEM
«MOHOTHOPHUTHOE CKPEIIMBAHUEY, CKpCUIMBaHUA
repbapuii «['opoX MOCeBHOI
6.2 | 3aKkOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACJIEIOBAHMS PackpeiBaTh copepkaHue TEPMUHOB
HacJeq0BaHUs MPU3HAKOB, YCTAHOBJIEHHBIE Y TIOHSITHI: MOHOTUOPHTHOE
[IPU3HAKOB. I'. Mengenem. MonorubpuaHoe CKpelnBaHue, (PEeHOTUTINYECKUE
MonorubpuaHoe CKpellluBaHue. 3aKOHEIMHO00pa3us TPYIIbl, THOPUIOIOTUUECKUN METO/I,
CKpELIMBaHHE ruOpU0B MEPBOro NOKoJIeHUs. [IpaBuiio | 4ucThIe TMHUHA, TOMUHAPOBAHUE TCHOB

JOMUHUPOBAHMS. 3aKOH paclleIrieHus
IIPU3HAKOB. | MIIOTE3a YMCTOTHI TaMeT.
[TonHOEHM HEMONMHOE TOMHHUPOBAHUE.

(moJIHOE, HETMOTHOE ), PacIIEIIICHUE
B IIOTOMCTBE.
OnuceIBaTh METOAUKY TTPOBEACHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabnuyet u cxemol: «MoHOrHOPHUIHOE
CKpEILMBAHUE U ET0 [IUTOTCHETUYECKAS
OCHOBa», «3aKOH pacCLICIJIEHUS U €T0
LUTOT€HETUYECKAs] OCHOBA», «3aKOH
YUCTOTHI TAMET.

Obopyodosanue:

MoeNu-anIuKanuu « MoHOruopuIHOE
cKpelrBaHuey, «HenomHnoe
JTIOMUHUpOBaHUE, repdbapuii «I'opox
ITOCEBHOW»

I'. MeHeneMonbITOB MO U3YYEHUIO
HACJIEOBAHUS OJTHOM Napbl MPU3HAKOB
y TOpOXa IIOCEBHOTO.

PackpsiBaTh conepkaHue 3aKOHOB
eAMHO00pa3usi THOPUIOB MEPBOTO
IIOKOJICHUS U 3aKOHA PacCLICILICHUS.
OOBSCHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPHUTHOTO
CKpelIMBaHUs, OOBSICHSTh €ro
LIUTOJIOTUYECKUE OCHOBBI U PELIATH
TEHETUYECKUE 3aJ]a4n

Ha MOHOTHOPHHOE CKpCIMBAaHHE

6.3

JurubpuaHoe
CKpEIIIMBaHHE.
3aKOH HE3aBUCHUMOTI0
HaCJIETOBAaHMS
IPHU3HAKOB

JlurubpunHoe cKkpemuBanye. 3akKoH
HE3aBHCHUMOTO HAaCJIeI0BaHUS
MPU3HAKOB. [[UTOreHeTHYeCKe OCHOBBI
JTUTHOPHUITIHOTO CKPEITUBAHMS.
AHaM3UpYyolIee CKpelIuBaHUE.
Hcnonp3oBanre aHATM3UPYIOMIETO
CKpCIIUBAHUS JJISl OTIPEICIICHUS
Te€HOTHUIIa OCOOHU.

Hemoncmpayuu:

Ilopmpemuwi: I'. MeHnenb.

Tabauywvl u cxemol: «JIurudpuaHoE
ckperuBanuey, «l{luronornaeckue
OCHOBBI JTUTHOPUTHOTO CKPEIITUBAHUS.
Ob6opyoosarue.: MOAETL- ANTUTMKALIUS
«JluruOpuaHOE CKpEIIMBAHUE)

PackpeiBaTh cojiep:kaHue TEPMUHOB U
MOHATUN: TUTHOPUIHOE CKpElMBaHUE,
aHAJIM3UPYIOIEE CKPEIIMBaHUE.
OmnuceiBaTth onbITH I'. MeHaes

10 U3YYEHHUIO HACIICIOBAHUS JBYX Map
MIPU3HAKOB y TOPOXa MTOCEBHOTO.
PackpbiBaTh copepkaHue 3aKOHA
HE3aBHCUMOTOHACJIEIOBAHUS IPU3HAKOB.
[IpyMeHAT MaTEMAaTUYECKUI pacUeT

C TIOMOIIBIO METOJIa MEPEMHOKEHUS
BEPOSITHOCTEN M 3AIKUCH C MOMOIIBIO
(CHOTUITHYECKUX PAJIUKATIOB
pacHIEIUICHUS] MPU3HAKOB Y TOTOMKOB
110 ()CHOTHUITY ¥ TCHOTHITY.
3anuchIBaTh CXEMbl JUTHOPUIHOTO
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CKpEIIMBaHUs, OOBACHATH €ro
LUTOJIOTUYECKHE OCHOBBI M pEIIaTh
TeHETUYECKHE 3a/1a4u Ha TUTHOPUIHOE
CKpELIMBaHHE

6.4

CruemieHHoe
HACJIEJOBAHNE
IPU3HAKOB

CuernieHHOe HaclieI0BaHNUE TPU3HAKOB.
Pabora T. MopraHna no cuemjieHHOMY
Haclie1oBaHuIo reHoB. Hapyiienue
CLICTUICHUS T'€HOB B PE3yJIbTaTE
KpOCCUHTOBEpPA. XpOMOCOMHAs TEOPUS
HACJIEJICTBEHHOCTH.

I'eHeTnyeckue KapThl.
JHemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabauywl u cxemol: «Mero3y,
«I"eHeTHUECKNE KapThl PACTEHUN,
YKUBOTHBIX M YEJIOBEKaY,
«B3anmMoelicTBre aJuIeJIbHBIX TEHOBY.
Obopyoosanue.: MUKpoIpeniapar
«/Ipo3oduiia» (Hopma, MmyTamnuu GopMbl
KpPBUIbEB U OKPACKU Teja), MUKPOCKOII,
Mozenb-anmunkanus «llepexpéct
XPOMOCOM.

Jlabopamopnuie u npakmuueckue
paoomot:

Jlabopatopnas padota Ne 5. «3yuenne
PE3yIHTaTOB MOHOTHOPHUIHOTO

U TUTUOPHUTHOTO CKPEIIMBAHUS

PackpeiBaTh conepxanre TEPMUHOB U
NOHATUI: CUEIJIEHHOE HACJIEI0BAHUE
MPU3HAKOB, PEKOMOUHAITUS TEHOB,
TE€HETUYECKHUE KAPThI XPOMOCOM,
MOpPraHH/a.

Ha3bpiBaTh OCHOBHBIE TTOJIOKEHUS
XpPOMOCOMHOM T€OpUH
HacyueacTBeHHoCcTH T. MopraHa;
PacKphIBaTh COJEPKaHUE PAOOTHI

T. Moprana no cCuernieHHOMY
HACJIEIOBAaHUIO T'€HOB U IIPUYNHBI
HapyILIEHUs CUEIICHUS] MEXK/1y T€HAMMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIPY CLIETUIEHHOM HacCJIEJ0BaHUH,
OOBSCHSTH MPUYUHBI PEKOMOMHAITAN
T'€HOB, OIPEIEIISITh YUCIIO TPYIIII
CLECIUICHUS T€HOB; peIlaTh TCHETUYECKUE
3a7]a4¥ HA CUEIUICHHOE HACJIEI0BAHUE
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y Ip030(UIIbl HA TOTOBBIX
MUKpOIIperapaTax»

6.5 | ['eneruka nona. I'eneruka nosa. XpomMocomMHOE PackpeiBaTh conepxaHue TEPMUHOB U
HacnenoBanue ONpeIeJICHNE N0JIa. AyTOCOMBI U HOHSITHI: XPOMOCOMHBIN Ha0OD,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. | 'OMOraMeTHBIE U | ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CUEIJIEHHBIX C [T0JIOM rETEPOraMeTHbIE OPTAHU3MBI. TOMOTaMETHBIN I10J1, TETEPOraMeTHbIN

HacnenoBanne npu3HaKkoB, CUEIUIEHHBIX | M1OJI, CLIETUIEHHOE € MIOJIOM HACJIEA0BaHUE
C TIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBSICHATH LIUTOJOTUYECKHE OCHOBBI
lopmpemuwi: I'. Mennens, T. Mopras, XpPOMOCOMHOI'0 MEXaHU3Ma OIPEAECICHUS
H.W. BaBunos. 10JIa y Pa3JIUYHBbIX OPraHU3MOB.
Tabnuysl u cxemvi: «I'eHETHKA TIONIAY, CpaBHHMBATh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACJIEOBAHUS, HacJIeI0BaHUs IIPU3HAKOB, CLIETUIEHHBIX
CLICTJICHHOTO € TTOJI0M», «KapuoTuIisl M HE CLICTUICHHBIX CIIOJIOM. Perrath
YyeJI0BEeKa U KUBOTHBIX)) I'€HCTHUYCCKUC 3a1a4l Ha HACJICJOBaHUC
CLEIUICHHBIX C TIOJIOM IIPU3HAKOB

6.6 | FI3MeHUHUBOCTb. HN3meHunBOCTH. BUBI N3MEHYHMBOCTH: PackpsiBaTh conepxanue TEPMUHOB U
Henacnencreennas HEHACJIEACTBEHHAsl U HACJIEACTBEHHAS. MOHATUM: N3MEHYUBOCTD,

U3MEHYUBOCTD Posb cpenbl B HEHACIEICTBEHHON HACJICICTBEHHAs1 U3MEHUYUBOCTb,

W3MEHUYMBOCTU. XapaKTepUCTHUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuonHbli psia v BapuaiioHHas
kpuBas. Hopma peakiiuu npusHaka.
KonnuecTBeHHBIE 1 KQUECTBECHHEIC
MIPU3HAKU U UX HOpMa PEaKIIHH.
CaoticTBaMoH(PUKAITMOHHOMN
U3MEHYUBOCTH.

HEHACJIEACTBEHHAsA U3MEHYUBOCTD,
MOAU(PUKAIUOHHAS U3MEHUYUBOCTbD,
BAPUALMOHHBIN psi/i, BAPHUAHTA,
BApHALMOHHAS KpUBAas, NMPU3HAK,
HOpPMa pEaKlnH, KOJTUYECTBEHHbBIE U
Ka4eCTBEHHBIE MTPU3HAKHU.
KnaccudunmpoBats BUIBI
VW3MEHUYHUBOCTHU U BBIABISATH UX
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Jemoncmpayuu:

Tabnuyel u cxemol: «Bunbl
U3MEHYUBOCTHY, «MoaudukamonHas
U3MEHYUBOCThHY.

Jlabopamophule u npakmuueckue
paoomoi:

Jlaboparopnas pabora Ne 6. «3yuenue
MOAU(DUKAITMOHHON U3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOTIO psijia U
BAPUALIMOHHON KPUBOI»

OHOJIOTHYECKHNE OCOOEHHOCTH.
[TepeuucisaTe cBOKCTBA
MOAU(DUKATUOHHON U3MEHYHUBOCTH U

OOBSACHSATH €€ 3HaUCHUE JIJIs1 OPTaHU3MOB.

Pa3nuuars KONMYECTBEHHBIE U
KAu€CTBEHHBIE IPU3HAKU; CTPOUTH
BapUALIMOHHBIN PsJl, BAPUALIMOHHYIO
KPUBYIO, BBIYUCIATh CPEIHEE 3HAUEHUE
IIpU3HAKa

6.7

Hacnencrsennas
N3MEHYUBOCTH

HacnencrBenHas, My TeHOTUITMYECKas
M3MeHUYMBOCTh. KoMOMHaTHBHAA
U3MEHYHUBOCTL. Meio3 1 MoJoBOH
MIPOIIECC — OCHOBA KOMOMHATHBHOM
U3MEHUYUBOCTU. MyTalmoHHas
W3MEHYHUBOCTb.

Kiaccuduxanuys myTaruii: reHHBIC,
XpPOMOCOMHBIE, TEHOMHBIE.
YacTtoTa 1 MpUYMHBI MYTAIHAM.
MyTareHnnbie GhakToOpBbI.

3aKOH TOMOJIOTHYECKUX PSTIOB

B HACJICACTBEHHOM M3MEHUYUBOCTH
H. . BaBunosa. BHesinepnas
HACJICJICTBEHHOCTh U U3MEHUMBOCTb.
Hemoncmpayuu:

Hopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.

Tabnuysl u cxemol: «MyTalnOHHAs

PackpbiBaTh copepxkaHue TEPMUHOB U
TTOHSATHI : HaCJIeCTBCHHAS
M3MEHYHUBOCTh, KOMOMHATHUBHAS
M3MEHYMBOCTb, MyTallMOHHAS
W3MEHYMBOCTb, MYTaHT, MY TallUHU:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;

IMOJIUIITION TN, aHCYIINIIONAUS, MYTAaI CHBI.

XapakTepu3oBaTh HACJIECICTBEHHYIO
U3MEHYUBOCTD; (OPMYJIHUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIOB

B HACJICJICTBEHHON N3MECHUYHUBOCTH

H. 1. BaBujioBa u 00OBSICHATH €ro
3HAYCHHUE IS OHMOJIOTHMH U CEJICKIIMU.
KiaccuunupoBath MyTaluu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U TPUBOUTH
MIPUMEPBI MYTAIUH.

OOBACHATh MPUYMHBI BOSHUKHOBEHUS
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U3MEHYHUBOCTDY.
Obopyodosanue. MUKPOCKOIL,
Mukpomnpenapat «/[pozoduna» (Hopma,
MyTaluu GOpPMBI KPBUIIBEB U OKpacKa
TeJa); KOMHATHBIE PACTEHHS C MECTPOi
OKPAaCKOM JIMCTHEB.

Jlabopamopnusie u npakmuueckue
paoomoi:

Jlaboparopnas pa6ota Ne 7. «AHanu3
MYTaIui y Ipo30¢puiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy»

MYTalHi, poiib (PaKTOPOB-MYTareHOB.
CpaBHUBaTh BUbl MyTallUii; BBISBISATD
IIPUYMHBI HACJIEACTBEHHON
U3MEHUYMBOCTH, UCTOYHUKHU MYTareHOB
B OKpY>Karolen cpeie (KOCBEHHO).
XapakTepu30BaTh BHESIEPHYIO
HACJIeICTBEHHOCTh U U3MEHYUBOCTh

6.8

I'eHeTnka yenoBeka

I'eneruka yenoseka. Kapuorun
YyeJIOBEeKa.

OCHOBHBIE METO/IbI TCHETUKH YCJIOBEKA:
reHeaJIOTUYECKHI, OJIM3HEIOBBIM,
LIUTOr€HETUYECKHU I, OMOXUMUYECKHU,
MOJICKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE Onpe/IeICHUE TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBaHUE,
TEHOTUITUPOBAHUE, B TOM YKCJIE

¢ nomouieto [11[P-ananmu3a.
HacnencrBeHnbie 3a00J1eBaHus
YyeJI0BeKa: FeHHbIC 00J1e3HU, 00J1e3HU

C HaCJIeACTBECHHOM
MPEIPACIIOT0KECHHOCTHIO, XPOMOCOMHBIEC
0one3un. CoMaTHYCCKHE U
F€HEPATUBHBIC MYTAIUH.

PackpsiBaTh coqiepkaHue TEPMUHOB U
MOHSTHI: KAPUOTHUIT YETOBEKA,
[IUTOTEHETUYECKUI METO/I,
reHeaJIOrMYeCKU METO/I, POJIOCIIOBHBIE,
OJIM3HEIIOBBIN METOI, HACTIEACTBEHHbBIC
OoJe3Hu: (MOHOTCHHBIC,

C HACJICACTBEHHOM
MPEIPACTIONOKEHHOCTHIO,
XpPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsaTb 0COOCHHOCTH U3yUCHUS
TE€HETUKH YEJIOBEKA; IPUBOIUTD
MpUMEpPHI HACJIEACTBEHHBIX O0JIe3HEN
YeJI0BEKa, XapaKTeprU30BaTh METOJIbI UX
nporIaKTHKN; 000CHOBHIBATH 3HAUCHHE
MEJUKO-TeHETHYECKOTO
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CtBOJIOBBIC KIIETKH. [IpUHITATIBI
3I0pOBOT0 00pasa >KU3HU, TUATHOCTUKH,
PO UIAKTHKY U JICUSHUS TCHETHUECKHUX
Oone3Hel. MeauKko-reHeTHYeCcKoe
KOHCYJIbTUPOBAHUE. 3HAUEHUE
METUITUHCKON TeHETUKHU

B TIPEIOTBPAICHUN U JICUCHUU
TCHETHYECKHMX 3a00JICBaHUI YEITOBEKA.

Jemoncmpayuu:

Tabauywr u cxemor: «HacnegoBanue
pesyc-pakropay, «I'eHeTHKa TPy
KPOBUY.

Jlabopamopnule u npakmuueckue
pabomut:

[TpakTuyeckast padora Ne 2.
«CocTaBieHUe U aHaJIu3 POJIOCIOBHBIX
YeJIOBEKay

KOHCYJIbTUPOBAHUS.
BbISBISATE U CpaBHUBATH MEXKIY COOOM
JIOMUHAHTHbBIE U PELIECCUBHbIE PU3HAKU
4eJI0BEKA.

CocCTaBIATH M AaHAIU3UPOBATH
POJIOCIIOBHBIE YETIOBEKA

Hroro yacos no teme 8
Tema 7. Cesiek1iusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH
7.1 | Cenekuus KaKk HayKa 1 Cenekuus Kak HayKa U Ipoliecc. PackpeiBaTh copepkaHue TEPMUHOB

U TIporecc

3apoxaeHue CENeKIUHA U JOMECTUKALIMS.
VYuenne H. U. BaBunosa o neHnrpax
MHOT000pa3usi ¥ MPOUCXOKICHUS
KYJbTYPHBIX PACTEHUH.

[{eHTpBI TPOUCXOKIEHHUS JOMAITHUX
KUBOTHBIX.

Copr, nopoaa, mramMm.

