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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHWA W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOW 00pa3oBarenbHON mporpaMmsbl, mpeactaBieHHbIx B @I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®enepanuy,  pealu3yOIIMX  OCHOBHbIE  00pa3oBaTElIbHbBIC
MIPOTPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHKE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOTo mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEW OOy4aronIuXcs.
[IporpamMmma 1o ¢u3uke AaéT TMpeACTaBICHHE O LEIX, COACpPKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenune kypca (uzuku yriayOJEHHOTO YPOBHS TO3BOJIAET peaTn30BaTh
3aa4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MIPOSIBJICHHSI CBOWX HMHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KayKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs 0o0pa3oBaHUs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IMYHBIM  (PU3KKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mporpamme mo (¢u3MKe oOmpeAensioTcs IIaHUpyeMble pe3yJbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM it  pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCsS, OCBOMBIIHMX
nporpamMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oO0pa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma no gpu3MKe BKIIOYALT:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 10 To1aM 00YUeHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCIIOJI30BaHA YUYUTEIIMU (DU3UKHU JUTsI COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
NPEIOCTaBICT BO3MOXKHOCTH IS peaju3allid  Pa3INYHbIX METOJUYECKHIX



MOJIXOJOB K NPENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBHUU
COXpaHEeHUs1 00s3aTeTbHOM YaCTH COEPIKaHUS Kypca.

®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHPOMBI, BHICTYMAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoieM mupe. LIkonpHBIN Kype (U3UKH — cCCTEMOOOpa3yroInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENINIIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTuky, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIYYEHHsS] HOBBIX MaTepUajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (opMHUpOBaHHE YMEHUN NPUMEHSATh HAy4YHBIN
METO/]I IO3HAHUSI ITPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (DHU3UKH
oObeaUHEH BOKPYr (Qu3nyueckux Teopuid. Benymum B Kypce sBIseTcs
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea cymanumapuzayuu. EE peanuzaiys npeanosiaracT HCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoiEHHOTO YpOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu »TOM paccmarpuBaroTcsi Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TakXke OOCYXIEHHU
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
IOPUHLINAIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s ¢usuku peanuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENIBHOIO KCIIEPUMEHTA KaK



MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporecca. s yriyOnéHHOTO
YPOBHS — 93TO CHUCTEMa CaMOCTOSITEIBHOIO YYEHHUYECKOTO OSKCIIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTepuana, 1abopaTtopHble padOThl U pabOTHI MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
JBa crocoba peanu3zaluyd (QU3MYECKOro TpPakTHKyma. B mepBom ciydae
NPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpalnuss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipolecce u3ydeHus pasaena (temsl). IIpu 3ToM mon paboramu
IPAKTUKyMa TIOHUMAETCsl CaMOCTOSTEIbHOE UCCIEN0BAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIArOBOM HHCTPYKIIHH.

B nmnporpamme mo ¢usnMke cHCTEeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa Ipe/CTaBlIeHa €IWHBIM nepeuHeM. Bridop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIISAETCA
y4acTHUKaMU 00pa30BaTeIHHOTO MpoIlecca UCXOAS U3 0OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[Ipm sTom obecneunBaeTcs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM nns pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MUECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSIThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETpUpYs IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3zaenioB. [[isi KaueCcTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHWs Ha OOBACHEHWE/NPEICKa3aHhe MPOTEKAHUS
(bu3MYecKuX SBJIEHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmarepualbHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypc (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
1abopatopHoe O00OpyIOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B Iporpamme Io
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMoHCTpauoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (U3MKE KIFOYEBBIX JEMOHCTpalMi s
UCCIIEIOBAaHMUSI ~ U3y4aeMbIX SIBJICHHUH U  TMPOIECCOB, OSMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.



JlaGopaTopHoe 00OpynOBaHHME MJII YYCHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh TOCTPOCHBI Ha KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JT1a00paTOPUid.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHHEe UWHTEpeca M CTPEeMJICHUS OOydYaromMXcsd K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUN O HAYYHOM METOJE MO3HaHHUS U (popMHpoBaHHE
MCCJIEI0OBATEIBLCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

(GopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4E€HHS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUe YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(bopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOYHBIX cepax Oynay1iei
npodeCCUOHAIBHOW  IESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJTOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEIyIoMMX 3ajad B
pouecce U3yyeHus Kypca GU3MKN Ha YpPOBHE CPEIHET0 0011Iero o0pa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0  (U3UKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
bu3nYecKuX SBICHUN B MPUPOJE W JUISI NPUHITHS TPAKTUYECKUX DPEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/1ad, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckoil MOJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCIE 3ajad
WHXEHEPHOI'0 XapaKTepa;

MOHMMaHWe (PU3UYECKUX OCHOB M MPUHIIUIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIaJICHUE METOJIaMH CaMOCTOATENIBHOTO IUJIAHUPOBAHHUS W TMPOBEACHUS
GU3MYEeCKUX OKCMEPUMEHTOB, aHalIM3a W HUHTEpHpeTanuu  WHGOpMAIH,
OIPENENIEHHS TOCTOBEPHOCTH MOJYYEHHOI'O pE3yJIbTaTa;



CO3JJaHHE YCJIOBUM ISl PAa3BUTHUS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN YypOBEHb
u3ydyeHus yuyeObHoro mnpeamera «®dusmka» Ha ypOBHE CpeOHEro o0OIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacor: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JadopaTOpHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
npoBeleHusT J1abOpaTopHbIX paboOT U ONBITOB € YYETOM HMHAMBHUAYAJIbHBIX
0COOEHHOCTEN 00yYarOIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BenuuuMH  (abconroTHas U
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBo naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIieHnii U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPWU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAaHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopgenb cucteMbl OTCYETA, WIUTIOCTpAIUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLMOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumansHbpie cucteMsl orcuéra. [IpuHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHBAJICHTHOCTh TI'PAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBUKCHUSL.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, navopamopnsvie padomul, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue IBHKEHHsI OpycKa IO HAKIOHHOM IUIOCKOCTH € NEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamieHus. [limedo cuiibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pelI€TuyaThle KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuunanbHast sHEprUs ynpyro jaepopmupoBaHHON TpykuHbl. [loTeHIanbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

Cesi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalicHUs] KUHETUYECKONM M NOTCHIMAIBHOM 3HEPruil INpu
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepeHne nMmiryiibca Teiia o TOPMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTHM MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTH
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE AITHUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CHUCTEMBI CO CpEAHEH
KMHETUYECKOU dHEpPruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHUE 3HAYEHUS BEIMYHUH, OMMCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa u BbIpaXX€HUE IS BHYTPEHHEH SHEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuke. Beruucienue padboThl 1o rpapuky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »Heprus. KommuecTtBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afauadbara. AGCONIOTHAs TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3gymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHACHcamus. lcmapeHue W KWICHHWE. Y enbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsxenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0OaxX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKHE IPOILIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumsipasie siBJIeHUS.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W TOJYHPOBOIHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NO0JIA. CBA3b HANPSKEHHOCTH TOJIA U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3aPsI0B.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coennHEHNE KOHIeHCAaTOPOB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, reHepaTtop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3aPSHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne pa3psaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hampsokenune U u DJIC € .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBIICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHHs A1 PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3ambIKaHHE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOLIHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-Iy4eBass TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHL: AHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTHM  CONPOTHUBIICHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHA  IKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHH, N3MEpPUTENbHbIE TPUOOPHI, UPpPOBas 1adbopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIKUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHUE U KAlMJUISIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUIKHE KPUCTAJUIbI, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yU4€T CyXOro M OKHJAKOTO TpPEHUsS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLUU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MAaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, napa- u JUaMarHeTUKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMMPUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUi MarHuTHOM MHIYKIIMU TOJIS ITTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnroienue nBUAKEHUs MMy4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeNCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MWHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylllka WMHIYKTMBHOCTM B LENM MOCTOSTHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJien 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Kojaebanusx. BeiHy)eHHbIe KoeOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0Jie0ATEIbHOTO IBUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanne kojebaHWW Trpy3a Ha MacCHBHOM TPYXXKHUHE C IEIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIINUX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CHITBI TOKA B KOJIEOATEIBEHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYecKue yCTPONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIKUX AIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPOJOJbHBIE BOJHBL. llepuon, CKOpoCTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u quppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeshb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon myueit B mpusme. [ucnepcus cera. CroKHBIM cocTaB Oeloro cCBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epudyeckoil JMH3bI OT €€ F€OMETPUH U OTHOCHUTEIBHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaoMIIeHHs CBETA.

HabnroaeHnue noJHoro BHyTPEHHEro OTpakeHus. Mozelb CBETOBOJA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenue naTepdepeHnnm cpeTa.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJISIpU3aIii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdhepeHIIny JIa3epHOTO U3JIYyYCHUS Ha JIBYX IIEISIX.

HaOmronenue nucnepcum.

Habmronenue u ucciaegoBanre Tu(pakiinoOHHOTO CIIEKTpa.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPHUH OTHOCUTEIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIIECHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JTAOOPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onpitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHME CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpauuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornomienre (pOTOHOB MPHU MEPEX0Jie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHH4eCcKrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKMUKyMm.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens snapa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoOMCTBa MOHM3HMPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbI QOH n3nydyenus. Jlo3umerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AIEPHON DHEPTETUKH.