Y TIOHSATHM: CEJICKIHS, COPT, MOPOJa,
IITAMM, TOMECTUKAIIHS, UIIH
OJIOMAaIlTHUBaHUE, IICHTPHI
MHOT000pa3usi ¥ MIPOUCXOKACHUS
KYJbTYPHBIX PACTCHUH U
YKUBOTHBIX, THOpHI3AITHA,
HCKYCCTBEHHBIU OTOOD.
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Jemoncmpayuu:

Ilopmpemuvi: H. 1. BaBuinos.
Tabnuyel u cxemvi: xapta « LleHTpBI
MHOT000pa3ust U MPOUCXOXKIACHUS
KYJIbTYPHBIXpaCTeHUN», «lloponasl
JNOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopyodosanue: MK TIIIOI0B U
KOPHEIJION0B TUKUX (popM U
KYJbTYPHBIX COPTOB PACTCHUM;
rep6apuii «CenbCKOX03SICTBEHHBIE
pacTeHus»

Ha3biBaTh ¥ cpaBHUBATh OCHOBHbIC
ATaIbl Pa3BUTHUS CEIICKIUU.

N3narats yuenne H. Y. BaBunosa

O IIEHTpaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHU; pa3inyaTh [EHTPHI HA KapTe
MUpa, CBSI3bIBATh UX MECTOTOJIOKEHUE

C 0YaramMu BO3HHKHOBEHHUS IPEBHEUIITUX
[UBUIN3AIIUN.

CpaBHUBATB copTa KyJbTYPHBIX
pacTeHU, MOPOIBI JOMAITHUX
YKUBOTHBIX U UX JIUKUX ITPEIKOB.
OuieHuBaTh POJIb CENEKIIUU

B 00€CIeuYeHUH PO I0BOTBLCTBEHHOM
0€e30I1aCHOCTH Y€JI0BEYECTBA

7.2

MeTtonasl n
JIOCTYKEHUS
CEJICKIIMY PACTCHU I
1 JKUBOTHBIX

CoBpeMeHHbIE METO/IbI CENEKITUU.
MaccoBblii 1 HHIUBHIYaTbHBIA OTOOPHI
B CEJIEKI[UU PACTEHUN U JKUBOTHBIX.
OueHka sKcTepbepa.
bin3KopoICTBEHHOE CKPEIIUBAHUE —
uHOpuauHT. Yucras nuHwMs.
CkpenBaHue YUCTHIX JIMHUH.
['etepo3uc, unu rubpuHas cuia.
HepoxnctBeHHoe ckpemuBaHue —
ayTOopuauar. OtaanéHHas
rudpuau3anus u e€ yCrexu.
HcKkyCCTBEHHBI MyTareHe3 U MoJIy4eHue
MOJUIUIOUAOB. JIOCTHXKEHUS CeNeKIun

PackpsiBaTh coiep:kaHNE TEPMUHOB U
MOHSATHIN: UCKYCCTBEHHBIN 0TOOD,
MacCOBBI O0TOOP, MHIWBHUIYaJTbHBIN
oTOOP, KCTEPBEP, OIU3KOPOICTBEHHOE
CKpELIMBAHUE, YUCTAs JTUHUS, TETEPO3HLC,
HEPOJICTBEHHOE CKpEIIMBaHUE,
VCKYCCTBEHHBI MyTareHes,
nonurionibl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO U
WHJMBHUIYaJIbHOTO), BU/IbI
rubpuan3anun (0JIU3KOPOICTBEHHON 1
OTJAJICHHOMN ), CTIOCOOBI MOTYICHUS
MOJIUTIOUOB.
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pacTeHUH, )KUBOTHBIX U
MUKPOOPTaHU3MOB.
Jemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. 1. Kapneuenko, M. @. IBaHOB.
Tabnuyst u cxemol: «OTHaNCHHAS
rubpuanzanus», «PadboTel akajgemMuka
M. ®@. UBaHoBay, «lloaurmmionaus.
Obopyodosanue: MyJSKU TIIOJI0B U
KOPHEIJIOI0B IUKUX (OpPM U
KYJbTYPHBIX COPTOB PACTCHUM.
Jlabopamophule u npakmuueckue
pabomut:

Okckypcust «OCHOBHBIE METOABI U
JNOCTH>KEHUS CENIEKI[UU PACTEHUN U
YKUBOTHBIX (HA CEJEKIIMOHHYIO CTaHIIHUIO,
JIEMEHHYI0 Gepmy,
COPTOUCIIBITATENbHBIN Y4aCTOK

WM TEIUIMYHOE XO3SICTBO)

IIpuBOAUTE IPUMEPBI JOCTHKEHUN
CEJICKLIMU PACTEHUM U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacilb
MPOU3BOJICTBA

buorexHonorus KaK oTpaciib
pou3BOACTBA. ['eHHas uHx)eHepus.
Oranbl co3nanus pekomouHanTHoi JTHK
Y TPAHCTEHHBIX OpraHu3moB. Knerouynas
uHxeHepus. KineTtouHslie KyabTypsl.
MUKpOKIIOHAJIBHOE Pa3MHOXKEHHE
pacrenuid. Knonuposanue
BBICOKONPOAYKTHUBHBIX

PackpbiBaTh coiepkaHle TEPMUHOB U
MOHSATUN: OMOTEXHOJIOT U, KIETOYHAs
WHXEHEpUs, T€HHASIMHKEHEPUS,
KJIOHUPOBAHUE, TPAHCTEHHBIE
opranusmsl, ' MO (reneruuecku
MOIU(PUITUPOBAHHBIE OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOJICTBA, OCHOBHbIE
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CEIIbCKOXO3AMCTBEHHBIX OPTaHU3MOB.

DKOJIOTUYECKHE U ATUUECKUE TTPOOIIEMBI.

I'MO — reHeTu4ecKu
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
Jemoncmpayuu:

Tabnuywt u cxemol: «OOBEKTHI
ouoTexHoJiorun», «Knerounnie
KYJbTYPbI U KIOHUPOBAHUE,
«KoHcTpyHnpoBaHUEH MEPEHOC T'€HOB,
XpOMOCOM

JOCTHXKCHUA OMOTEXHOJIOTHH B 00J1aCTH

IMPOMBIIIIJICHHOCTH, CCJILCKOI'O XO03S1CTBA

Y MEIULIUHBIL.

[lepeuncnare U XapakTepu3OBaTh
OCHOBHBIEMETO/BI M JOCTHKEHUS
OMOWHKEHEPUH.

OOCy)1aTh SKOJOTHYECKUE U
ITHYECKUE ACTIEKTH HEKOTOPBIX
UCClIeIOBaHUl B 00J1acTh
OnoTeXHOIOTUN (KIIOHHUPOBAHMUS,
MCKYCCTBEHHOTO OILJIOJIOTBOPCHHS,
HaIpaBICHHOTO U3MEHEHHUS TeHOMA U
CO3JIaHUsI TPAHCTEHHBIX OPTaHNU3MOB)

Hroro yacoB no teme 3
PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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11 KJIACC

No Haumenosanue
n/1_1 pa3enoB U TEM
y4eOHOro npeamMeTa

KomnnuectBo
YacoB

IIporpammHoOE conepxanue

OcCHOBHBIC BUBI ICATCITLHOCTH
o0y4Jaronuxcs

Tema 1. DBOJIOUNMOHHAA OHOJIOTrUA

1.1 | DBoarOIMA U METOBI

e€ nU3ydeHus

1

[Ipennochiiku BOSHUKHOBEHUS
ABOJIIOIIMOHHON T€OpUU. DBOJIOLIMOHHAS
Teopus U €€ MeCTO B OUOJIOTHUH.
BrnusiHue 3BOJIIOLIMOHHON TEOPUH

Ha pa3BUTHE OMOJIOTHH U APYTHUXHAYK.
CBuzeTennLCTBa BOJIIOIMH.
ITaneonTonoruyeckue:
M1OCJICJIOBATEIBLHOCTD IOSBJIICHUS BU0B
B ITAJICOHTOJIOTMYECKOM JIETOIUCH,
nepexoHbie OPMBI.
buoreorpaduieckue: cXoacTBo u
pazimmuue dayH udiop MaTEPUKOB U
OCTPOBOB. OMOPHOJIOTHYECKHE: CXOJICTBA
U pa3audusi SMOPHOHOB pa3HbIX BHJIOB
IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHUE:
TOMOJIOTMYHbBIC, aHAJIOTUYHBIC,
pPYAXMEHTAPHBIEC OPTaHbl, ATABU3MBI.
MonekynsspHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX

PackpsiBaTh cojiepaHrue TEPMUHOB U
MIOHSITUI: DBOJIIOIUS, TIEPEXO/THBIE
dbopMbl, pUIOreHeTUUECKUE PSIbI,
BUJIBI-OHJEMUKH, BUIBI-PEIIUKTHI,
3aKOH 3apOJBIIICBOTO CXOJICTBA,
OMOTeHETUYECKUM 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTHYHbBIC
OpraHbl, pyIUMEHTapHBIC OPTaHbI,
aTaBU3MBI.

[lepeducisaTh OCHOBHBIE 3TAITBl PAa3BUTHS
ABOJIFOIIMOHHOUW TEOPHUH.
XapakTepu30BaTh CBUIETEICTBA
ABOJTIOLIMH:: TIAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHUOJIOTMIECKHE, CPABHUTEIIHHO-
aHAaTOMHYECKHUE, MOJIEKYJISIPHO-
OMOXUMHYECKHE.

[IpuBOAUTE TIPUMEPHI MEPEXOTHBIX
dbopM opraHu3mMoB, (HUIOTCHETHYECKUX
PAIOB.

[IpuBoauTE GOPMYITUPOBKH 3aKOHOB
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MEeTa0OJIMYECKUX MYTEH y BCEX MKUBBIX
OpTaHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. apsun, B. O. Kopanesckuii,

K. M. bap, O. I'ekkens, @. Mromep.
Tabnuyvt u cxemol: «Pa3Butue
OpraHUYeCcKoro Mupa Ha 3emie,
penbedHbIe TaOTUIIBI «3apOIBIIIH
MO3BOHOYHBIX JKUBOTHBIX),
«APXEONTEPHUKCH.

Obopyoosanue: dbuoreorpaduieckas
KapTa MHpa; KoJuteKuusa «PopMbl
COXPAaHHOCTH MCKONAEMBbIX JKUBOTHBIX U
pacTeHHUI»; BIaKHBIE MPENapaThl
«Pa3Butue Hacekomoro», «Pa3purue
JSATYIIKI

OMOreHEeTHYECKOTO 1 3apOoAbIIICBOTO
cxXoacTBa

1.2

Uctopus pazButus
MPEICTaBIICHU I
00 PBOJIOIINH

OpomonuonHas teopus Y. /lapBuHa.
[Ipenmnoceuiki BOSHUKHOBEHHMSI
napBUHU3MA. [[BHXKYIIIE CHITBI
IBOJIIOIMH BUIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKECHHE

IPU OTPAHUYECHHOCTH PECYpPCOB,
HeomnpeaenéHHas U3MEHYHBOCTbD,
O6oprba 3a CymiecTBOBaHNE,
€CTECTBEHHBIN OTOOD).

CunTeTHYECKas TCOPHA SBOJIIOINH

PackpeiBaTh copepkaHU€ TEPMUHOB U
MOHSATHN: CHCTEMAaTHKa, €CTCCTBCHHbIN
U UCKYCCTBEHHBIN 0TOOP.
XapaKTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJI€H, KOHLICIIIIUNA U
TEOPHHU; CPABHUBATH B3TJISIALI HA BU U
sposroninio K. JIunnes, JK.b. Jlamapka,
Y. /lapBuHna.

OuenuBaTth BkiIajd JIMHHES B pa3BUTHE
CHUCTEMATHUKHU U OOBSCHATH MPUHITUTIBI
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(CT3) u eé oCHOBHBIC MOJOKCHUS.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabnuyet u cxemoi: «Ilomymnsimmy,
«Kapra-cxema MapuipyTa myTemecTBus
Y. JapBunay, «®opmbl 00pbObI

3a CyILIECTBOBaHUEY, «ECTECTBEHHBIN
ot6op», «MHOTrOOOpa3ue COpToB
pacteHui», «MHoroooOpaszue nopoa
YKUBOTHBIX)»

OMHAPHON HOMEHKJIATYPBHL.
XapaKTepru30oBaThb COAEPHKAHUE U
3HAYECHHUE IBOIIOLMOHHON KOHIIEIIIINU
K. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYUYHBIE U
COLIMAJIBHO-D)KOHOMUYECKHUE
MPEANOCHUIKY BOSHUKHOBEHUS
HBOIOLMOHHON Teopun Y. [/lapBuHa.
PackpsIBaTh coAepKaHUE IBOJTIOIIMOHHOM
teopun Y. JlapBuna; cpaBHUBaTh
HEOIIPEACIEHHYIO U ONIPEIECIEHHYIO
M3MEHUYHUBOCTb, €CTECTBEHHBIN U
HUCKYCCTBEHHBIN O0TOOP, (hOpPMBI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh NOJIOKEHUSI CHHTETHYECKOMN
teopuu 3BotoIUK (CTD) U 0OBACHATH
€€ 3Ha4YeHue U1 OMOJIOTHH

1.3

Bun: xputepun u
CTPYKTYypa.
[Tonmynsanus kak Kak
3JIEMEHTapHAs
€IMHUIIA BUJIa

MukposBosronus. [omymnsamusa kak
CIMHHUIIABHUJIA W DBOJIOIUH.
Hemoncmpayuu:

Tabauywvl u cxemol.: «llomymsiumy,
«MyTanMoHHas U3MEHYUBOCTH.
Obopyodosanue.: MUKPOCKOIL,
MUKporpenapart «J{po3zodwra» (HopMma,
MyTaIuu (POPMBI KPBUTBEB U OKPACKH
Tena), Mojeb-anmnkanus «llepekpéct
XPOMOCOM).

PackpsiBaTh cojiepkaHue TEPMUHOB U
MOHSATHN : MEKPO3BOJIFOINS, BU]I,
KpUTEPHUH BUJA, apeall, TOMYJIsIINS,
reHodoH/, MyTaIlui, KOMOMHAITUN
I€HOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CHUCTEMAaTHUYCCKYIO SIMHHITY U
IIEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Beinensate kputepun Buaa
(Mopdosoruyueckuii, Pru3noIOrHIECKHi,

55




Jlabopamopnusie u npakmuyueckue
paoomoi:

Jlaboparopnas padota Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTHYECKOMY
KPUTEPHIO»

OMOXUMUYCCKHM, TCHETHUCCKHH,
HKOJIOTMYECKUH, Treorpaduueckuii) u
NPUMEHSTh KPUTEPUH JIJIs1 OITUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOMYJISALNIO KaK
CTPYKTYPHYIO €IMHUILY BUJA U
HBOJIIOLIUH.

OnuceIBaTh MOMYJIALMIO IO OCHOBHBIM

MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIBwKyIue CUITBI JBmxytue cuisl (akTopsl)3Botoniun | PackpeiBaTh coiep:KaHie TEPMUHOB U
(37IeMeHTapHbIC BUJIOB B NpUpojie. MyTaiimoHHbIN MOHSATUN : KOMOMHATHBHAS
(akTOpbI) IBOTIOIIUU npoliecc ¥ KOMOWHATUBHAS M3MEHUYUBOCTb, MyTallM1, MYTAIIMOHHbBIN
U3MEHYMBOCTD. [lonynsiMoOHHbIE BOJIHBI | IPOLIECC, MOIMYJISIIUOHHBIE BOJHBI,
u apeid renos. M3onsmus u murpanus. | apeiid reHoB, U30JIALMS, MUTPAIUU.
Jlemoncmpavuu: XapaKkTepHu30BaTh JIEMEHTapHbIE
Tabnuysl u cxemovl: «IBUXKYIINE CUITBI (bakTOpHI HBOJIIOIMU: MYTAIIHOHHBIN
SBOJIOLIUI nporecc, KOMOMHATUBHAS
U3MEHYUBOCTb, MOMYJISILIUOHHBIE BOJIHBI,
Jpeii( TeHOB, U30JAIUS, MATPALIHSL.
YcranaBiuBaTh NIPUYMHHO-
CJIIEZICTBEHHBIE CBSI3U MEKIY
MEXaHU3MOM U PE3YJIbTATOM JCHCTBUS
JOBIKYIIUX CUII (3JI€EMEHTAPHBIX
(haKTOPOB) IBOIIOIHH
1.5 | EcrecTBeHHBII 0TOOD EcTtecTBeHHbIN 0TOOp — HanpaBsitomnii | PackpeiBaTh cojepkaHre TEPMUHOB U

1 ero GopMbI

(dhakTop IBOIIONHUN.
@DopMBbI €CTECTBEHHOI'O 0TOOpA.

MOHATHI: €CTECTBEHHBIN 0TOOpP, O0pHOa
3a CyIIECTBOBAHHE.
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JHemoncmpayuu:
Tabnuyvt u cxemol: «EcTecTBeHHBIN
oTO0p», «boprbda 3a CyllecTBOBaHUE)

OmnwuceiBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOT0 0TOOpAa.
XapakTepu3oBaTh (HOPMBI ECTECTBEHHOTO
oTOOpa (IBMXKYIINH, CTAOMIN3UPYIOLIUH,
JTU3PYNTUBHBIN) U CPAaBHUBATH X MEXKIY
COOOM.

Xapaktepu3oBaTb 60pbOy

3a CyIIIECTBOBAHHE U CPAaBHUBATH €&
BUBI (MEKBUIOBAsI, BHYTPUBHIOBAS,
O6opnba ¢ HeOIArONPUATHBIMU
dbakTopamMu BHEIIHEH cpefibl)

1.6

PesynbraTh
ABOJIIOLINU:
PUCTIOCOOTICHHOCTh
OpraHu3MOB U
BUI000pa30BaHue

[Tprcnocob6aeHHOCTh OPraHu3MOB

KaK pe3yJbTat 3Bostonuu. [Ipumepnt
IPUCTIOCOOJIEHUN Y OPTaHU3MOB.
ApomMopd 036l ¥ UANO0ATANITAIIUH.
Bunu BunooOpazoBanue.