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
SHEprusl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHn4eckne yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHs acTpoHoMuu. [IpuKkinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnmus, sSpKkue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
["anmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBa3zapbl. UEpHBIE ABIPHI B sApPAX
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraraiakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HaGmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, MJIaHET, TYMaHHOCTEHM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPEHUN (HU3NUYSCKUX BEIUYHMH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMUH U aCTPODU3UKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOW  (PyHKIUMH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

N3yuenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4YHbId (DAKT, TUIOTE3a, (PU3MYEecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [Ipu3Haku mogoOusi TPEYroJbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMATHOCTUKA B MEIWIIMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpoJe.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

Teocpagpusa: wmarHutTHbIE TONIOCA 3€MJIM, 3QJIEKM MArHUTHBIX  PYI,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBE/ICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOCHNE YCTOMYMBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKOM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYphI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3ydeHUs: (PU3MKH OCYHIECTBISTh MPOEKTHYIO M HCCIEAO0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE MTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATEeTLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3adayd pPe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBATh MPHOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIHNE AIbTEPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHus, IMpPaBOBBIX MU
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (HOPMY MPECTABICHUS U BU3YyaIU3aI1H.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh €I COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIIEHUSI PACUETHBIX U KaYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOp, ApTyMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekCHH il OICHKA CUTYyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLUOHAIIbHBIN WUHTEIUIEKT, MIpEANoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHAE JAPYTHX, YYUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHOIN HAy4YHOU KapTHUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TIPUMEHUMOCTH MoOJened (Quanyeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrnpyroe u abCoNMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJCIIN Ta3a, KUJIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amuies Ui CKOpPOCTH M TEpEeMEIEHUs,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOrO Teia), MPU OTOM HCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEIHEHM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
HenyM WU JJId 3aMKHYTOM DJIEKTPUYECKOM uenu, 3akoH JIxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmauuyd NpPYKHUHBI, KOJMYECTBO TEILJIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO T10JIH,
HaIPsOKEHHOCTh  TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHHUE, MU(y3us, HUCIIapeHHeE,
KHUIICHUE M KOHJEHCAIs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BETMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHbIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBedaroued TpeOOBaHUSIM 3a/lauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3ULIUKA SKOJIOTUYECKON O€30aCHOCTH, MPEACTABICHUN O PALIMOHATEHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJAEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHHE pacCMaTPUBAEMO MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCST YMEHUI:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3THYECKOU cdepax NesATeNbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00ILIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DJIIEKTPUUECKOE M OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOIeOaHus, MATeMaTUYECKU MasITHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CICUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCHUTEJILHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W IHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsl AlIpa, SHEPTHUSI CBA3U SAPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300paXKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tell, YBOJIONHH 3BE3 M BeeneHHoi;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaTb  BBIBOJABI 1O  pe3yibTaraM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIJI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0E30MacHOro TPy/la MpU MPOBEACHUN HCCIICIOBAaHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW W HEIBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOANTH Pacu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
Pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPAlliU 3HAHUHA U3 IPYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPONU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIFHO PACTIPEACIATh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/I IO3HAHMSI ITIPUPO/JIbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
HWroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUN 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe moie 24
4.2 [TocTOsTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Owuskucckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8+2=10 16




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mMKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Hroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil NPakKTUKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' NeSITebHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4+2=6 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
undposbie . .
Ne bp B ToMm umciie ¢ yuérom padoueit
Tema ypoka o0pa3oBaTte/ibHbIC
n/n Bcero NPOrpaMMbl BOCIIMTAHUSA
pecypcsl
1 ®dusnka — pyHIaMEeHTaIbHAS HayKa O IPUPOIC 1 bubmorexa LOK
i e https://m.eds00.ru/ff0c32e2 Moznyims «Ypounas
5 Hayunslif MeTO O3HAHUS U METO/BI UCCIIETOBAHMS 1 bubnnorexka HOK JEATEIILHOCTDY.
(bU3UYECKUX SBICHUN https://m.edsoo.ru/ff0c33e6
Peanusanus
3 OKCHEpUMEHT U TEOPUs B IPOLIECCE MTO3HAHUS 1
npupobl. HabmroneHre u 3kCiepuMeHT B GU3MKe BOCITUTATEILHOTO IIOTCHIIMAIIA
4 BxoaHasi KOHTpoJbHasA padoTa. CriocoOb! 1 YPOKOB (YPOUHOI IEATETBHOCTH,
U3MepeHUs: PU3NUECKUX BEIUYHH
ayJIMTOPHBIX 3aHIATHI B paMKax
5 AOCOI0THAs M OTHOCUTENIbHAS TOIPEITHOCTH 1
U3MepeHuil pU3nYecKux BEINYUH MaKCHUMAaJIbHO JOMYCTUMOHN yueOHOMH
MopnenupoBanue B pusuke. Ponb u mecto ¢pusuku B
B N Harpy3kH) MOXeT IpeJycMaTpuBaTh
6 (bopMUPOBAHUN COBPEMEHHOM HayYHON KapTUHBI 1
MHpPA, B MPAKTUYECKOMN AEATETbHOCTH JIFOAEH (YKa3bIBaOTCsl KOHKPETHBIE MTO3ULIHH,
Mexannueckoe nBukenue. CucreMa oTcyera. BuGmorexa LJOK uMerouyecs B 00pa3oBaTelbHON
7 OTHOCHUTEIBHOCTH MEXAHUYECKOTO JIBUKEHUSI. 1
https://m.eds00.ru/ff0c3508 oy rappsammy wn
[Tpsimast u oOpaTHas 334U MEXAHUKH p
Panuyc-BekTOp MarepralbHON TOUKH, €70 MPOEKIINH 3alIaHUPOBAHHEIE):
8 Ha ocu koopauHat. Tpaekropus. [lepemenienue. 1
MaKCHMaJbHOE
CxkopocTb. X poeKuuy Ha OcH KOOpAUHAT
9 PaBHOMEpHOE TIPSIMOJIMHEWHOE ABUKEHUE. 1 bubmuoteka [JOK UCII0JIb30BaHUE BOCIIUTATEIBHBIX