Kputepun Buma. OcHoBHBIE (HOPMBI
BU1I000pa3oBaHus: reorpaduueckoe,
IKOJIOTMUYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIpucnoco6IeHHOCTh OPTraHU3MOBY,
«["eorpaduyeckoe BU1000pa3oBaHuey,
«IKOJIOTUYECKOE BUA000PA30OBAHUEY.
Obopyodosanue:

kosutekius «[Ipumepsl 3amuTHBIX
MPUCTIOCOOJICHNUI Y )KHBOTHBIXY,
KOJUTCKIIVSI HACEKOMBIX C Pa3INIHBIMHU

PackpsIBaTh cojiepskaHie TEPMUHOB U
MOHSITHI : TPUCIIOCOOICHHOCTD,
TIOKPOBUTEIILCTBEHHAS U
npegocTeperaronias OKpacka,
MacCKHpPOBKa, BUI000pa30BaHue.
OnwuchIBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUI Y OpTraHU3MOB.
BBISIBIISITE 110 H300payKEHUSIM, Ha JKUBBIX
1 (DUKCHPOBAHHBIX TIpeTapaTax MpuMephI
MPHUCTIOCOOJIEHHOCTH PACTEHUN |
KUBOTHBIX K YCJIOBHSMCPEIBI
OOUTaHHMS, TOKA3BIBATH OTHOCUTEIIEHYIO
11e7eC000pa3HOCTh MPUCTIOCOOICHUM.
XapakTepru3oBaTh CIIOCOOBI U
MEXaHU3MbI BUJI000pa30BaHNUS;
OIMCHIBATh U CPABHUBATH OCHOBHBIC
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TUIIAMU OKpacKu; Ha0Oop IJI0/10BU
CEMSTH.

Jlabopamopnuie u npakmuueckue
paoomowi:

PesynbraTel 3BOMIOLINN:
IPUCTIOCOOTICHHOCTh OPTaHU3MOB U
BU1I000pazoBanue JlabopatopHas paboTa
Ne 2. «Onucanue

NPUCIIOCOOJIGHHOCTH OpraHu3Ma U ee
OTHOCHTEIILHOTO XapaKTepay

(bOpPMBI IKOJIOTHYECKOTO U
reorpauyeckoro BU1000pa3oBaHuUs

1.7

HaHpaBHCHI/IH U IIyTHU
MaKpO3BOJOINHA

Makpo3BOITHOLIUSL.

®DopMBbI BOJTIONHH: (DUIIETHICCKAS,
JUBEPTeHTHAs, KOHBEPreHTHas,
napasienbHas. HeooparumocTtsb
sBomoIuu. [IpoucxoxaeHue

OT HECIEeUATU3UPOBAHHBIX
IIPEJIKOB.

[Iporpeccupytoras crienuanTu3ams.
AJlanTUBHAs pajuaIiusi.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ioB.
Tabnuyst u cxemol: «KApoMop}o3b»,
«Mnnoamanranumy, «OO01ast
JIeTeHepaIus».

Obopyoosanue: monienb «OCHOBHBIC
HAIPABJICHUS DBOIIONUNY; 00bEMHAS
Moenb «CTpoeHue TOJIOBHOTO MO3Ta
MT03BOHOYHBIX)

PackpeIBaTh coiepkaHue TEPMHUHOB U
TIOHSTHIA: MAaKPOIBOJTIOIIHSI, (DHITIOTEHES,
OMOJIOTHYECKUI TTPOrpecc U perpecce,
apoMop( 03, HANO0AIANTAIIHS, 001IIast
JeTeHepalys, aJanTUBHAS PaJIHaIIHs.
XapakTepu3oBaTh (DOPMBI SBOTIOIUH.
BrisBisite apomMopdo3sl 1
UANO0AIaNTallii YPACTCHUN 1
YKABOTHBIX.

CpaBHUBaTh OMOJIOTMYECKHI IMPOrpecc
1 OMOJIOTHYECKUN perpecc, apoMopdo3,
U0 JANTAIIII0 B OOITYIO
JIeTCHEPAIIHIO.

BBISABIATE B3aMMOCBS3H MEXY Ty TAMU
Y HaIlpaBJICHUSIMHU JBOTIOIAHT

y PaCTCHUM W >KMBOTHBIX

HUToro yacos nmo reme
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Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KM3HU HA 3emuie

2.1 | Ucropust Ku3HU

Ha 3eMJie U METOJIbI
€€ N3y4eHUs.
I'unoresn!
MIPOUCXOKICHUS
’KM3HH Ha 3eMJie

2

JloHay4HBbIE NIPEICTABICHUS

0 3apoXxaeHUM xu3HU. HayuHsle
TUIMOTE3bl BOBHUKHOBEHUS KU3HU

Ha 3emiie: a0MOreHe3 UMaHCIePMHUS.
XUMUYECKas 3BOJTIOIHUS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX
BEILIECTB U3HEOPTraHUYECKHUX.
DKCMEPUMEHTAIBHOE MOATBEPKICHHUE
XUMHUYECKOM DBOJIIOIINH.

HauanpHbie aTanbl OMOJIOTrHYeCcKOM
sposronuu. ['unoresa PHK- mupa.
dopMupoBaHNEe MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHUE MPOTOKIETKH.
[lepBbie KIETKU U UX IBOJIFOLIMS.
DopMUPOBAHUE OCHOBHBIX I'PYIII
JKUBBIX OPraHU3MOB.
Hemoncmpayuu:

Ilopmpemuoi.

®. Penu, JI. [lactep, C. Muep,

A. W. Onapum, I'. FOpu.

Tabauywvl u cxemwvl: «Bo3HUKHOBEHUE
CoHEYHOM CUCTEMBIY,

«Pa3BuTHE OpPraHNYECKOro MUpay,
«PacturennpHas kiaeTka», « KuBoTHasI
KieTkay, «IIpokapuornyeckas
KJIETKa

PackpsiBaTh cojiepxaHrue TEPMUHOB U
MOHSITUI: KpeallMOHU3M, abroreHes,
BUTAJIU3M, TTAHCTIEPMHUSI, OMOTI093,
KOallepBaThl, IPOOUOHTHI, CHMOUOTCHE3.
XapakTepu30BaTh METOIbl U3YUCHUS
HUCTOPUYECKOTO MPOIIIOT0 3eMJIH.
[lepeyucnsiTb OCHOBHBIE ATaITbI
XUMUYECKOU HOMOJIOTUYECKOM
HBOJTIOIIUH.

W3narath conepkaHue TUIOTE3 U TeOpHUit
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(kpealroHu3Ma, CaMOIPOU3BOIBLHOTO
3apOKJI€HUs (CIIOHTAaHHOTO),
nancrnepmun, runore3sl PHK-Mupa).
OnuceiBaTh 3kcniepuMenTh C. Muiepa
u I'. FOpu 1o noixy4eHu o opraHu4ecKux
BEIIECTB U3 HEOPTaHUUECKUX MYyTEM
a0MOTEHHOT'0 CUHTE3a
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2.2

OCHOBHBIC ATAIIbI
SBOJIIOIIAH
OpraHUYeCcKOro MUpa
Ha 3emiie, pa3BUTHE
KU3HM TI0 3paM U
nepuoiam

PazButune xxu3Hu Ha 3emiie Mo 3pam U
nepuogam. Karapxeii. Apxeiickas

U nporepo3soiickas dpsl. [Taneos3orickas
apa u e€ mepuobl: KEMOPUNCKHUIA,
OPIOBUKCKUH, CUIIYPUHUCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuosl:
TPUACOBBIM, IOPCKUN, METOBOM.
Kaitno3oiickas 3pa v €€ mepuosbl:
11aJ€0Tr€HOBbIN, HEOTCHOBBIN,
AHTPONOTCHOBBIN.

XapakTepucTuKa KiuMara u
re0JIOrHYEeCKUX npoueccoB. OCHOBHbIE
3TaIlbl 3BOJIFOLIUH PACTUTEIBHOTO U
KUBOTHOTO MHpa. ApoMOpG O3kl

y pacTeHHU U )KUBOTHBIX. [losiBiEHuME,
pacuBeT U BBIMUPAHUE TPYII KUBBIX
OpraHu3MOB.

Hemoncmpayuu:

Tabauywvt u cxemwvl: «Pa3Butne
OPraHUYEeCKOro MUpPay,
reoXpoHOJoruYecKas TadauIa;
KoJuieKus «D@OopMBI COXPaHHOCTH
VCKOTIA€MbIX JKMBOTHBIX U PACTCHUIN».
Jlabopamopnule u npakmuyeckue
pabomuwi:

PackpeiBaTh cojiep:kaHuE TEPMUHOB U
TIOHSTUN: DOH, 3pa, IEPUO/I,
apoMoph03bl, UUOATANITAIIUH.

3HaTh MTOCIEA0BATENBHOCTD YOHOB:
KaTapxewu, apxeu, poTEPO30H,
dbaHepo3oit; op: apxeickas,
IIPOTEPO30MCKAsl, IAaJICO30UCKas,
ME3030MCKasi, KAHO30MCKasl; IEPUOJOB:
KeMOpUNCKUIA, OpJIOBUKCKHUH,
CUJIYPUMCKHUUA, TIEBOHCKUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHU,
TPUACOBBIN, FOPCKHUH, MEJIOBOH,
11aJ€OTCHOBbIM U HEOT'€HOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPTAaHUYECKOTO MUpPa

I10 3paM U NIEpUOJaM Ire0JIOrHIeCKON
VCTOPUU; dTAllbl PA3BUTHS
PaCTUTENBHOIO Y )KUBOTHOT'O MUPA.
Brigenuts rimaBabie apoMopho3bl
pacTeHUl U )KUBOTHBIX.

CpaBHHMBATh MEXK1y COOOM
IIPEACTABUTEIICN CUCTEMATUUECKUX
IPYII OPTaHU3MOB, BBISBIISIT YEPTHI
YCIIOKHEHUS ¥ TIPUCTIOCOOIEHHOCTH
K YCIIOBUSIM JKM3HH
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[Ipaktuueckas padota Ne 1. «I3yuenue
MICKOITAEMBIX OCTAaTKOB PaCTEHUHN U
KUBOTHBIX B KOJUIEKLIASIX).

DKCKypcHsl «DBOIIOLUS OPTAHUYECKOTO
Mupa Ha 3emie» (B eCTeCTBEHHO-
HAyYHbIN WIMKpaeBeAUYEeCKUN My3ei)

2.3 | CoBpemeHHas Cucrema opraHuu€CKOro MUpa Kak PackpsiBaTh conepxaHue TEPMUHOB U
cucreMa OoTpakeHue 3BoJItoINU. OCHOBHbBIE MOHSITUN : CACTEMATHUKA, UCKYCCTBEHHAs U
OpPraHM4eCcKoro Mupa CHUCTEMAaTHYECKHUE TPYIIIBI OPTaHU3MOB. | €CTECTBEHHAS KiIacCUpUKaIUs, OMHApHAS

emoncmpayuu: HOMEHKJIATypa, IPUHLIUII
Tabauywvt u cxemor: «CoBpeMeHHas ACPAPpXUIHOCTH.
CHUCTEMa OPraHUYECKOTO MHpPa XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHMYECKOr0 MHpa
2.4 | DBoronus yenoBeka DBOJIIOIMS YeIOBEKA. AHTPOIOJIOTHS PackpeiBaTh comepxaHue TEPMUHOB U

(anTpOIIOTECHE3)

Kak Hayka. PazBuTue npeacraBieHui
0 MPOUCXOKJICHUH YeJIOBeKa. MeTobl
u3yuyeHus aHtpornoresesa. CxoacTsa u
pa3inyuus YEeJIOBEKA U JKUBOTHBIX.

CucremMaTH4ecKoe MOJ0KEHHUE YSTIOBEKa.

Hemoncmpayuu:

Ilopmpemuwi: Y. JlapBuH.
Tabauywvt u cxemwvl: «CpaBHEHHE
AQHATOMHUYECKUX YEPT CTPOCHUS
YeJI0BEeKa U YeJI0BEKOOOPa3HbIX
00€3bsH.

Obopyodosanue: CIETKA WIH
N300paKeHUS KAMEHHBIX OPYIUM

MOHSATUI: aHTPOTIOJIOTHsI, AHTPOTIOTEHE3,
yenoBek pa3zyMHblii(Homo sapiens),
NPSIMOXOKJICHHUE, BTOpAasi CUTHAJIbHAS
cucTema.

[lepeuuncnsaTeh 3aJa4u aHTPOIIOJIOTUH,
ATANbICTAHOBJIEHUS U PA3BUTHUS
MPEACTaBICHUN O IPOUCXOKICHUN
YeJI0BeKa.

W3naraTb OCHOBHBIE MOJOXKEHUS
teopun Y. /[apBuHaA, KDUTHYECKH
OIICHUBATh HEHAYYHYIOWH(OPMAITUIO
O MPOUCXOKJICHUH YEIIOBEKa.

3HaTh CUCTEMATHUECKOE TOJIOKEHUE
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NIEPBOOBITHOTO YEIOBEKA: KAMHH-
qorepsl, pyousa, ckpebdia

Buga Homo sapiens, mepeuucisiTh ero
MOPG0JIOro-aHATOMUYECKHUE TTPU3HAKU
pa3HOro ypoBHs (THUII, KJIacC, OTPSL

u Jp.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IUYHIfueIOBEKa U KUBOTHBIX.
OOBSICHATE M OLICHUBATh 3HAUCHUE
HAYYHBIX 3HAHUU O TIPOUCXOKICHUN
YeJIoBeKa JIJIsl TOHMMAaHUS MeCTa M POJIH
4eJIOBeKa B MPUPOJIC

2.5

JIBMoKyIIME CUIIBI

(paxropsr)
aHTPOIOTeHe3a

JBrxyiue cuibl (hakTopsbl)
anTpornorenesa. Hacrnencreennas
U3MEHUYUBOCTh M €CTECTBEHHBIN 0TOOD.
OOG1iecTBeHHBIN 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUM Tpya,
MBIIIIJIEHUE, PEUb.

Hemoncmpayuu:

Tabnuyet u cxemol: «CpaBHEHHE
AHATOMHYECKHUX YEePT CTPOCHHUS YETIOBEKA
1 9CeJIOBEKOOOpA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MAJIEOHTOJIOTHIECKUX
HAXOJOK IIPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

OO0opyioBaHUE: MYISIKH
«IIpoucxoxneHne uemoBeka
(MaJIEOHTOJIOTUYECKUE HAXOIKH )»

PackpbIBaTh coepkaHue TS PMHUHOB U
MOHATHI: (paKTOPBI aHTPOIOTEHE3a,
IpyNIIOBOE COTPYAHUYECTBO, PEUb,
OpyIUiiHas 1eITeTbHOCTD,
oJIMMOP(U3M.

XapakTepu30BaTh ABIKYIIUE CUITBI
(akTopsl) aHTpOIIOTEHE3A:!
OMOJIOTUYECKUE U COLIMAIIbHEIE,
CpPaBHUBATh UX MEXTY OO0
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2.6

OCHOBHBIE CTAINU

OCHOBHEIC cTaauu U BETBHU 3BOJJIIOIINN

PackpsiBaTh copepkaHue TEPMUHOB U

ABOJIKOLIUU YETOBEKA YeJIOBEKA: aBCTPAIONUTEKH, YeIoBEK MOHATHUI: aBCTPAJIONIUTEK, YETOBEK
yMelbli, YenoBeK MpsiMOXOISIIIUNI, YMEIIbIN, YETOBEK MPAMOXOISAIINAMN,
YemoBek HEaHAEpTAIBCKUN, HeloBEK HEaHJepTAIEL, KPOMAaHbOHEL],
pa3yMHBI COBPEMEHHOT'O THIIA. HEOJINTUYECKAS PEBOJIFOLINS,
Haxonku nckonaemMbix OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.

BpeMsI CYIIECTBOBaHUs, 001aCTh XapakTepu3oBaTh U CPABHUBATH MEXKITY
pacrpocTpaHeHus, 00bEM TOJIOBHOTO co00¥ OCHOBHBIE CTa U YBOJTIOLIUU
Mo3ra, 00pa3 KU3HU, OPY/IUSL. YEJIOBEKA: XPOHOJIOTHYECKHUM BO3PACT,
Hemoncmpayuu: apeaJl pacrpoCTpaHeHus, 00bEM
Tabauywvl u cxemol: «OCHOBHBIE MecCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU U
MaJICOHTOJIOTMYECKUX HAXOJIOK TPEAKOB | Opyaus TpyJa
COBPEMEHHOI'0 YEJIIOBEKa»,
«/lpeBHelimmue moan», «/pesaue
moan», «llepBble COBPEMEHHBIE JIFOIN.
OO6opylioBaHUE: MYJISIKH
«IIpoucxoxaeHue yenoBeka» (OrOCTHI
ABCTPAJIONMUTEKA, TUTEKAHTPOIIA,
HEaHJEPTaAIblIa, KPOMAaHbOHLIA); CIEKU
WK U300pakKeHUs] KAMEHHBIX OpYyIUd
NEPBOOBITHOTO YEJIOBEKA: KaMHH-
qormrmepsl, pyouna, ckpedia

2.7 | UenoBeueckue pachl UYenoseueckue packl. OCHOBHbIE PackpeiBaTh copepkaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTanuy 4eJa0BeKa

OOJIbIINE pachl: €BPONEOUIHAS
(eBpa3uiickas), HErpo-aBCTPAJIOUIHAS
(3KBaTOpHUaIbHas ), MOHTOJIOW THAS
(a3uaTcKO-aMepUKaHCKas ).

Y TIOHSITUM: pachl, pacoreHes, Colua-
JTApBUHU3M, PACU3M, METUCALIUS.
XapakTepu30BaTh U CPABHUBATD
npeACTaBUTENICHUETIOBEYECKHUX pac,
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UepThl IpUCIIOCOOICHHOCTH
MPECTABUTENICH YET0BEUECKUXPAC

K YCJIOBUSIM CYILIECTBOBaHUS. ENMMHCTBO
yenoBedeckux pac. Kpuruka
COLMAJIBHOTO JTAPBUHU3MA U Pacu3Ma.
Jemoncmpayuu:

Tabnuyvl u cxemol: «HYenoBeueckue
pacb»

pPacKpbIBaTh MPUYUHBI U MEXAHU3MBbI
pacorenesa, nePeYrcIIsiTh U IPUBOAUTD
IPUMEPHI IPUCIIOCOOICHHOCTH YEJI0OBEKa
K YCJIOBUSIM CPEJbl, IPUMEPBI
MPUCTIOCOOUTEIILHOTO3HAUYECHUST PACOBBIX
MIPU3HAKOB.

Jloka3beiBaTh eqUHCTBO BUa Homo
sapiens, Hay4HyI0 HECOCTOSATEIIbHOCTh
PACOBBIX TEOPHUI, UAEH COLIMATIBHOTO
JIApBMHU3MA U pacusma

HUTOro 4acos 1mo reme

9

Tema 3. Opranu3mMbl 1 OKpYy Ka0IAas cpeaa

3.1 | Dxonorust Kak Hayka 1 DKOJIOrUs KaK HayKa. 3a/launu pas3zenbl | PackpbiBaTh coliepaHue TEPMUHOB U
9KOJIOTHH. MOHSATUI: DKOJIOT S, TTOJIEBBIE
MeTobl 5KOJIOTUYECKUX UCCIIEIOBAaHUM. | HAOIIOIEHUsI, SKCTIEPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33PEHNE MOHUTOPHUHT OKPYKAIOIIEH CPeabl,
COBPEMEHHOI'0 YEJIOBEKA. MOJEIUPOBAHUE, SKOJIOTUYECKOE
Jlemoncmpavyuu: MUPOBO33PEHHUE.
Ilopmpemui: A. I'ymMO0nbaT, [TepedunciisTh 3a1a4M SKOJIOTHH, €€
K. ®@. Pynse, O. 'ekkens. pa3zeiibl UCBA3U C IPYTMMHU HayKaMu.
Tabnuyet u cxemor: xapta «llpuponnusie | XapakTepu3oBaTh METOIbI
30HBI 3EMJIN» DKOJIOTUYECKUX UCCIIENOBAHUM

3.2 | Cpenpl oOUTaHUS U 1 Cpenbl 00uTaHus OPraHU3MOB: BOJHAS, PackpeiBaTh coaepkaHue TEPMUHOB

HKOJIOTHYECKHE
bakTopbI

HA3eMHO-BO3/TYIIIHAS, TOYBEHHAS,
BHYTPHU-OPTaHU3MEHHAS.
Dkosnoruyeckue GaKkTophI.
Krnaccudukarms s5K0I0rnaecKux

U TIOHSITUIA: cpesia OOUTaHus,
IKOJIOTHYECKHUE (HaKTOPBI,
OMOJIOTMYECKUN ONTUMYM,
OTrpaHUYUBAIOIIUHN (IUMUTUPYIOLIUHN )
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(bakTOpoB: aOMOTUYECKHE, OMOTUYECKUE
Y aHTPOTIOTEHHBIE.

JleficTBUE SKOIOTHYECKUX (DAKTOPOB

Ha OpPraHU3MBbl.

Jemoncmpayuu:

Tabauywvt u cxemvt: «CpenploOuTanus
OpPraHU3MOBY

dakTop.

XapakTepu3oBaTh YCIOBUS CPEA
OoOUTaHUsl OPTaHU3MOB;
KJ1acCU(UIIMPOBAThH U XapaKTEpU30BaTh
HKOJIOrMYecKue (PaKTOphl: aOMOTUYECKHE,
OMOTHUYECKUE U aHTPOIIOT€HHBbIE.
OnuceIBaTh AEHCTBUE SKOJTOTUYECKUX
(akTOpOBHA OPraHU3MBI.
XapakTepu3oBaTb 0COOEHHOCTH
CTPOECHUS U KU3HEJAEATEILHOCTH
pacTeHUI 1 JKUBOTHBIXPA3HBIX CPE]T
oOuTaHus

3.3

AOMOTUYECKHE
dakTopsI

AlGuoTtnyeckue pakTophl: CBET,
TEMIIEpaTypa, BIaKHOCTb.
doronepuoauzm.lIprcnocodenus
OpPraHU3MOB K JIEUCTBUIO a0MOTUYECKHUX
dakropoB. buonornueckuepuT™MBI.
Hemoncmpayuu:

Tabauywvl u cxemol: «DOTONIEPUOTUZM.
Jlabopamopnusie u npakmuueckue
pabomot:

Jlabopatopnas pabora Ne 3.
«Mopdonorudeckne 0COOEHHOCTH
pacTEeHU U3 Pa3HbIX MECT OOUTAHUSY.
Jlabopatopnas padota Ne 4. «Bnusiaue
CBETa HAa POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»

PackpbiBaTh conieprkaHre TEPMUHOB U
MOHATUHN: aduoTHueckue (HakTophl,
dboTonepuron3M, OUOJIOTUIECKUE
PUTMBIL

AHanu3upoBaTh JEHCTBUE CBETA,
TEMIIepaTyphl, BIAKHOCTH HA OPTaHU3MBbI
Y TIPUBOJIUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBOUTH OMOIOTUYECKHUE HAOIOACHUS
U 0pOPMIISTH PE3YNBbTATHl MPOBEAEHHBIX
HaOJIIOIEHUI
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3.4 | buotuueckue buotnueckue pakropsl. Bugs PackpeiBaTh cogepkaHue TEPMUHOB
(akTopbI OMOTHUYECKUX B3aUMOICUCTBHII: U OHATHI:0u0THYECKUE (DAKTOPHI,
KOHKYPEHIIHS, XUIIIHUYECTBO, CUMOMO3 U | XUIIIHUYECTBO, Tapa3UTU3M,
ero opmsl. [lapazutusm, koonepanus, | KOHKypeHLUs, MyTyaJlu3M, CHMONO3,
MYTYyaau3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaXJ1I€OHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAJIN3M,
AMEHCaNN3M, HEUTPATU3M. HEUTpaJIN3M.
3HaueHrue OMOTHUYECKHUX XapakTepu3oBaTh OMOTHYECKHE
B3aMMOJICHCTBUI JIJIs1 CYLIECTBOBAHUS (bakTopbl U BUJBIB3aUMOOTHOIIEHU I
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX. | MEKY OPraHU3MaMu; IPUBOIUTH
emoncmpavyuu: pUMeEpPbI B3aUMHOU
Tabnuyel u cxemwi: «lluiieBbie Henm» PUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXAY COOOW BHIIBI
OMOTUYECKUXB3aNMOJIEUCTBUI
OpPraHHU3MOB
3.5 | Dkonoruyeckue OKOJIOTUYECKHUE XapAKTEPUCTHKU PackpbIBaThk conepxaHue TEPMUHOB U
XapaKTEPUCTUKU nonyisauuu. OCHOBHBIEIOKA3ATEIH HOHSTHI: IONYJISILUS, YACIEHHOCTb,

BHJIA U TIOIYJISAIIUU

MOMYJISIIUK: YUCIEHHOCTD, INIOTHOCT,
POXKIAEMOCTh, CMEPTHOCTD, IIPUPOCT,
murpanus. JlnHamuka 4ucIeHHOCTH
MOMYJISIUK U €€ PEryJIsiIus.
Hemoncmpayuu:

Tabauywvl u cxemol.: «llomynsaum,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MOMYJSAIUU UHPY30PUH-TY(HETBKI.
Jlabopamopnule u npakmuueckue
paoomot:

IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCT,
MPUPOCT, MUTPALIUS, TUHAMUKA
YUCJIEHHOCTH TOMYJISALINH.
XapaKkTepu30BaTh OCHOBHBIE ITOKA3aTENN
U DKOJIOTUYECKYIO CTPYKTYPY
MOMYJIALMU; OUCHIBATh MEXAHU3MBbI
pEryJslU YUCICHHOCTH NOMYJISALINI
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[TpakTueckas padota Ne 2. «Ilogcuét
MJIOTHOCTH TOMYJISIINI Pa3HbIX BUAOB
pacTEHUIN»

HUToOro yacos 1mo reme

5

Tema 4. Coo011ecTBa 1 YKOJIOrHYECKHUE CUCTEMBI

4.1 | CoobmiectBa 1 Co00111€CTBO OpraHU3MOB — OUOIIEHO3. PackpriBaTh cojiepKaHUe TEPMUHOB U
OpTaHHW3MOB CTpyKTyphl OHMOIICHO3a: BUI0BAS, MOHSITUI: OUOIIEHO3, PKOCHUCTEMA,
IPOCTPAHCTBEHHAs, TpodHUecKas OMOTCOIICHO3, BU/IbI-TOMUHAHTHI,
(numeBast). Buibl- TOMUHAHTEI. HKOJIOTHYECKas HUIIIA.
Cesi3u B OuOIICHO3E. XapakTepu3oBaTh OMOIICHO3
Jlemoncmpauuu: (coob11ecTBO), €ro BUIOBYIO,
Tabauywl u cxemol: «llumesslie ey, IPOCTPAHCTBEHHYIO U TPOYUUECKYIO
«bHOLIEHO03: COCTaB U CTPYKTYpa». CTPYKTYDBI.
Ob6opyodosanue.: MOJEIb-AITUTAKALYS OOBSICHATE POITb KOMIIOHEHTOB
«Tunuunpie GMOLIEHO3bI»; TepOapHii Onouerosa B MOJIEPIKAHMH ETO
«PacTtutenbHbIe cOO0IIECTBAY; CTPYKTYPBI 1 CYIECTBOBAHIA
KOJUTEKIIHS «BHOLEHO3 Ha ONPENIENEHHOH TEPPUTOPHH.
OOBACHATH OMOJIOTMICCKUIA CMBICIT
SPYCHOCTH WIMCTOBOW MO3aUKH.
CpaBHUBaTh KOMIIOHEHTHI OMOIIEHO30B,
UX BUJIOBYIO, TIPOCTPAHCTBEHHYIO U
TPOPHUUECKYIOCTPYKTYPBI, CBSI3H MEXKIY
OpraHu3MamMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PacKpbIBaTh cojiepKaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIIECTBOBAHUS

[ToHATHE 00 PKOCUCTEME U
OHOreoIEeHO3E.
OYHKITMOHAIBHBIC KOMIIOHCHTBI

MMOHSATHI : DKOCUCTEMA, OMOTCOIICHO3,
IIPOJIYIICHTHI, KOHCYMEHTBI, PSTYIICHTHI,
TpOopUUICCKHE YPOBHH, ITUIIICBAS
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SKOCHUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,
PEAYLEHTHIL.

KpyroBopoT BemiecTB u mOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (nuieBbie) ypoBHU
sKocucTembl. [luieBbie IeNH U CETH.
OCHOBHBIE MTOKA3aTENH SKOCUCTEMBI:
oromMacca, MpoAyKIHs. DKOJOTUYECKUE
MUPaMU/JIbL: TTPOTYKIIUH, YUCIICHHOCTH,
oromacchel. CBOMCTBA HKOCUCTEM:
YCTOWYUBOCTh, CAMOPETYJIAIIHS,
pa3BHUTHE.

Cykueccus.

Jemoncmpayuu:

Ilopmpemui: A. JIx. Tencnu,

B. H. Cykaués.

Tabauywvt u cxemol.: «IIpupoaHbie
coobmiecTBay, «llenu mutanus»,
«IKOJOrnYecKasi mupamMmuaa

IIETb ¥ CETh, SKOJIOTUUYECKUE
UpaMUIbl, OnomMacca, poTyKITus,
CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA YKOCUCTEMBI
(e€ crmocoOHOCTh K JUIUTEIBHOMY
CaMOITOI/ICP>KaHUI0, OTHOCHTEILHO
3aMKHYTBIH KPYTOBOPOT BEIIECTB,
HEOOXOAMMOCTH TIOTOKA YHEPTHH).
CpaBHUBATh ACTOUIIIHBIC U ICTPUTHBIC
MUIICBBIC [IETTH, TPOQHUESCKUE YPOBHU
IKOCHCTEMBI.

PaznryaTh mUpaMuIb IPOAYKITUH,
TUPAMUJIBI YUCJICHHOCTH U ITHPAMU/TBI
OMOMAacCCHI.

CocTaBisTh IIENU U CETH MUTAHMUS.
[lepeuncnsaTh CBOWCTBA IKOCUCTEM:
YCTOWYUBOCTH, CAMOPET YIS,
pa3BuTHE (CyKIeccus).

OnuceiBaTh MEXaHU3M MOJIIEPIKAHUS
paBHOBECHS B 9KOCHCTEMAX.
XapakTepu30BaTh CYKIIECCHH, BBISBISATh
MPUYMHBI U 00ITHE 3aKOHOMEPHOCTH
CMEHBI SKOCHUCTEM

4.3

[Ipuponnsie
3KOCUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCHUCTEMA XBOMHOTO WIH
ITUPOKOJIMCTBEHHOT O Jieca.

PackpsiBaTh copepkaHue TEPMHUHOB U
MTOHSATHH: BOJHBIE YKOCHCTEMBI,
OMoreo1eHo3bl, (GUTOIIJIAHKTOH,

300IUIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemvl: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECAY,
«DKocucTEeMa XBOMHOIO JIecay,
«buroineno3 BogoémMay.

Obopyodosanue: TepOapun U KOJJIEKIIMU
pacTeHUM U )KUBOTHBIX,
MPUHALICKAINIUX K Pa3HBIM
3KOJIOTHYECKUM TpyIIiaM OJTHOTO BHJIA

[TpuBOIUTH MpUMEPHI TPUPOIHBIX
DKOCUCTEM CBOEU MECTHOCTH.
CpaBHUBATbh Ha3€MHBIE U BOJHBIE
HKOCUCTEMBIL; OPraHU3Mbl, 00pa3yrolue
pa3Hble TpOPUUYECKUE YPOBHU

4.4 | AuTpOTIOTeHHBIC AHTPOTIOTE€HHBIE YKOCUCTEMBI. PackpriBaTh cojiep:kaHne TEPMUHOB U
KOCHUCTEMBI ATPOIKOCHUCTEMBI. MOHSTUI: aHTPOIIOTEHHAs YKOCUCTEMA,
Ypb6o3kocuctemol. buonorudeckoe u arpo’kocucTeMa, ypoosKoCcucTema,
XO3SIICTBEHHOE 3HaYEHUE ouropazHoobpasue.
arpo3KOCUCTEM M YPOOIKOCUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasznoob6pa3zue kak GpakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTH SKOcucTeM. COXpaHEHHE | CYLIECTBOBAHM.
OHMOJIOTHYECKOTO pa3HOOOpa3us [IpuBOAUTH IPUMEPHI AHTPOTIOTEHHBIX
Ha 3emie. HKOCUCTEM CBOEH MECTHOCTH, OITUCHIBATH
ﬂeMOHcmpauuu; WX BUJOBOM COCTaB U CTPYKTYpY.
Tabauywvl u cxemol: «ATPOIICHO3Y. CpaBHHBATH COCTAaB M CTPYKTYPY
Obopyoosanue: xomnekuus «Bpenurenu | ITPUPOAHBIX SKOCUCTEM U
BAKHENIINX CEIIBCKOXO3SIMCTBEHHBIX arpo3KOCHCTEM, ATPOSIKOCHCTEM 1
KyJIBTYp» ypOo3KocucTeM
4.5 | buocdepa — VYuenne B. U. Bepranckoro o 6uocdepe. | PackpsiBaTh conepikanne TEPMUHOB U
riio0ampHas ['panuibl, cOCTaB U CTPYKTYypa MOHSTHI: Orocdepa, )KUBOE BEIIECTBO,
sKocucTeMa 3eMiIu onocdepsl. )KuBoe BEmecTBo 1 ero JTMHAMHYECKOE PAaBHOBECHE.

bynkuuu. OcobeHHocTr ornocdepnl Kak

OuenuBats Bkiag B. M. BepHajckoro
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rJ100aJIbHON HKOCUCTEMBI.
JlnHaMuYecKoe paBHOBECUE U OOpaTHAS
CBsI3b B Onocdepe.

Jemoncmpayuu:

Iopmpemuwi: B. . BepHanckuii.
Tabauywvt u cxemol: «OOIIAS CTPYKTYypa
ouochepn», «PacnpocTpaneHue Ku3HHU
B Ouocdepe», «O30HOBBIN IKpaH
ounochepb»

B CO3JIaHME yueHus o buocdepe.
XapakTepu3oBaTh cocTaB Orochepsl,
(yHKIMU )KUBOTO BellecTBa Onochepsl
U OTIPENEINATh (Ha KapTe) 00JacTH ero
HanOOJBIIETO PACIIPOCTPAHCHHUS.
[TpuBOANTH MPUMEPHI MIPOSBICHUS
(byHKUUMI )KMBOTO BelecTBa Ouocgepsl,
OMOTEOXUMUYECKON e TEIILHOCTH
YeJI0BeKa.

[lepeuncnsaTe ocobeHHOCTH OUOChepbI
KaK r100a1bHOM HKOCUCTEMBI 3eMJITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoThb! BeriecTs u PackpriBaTh cosiepkaHue TEPMUHOB U
CyILIECTBOBaHUS OMOTeOXMMHUYECKHE ITUKITBI 2JIEMEHTOB MOHSITHI: IIEIOCTHOCTh OUoChephl,
orocdepsl (yrnepona, a3ota). KPYTOBOPOT BELIECTB,

3oHanbHOCTH OMochepnl. OCHOBHBIS OMOreOXUMUYECKUE LIUKITBI

OMOMBI CYIITH. 3JIEMEHTOB, 30HAJILHOCTb OMochepHl,

Jemoncmpayuu: OMOMBI.

Tabnuywvl u cxemvl: «KpyroBopot OrnuceIBaTh KPYrOBOPOT BEIIECTB,

yTiiepojia B 61/10cq)epe», «Kpyroopot OMOreoXUMHUYECKUE [IUKIIBI a30Ta U

azoTa B MIPUPOIEL» yraepojaa B 6uocdepe.
OOBSICHATH MPUYUHY 30HATBHOCTH
ouocdepsr. [lepeuncnsats u
XapaKTepU30BaTh OCHOBHbIE OMOMBI
CyIIH 3eMIIU

4.7 | YenoBeuyecTBO UYenoseuecTBO B Onochepe 3emim. PackpsiBaTh copepxaHnue TEPMUHOB U

B Omocdepe 3emiu

AHTpOTIOTEHHBIC N3MCHCHUS
B Onocdepe. ['mobanbHbIE

MOHATHUI: aHTPONOT€HHBIE U3MEHEHHS,
IKOJIOTHYECKUHN KPU3UC, TII00ATHHBIE
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AKOJIOTHYECKHUE MPOOIIEMBI.