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

I'pamueckoe onrcanne paBHOMEPHOTO
IPSMOJMHEIHOTO ABHKCHUS

https://m.edsoo.ru/ff0c3620

CrnosxxeHue niepeMelieHuil u ckopocteil. Pemenue

10
3a1a4y
HepaBHomepHoe aBmxenrne. MruoBeHHasi CKOPOCTb.
11 Yckopenue. [IpsimonuHeliHOE ABUKEHUE C bubmorexa LHOK
https://m.edsoo.ru/ff0c372e
MOCTOSTHHBIM YCKOPEHUEM
12 ['padmyeckoe onrcanue NPSIMOIUHEHHOTO ABUKCHUS
C TIOCTOSIHHBIM YCKOPEHHEM
CBoOogHoe majienue. Y CKopeHue CBOOOIHOTO
13 najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, bubnnorexa LIOK
https://m.edsoo.ru/ff0c39cc
YCKOPEHHS OT BPEMEHH U UX TpaduKu
14 JIBukeHue Tena, OpOIIeHHOTO MO YTJIOM K
TOPU30HTY
KpuBonunelinoe aBuxeHue. JBrxeHue mno
15 OKPYKHOCTH. YTJIOBas U JJMHEWHAsA CKOPOCTb. bubmuotexa [JOK
Ilepuon u yactora. LIeHTpOCTpEMUTEIIBHOE U TIOJIHOE https://m.edsoo.ru/ff0c39cc
YCKOpEHUe
16 KonTponbnas pabora no teme "Kunemaruka"
ITepss1if 3akoH HproToHa. IHEpLIManbHBIE CUCTEMBI
17 orcuéra. [[puHuun otHOCHTENBEHOCTH [ amues.
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuua. PaBHOnelicTByIO1AsA cuia. Bropoit 3akoH bubnmoreka [JOK
Hsrorona. Macca https://m.edsoo.ru/ff0c3be8
N N bu6mmoteka [IOK
19 Bzaumopeinicteue ten. Tperuit 3akoH HeroTona https://m.edsoo.ru/ffoc3be8
20 [Ipunnun cynepnosunuu cui. Pemenue 3agayd Ha bubanoreka HOK

IIpUMEHEeHNe 3aK0OHOB HproToHa

https://m.edsoo.ru/ffOc3be8

BO3MOKHOCTEH coJiepKaHUs yueOHBIX
MPEAMETOB 117151 (GOPMUPOBAHUS Y
00yJaronuxcsi POCCUHUCKUX
TPAAUITMOHHBIX JYXOBHO-
HPABCTBEHHBIX U COIIMOKYJIBTYPHBIX
LIEHHOCTEH, POCCUIICKOTO
HMCTOPHYECKOTO CO3HAHUS HA OCHOBE
HCTOPHYECKOTO MPOCBEIICHUS;
1o0100p COOTBETCTBYIOIIETO
COJIepKaHus YPOKOB, 3a/IaHUIA,
BCIIOMOTaTeNbHBIX MaTEPUasoB,
MPOOJIEMHBIX CUTYaIlUN JJIst
00CyXIeHUM;

BKJIFOUCHHUE YUUTEIISIMA B
paboune mporpamMMBbl 1O y4eOHBIM
peaAMeTam, Kypcam, MO IsSIM
IIEJIEBBIX OPUEHTHUPOB PE3YIIHTATOB
BOCITUTAHHS, UX YUET B ONPEACIICHUN