Jemoncmpayuu:

Tabnuyel u cxemol: «IIpuMepHbie
AHTPONOTE€HHbIE BO3JEHCTBUSA

Ha IPUPOAY», « BakHEHIIINE UCTOUHUKHU
3arpsi3HEHMs BO3AyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHelIIas
cocTaBisoas onochepobr», «PakToOpb
Jerpajgaluuu mous», «llapHukoBbIi

b ek, «DakTopbl palOaKTUBHOTO
3arpsisHeHust Ouocepsn»; Kpacnas
kHura PO, nzobpaxkeHus: oXxpaHseMbIX
BUJIOB PAaCTEHUU U KUBOTHBIX

pOOIJIEMBI.

XapakTepu3oBath OM0ChHEpPHYIO POJIb
YesIoBeKa.

[TpuBOIUTH MPUMEPHI aHTPOITOTCHHBIX
u3MeHeHuit B Ouocepe.OueHnBarhb
TIOCTIC/ICTBUS 3arpsI3HEHUS BO3IYIITHOM,
BOJIHOM Cpe/Ibl, I3MEHEHUS KIIMMATa,
COKpalleHus OnopazHoo0paszusi.
dopmynrpoBaTh COOCTBEHHYIO MTO3HIIUIO
TI0 OTHOIICHHUIO K III00aIbHBIM H
PETHOHALHBIM SKOJIOTHUYECKHM
npobiieMaM, apryMEeHTHPOBAThH CBOKO
TOUKY 3peHus.Ha3piBaTh IpUUUHEI
MOSIBJICHUS IPUPOI00XPAHHOM ITUKH,
pacKphIBaTh 3HaYEHUE Tporpecca s
MIPEOI0JIEHUS YKOJIOTUUECKOTO
KpHU3Hca

4.8

Cocyl1ecTBoBaHUE
IPUPOJIBI U
YeJI0BEYECTBA

Cocy1iiecTBOBaHHE MPUPOJIBI U
yenoBeuecTBa. CoxpaHeHUe
Oonopa3zHooOpasus Kak OCHOBa
ycToiunBocTH 6rocheprl. OcHOBa
PaAIMOHAIEHOTO YIIPABJICHHUS
PUPOJTHBIMU PECYPCAMU U UX
ucrnosb3oBanue. JlocTuxeHus: OnoIoruu
W OXpaHa IpUpobl. /lemoncmpayuu:
Tabnuyst u cxemol: «buochepa u
YEIIOBEK)

PackpbIBaTh cojiep;KkaHUE TEPMUHOB U
MOHSTHN: PALIMOHAIBHOE
MPUPOAONOJIL30BaHUE, YCTOMUUBOE
pa3BUTHE, KOIBOJIOLIHS.
XapaKTepru30BaTh pallMOHAIBHOE
HCTI0JIb30BAHUE TPUPOIHBIX PECYPCOB;
OCHOBHBI€ TOJIOKEHMS KOHLICTIIUU
YCTOMYMBOTO Pa3BUTHUSA
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HToro yacos o reme 9
Pe3epBHOe Bpemsi 2
OBIIEE KOJIMYECTBO 34

YACOB IO ITPOTPAMME
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IHHOYPOYHOE IIVTIAHUPOBAHHE 10 KJTACC 2025-2026 y4. rog 6a30Bblii YPOBEHb

KoandecTBo 9acoB

DJIeKTPOHHBbIE
Ne IIpakTHYeckue undp 011)31,1 e
o/ Tema ypoka Beero KoﬁnTpoumee pagonﬂ H 06pa3oBaTeILHbIe
a00ThbI JlabopaTopHbie
b paﬁogm g PECYPERT
bubmmoreka [{OK
1.b . M
1 HO;ZJ:I;ZH;;BZP%C?R:IG (I:aZIK CTOM 1 https://m.edso0.ru/863e61
pupon 22
2.bronornyeckue CUCTEMBI, IIPOIIECCHI M UX
2 u3ydenue. [Ipakmuueckas pa6pon111a Nel. 1 05 Et?i%ﬂ?qféi?ﬁﬁ 63661
"Ucnonv3oearnue pasiuyHvlx Memooos npu ' 220 T '
usyueHuu ouonrocuieckux 00vekmos"” —
. bubnuorexa [JOK
3 3.Xumuyeckuid coctaB KieTku. Bona n 1 https://m.eds00.ru/863e61
MUHEpaJIbHbIE COJIU 2
bu6mmoreka [IOK
4 benku. CocTaB u cTpoeHue 06ei1KoB 1 https://m.edso0.ru/863e65
64
depMeHThl — OHOJIOTHYECKHE KaTaTu3aTophl. Bu6 exa [IOK
Jlabopamopuas paboma Ne 1 «H3yuenue 1oJmotTeka
S Kamanumuyeckou akmusHoCmu (hepmerHmos ! 05 zztps.//m.edsoo.ru/863667
(Ha npumepe amunasvl ULU KAMAIA3bsl)» —
bubnuoreka [JOK
6 VYrneBoasl. Jlunuapl 1 https://m.edsoo.ru/863e6b
72
bu6mmoreka [JOK
7 Hyxneunnossie kucnotsel. AT® 1 https://m.edsoo.ru/863e6b
72
bu6mmoreka [JOK
8 VIcTopusl M METO/IBI H3YHCHUS KICTKH. 1 https://m.edsoo.ru/863e6d

Knerounas TCOpHUA

5c
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

bu6mmoreka [IOK

9 Knerka xak nenocrtHas )kxuBas cucTeMa https://m.edso0.ru/863e68
70
CrpoeHnue 3yKapuoTHYECKON KIETKHU.
Jlabopamopnas paboma Ne 2 « U3zyuenue bubnuorexa [JOK
10 CMPOoeHUsi K1emOoK pacmeHull, H#CUBOMHBIX, 0,5 https://m.edso0.ru/863e6e
2pub0o6 u bakmepuii N0O0 MUKPOCKONOM HA 88
20MOBbIX MUKPONPENapamax u ux Onucanue
11 4.06meH BeniecTB. [Inactnyeckuii o0OMeH.
bubmmoreka [{OK
12 doTtocuHTE3. XEMOCUHTE3 https://m.edso0.ru/863e76
6¢
bu6moreka [IOK
13 DHepreTudeckuii 0OMeH https://m.edsoo.ru/863e7c
98
bu6mmoreka [IOK
https://m.edso0.ru/863e6ff
14 Buocunres Oenka 0
https://m.edso0.ru/863e71
6c
15 Tpancismus — OnocuHTE3 OeKa
bu6mmoreka [JOK
16 Hexerounsie GopMbI )KU3HU — BHPYCHI https://m.edso0.ru/863e7aa
€
Konmponvnasa paboma Nel no meme
17 «Xumuueckuii cocmae Kiemku.
Kuzneoeamenvnocmo Knemkuy
5. JKusnennwiti yuxn xniemxu. /lenenue Kiemku.
Mumos. Jlabopamopuas paboma Ne 3 bubnuoreka [JOK
18 «Habnrwooenue mumosa 6 kiemrkax KOHUUKA 0.5 https://m.edsoo0.ru/863e7d
KOpewKa yKa Ha 20mo8blx c4
MUKDONpEenapamaxy
19 DopMBbl pa3MHOKEHHUSI OPTraHU3MOB bubnuoreka [IOK
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

https://m.edsoo.ru/863e79
6e

bubmmoreka [{OK

20 Meiio3 https://m.edso0.ru/863e79
6e
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.
bubmmoreka [{OK
21 OmnonoTtBopenue. Jlabopamopras paboma Ne 05 https://m.edsoo.ru/863e75
4 «H3yuenue cmpoenusi NoJ08bIX KIeMOoK Ha 40
20MOBbIX MUKPONPENapamaxy —
bubmmoreka [IOK
https://m.edso0.ru/863e81
22 NnnuBuayanbHOE pa3BUTHE OPraHU3MOB b6
https://m.edso0.ru/863e83
le
o bu6moreka [IOK
23 6. ['eHeTHKa — HayKa O HACJIECTBEHHOCTH U https://m. edsoo. ru/863e7f4
W3MCHUHUBOCTH a
bu6mmoreka [IOK
o4 3aKOHOMEPHOCTH HACJICTOBAHUS TIPU3HAKOB. https://m.edsoo.ru/863e81
MOHOTHOPHIHOE CKPEIIUBAHUE b6
bu6mmoreka [JOK
25 Jluru0puisoe cipemmBanue. 3akon https://m.edsoo.ru/863e84
HE3aBHCHMOI'0 HACJICIOBAHMSI TPU3HAKOB 36
CuerieHHOe HAcjIeI0BaHKE MMPU3HAKOB.
Jlabopamopuas paboma Ne 5 «H3yuenue bubnnoreka [JOK
26 pe3yibmamos MOHO2UOPUOHO20 U 0.5 https://m.edso0.ru/863e86f
0UUOPUOHO20 CKpeWuBanus y opo3oguivl Ha 2
20MOBLIX MUKPONPENapamax
bu6mmoreka [JOK
97 I'enetuka momna. HacnegoBanue mpu3HaKoB, https://m. edsoo.ru/863¢88
CIIETVIEHHBIX C MOJIOM 78
bu6mmoreka [JOK
28 N3menunBocTh. HenacnencTBenHas 0.5 https://m.eds0o.ru/863689

W3MEHUYUBOCTb. Jlabopamopuas paboma Ne 6.

a4
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

H3yuenue moougukayuoHHou usmeH4ueocmu,
nocmpoenue 8apuayuoHHo20 paoa u
B8APUAYUOHHOU KDUBOUY»

HacnencrBeHHast HN3MEHUYHUBOCTb.

bubmmoreka [{OK
29 Jlatop amopnai p aboma Ne 7. «Anams 1 0,5 https://m.edsoo.ru/863e8c
mMymayui y 0po30@uibl Ha 20MoewIx 60
MUKDONpenapamaxy _
I'enernka yenoseka.
Ipaxmuueckas paboma Ne 2. Bubmrorexa LHOK
30 ) 1 1 https://m.edsoo.ru/863e8c
«Cocmasnenue u aHanus pooocio08HbIX 60
4ejl08eKa B
bu6moreka [IOK
31 CrangapTu3upoBaHHasl MMCbMEHHas paboTa 1 https://m.edsoo.ru/863e8ef
€
AHalIM3 CTaHAAPTU3UPOBAHHON MUCHMEHHON
32 paboTHI. 1
7.Ceneknus Kak HayKa U Mpouece
. bubmuorexa [JOK
33 MeTo1bl ¥ JOCTUKEHUSI CEJICKIIUU PaCTEHUH U 1 https://m.edsoo.ru/863e8ef
KUBOTHBIX o
bu6mmoreka [JOK
34 buortexHonorus kak oTpacib NPOU3BOJICTBA 1 https://m.edso0.ru/863e8d
78
OBHIEE KOJIMYECTBO YACOB 110 34 5

ITPOI'PAMME
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

IHHOYPOYHOE IIVIAHUPOBAHHME 11 KJIACC

KosmuecTBo yacoB DJIeKTPOHHBbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoasubie | IIpakTuyecku 06PA30BATEbHBIC
padoThbI e padoThl pecype

1 DBOJIIOIHS U METOJIBI €€ N3yUEHUS 1 BH6J.IHOTeKa HOK

https://m.edso0.ru/863ea20e

2 Hcropus pa3BUTHs IPECTABICHUN 1 bubnuorexa [JOK
00 IBOJIOIMH https://m.edso0.ru/863e9570

3 MuxkposBomntonusi. Bua: Kputepuu u CTpyKTypa. 1 bubmuorexa [JOK

https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMEHTapHAasT eMHHIA BHIA

4 u sBotonun. JlabopatopHuas pad6ora Ne 1 1 05 bubmuotexa [JOK
«CpaBHeHHE BUAOB 10 MOP(OIOTHIECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPUIO»

5 JIBKyIue cuitbl (3JeMeHTapHbIe (PaKTOPHI) 1 bubmuorexa [JOK
SBOJIIOIUA https://m.edsoo.ru/863e9da4

N bubnuoreka [JOK

6 EcrectBennsiii 0TOOp B €10 GOPMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIIONUU: TPUCTIOCOOIEHHOCTD
OpraHU3MOB U BHJI000pa30BaHHUE.

7 Jlaboparopnas padota Ne 2 «Onucanue 1 0.5 Egggﬁ%f;%gg}é%egf de
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma 1 eé T '
OTHOCHUTEIILHOTO XapaKTepa

8 HampaBnienus u myTd MaKpOd3BOJIIOIHUH 1 BH6J_IHOTeKa HOK

https://m.edsoo0.ru/863e9cle

9 HeobpaTumocTs 3Bomonnu 1

10 Hcropus xu3HU Ha 3eMIle U METOBI €€ 1
W3Y4YEeHHUS

11 ['unoTe3bl NPOUCXOXKACHUS KUZHU HA 3emiie 1 Bubmiorexa LIOK

https://m.edsoo.ru/863eaba6
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

PazButue xxu3HM Ha 3emMIie Mo 3pam U

bu6mmoreka [{OK

12 Iepuoaam https://m.edsoo.ru/863eatcbe
OCHOBHBIE ATaIbl SBOJIIOLUN PACTUTEIHHOTO U
XKUBOTHOTO Mupa. [IpakTnueckas padora Ne 1 bubnuorexa [JOK
13 . 0.5 _
«M3ydeHne HCKONIaEMbIX OCTaTKOB PACTCHUM U https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUICKIIHSIX))
14 CoBpemeHHast cucTeMa OpraHn4eckoro Myupa bubmmorexa [TOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3) bubnmorexa LIOK
https://m.edsoo.ru/863eac2c
bu6moreka [IOK
16 JBuxymue cuibl (hakTopbl) aHTPOIIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIMU BOJIIOIIUN YEITOBEKA bubmorexa LOK
https://m.edso0.ru/863ebd16
YenoBeueckue pachl U IPUPOIHBIC alallTA[UN bubnuoreka [IOK
18 _
YeJI0BEKa https://m.edsoo.ru/863eaea?
K 6ota Nel Ne
19| Dmomor xmsrs opramavon, Bucmorexa LIOK
H p ’ https://m.edso0.ru/863ebd16
BO3HMKHOBEHHE U PA3BUTHUE KU3HHU HA 3eMIIe»
20 DKOJIOTHS KaK HayKa bubmnorexa [JOK
YK https://m.edso0.ru/863ebd16
Cpenpl 0OuTaHUs U 9KOJIOTHYECKUEe (PAKTOPBI. .
21 JlaboparopHas pabota Ne 3. 05 bubnunoreka [JOK
«Mopdonornueckue 0COOCHHOCTH PaCTCHHUI ' https://m.edsoo.ru/863eafec
13 Pa3HBIX MECT OOUTAHUDY.
A6 . JIab
2 wGora Ns . B cnera na pocr 05 BuGiorera LIOK
P A p ' https://m.edsoo.ru/863eb10e
pa3BUTHE YEPEHKOB KOJIEyCa
bu6mmoreka [JOK
23 buoTtnueckue GpakTopsl. https://m.edso0.ru/863eb348
o4 DKOJOTUYECKHE XapaKTePUCTUKH MOMYISIUH. 05 bubnmoreka [JOK

IIpaktnyeckas pabora Ne 2 «Ilogcuér

https://m.edsoo.ru/863ebd16
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https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebd16

IIJIOTHOCTHU HOHyJISII_II/Ifl Pa3HbIX BUAOB
pacTeHun»

bubmmoreka [{OK

25 Coobuectsa opranusvos. . https://m.edsoo.ru/863eb46a
bubmmoreka [{OK

26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) 1 https://m.eds00.ru/863eb46a
g | S o mocien 1 e 10K

DAMHIBL. https://m.edso0.ru/863eb5fa

skocucTeM. CyKIeccust

bubmmoreka [{OK

28 Hpupozspie sKocucTeme! . https://m.edso0.ru/863ebd16
bu6moreka [IOK

29 AHTPONOT€HHBIE SKOCUCTEMBI 1 https://m. eds0o.ru/863ebd16
bu6moreka [IOK

30 buocdepa — rmobdanpHas s3xkocucTema 3eMitu 1 https://m. eds0o.ru/863ebb5e
bu6mmoreka [IOK

31 3aKOHOMEPHOCTH CYIECTBOBaHUS OMOCHEpPHI 1 https://m.edsoo.ru/863ebd16
bu6mmoreka [IOK

32 CrannapTU3upOBaHHAs IMChbMEHHas paboTa 1 https://m.edsoo.ru/863ebd16
33 AHalIi3 CTaHAAPTU3UPOBAHHON MUCHbMEHHOMN 1 bubnuoreka [JOK

pabotsl. YenoBevecTBo B Onocepe 3emitn. https://m.edsoo.ru/863ebale

34 Coo011ecTBa ¥ 3KOJIOTHYECKHE CUCTEMbD) 1
OBUHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IHHOYPOYHOE IIVIAHUPOBAHHME 11 KJIACC

KosmuecTBo yacoB DJIeKTPOHHBbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoasubie | IIpakTuyecku 06PA30BATEbHBIC
padoThbI e padoThl pecype

1 DBOJIIOIHS U METOJIBI €€ N3yUEHUS 1 BH6J.IHOTeKa HOK

https://m.edso0.ru/863ea20e

2 Hcropus pa3BUTHs IPECTABICHUN 1 bubnuorexa [JOK
00 IBOJIOIMH https://m.edso0.ru/863e9570

3 MuxkposBomntonusi. Bua: Kputepuu u CTpyKTypa. 1 bubmuorexa [JOK

https://m.edsoo.ru/863e9cle
[Tomymsiust Kak JIeMEHTapHAas IUHUIA BUJIA

4 u sBotonuu. JlabopatopHuas padora Ne 1 1 05 bubmuotexa [JOK
«CpaBHeHHE BUAOB 10 MOP(OIOTHIECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPUIO»

5 JIBKyIue cuitbl (3JeMeHTapHbIe (PaKTOPHI) 1 bubmuorexa [JOK
SBOJIIOIUA https://m.edsoo.ru/863e9da4

N bubnuoreka [JOK

6 EcrectBennsiii 0TOOp B €10 GOPMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIIOIUU: TPUCTIOCOOIEHHOCTD
OpraHu3MOB U BUJI000pa30BaHUE.

7 Jlaboparopnas padota Ne 2 «Onucanue 1 0.5 Egggﬁ%f;%gg}é%egf de
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma 1 eé T '
OTHOCHUTEIILHOTO XapaKTepa

8 HampaBnienus u myTu MaKpOd3BOJIIOIHH 1 BH6J_IHOTeKa HOK

https://m.edsoo0.ru/863e9cle

9 HeobpaTumocTs 3Bomonnu 1

10 Hcropus xu3HU Ha 3eMIle U METOBI €€ 1
W3Y4YEeHHUS

11 ['unoTe3bl NPOUCXOXKACHUS KUZHU HA 3emiie 1 Bubmiorexa LIOK

https://m.edsoo.ru/863eaba6
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

PazButue xxu3HM Ha 3emMIie Mo 3pam U

bu6mmoreka [{OK

12 Iepuoaam https://m.edsoo.ru/863eatcbe
OCHOBHBIE ATarbl BOJTIOIUN PACTUTEIHHOTO U
XKUBOTHOTO Mupa. [IpakTnueckas padora Ne 1 bubnuorexa [JOK
13 . 0.5 _
«M3ydeHne HCKONIaEMbIX OCTaTKOB PACTCHUM U https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUICKIIHSIX))
14 CoBpemeHHast cucTeMa OpraHn4eckoro Mupa bubmmorexa [TOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3) bubnmorexa LIOK
https://m.edsoo.ru/863eac2c
bu6moreka [IOK
16 JBuxymue cuibl (hakTopbl) aHTPOIIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIMU BOJIIOIIUN YEITOBEKA bubmorexa LOK
https://m.edso0.ru/863ebd16
YenoBeueckue pachl U IPUPOIHBIC alallTA[UN bubnuoreka [IOK
18 _
YeJI0BEKa https://m.edsoo.ru/863eaea?
K 6ota Nel Ne
19| Dmomor xmsrs opramavon, Bucmorexa LIOK
H p ’ https://m.edso0.ru/863ebd16
BO3HMKHOBEHHE U PA3BUTHUE KU3HHU HA 3eMIIe»
20 DKOJIOTHS KaK HayKa bubmnorexa [JOK
YK https://m.edso0.ru/863ebd16
Cpenpl 0OuTaHUs U 9KOJIOTHYECKUEe (PAKTOPBI. .
21 JlaboparopHas pabota Ne 3. 05 bubnunoreka [JOK
«Mopdonornueckue 0COOCHHOCTH PaCTCHHUI ' https://m.edsoo.ru/863eafec
13 Pa3HBIX MECT OOUTAHUDY.
A6 . JIab
2 wGora Ns . B cnera na pocr 05 BuGiorera LIOK
P A p ' https://m.edsoo.ru/863eb10e
pa3BUTHE YEPEHKOB KOJIEyCa
bu6mmoreka [JOK
23 buoTtnueckue GpakTopsl. https://m.edso0.ru/863eb348
o4 DKOJOTUYECKHE XapaKTePUCTUKH MOMYISIUH. 05 bubnmoreka [JOK

IIpaktnyeckas pabora Ne 2 «Ilogcuér

https://m.edsoo.ru/863ebd16
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https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebd16

IIJIOTHOCTHU HOHyJISII_II/Ifl Pa3HbIX BUAOB
pacTeHun»

bubmmoreka [{OK

25 Coobuectsa opranusvos. . https://m.edsoo.ru/863eb46a
bubmmoreka [{OK

26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) 1 https://m.eds00.ru/863eb46a
g | S o mocien 1 e 10K

DAMHIBL. https://m.edso0.ru/863eb5fa

skocucTeM. CyKIeccust

bubmmoreka [{OK

28 Hpupozspie sKocucTeme! . https://m.edso0.ru/863ebd16
bu6moreka [IOK

29 AHTPONOT€HHBIE SKOCUCTEMBI 1 https://m. eds0o.ru/863ebd16
bu6moreka [IOK

30 buocdepa — rmobdanpHas s3xkocucTema 3eMitu 1 https://m. eds0o.ru/863ebb5e
bu6mmoreka [IOK

31 3aKOHOMEPHOCTH CYIECTBOBaHUS OMOCHEpPHI 1 https://m.edsoo.ru/863ebd16
bu6mmoreka [IOK

32 CrannapTU3upOBaHHAs IMChbMEHHas paboTa 1 https://m.edsoo.ru/863ebd16
33 AHalIi3 CTaHAAPTU3UPOBAHHON MUCHbMEHHOMN 1 bubnuoreka [JOK

pabotsl. YenoBevecTBo B Onocepe 3emitn. https://m.edsoo.ru/863ebale

34 Coo011ecTBa ¥ 3KOJIOTHYECKHE CUCTEMbD) 1
OBUHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

HEPEYEHDb (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBbBI CPEJJHEI'O OBIIIET'O
OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUA 110 BUOJIOT'UN

<

7

DC DOLCAVPd
HCIIOB3YyeTCsl MepeueHb (KoAU(GUKATOP) paclpeleleHHbIX MO0 KiaccamM IPOBEPSIEMbBIX
TpeOOBaHUN K pe3yibTaTaM OCBOCHHMS OCHOBHOW 0OOpa3oBaTENbHOM MpPOrpaMMbl

CpeaHero o01Iero 00pa3oBaHusl ¥ JIEMEHTOB COJIEPKAHUS 110 OUOJIOTHH.
10 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
MpOorpaMMmslI

Kon [IpoBepsiemble MpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO o0Opa3oBaTeIbHOM MPOrpaMMBbl CpeTHETO 00111eT0 00pa30BaAHUS
pesyJbrarta
1 CdopMUpOBaHHOCTh 3HAHUW O MECTE€ M POJIU OUOJOTUHU B CHUCTEME

HAyYHOTO 3HAHUSA E€CTECTBEHHBIX HayK, B  (OpPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTUHBI MHUpa M HAYYHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWMOJOTUU; (DYHKIIMOHAIBHONH TPaMOTHOCTH
YeJoBeKa JJIsl PEUICHUs )KU3HEHHBIX 3a]1a4

2 YMeHue packpblBaTh COJEp)KaHWE OMOJOTUYECKUX TEPMHUHOB
U TOHSATUMN: KU3Hb, KJIETKA, OpPraHu3M; MeTa0osu3M (0OMEH BeIeCTB
U TPEeBpallleHue SHEPTrUu), TOMEOCTa3 (CaMOpEeryJisdius), YpoBHEeBas
OpraHu3anus >KMUBbIX CUCTEM, CAMOBOCIIPOU3BENCHUE (PETPOTYKIIHS),
HACJIECTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHUE

3 YMeHue uznaratb Ouosoruueckre Teopun (KJIeToUHas, XpOMOCOMHas,
MyTanroHHas), 3akoHbl (I'. Mennens, T. Moprana, H.I1. BaBuiosa)
U y4eHus (0 IEHTpax MHOTo00Opa3usi M MPOUCXOXKICHUS KYJIbTYPHBIX
pacrenuii H.W. BaBuioBa), onpeaensiTh IpaHUIbl KX NPUMEHUMOCTHU
K JKUBBIM CHCTEMaM

4 YMeHue BiaseTb METOJAAMH HAy4YHOTO TIO3HaHUS B OWUOJOTHU
(HaOrOJIeHUE W OMHCAHWE YKUBBIX CHUCTEM, TPOIECCOB W SIBICHUMN;
OopraHu3anus ¥ TPOBEJCHHE OHOJOTHYECKOTO DKCIEPUMEHTA,
BBIJIBIDKEHHE  THUIIOTE3bl;  BBISBICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEyeMbIMU BETUUYMHAMHU, OOBICHEHUE MTOYYEHHBIX PE3YJIbTaTOB,
VICTIOJIb30BAHHBIX HAYYHBIX IOHSITHUWA, TEOPUM M 3aKOHOB, YMEHUE
JieJaTh BEIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB)
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YMeHre BBIIENATH CYIIECTBCHHBIC NPH3HAKH BHPYCOB, KIETOK
MPOKApPUOT M DJYKAPUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB; 0COOEHHOCTH MIPOIIECCOB oOMEHa  BEIIECTB
U TIPEBpalllCHHs] DPHEPTrUU B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO
U DHEPreTHYecKoro oOMEHa, XEeMOCHHTE3a, MHTO03a, MeHo03a,
OIUTOIOTBOPCHMS, PA3MHOXCHHUS, WHIWBUIYAIBHOTO  Pa3BUTHUSA
opraHu3Ma (OHTOTr€He3)

YMeHue TpUMEHSTh TOJYy4YEHHBbIE 3HaHUS JUIi  OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBICHUM, JJIsi IPUHATUS TPAKTUUECKUX
pelieHuil B TOBCEHEBHOM KU3HU B LIEIISAX 00ecrieyeHus: 0€30MacHOCTH
CBOETr0 3JIOPOBbS W 3JIOPOBBSI OKPYKAIOIIUX JIIOACH, COOIIOEeHUS
HOPM TPAaMOTHOTO TOBEJIECHUS B OKPYXKAIOIIEW MPUPOJHOW CpENE;
MOHUMAaHUE HEO0OXO0IUMOCTHU MCTIOJIb30BAHUSA JOCTHKEHU U
COBPEMEHHOW OHOJIOTUU M OWOTEXHOJIOTUH ISl PallMOHAIBLHOTO
MPUPOIOTIOIB30BaAHUS

YMenue peliaTb JJICMCHTAPHBIC TCHCTUYCCKUC 3add4vM HaA MOHO-
)51 ,ZII/II‘I/I6pI/I}IHOG CKpCIINBAHUC, COCIINICHHOC HaCJICAOBaHUC,
COCTaBJIATH CXCMbI MOHOFI/I6pI/IJIHOI‘O CKpCUIMBAaHUA
HJIA IIPpEACKAa3aHUA HACJIICAOBAHUS IIPU3HAKOB Y OPraHu3MOB

YMeHHe BBIMONHITH JIA0OpATOPHBIE M MPAKTHYECKHE pabOTHI,
coOmoMaTh mpaBuia Tpu paboTe ¢ y4eOHBIM | J1aOOpPaTOPHBIM
obopynoBaHHEM

YMeHHe KpUTHUECKH OIEHHWBATh U MHTEPIPETUPOBATH MH(OPMAIIUIO
OMOJIOTHYCCKOTO  COJICPIKAHMS, BKJIOUYANOIIYIO  IICEBIOHAYYHBIC
3HaHUS W3 Ppa3nUYHbBIX HCTOYHUKOB (CMMU, HayyHO-TIOMYJISIpHBIC
MaTepHalibl); ATUYCCKUE aCIICKThl COBPEMEHHBIX MCCIICIOBAaHUI
B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHHI

10

YMeHue co3iaBaTh COOCTBEHHBIC MTMChMEHHBIC W YCTHBIE COOOIICHMUS,
0000111ast OMOIOTHYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX UCTOUYHUKOB,
IPaMOTHO WCIIOJIb30BaTh MOHATHIHBIN ammapaT OHOJIOTHH
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IIpoBepsieMble 3JjIeMEHTHI COIEPKAHUS

Kon

[IpoBepsieMblii DIIEMEHT COAEPKAHUS

1

buonorus kak Hayka

11

buonorust — Hayka o xuBoi npupoje. Ponb 6uonoruu B popMUpOBaHUU
COBPEMEHHON Hay4YHOU KapTuHbI MUpa. Cuctema OMOIOrHYeCKUX HAYK

1.2

Mertonpl TIO3HaHUS KUBOM mpupoabl (HAOMIOIEHHWE, HSKCICPUMEHT,
ONMCaHKE, U3MEpPEHUE, KIaCCU(PUKAIK, MOJACITHPOBAHUE, CTATUCTUYCCKAS
00paboTKa JTaHHBIX )

JKuBBIE CHCTEMBI U UX OopraHusanuAa

2.1

XKuble cuctemMbl (OMOCHUCTEMBI) KakK TPEAMET W3yYeHUs OUOJIOTHH.
CgoiicTBa OMOCHCTEM M X pa3HOOOpa3ue

2.2

YPOBHI/I OpraHu3anu OMOCHUCTEM: MOHeKyJ'ISIpHO-FCHCTH‘ICCKHﬁ, KJIGTO‘IHLIfI,
OpI‘aHI/IBMeHHblf/'I, HOH}’JISIIIPIOHHO-BH)IOBOI?I, 3KOCI/ICT€MHBII>1, 6HOC(1)€pHBIfI

XUMHYECKUN COCTAB U CTPOEHUE KIIETKH

3.1

XUMHUUYECKUM COCTaB KJICTKM. XHMMHUYECKHUE DJICMCHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. BOIla U MHUHCPAJIBHBIC BCHICCTBA. CDYHKHI/II/I BOJbI
U MHUHCPAJIbHBIX BCIICCTB B KJICTKC. HOI[,IIGp)KaHI/Ie OCMOTHYECKOI0 OajaHca

3.2

benku. CoctaB u cTpoeHHE OEIKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEIKOB.
He3ameHnumble ¥ 3aMEHUMBIC aMHUHOKHCIOTHI. AMWHOKHCIIOTHBIA COCTaB.
YpoBHU CTPYKTYypbl O€IKOBOH MOJEKYNbl (MIEpBUYHAS, BTOPHYHAS,
TPETUYHAsI W YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBa OEJIKOB.
buonornueckue QpyHkimu OEIKOB.

®epmeHThl — Ouosormueckue Karainuzatopsl. CrTpoeHue QepMmeHTa:
aKTUBHBIN 1IEHTp, cyOcTpaTHas cnenuduanocts. KodpepmenTrsl. Butamunsl.
Otnuanst PepMEHTOB OT HEOPraHUIECKUX KaTaIn3aTOPOB

3.3

VYrneBoael: MoHOcaxapuabl (THIOKo3a, pubo3a W JAE30KCHpHO03a),
aucaxapuibl (caxaposa, JaKTO3a) W MOJHMcaxapujibl (Kpaxmal, TJIMKOTEH,
1eJuTio03a). buonorundeckue GyHKIUN YTIEBOIOB.

Jlunmunapl: TpurauIepuabl, crepounbl, dochomumuasl. [ uapodunsHO-
ruapodobubie cBoiicTBa. buonornyeckue dynkimu nunuao. CpaBHeHUE
yTIIEBOIOB, OSIKOB M JINMTHA/IOB KAK UCTOYHUKOB SHEPTHH

3.4

Hyxkneunossie kucnorsl: JHK wu PHK. Hykneoruapt — moHOMEpSHI
HyKJIenHOBBIX KucioT. Ctpoenne u pynknuu JIHK. Ctpoenne u GpyHKIIMN
PHK. AT®: ctpoenue u pyHKITNU

3.5

[uTonorus — Hayka o kietke. Knerounas treopusi. MeToabl U3y4EHHUS KIETOK
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3.6

Knerka kak menoctHass xuBas cucrema. OOmue NpHU3HAKU KIIETOK:
3aMKHyTas HapyxkHas MemOpana, mousiekynbl JIHK kak reneruueckuii
anmapar, cucTeMa CUHTe3a Oeka

3.7

Tunsl KIETOK: 3yKapuoTHYecKas U mpokapuoTuueckas. OcOOEHHOCTH
CTpOEHUsl NpPOKapUOTHYEeCKON KieTku. KieTouHas cTeHka OakTepHil.
CtpoeHune 3yKapuoTUUeCKOM KIETKH. OCHOBHBIE OTIWYHUS PACTUTEIBHOM,
KUBOTHOU U TpUOHOM KIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsI CTEHKA, MTMKOKAIUKC, UX
¢yukuuu. Ilnazmatudeckass memOpaHa, €€ CBOMCTBA M (DYHKIIMH.
Huromnasma u ee opraHouabl. OnHOMEMOpaHHBIE OPraHOUAbl KIETKU:
sHpomnasmarnyeckass cetb (JIIC), ammapar [oabaku, JH30COMBI.
[lonnyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKU: MHUTOXOHJIPUH,  IUIACTUIBI.
[Ipoucxoxnenrne MUTOXOHAPUH U riacTua. Bunel mnactua. HememOpanusie
OpraHoOUJIbl KIJIETKH: PUOOCOMBI, KJIETOYHBINA IIEHTP, PECHUYKH, JKTYTHKH.
DYHKIIMU OPraHOUIOB KIETKU. BritoueHus

3.9

Snpo — perynsatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjepHas 000j0uKa,
KapuoIuiazmMa, XpOMaTHH, JIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

>KI/I3H€II€}IT€J'II>HOCTB KJIICTKH

4.1

OOMeH BelecTB, WM MeTaboIM3M. ACCUMUIAINS (TUTACTHYECKUM OOMEH)
U JTUCCUMWIAIMSA (SHEPreTHYeCcKuii OOMEH) — JBE CTOPOHBI €IMHOTO
npoiiecca Merabonuama. Tumbl oOMEHa  BEIIECTB:  aBTOTPO(HBIN
u reTepoTpodHbIii. Posib ¢pepMeHTOB B 0OMEHE BEIISCTB M IMPEBpaAlICHUH
SHEPIHH B KIIETKE

4.2

®orocunte3. CBetoBas W TemHOBas a3l (doTocuHre3a. Peakiuun
dotocunTeza. DddexkTuBHOCTH (oTOoCcHHTE3a. 3HaueHue (oTocuHTE3a
TSt KU3HU Ha 3emuie. BiusiHue ycnoBuii cpeabl Ha GOTOCUHTE3 U CTIOCOOBI
MOBBIIIIEHUS €r0 MPOTYKTUBHOCTU Y KYJIBTYPHBIX PACTCHHUIA.