BOCIIMTATCJIBHBIX 3a/la4 YPOKOB,



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD

bubmnoreka LIOK

21 rpaBUTAIMOHHOM U MHEPTHOU MacChl https://m.edsoo.ru/ff0c3d00
22 Cuna TspKeCcTH M yCKOpeHHe CBOOOIHOTO IaIeHus
JIBukeHre HeOECHBIX Te U UX UCKYCCTBEHHBIX
23 cnyTHUKOB. [lepBast kocMHuuecKasi CKOPOCTh. 3aKOHBI
Kennepa
bu6mmoteka [IOK
24 Cuua ynpyrocts. 3akon I'yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. [Ipupoaa v BUIIbI CUJT TPEHUS.
25 I[Bnmeine B mnixgcm urasec y‘IéT(I)DM CHJIBI brbmmorexa LTOK
https://m.edsoo.ru/ff0c3f76
COTMPOTHUBIICHUS CPEJIBI
26 Jasnenue. 'mapocratuueckoe napnenue. Cuiia
Apxumena
97 AbcomoTtHo TBepnoe Teino. [ToctynarensHoe u
BpalllaTeIbHOE JABM)KEHNE TBEPJIOTO Teja
98 MOoOMEHT cuibl OTHOCUTENBHO OCH BpauieHus. [Inedo bubnnorexka HOK
CUJIBI https://m.edsoo.ru/ff0c41a6
CrnosxeHue cuil, IPUIOKEHHBIX K TBEPIOMY TEIy.
29 HenTp TskecTu Tena. Y cioBUs paBHOBECHS TBEPAOTO
Tena. Buael paBHOBecHs
30 Penrenne 3amau
31 KonTtponbHas padora no teme "/lunamuka. CraTuka
TBepaoro rena'"
NMitynbsC MaTepUAIbHON TOYKH, CUCTEMBI
39 MaTepHalIbHBIX TOYEK. LIeHTp Macc cuctembl bubmuotexa [JOK
MaTepHaIbHBIX TOYEK. TeopeMa 0 JBH)KEHUHU LIEHTpa https://m.edsoo.ru/ff0c43d6
Macc
33 WMty nibC cHITBI M1 MI3BMEHEHHE UMITYJIbCa Tea. 3aKOH

3aHATHI,
BKJIIFOYCHHE  YYUTEISIMH B
paboune

IpPOrpaMMbl  y4eOHBIX

MPEIMETOB, KYpPCOB, MoyJen
TEeMaTUKA B  COOTBETCTBHUH  C
KaJIeHAapHBIM MJIAaHOM
BOCIHUTATEIbHOU PabOTHI;

BbIOOp METOJIOB, METOMUK,
TEXHOJIOTHH, OKa3bIBAIOIINX
BOCIIMTATEIbHOE  BO3JEHCTBUE Ha
JUYHOCTH B COOTBETCTBUU  C
BOCIIUTATEIbHBIM HJEAJIOM, LIETbI0 U
3aJjadyaMd  BOCHHUTAHMSI, I€JIEBBIMU
OpUEHTUPAMHU pe3yabTaTOB
BOCIIUTAHUS; peanzainuio

MPUOPUTETAa BOCHUTAHMUS B y4eOHOM

JIeATEeTLHOCTH;
MIPUBJICYCHUE BHUMAaHUS
oOydJalomuxcsi K  I[EHHOCTHOMY



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

COXpPaHCHUA UMITYJIbCA. PeaktuBHOE JABMOKCHUC

34

35

MoMeHT umnynbca MaTepuabHOM TOYKH.
[IpencraBieHue 0 COXpaHEHUM MOMEHTA UMITYJIbCa B
LEHTPAJIbHBIX IOJIAX

Penrtenue 3amau

36

Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHnd. I paguueckoe npeacTaBieHne
paboThI CUIIBI. MOIIHOCTH CHITBI

37

38

39

Kunernueckas sueprusi. Teopema 00 n3MeHEHUU
KMHETUYECKON SJHEPrUU MaTEPUAIBHON TOUYKH

IToTeHuanbHble U HEMOTCHIIUAIbHBIC CUJIBI.
IToTreHnnuanpHas OHCPIHUA. BTOpaH KOCMHNYCCKas
CKOpPOCTb

Tpetrbsa kocMuyeckasi ckopocTb. CBsi3b pabOThI
HENOTEHUMAJIbHBIX CUJI C U3MEHEHUEM
MEXAHUYECKON SHEPTUN CUCTEMBI TeJl. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

40

Yrpyrue v Heynpyrue CTOJIKHOBEHUs. Y paBHEHUE
beprynnm s uaeanbHON KUJKOCTH

41

42

43

KonTponbhas pabota no teme "3akOHbI COXpaHEHUS
B MEXaHUKe"

Pa3BuTHe npeacraBieHnii 0 NIpUpoIe TEMIIOTHI.
Ocnosusle nonoxenns MKT. uddysus.
BbpoyHoBckoe nBukeHNE

CtpoeHue ra3000pa3HbIX, KUJIKUX U TBEPBIX TEI.
XapakTep JBUKEHUS U B3aUMOJEHCTBUS YaCTHI]
BEILIECTBA

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc4dc2

44

Macca u pazmepsl MosieKyn (atomoB). KommuectBo

acleKkTy M3y4yaeMblX Ha ypOKax
MPEAMETOB, SIBJICHUM UM COOBITHA,
WHUIUUPOBAHUE o0cyxeHul,
BBICKA3bIBAaHUN  CBOEro  MHEHUS,
BBIPAa0OTKM  CBOEr0  JIMYHOCTHOTO
OTHOIICHUSI K U3Y4aeMbIM COOBITHUSIM,
SIBIICHUSIM, JIULIAM;