XeMOCHHTe3. XEMOCHHTE3UPYIoIue OaKTepuH. 3HAYCHHE XEMOCHHTE3a
IUIS )KU3HH Ha 3eMiie

4.3

DHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BEmIeCTB, BBIJACICHHE
U aKKyMYJIMPOBAHUE SHEPrUU B KJIETKE. DTalbl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenue u ero Buabl. KUCiopogHoe OKUCIEHNE, WU KIIETOYHOE
neixanue. IHPEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA
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4.4

Peaknun matpuuHoro cuHte3a. l'eHermueckas wuHpopmauus u JIHK.
Peanuzauus renetuueckoil ”HGpopManuu B KieTke. ['eHeThueckuii KoJ u ero
cBorcTBa. TpaHckpunuus — wMarpuunblii cuHTe3 PHK. Tpancmanmsa —
Oouocunre3 Oenka. KogupoBanue aMuHOKHCIOT. Ponbp  pubocom
B OMocuHTE3€e Oenka

4.5

Heknerounsle (opmbl KuU3HM — BUPYCHl. MCTOpUsS OTKpBITHS BUPYCOB
(A.1. HBanoBckuit). OCOOEHHOCTH CTPOCHHUS W IKUZHEACATEIHLHOCTU
BupycoB. bakrepuodaru. bonesnum pacteHuil, >XKUBOTHBIX U YeJIOBEKa,
BbI3bIBa€Mble BHUpycamu. Bupyc ummyHoaeduuurta yenoseka (BUY) —
Bo30ynurens CIIM[a. [Ipoduiaktuka pacnpocTpaHEHUsT BHUPYCHBIX
3a00JsieBaHUI

Pa3smuoxenue u HWHAWBUAYAJIBHOC PA3BUTHC OPraHU3MOB

5.1

Kierounslii muki, wiv >KU3HEHHBIA LUK KiIeTku. MHTepdaza u MuTO3.
[Ipomecchl, mnpotekaromue B uHHTepdasze. Permukamus — peakius
matpuyHoro cunte3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIN HA0Op —
KapuoTun. JIMIUIOWAHBIA ¥  TalyIOWAHBIA  XPOMOCOMHBIE  HAOOPBI.
XpoMmatuasl. [{uTonorudyeckre OCHOBBI Pa3MHOKEHHUSI U UHAUBUAYATBHOTO
Pa3BUTHSL OPTAaHU3MOB.

Henenue knetku — muto3. Cragum mutos3a. lIpoueccsl, mpoucxopsiue
Ha pa3HbIX CTAAUSAX MUTO3a. BHOJIIOrHYecKnil CMBICT MUTO3a

5.2

(DOpMBI Pa3MHOKCHUA OPTAHU3MOB! Oecrmoiioe U MoJIOBOE. BI/II[LI OecnoJioro
Pa3MHOKCHUA: OCIICHUC HAABOC, ITOYKOBAHUC OIHO- MU MHOT'OKJICTOYHBIX,
cnopoo6paaoBaHMe, BCTCTATHUBHOC Pa3MHOXKCHUC. I/ICKYCCTBCHHOC
KIIOHUPOBAHHUC OPTraHHU3MOB, CI'0 3HAYCHUC I CCICKIUHU

5.3

[TomoBoe pa3mMHOXKEHHE, €r0 OTIIMYUS OT OECIIOJIOTO.

Meito3. Ctaguu meiosa. [Iponecchl, MpOUCXOAIIME HA CTAAUSAX Meio3a.
[ToBenenue xpomocom B Mernose. KpoccuHroBep. bHOJIOTHYECKU CMBICT
Y 3Ha4YCHHE Melo3a

5.4

'ameTtorenes — mporecc 00pa3oOBaHMS TMOJOBBIX KIETOK Y >KHBOTHBIX.
[TomoBbie >kene3bl: CeMEHHMKM u sSUudHUKH. OOpa3oBaHWe W pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u, SUIEKIeTKa) — CIepMaToreHes3
u ooreHe3. OcCOOEHHOCTH CTPOEHHS SHUEKIETOK M CHEPMAaTO30MIO0B.
OmnonorBopenue. [TapreHorenes
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5.5

NunuBuayanbHoe pa3BUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE pa3BUTHE
(oMOpuorene3). Otanbl AMOPHOHAIBHOTO PA3BUTHS Y TMO3BOHOYHBIX
KUBOTHBIX: APOOJIEHHE, racTpyisiius, opraHorenes. IloctamOpuoHanbHOE
pa3zBuTHe. TUIBI MOCTAMOPHUOHAIBHOTO PAa3BUTHUSA: MPSAMOE, HENPSAMOe
(munHOYHOE). BrusiHue cpeapl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJICHHBIE YPOACTBA.

Poct u pa3Burue pacteHuid. OHTOreHe3 IIBETKOBOI'O PACTEHUs: CTPOCHHE
CEMEHH, CTaJNH Pa3BUTHUS

HacnencTBeHHOCTh U U3BMEHUYHUBOCTD OpraHnsmMoB

6.1

IIpeamer w 3amaum reHeTwkd. Mcropus pas3BUTHS TEHETHKH. Bxian
pOCCUMCKUX M 3apyO€KHbIX YYEHBIX B pa3BUTHE TIE€HETUKHU. MeTozbl
reHeTHUKH  (TUOPHUIOIOTHYECKUN, IIUTOT€HETUYECKUH, MOJIEKYJSpPHO-
reHeTuueckuii). OCHOBHblE TeHeTHdYeckue TOoHATHS. ['eHeTuueckas
CHUMBOJIMKA, UCIIOJIb3YEMasl B CXEMaX CKPEIIMBAaHUN

6.2

3aKOHOMEPHOCTH HACJIeI0BaHUs TPU3HAKOB, yCcTaHOBIEHHbIE ['. Menaenem.
MonorubpuHoe cKperniuBanue. 3aKOH eIuHO00pa3usi THOPUIOB TIEPBOTO

ITOKOJICHUA. HpaBI/IJIO JOMUHUPOBAHMNA. 3akoH PACIICIUICHUA TIPU3HAKOB.
I'mnoresa yuctotsl ramet. [loaHOE M HEMOIHOE JAOMHUHHUPOBAHUC.
I[I/II‘I/I6pI/I,IIHO€ CKpCIINBAaHUC. 3aKoH HC3aBUCHUMOI'O HacCJICAOBaHUA
IMPU3HAKOB. HI/ITOFGHGTI/I‘ICCKI/IC OCHOBBI ,I[I/IFI/I6pI/IIIHOFO CKpCUINBAHUA.
AHaHI/I?)I/Ip}IIOHIGG CKpCUIMBAHUC. Hcnonp3oBanue AHAJIM3UPYIOUICT O
CKpCIIUBAHUA IJIA OIIPCACIICHUA I'CHOTHUIIA ocobu

6.3

CuenyieHHO€  HAcl€JOBaHME  MPU3HAKOB. Pa6ora T. Moprana
M0 CLEIUICHHOMY HaclieIoBaHUI0 TeHOB. HapylieHue CclernjieHus TeHOB
B pe3yJbTaTe KPOCCHUHTOBEpa. XPOMOCOMHAsi TEOPHUsl HACJIEJACTBEHHOCTH.
['eneTnueckue KapThl.

I'enetnka mosia. XpoMOCOMHOE OIpeJeiCHUE TTo1a. AyTOCOMBI U TTOJIOBbIC
XpoMocoMbl. 'oMoraMeTHbI€ ¥ reTeporaMeTHbie opranu3Mbl. HacienoBanue
MIPU3HAKOB, CIIEIJICHHBIX C MOJIOM

6.4

N3MeHuHnBOCTSD. Bunsr VU3MEHUYNBOCTH: HEHACJIEICTBEHHAs
Y HacleACTBeHHass. Posib cpeapl B HEHACIEACTBEHHOW HW3MEHUYHUBOCTHU.
XapakrepucTuka MOAU(PUKAIMOHHON M3MEHUYMBOCTU. BapuarmoHHBINA psin
U BapuainmoHHas kpuBasg. Hopma peakuum npusHaka. KonuuecTBeHHbIE
U KauyeCTBEHHble TMpPU3HAKM M HUX HopMma peakuud. CBoiicTBa
MOIU(PUKATMOHHON H3MEHYNBOCTH
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6.5

HacnencrBenHasi, wiM reHoTHUNMYEcKas, M3MeHUYUBOCTh. KoMOuHaTHBHAs
M3MEHYMBOCTh. Meio3 M MOJOBOW MpolLlecC — OCHOBA KOMOWHATMBHOU
M3MEHYMBOCTU. MyTalMoHHasi M3MEHYMBOCTh. Knaccupukauus MyTanuii:
IFEHHbIE XPOMOCOMHBIE, TE€HOMHBIC. YacTtora ¥ IPHUYMHBI MYTalUU.
Mytarennble (HakTopbl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEICTBEHHOMN
u3meHunsocty H.M. Basunosa

6.6

I'enernka uenmoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbI T€HETUKHU
YEJI0OBEKA: reHEaJOrnYeCKUM, OJIM3HEIOBEIH, [IMTOTCHETUYECKHUM,
OMOXMMUYECKUH, MOJIEKYJIsIpHO-TeHeTHUeCKU. COBpEMEHHOE OmpeiesieHne
TEHOTHUNA: TMOJHOTCHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHHE, B TOM
yuciie ¢ nomotbto [MIP-ananu3a. Hacnencreennsie 3a001eBaHus YenoBeKa:
reHHble 0ose3Hu, OO0JIE3HU C HACJEJICTBEHHOM MNpeApacroioKEeHHOCTHIO,
XpoMOCcOMHbIe OoJie3Hu. CoMaThyecKkne U TeHEpaTUBHBIC MYTalluHu.
[IpuHnumel 370poBOTO 00pa3a KU3HHM, JAHUATHOCTUKH, MPOPUIAKTUKU
u JCYCHUS T€HETUYECKUX OoJe3He. MenuKo-TeHETUYECKOE
KOHCYJIbTUPOBaHKE. 3HAUCHUE MEIUIIMHCKONW TeHETUKU B MPEIOTBPALICHUH
U JICUEHUHU TeHETUYECKUX 3a00JIeBaHUI YelloBeKa

Cenexnus oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuus Kak HayKa U IIpoliecc. 3apoxkKACHUE CEJIEKIIMU U JOMECTUKALIMS.
Yuenne H.M. BaBuioBa o meHTpax MNPOUCXOXKACHUS U MHOTooOpa3us

KyJbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOKACHUS TOMAITHUX >KUBOTHBIX.
Coprt, nopoja, mramMm

7.2

CoBpeMeHHBIE METO/BI CENeKIIMA. MacCOBBIM M MHAUBUIYATIbHBIH OTOOPHI
B CEJNEeKUMM  pacTeHHM W  KUBOTHBIX.  OIleHKa  3KCTepbepa.
bru3kopoacTBEHHOE  CKpelMBaHWE — HWHOpWAMHT. Yucrtas JIUHUA.
CkpemuBaHue 4YUCTHIX JUHUK. ['erepo3uc, wim THOpHAHAS CHIIA.
Heponacteennoe ckpenuBanue — aytOpuaunar. OTaalieHHas THOPUIU3AIIS
U ee ycnexu. VMCKycCTBEHHBI MyTareHe3 M TOJIyYCHHE IOJHUIIIIOUIOB.
JlocTrKEeHUs CeNeKIMU paCTeHUI, >)KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buorexHonorus Kak oTpacib NpOU3BOACTBA. ['€HHAs WMHXKEHepus. ITarbl
co3nanust pekomOouHantHoM JIHK u TpancreHHbix opranu3moB. Kierounas
uHKeHepus. KitetouHble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOKEHHUE
pactenuii. KitoHHnpoBaHME BBICOKONPOIYKTHUBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHu3MOB. DKoJoruueckue u atudeckue nmpodaeMel. [MO — renetnuecku
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI
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11 KJIACC

IIpoBepsiemble TPeOOBaAHUSA K pe3y/ibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM

NPorpaMMmslI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
00pa3zoBaTeILHOMN MPOrPaMMBI CpeTHEro 00IIIero o0pa3oBaHus

1

ChopMUpOBaHHOCTh 3HAHUW O MECTE€ M POJIKU OUOJOTUU B CHUCTEME
HAy4YHOTO 3HAHMS  €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHUHBI MHUpa U HAYyYHOTO
MHUPOBO33PEHUS; O BKJAJE POCCHUUCKUX U 3apyOEKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OuoJOoTUM; (YHKIIMOHATBLHOW TI'PaMOTHOCTH
YyeJIoBeKa JIJIsl pEIIeHUs )KU3HEHHBIX 3a1a4

YMeHHue pacKphiBaTh COJCPKaHWE OHOJIOTHYECKHMX TEPMHUHOB
Y TIOHATHI: BUJ, TIOMYJISANS, TeHOMOH/I, SBOJIOIHS, IBIKYIIINE CHITBI
(dakTopnr) ABOJIIOIINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,
BU1000pa3oBaHue, IKOJIOTUIECKUE (dakTopsI, AKOCUCTEMA,
NPOJYIECHTBI,  KOHCYMCHTBI,  PCAYIEHTHI, IENH  I[HTAHHS,
9KOJIOTHYECKasl MUpaMuia, OUoreoreHo3, ouocdepa

YMeHue uznaratb OMOJOTHYECKHE TEOPUHU (SBOJIOIMOHHAS TEOPHSI
Y. JlapBuHa, CHHTeTHYECKas TEOPHS  OBOJIIONHU), 3aKOHBI
M 3aKkoHOMepHocTH (3apojsimieBoro cxoxctBa K.M. bBoapa,
YepelOBaHUs TJABHBIX  HANpaBICHUA W  TMyTEH  SBOJIOIUHU
A.H. CesepmoBa, yuenus o Owuochepe B.U. Bepnanckoro),
OTIPEICIISATh TPAHMIIBI KX IPHUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BiaAeTh METOJAAMH HAy4YHOrO TIO3HAHHMS B OHOJIOTHH
(HaOroICHUE W OINMCAHHWE JKUBBIX CHUCTEM, IPOIECCOB U SIBJICHUI;
OpraHu3alds ¢ TMPOBEJCHUE OMOJOTHYECKOr0 JKCIIEPUMEHTA,
BBIJIBIDKEHUE  THUIIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTU  MEXKIY
UCCIIEyEMbIMH BETUUYNHAMH, OOBSICHECHUE TTOJTYYECHHBIX PE3YIhTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX TMOHSITHHA, TEOPUM M 3aKOHOB;, YMEHHE
JieJIaTh BBIBOJIbI HA OCHOBAHUHU MOJIYYEHHBIX PE3YJIbTATOB)

YMeHue  BBIACNATh  CYIIECTBEHHbIE  MPU3HAKU  CTPOECHUS
OMONMOTNYecKUX OOBEKTOB: BHUIOB, NOMYJSAIUNA, MPOIYICHTOB,
KOHCYMEHTOB,  PEIYLEHTOB, OHOI€OLEHO30B M  3KOCHUCTEM;
OCOOCHHOCTH  TIPOIIECCOB HACJIEJICTBEHHOM  HM3MEHUYHBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JCHCTBUS DKOJIOTHYECKUX (AKTOPOB HA OPTraHU3MBI,
NEepPeHOCca BEIIECTB U MOTOKA YIHEPTUU B HKOCUCTEMAX, aHTPOIIOTE€HHBIX
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M3MEHEHUH B 9KOCUCTEMAX CBOEU MECTHOCTH, KDYTOBOPOTa BELIECTB
U OMOT€OXMMHUYECKUX IIUKIIOB B Ouocdepe

YMeHne NpuUMEHSATh TOMyYeHHBIE 3HAHUS JJIS1  OOBSICHEHHS
OMOJIOTHUECKUX MPOIECCOB U SABICHUH, IS MPUHATHS MMPAKTUICCKUX
pElIeHHId B TOBCETHEBHOM KM3HU B LIETSAX oOecrieueHnst 0€30MacHOCTH
CBOETO 3J0pPOBbS M 3/I0POBbSl OKPYKAIOUIUX JIIOAEH, CoOI0aeHus
HOPM T'PaMOTHOI'O TOBEIECHUS B OKPYKAIOUIEW NPUPOIHOM CpPELNE;
NOHMMaHUE  HEOOXOAMMOCTHM  HCIOJB30BaHUS  JOCTHXKCHUU
COBpEMEHHOW OMOJIOTHH ISl PAllMOHATIBFHOTO MPUPOAONOIB30BaAHNUS

YMenue peuiaThb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aadH, COCTaBJIAThb
CXEMBI IICPCHOCA BCIICCTB U SHCPTUU B SKOCUCTCMAX (]_ICHI/I HI/ITaHI/ISI)

YMeHre BBITMIOJHATh JIA0OPATOPHBIE M TMPaKTHYECKHEe pPabOTHI,
coOnroaTh mpaBuia Mpu padboTe ¢ ydeOHBIM U JTaOOpPaTOPHBIM
obopyoBaHuEM

YMeHne KPpUTUYECKHU OIICHWBATh U MHTEPIPETUPOBATH UHPOPMAITUIO
OMOJIOTUYECKOTO  COJIEp KaHMsI, BKJIIOYAIOLIYI0  TICEBAOHAaYYHbIC
3HaHUS W3 Pa3IUYHBIX UCTOYHUKOB (CMMU, HayyHO-TIOMYJISIPHBIC
MaTepHuabl); paCCMAaTPUBATh TJI00ATBHBIC DKOJIOTHYECKHUE MPOOIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO
ITO3UIIUIO

10

YMeHue co3aBath COOCTBEHHBIC MMMChbMEHHBIC M YCTHBIC COOOIICHMS,
0000111251 OMOOTNYECKYI0 HH(OPMAIIUIO U3 HECKOIBKUX HCTOYHUKOB,
I'PaMOTHO HMCIIOJIb30BaTh MOHATUHHBIN anmapar OUOJIOTHH

IIpoBepsieMble 31€eMeHTHI COAEPKAHMS

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 DBONIONMOHHAS OUOJIOTHS
11 DBOIONMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa 3BoOJIIONUU. [laneoHTONOTHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHHSI BUJIOB B MaJICOHTOJIOTUYECKOMN JIETOMUCH, TIEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxoacTtBo u pasznuuue (ayH u GIOp MaTEPUKOB
¥ OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA M PA3INUYUS SMOPHOHOB PA3HBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHbBIE, PYAUMEHTAPHbIE OpraHbl, aTaBU3MbL. MOJNEKYISIPHO-
OMOXMMUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MeTa00INYEeCKUX MyTeH y BCEX OPraHu3MOB
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1.2

OpomonmonHas teopus Y. [lapBuua. Ilpennocbulkn BO3HUKHOBEHHS
JapBUHU3MA. [[BUKYyIIME CUIIBI 3BOJIOLMH BUAOB 110 J{apBUHY (M30BITOUHOE
pa3MHOXEHHWE TPU  OrPAaHUYEHHOCTH  PECYpCOB,  HEONpeJeieHHas
M3MEHYUBOCTb, 00ph0a 3a CyIIECTBOBAHUE, ECTECTBEHHBINH 0TOOD)

1.3

Cunrernueckas teopus 3Bontonuu (CTD) U OCHOBHBIE €€ MOJIOKEHUS.
MuxkposBostonus. [lomynsius kak eAMHUIA BUAA U 3BOJTIOLUN

1.4

JBrxyiue cuibl ((akTophl) SBONIONMU BUJOB B IpHpoae. MyTalmoOHHbIN
npouecc M KOMOMHATHMBHAsg M3MEHYUBOCTh. llomynsiiuoHHBIE BOJHBI
u gapeid renoB. Mzomaumss u wmwurpanus. EcrtectBeHHBIE 0TOOpD —
HanpasJAomuil Gaxtop 3Boatronuu. @opMbl €CTECTBEHHOTO 0TOOPA.
[IprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojioluu. IIpumepsl
NPUCTIOCOOJIEHNH Y OPraHu3MOB. ApOMOP(O3bl U UN0AAANTALINH.