MIPUMEHEHUE WHTEPAKTHUBHBIX
dbopm y4eOHOI paboThl -
WHTEIIEKTYaIbHBIX,
CTUMYJIMPYIOLIUX  TO3HABaTEIbHYIO
MOTHUBAILIMIO, HWTPOBBIX  METOJIUK,
JUCKYCCHM, JAIOUIMX BO3MOXHOCTh
npuodpectu OIBIT BEJICHUS
KOHCTPYKTHBHOTO JTIaJora;
rpynmnoBoil paboThl, KOTOpas y4uT
CTPOUTH OTHOIIEHUS U JICHCTBOBAThH B

KOMaH/ie, CIIOCOOCTBYET pPa3BUTHIO

KPUTHYCCKOTI'O MBIIIJICHUSA



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2

BemectBa. [locTtostnaas ABoraapo

Temneparypa. TemnoBoe paBHoBecue. [lkana

4 Ienscus
46 Pemenue 3amau
. bubnuorexa HOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.e dsogru fF0cATde
48 VpaBuenne Menneneesa-Kitaneiipona. Pemenue bubanorexka HOK
3a1a4y https://m.edsoo.ru/ff0c511e
bubnmnoreka [HOK
49 AoOcoumoTHas Temriepatypa. 3akoH JlanpToHa https://m.e dsogru 0511
50 N3omporuieccel B nealbHOM rase ¢ HOCTOSIHHBIM bubnmoreka [JOK
KOJIMYECTBOM BEILlECTBA https://m.edsoo.ru/ff0c570e
51 ['padpuaeckoe npeacTaBiICHUE U30MPOIIECCOB: bubnmnoreka [JOK
u30TepMa, 130Xopa, n3odapa https://m.edsoo.ru/ff0c570e
52 OcHoBHOe ypaBHeHne MKT ﬁg:g;;fg;gﬁ};oﬂ fde
53 Pemenue 3amau
CBs13b a0COTIOTHON TEMIIEpaTyphl
54 TEPMOJMHAMHYECKON CUCTEMBI CO CpeHEeH bubmumoreka [JOK
KMHETUYECKOM 3HEpruei mocTynaTeaIbHOro https://m.edsoo.ru/ff0c511e
TETUTOBOTO JIBIDKEHHSI €€ YaCTHI
55 O0o01IeHre U cucTeMaTU3alys 3HaHUH 110 TeMe
"OcnoBel MKT"
56 KonTtponshas padora o teme "OcHosl MKT"
TepmoauHaMuveckas cucreMa. 3alaHiue BHEITHUX
57 ycnosuit s T/l cucremsl. BHeHNE 1 BHYTpEeHHUE

napametpsbl. [lapametpsl T]] cuctemsl Kak cpeiHre

3HAa4YCHUA BCIIMYUH, OIIMChIBAIOIIINX e€ Ha

MOOYXKJeHHUE O0ydYaroIIMXCs
coOM0IaTh  HOPMBI  TTOBEICHUSA,
npaBujia OOIIEHUS CO CBEPCTHHKAMU
U TIEAaroru4ecKuMu  paOOTHUKAMH,
COOTBETCTBYIOIINE yKJIany
00111e00pa30BaTEIPHON OpPraHU3aIINH,
YCTaHOBJICHHE u HOJIEPKKY
JI0OpOoKeNIaTeIbHON aTMOChEPHI;

OpraHU3aIII0
HACTaBHUYECTBA MOTHBHUPOBAHHBIX U
SPYAMPOBAHHBIX OOYYAIOMIMXCS HaJl
HEYCITEBAIOIINMHU OTHOKIIACCHUKAMH,
B TOM 4YHCI€ C  OCOOBIMHU
00pa3oBaTeNbHBIMH MTOTPEOHOCTSAMH,
JTAIOIIET0 OOYYarOIIMMCS COITHAIBHO
3HAYUMBIA OIBIT COTPYJHUYESCTBA U
B3aMMHOM TTOMOIIIH;

WHUITUUPOBAHUE u

MOAJICPKKY HCCIIEN0BATEILCKOM



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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MHKPOCKOIINYCCKOM YPOBHC

Hy.]'leBOC Ha4yajl0 TCpMOJAUHAMUKHU.

58 Camonpou3sBosibHas penakcauus T/ cuctemsr k
TEIJIOBOMY PaBHOBECHUIO
59 Mosenb uieanbHOro ra3a B TepMOJUHAMUKE.
VYcnoBusi IPpUMEHUMOCTH ATON MOJEIH
60 VYpaBuenne Menneneesa-Kianelipona u BelpakeHue bubnnorexka HOK
JU1sl BHYTPEHHEHW 3HEpruun https://m.edsoo.ru/ff0c5952
Bripaxxenue Ui BHyTpeHHEN SHEPTUNA
61 0 H]i)aTOMHOFO " e:anHoro rasa II)<Ba31/ICTaT1/IquKI/Ie bubmmorexa [JOK
A A ' https://m.edso00.ru/ff0c5952
¥ HECTATUYCCKUE TPOIIECCHI
DnemMeHTapHas paboTa B TEPMOAMHAMUKE.
62 Brruucnenue padoTsl 1o rpaduky mporecca Ha pV- bubmorexa HOK
P P yp https://m.edsoo.ru/ff0c5952
JTUarpamMmme
63 Temnonepenaya Kak crnoco0 U3MEHEHUsI BHYTPEHHEH bubmuotexa [JOK
sHepruu TJ] cucremsbl 6e3 coBepIeHus: paboTh https://m.edsoo.ru/ff0c5c36
64 KonBekius, TermionpoBoAHOCTh, U3Ty4EeHUE brbmmorexa LTOK
’ p MBIV https://m.edsoo.ru/ff0c5¢c36
KonnuecTBo TennoTsl. TemioéMKOCTh Tena.
65 VY aenbHas U MOJSIpHAst TETIOEMKOCTH BEIIECTBA brbmmorexa LTOK
p ' https://m.edsoo.ru/ffoc5c36
VY enbHas TEIIOTa CTOpaHuUs TOILITNBA
66 Pacuér konuuecTBa TEIUIOTHI IPU TEILIONEpEIaye bubmorexa HOK
P p https://m.edsoo.ru/ff0c5c36
67 [Tonsitne 06 aquadaTHOM mporiecce. [lepBrIii 3akoH bu6mmoreka [IOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c5c36
68 KonuuectBo TemnoTs! u paboTa Kak Mepbl H3MEHEHHS bubmmoreka [IOK
BHyTpeHHe# sHeprun T/l cucteMbl https://m.edsoo.ru/ff0c5efc
69 BTopoii 3ak0oH TepMOIMHAMUKY ISl PABHOBECHBIX U bubmmoreka [JOK

JACATCIIBHOCTH 06yqa}om14xc51,
IIJIAaHUPOBAHUE W BBIIIOJITHCHUEC

BOCITMTATEIbHOM HaITpaBJICHHOCTH.
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https://m.edsoo.ru/ff0c5952
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HEpaBHOBECHBIX IpoueccoB. HeoOparumocTh
MPUPOIHBIX MTPOLIECCOB

https://m.edsoo.ru/ff0c6230

. bubmnoreka LIOK

70 ITpunnuner geictBus TernoBbix MamuH. KIT/] https://m.edsoo.ru/ff0c600a

71 MaxkcumansHoe 3Hauenue KII. [ukn Kapuo

12 Pemenue 3amau
DKOJIOTUYECKHUE ACTIEKTHI UCIOIb30BaHUS TETLJIOBBIX

73 neurareneil. TennoBoe 3arpsA3HEHUE OKPYKarouen
cpeabl

74 Pewenne 3anau

75 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 10 TEME bu6mmoteka [IOK
"Tepmoaunamuka. TennoBbsie MaluHb!" https://m.edsoo.ru/ff0c6938

76 KonTponbHnas pabora no teme "TepMoanHaMuUKa.

TerioBble MaHb"

77 [Tapoo6pazoBanue u konaeHcanus. Mcnapenue u bubmmoreka [JOK
KUTIeHUE. Y IeibHasl TeIioTa Napooopa3oBaHus https://m.edsoo.ru/ff0c63b6
HacebllieHHbIE M HEHACHIILEHHBIE Maphl.

KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U 1ABJICHUS

78 HACBIILIEHHOT'0 Tlapa OT TeMIepaTypbl, UX bubnuoreka [JOK
HE3aBUCHMOCTh OT 00BbEMa HACBIIIEHHOTO Tapa. https://m.edsoo.ru/ff0c63b6
3aBUCUMOCTh TeMIIepaTypbl KUTIEHUsI OT 1aBJIECHUS B
KUAKOCTH

79 Brnaxxnocts Bo3yxa. AGCOIIOTHAS U OTHOCUTEIbHAS bubnnorexka HOK
BJI&XHOCTh https://m.edsoo.ru/ff0c64d8

80 Penrenne 3amau

81 Tsépnoe teno. Kpucrammmueckue u amopdHble Tena. bu6mmoreka [IOK
AHU30TPONHUS CBOMCTB KPUCTAIIIIOB https://m.edso00.ru/ff0c65f0

82 [InaBnenue u kpuctauM3anus. Y ejbHas TEIIoTa bubmmoreka [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
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miassieHus. Cyonumanus

https://m.edsoo.ru/ff0c6708

Hedopmaruu tBEpOro Tena. PacTskenue u cxarue.