Bun wu BupooOpazoBanue. Kputepun Buga. OcHOBHblE  (DOpMBI
BU000pa3oBaHus: reorpapuieckoe, IKOJIOTHIECKOE

1.5

MakposBomoriusa. Dopmbl  dBosonuu:  pUICTHYECKAs, JUBEPreHTHAs,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BOIOMH

Bo3nukHoBeHUE 1 Pa3BUTUC JKU3HU HA 3emie

2.1

JloHay4yHble MPEACTABICHUS O 3apOXKICHUHU XKU3HU. HayudHble THUIOTE3BI
BO3HMKHOBEHHUS KM3HU Ha 3emJyie: abroreHe3 M MaHCIepMHsS. XHUMHUECKas
ABOJIIOIHUS. DKCIEPUMEHTAIBLHOE MOATBEPIKICHUE XUMHUYECKON ABOJIIOIUH.
Hauanenbie aTambl Ouosiormdeckod sposiroruu. ['mumorteza PHK-mmpa.
[TepBbie KIETKU U UX 3BOIONUA. DOPMHUPOBAHUE OCHOBHBIX TPYIIT KUBBIX
OpraHu3MOB

2.2

PazButne xu3Hu Ha 3emuie mo 3paM U nepuonam. Karapxeil. Apxeiickas
U MpoTepo3oiickas Ipsul. Ilaneo3oiickas spa u ee mepuoabl: KeMOPUUCKHU,
OPAOBUKCKHM, CHIIYPUMCKUM, NEBOHCKUU, KAMEHHOYTOJbHBIA, MEPMCKHUU.
Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKUH, MEJTOBOM.
KaliHo30iickass 3pa W €€ mNepuoapl: MaJICOrCHOBBIM, HEOTCHOBBIH,
AHTPOIIOT€HOBBIN. XapaKTepPUCTUKA KIIMMATa U TE€OJIOTHYECKUX ITPOLECCOB.
OcHOBHbIE 3Tambl 3BOJIIOIUUA PACTUTENBHOTO W JKMUBOTHOTO MHpA.
Apomopdo3bl y pacTeHHUI U KUBOTHBIX. [losiBIIeHNE, pacliBET U BEIMUPAHHE
TPYIII KUBBIX OPTaHU3MOB

2.3

Cuctema OpraHM4ecKOro Mupa Kak OTpa)keHue 3BoMoNUU. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB

2.4

DBOJIIOIMS YesloBeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue npeacraBieHuit
0 MPOUCXO0XKICHUH YesoBeka. MeTo bl u3yueHus antpomnoreHe3a. CxoacTaa
W pa3Iuuusl 4YeJIOBEKA M KUBOTHBIX. CHCTEMATHYECKOE TIOJIOKEHUE
YeJI0BEKa.
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HBuwxymue  cuibl  (pakropbl) — aHTpomoreHeza.  HacnencrBeHHas
M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOlecTBeHHbI 00pa3 >KHU3HH,
U3TrOTOBIIEHHUE OPYAUN TPyAa, MBIIUICHUE, PEYb

2.5

OCHOBHBIE CTaJIUM U BETBU IBOJIOIMU YEIOBEKA: AaBCTPAIIONUTEKH, HeIOBEK
yMenblid, YemoBek npsaMoxoasuinii, YemoBek HeaHAepTadbCKui, YenoBek
pa3ymubiii. Haxoakh HCKOMaeMbIX OCTAaHKOB, BpEMSl CYIIECTBOBAaHUS,
00J1acTh pacrpoCcTpaHeHus, 00BEM FOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPYIus

2.6

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAsS
(eBpa3miickasi), Herpo-aBCcTpajoujHas (PKBATOpHUANbHAS), MOHIOJOMIHAS
(a3maTcko-amepHuKaHcKas). UYepThl MPHUCHOCOOJIEHHOCTH MNpeacTaBUTEIeH
YeJIOBEYECKUX pac K YCJIOBHUSM CYHIECTBOBaHHA. ENMHCTBO 4enoBEYECKUX
pac. Kputuka pacuzma

OpraHu3mbl U OKpy:Karolias cpeia

3.1

DKOJIorus Kak HayKa. 3aJ1auu U pa3/iesIbl 9KOJIOTUH. MeTo bl SKOJIOTHYECKUX
UCCIIeIOBaHUN. DJKoyiorudyeckoe MupoBos3peHue. Cpeabl oOuTaHUsS
OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/1YyIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAas

3.2

Okonornyeckue ¢aktopsl. Kiaccudukamus 5KoI0rudeckux (HakTopos:
abuotnyeckue, OMOTUYECKHUE U aHTPONOTeHHbIe. JelicTBHE IKOIOTHYECKUX
(GaKkTOpOB Ha OPraHU3MbI

3.3

Abuotnueckue (pakTophl: CBET, TEMIIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnennst OpraHu3MOB K JEHCTBUIO a0MOTHYECKHX (AaKTOPOB.
buonorunueckue puTMsI

3.4

buotnueckne  axTopshl. Bunsr  OMOTHYECKHMX  B3aUMOJEHCTBUMA:
KOHKYpPEHIIMS, XHWIIMHUYECTBO, Iapa3suTH3M, MYTyalu3M, KOMMEHCAJIH3M
(Hax1eOHMYECTBO, KBAPTHUPAHTCTBO), aMEHCAIIN3M, HEUTpaIu3M. 3HAUCHHE
OMOTHYECKUX  B3aMMOJCHCTBUMA 11 CYIIECTBOBAHUA  OPTaHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XAPAKTCPUCTUKH  IIOIIYJISAIIHH. OCHOBHBIC ITOKa3aTeNu
IMOITYJIALIMN | YHUCJIICHHOCTD, INIOTHOCTb, POKIAACMOCTD, CMCPTHOCTD,
IIpHUpPOCT, MUI'PALIH. I[I/IHaMHKa YHUCJICHHOCTH IIOIIYJIAONH U €C PCTyJIAINA

COO6IH€CTB3 H OKOJIOTHYCCKHNEC CUCTCMBI

Coo0bmiectBo opraHu3mMoB — OuoreHo3. CTpyKTypsl OMOIIEHO3a: BHIOBasi,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumesas). Buasl-momuHanTsl. CBS3H
B OHOIIEHO3€e

4.2

Dkonoruueckue cuctembl (9kocuctemsbl). Ilonstue 00 skxocucteme
u  OwuoreoneHoze.  DyHKIMOHAIbHBIE  KOMIIOHEHTBl  3KOCHCTEMBI:

93




MPOAYLEHTbl, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BeLIECTB M MOTOK
SHEPruM B 3KocHucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU SKOCHUCTEMBI.
[Tumesbie nenu u cetd. OCHOBHBIE MOKAa3aTeNM SKOCHCTEMBI: OnMoMmacca,
OPOAYKUHUSA. ODKOJOTHYECKHE MUPAMUIbl: TMPOAYKIUH, YHUCICHHOCTH,
Oouomaccel. CBOHCTBa SKOCUCTEM: YCTOWYMBOCTb, CaMOpPETYJIALHNA,
pa3zButue. Cykueccus

4.3

[IpupoaHbIe 35KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO
WIH [IUPOKOJIMCTBEHHOIO JIECa.

AHTpPOIIOreHHbIE  AKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe U XO35IICTBEHHOE 3HAYCHUE arpo3KOCHUCTEM
1 ypOO3KOCHCTEM.

buopa3nooOpazue kak ¢aktop ycroiiumBoctu skocucteM. CoxpaHeHHE
OMOJIOrMYeCcKOro pazHooOpas3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o 6uocdepe. I'paHuiipl, coctaB U CTPYKTypa
ouocdepsl. XKupoe BemectBo u ero Gpynkiun. OcodbeHHoctr 6uocdepsl Kak
ro0anbHON JKOCHCTEMBI. J[MHAMUYecKoe paBHOBECHE W OOpaTHas CBS3b
B Omochepe. KpyroBopoTel BemecTB W OWOTCOXUMHUYECKUE ITHKIIBI
aJeMeHTOB (yriepoja, a3oTa). 30HaIbHOCTh Ouochepbl. OCHOBHBIE OHMOMBI

CYIIH

4.5

YenoseyecTBO B Ouocdepe 3emiin. AHTPONIOTeHHbIE U3MEHEHUsI B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE TPOOIIEMBI.

OcHOBa palMOHAJIBHOTO YNPABICHUS MPUPOJHBIMU peECypcaMu U UX
ucnoiib3oBaHue. JJocTmkennst OMOJIOTHU U OXpaHa MPUPOJIbI

94



JlesiTeJIbHOCTDH YYUTEJISl ¢ y4€TOM padodeil mporpaMMbl BOCIIUTAHHUSA

Peanuzanus negarorudyecKuMu pabOTHUKAMH BOCIUTATEIBLHOTO MOTEHIIMANIA YPOKOB
(YpO4HOI 1eSITENHHOCTH, Ay TUTOPHBIX 3aHATUM B paMKaX MaKCUMAJIbHO JOMTyCTUMOMN
y4eOHOU HAarpy3KH) NpeycCMaTprUBaeT CIIEAYIOIIEE:

®MaKCUMaJIbHOE MCIO0JIb30BaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEN COIEpKaHUs yUeOHBIX
peaMeToB s (GOPMUPOBAHUS Y 00YUAIOIINXCS POCCUUCKUX TPAAUIIMOHHBIX TyXOBHO-
HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX IIEHHOCTEH, POCCUICKOTO HCTOPUUYECKOTO CO3HAHMS Ha
OCHOBE UCTOPHUUECKOTO MPOCBEIICHUS; TOJ00P COOTBETCTBYIOIIETO TEMATHYECKOTO
COJIep>KaHusl, TEKCTOB JIJIsl YTEHUS, 3a7a4 JIJIsl PEIICHUs, MPOOJIEMHBIX CUTYaIlUN JJIst
00CyXICHUH;

®BKIIIOYCHUE YUUTEIISIMU B pabodre MporpaMMBbl IO BCEM YUEOHBIM MpeIMeTaM, Kypcam,
MOJYJISIM 1I€JIEBBIX OPUEHTUPOB PE3YIHTATOB BOCIIUTAHUS, UX YUET B POPMYTUPOBKAX
BOCIIUTATENbHBIX 3aJ/1a4 YPOKOB, 3aHSTH;

®BKIIIOYCHUE YUUTEISIMU B pabourie MporpaMMbl y4eOHBIX MPEIMETOB, KYPCOB, MOYJIEH
TEMAaTUKH B COOTBETCTBUU C KAJICHIAPHBIM IJTAHOM BOCIIMTATEIILHON pabOTHI
(ucnonipzoBanue mMeponpusTiit Kasiennapst o6pa3oBaTenbHbIX COOBITHM, MPUYPOUCHHBIX K
roCyJapCTBEHHBIM M HAITMOHAIBHBIM Ipa3aHukaM Poccuiickoii denepanuu, mamMsTHHIM
JlaTaM U COOBITHSIM POCCUHUCKOM UCTOPUU U KYJBTYPHI);
®BLIOOP METOJI0B, METOUK, TEXHOJOTUM, OKa3bIBAIOIINX BOCITUTATENIHLHOE BO3/IEHCTBHIE HA
JUYHOCTh B COOTBETCTBUU C BOCIIUTATEIbHBIM HJI€AJIOM, LIEJIbIO U 3a/1a4aMH BOCIIUTAHUS,
LEJIEBBIMUA OPUEHTUPAMU PE3YJIbTATOB BOCIUTAHUS; PEaTU3al1I0 IPUOPUTETA BOCTIUTAHUS
B yueOHO 1eITeTbHOCTH;

®IIpUBJICUEHUE BHUMAHUS O0yUYaIOIIUXCS K IICHHOCTHOMY acCleKTy M3y4aeMbIX Ha ypoKax
IIPEAMETOB, SIBIICHUA M COOBITUH, MHUIIMMPOBaHUE 00CY KICHUH, BEICKa3bIBAHUN CBOCTO
MHEHUS1, BEIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHS K U3Yy4aeMbIM COOBITUSM, SIBICHUSM,
JULaM;

SIIPUMEHCHHE MHTEPAKTUBHBIX (POpM yueOHOM pabOThI - MHTEIUICKTYaIbHBIX,
CTUMYJIHMPYIOMINX MO3HABATEIbHYI0 MOTUBAIMIO, UTPOBBIX METOJIUK, JUCKYCCUM, TAFOIINX
BO3MOXHOCTh MPUOOPECTH OTBIT BEJIEHUS KOHCTPYKTUBHOTO JAHAJIOTa; TPYMIIOBON PabOThI,
KOTOpasi Y4UT CTPOUTH OTHOIICHHS U JIEWCTBOBATh B KOMaHJIE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTUYECKOTO MBIIUICHUS;

e1100y’K/IeHHE 00YyYaIoONIUXCsi COOMI0AATh HOPMBI TIOBEICHNS, TIpaBuiIa OOIICHUS CO
CBEpPCTHUKAMH U TeJJaroraMu, COOTBETCTBYIOIINE yKJIaay o01eo0pa3oBaTebHON
OpraHu3allii, yCTAHOBIICHUE U TIOIJICPKKY TOOpOKEIaTeTbHON aTMOC(hepHI;

eOpraHM3allii0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YUYAIOIINXCS HAJ
HEYCIEBAIOUMMHU OJJHOKJIACCHUKAMHM, B TOM YHCJIE C 0COOBIMU 00pa30BaTEIbHBIMU
MOTPEOHOCTSIMH, TAFOIIETO O0YUYAIOIIUMCS COIMATbHO3HAYMMBINA OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIH;

SUHUIIMUPOBAHUE U TOJIEPHKKY UCCIEIOBATEIILCKOMN AEATEILHOCTH 00YUaIOIMUXCs B
dbopMe MHIUBUIYATbHBIX U TPYIIIOBBIX MPOEKTOB BOCIIUTATEIbHON
HAaNpPaBJICHHOCTHU.IIPUBIICUEHUE BO3MOKHOCTEN IPYTUX YUPEKICHUN U OpraHU3alAi—
CIIOPTUBHBIX KITyOOB, JIEYEOHBIX YUpeKIeHUH, OnbiuoTek, IHTepHeT u ap.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA
* buonorus. O6mas 6uomnorus, 10 knacc/ Cubornazos B.U., Aradonosa I.b., 3axaposa
E.T., O6miecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCThIO «[PODA»; AkiinonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHne»
* buonorus. O6mas 6uomnorus, 11 knace/ CuBornazos B.U., Aradonosa U.b., 3axaposa
E.T., O61iecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «/IPODA»; AKInoHepHoe
obmectBo «M3natenscTBO «IIpocBemnieHne»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1. Coopuuk 3ama4 no obmieit ouonorun 9-11 knaccel. E.H. [lembsinkoB u n1p.Mockga, 2019
2. A.A. Kupunenko . EI'D 6uonorus . ['enetuka. MonekymnspHas O1oaorusi. IKOJOTHS.
OponoIus. TpeHUPOBOYHBIC TETPAIH.

3. buonorus. Bech mkonbHbINA Kypc B TabJIUIIAX.

4. buonorus B cxemax u tabaunax. B.M. XKenesnsk., 2019 r.

5. Meroanueckoe nocobue k yueonuky B.b. 3axaposa. 6.B.C. Poxsos. buonorus EI'D.
7. buonorust 10-11 knacc KonTposibHO-U3MepurebHble MaTepuanbl.non pea H. A.
bornanosa.

8. buonorus cipaBOYHUK JIJIs1 IIKOJBHUKOB U MOCTynaromux B By3bl. T.JI. bornanosa.
2020 .

9. A.B. Tepemos, P.A, IlerpocoBa buomnorus 10, 11 knaccel, Mocksa, 2022 r.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

1.www.festival.1september.ru - dectuBans nemarorudeckux uaeii "OTKPHITBHIH YPOK"
2006 - 2007. Paznen "lIpenogaBanue ouonoruu" - 86 craTeil.
2.www.charles-darwin.narod.ru - Hapne3 Japeun: ouorpadus ¥ KHHUIH.

3.Enunas xomiekiys nudpoBeIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru

4.DenepanbHbIN IEHTP HHPOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB (PIIMOP)
http://fcior.edu.ru

5.®enepanbHas nHGOpPMAIIMOHHAS cucTeMa «EMHOE OKHO JTocTyna K 00pa30BaTelIbHBIM
pecypcam» http://window.edu.ru/

6.buonorus. http://bio.1september.ru/

7.www.informika.ru - snextponHsIii yueOHuk "buonorus" (Bep. 2.0 - 2000) u3 mukiIa
"OO6yuaromue SHIUKIoneAnn". - Y4eOHbIN Kypc, KOHTpOJbHEIE Bompockl. (Kak
MoJs30BaThes - cM. "[lomorn".)

8. www.bril2002.narod.ru - buosorus mis mkoasHUKOB. KpaTtkas HHPOPM. 1o pas3ienam:
O6mas omnonorus, boranmka, 30omorus, Uenosexk.

9.http://www.ege.edu.ru - OdurmanbHbliit mHGOpMaOHHBIHA TopTat EID.
10.http://ru-biologia.livejournal.com/12284.html - [TpoGembl 3BOTIOIIUN

11.Ypox (POI) https://resh.edu.ru 12. Ypok (HcopTan) https://nsportal.ru
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