83 Casur. Moayins FOnra. Ilpenen ynpyrux
nedopMaruit
TenioBoe paciuinpeHue KUAKOCTEH U TBEPBIX TEIl.

84 AHrapMOHHM3M TEIIOBBIX KOJICOAHUI YaCTHII
BeIleCTBa

85 [IpeoOpazoBanue 3Hepruu B (ha30BBIX IEpPeXoaax

bu6mmoteka [IOK

86 ¥paBHetiie TeMosoro danasica https://m.edso0.ru/ff0c6820

87 Pemenue 3anau
[ToBepxHOCTHOE HaTsHKeHHE. KanuuisipHble sSBIIeHUS.

88 JlaBiieHue o1 UCKPUBJICHHON MOBEPXHOCTHIO
xuakoctu. @opmyiia Jlannaca
O06o01IeHre U crucTeMaTu3alus 3HaHU| 110 TeMe

89 "ArperatHble cocTossHUs BelecTBa. da3oBbie
nepexonl"

KonTponbHas pabora o teme "Arperaruoie

%0 coctosiHuS BemiecTBa. Pa3zoBbie Mepexoabl”
OnexTpu3anus Tel U €€ IposBICHUS.

01 DnekTpuueckuii 3aps. [[Ba Buma aJeKTpUIECKUX bubnmoreka [JOK
3apsa0B. [IpoOBOAHUKH, TUAIIEKTPUKHI U https://m.edsoo.ru/ffOc6bcc
MOJTYTIPOBOTHUKHU

92 DneMEHTApHBINA ANEKTPUUYECKUH 3apsij. 3aKOH bubmmoreka [IOK
COXPAaHEHUS DJIEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ffOc6bcc
Bzaumopeiictue 3apsanoB. Toueunble 3apsibl. 3aKOH bubmuotexa [JOK

93
Kynona https.//m.edsoo.ru/ffOc6eced

94 Pemenue 3amau



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

Onektpuueckoe nose. Ero neiictBue Ha

% ANEKTPUUYECKUE 3aPsI/IbI
Hampsok€HHOCTH 3neKkTpruecKoro nos. [IpoOHsbit
96 3apsia. JIMHUM HanPsHKEHHOCTH AIIEKTPUYECKOTO bubmmorexa LOK
https://m.edsoo.ru/ff0c6df2
noJist. OTHOPOJTHOE JIEKTPUUECKOE T10JIe
97 [ToTeHnaIbHOCTD AJIEKTPOCTATUYECKOTO MOJIS. bubnmnoreka HOK
Pa3zHoCTh MOTEHIIMATIOB 1 HANPSIHKEHUE https://m.edsoo.ru/ffOc6f00
[TorenuuanbpHas SHEPrus 3apsa B
98 3NeKTpocTaTuyeckoMm mnose. [lorennnan brbmmorexa LTOK
https://m.edsoo.ru/ff0c6f00
AIEKTPOCTATUYECKOTO MO
99 CBs13b HANPSDKEHHOCTH TIOJIS U Pa3HOCTH
MOTEHIIUAJIOB JUISI AJICKTPOCTATHYECKOTO TIOJIS
100 [IpuHmn cynepno3uuy 3AeKTPUUECKUX ToJei bubmmorexa LHOK
https://m.edsoo.ru/ff0c6df2
101 Pemenue 3amau
102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO
3apshKEHHON chepbl
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY I1apa.
103 [Toyte paBHOMEPHO 3apsHKCHHON OECKOHEYHOMN
TIOCKOCTH
104 [TpOBOTHUKY B AJIEKTPOCTATUYECKOM TTOJIE. Y CJIOBHE bu6nuoreka [IOK
paBHOBECHS 3apsJI0B https://m.edsoo.ru/ff0c7018
105 JIMDNEKTPUKHY U ITOJIYIIPOBOJHUKY B bubnnorexka HOK
JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/ff0c7018
106 Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA. bubmuotexa [JOK
DIIEKTPOEMKOCTH TIJIOCKOIO KOHAEHCAaTOpa https://m.edsoo.ru/ff0c7126
bubnmmoreka [IOK
107 [TapamensHOE cOeTMHEHNE KOHIEHCATOPOB

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

bubmnoreka LIOK

108 [TocenoBareabHOE COCTMHEHUE KOHIEHCATOPOB https://m.edsoo.ru/ffOc72c0
109 DHeprus 3apsHKeHHOT0 KOHJIEHcaTopa bubmmorexa LIOK
https://m.edsoo.ru/ff0c72c0
110 Pemenue 3amau
111 JIBrKeHHE 3apsyKEHHOW YacTULBI B OJHOPOAHOM
AIEKTPUUYECKOM T10JIe
112 Pemenue 3amay
113 O06o001IeHre U CUCTEMAaTH3all|sl 3HAHHUH 110 TeME
"DnexkTpuueckoe mnoie"
114 KoHnTponpHas padboTa 1o Teme "DIeKTpruuecKoe
mose"
115 Cuna toka. [locTossHHBII TOK. Y CI0BHS
CYILIECTBOBaHUS MOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKA
116 Wcrounuku Toka. Hanpsxenne u 3/1C
117 3akoH OMa JJ1g yyacTKa LHenu. DIEKTPUIECKoe
COTIPOTHUBIICHUE
3aBUCUMOCTh CONPOTUBIIEHUSI OTHOPOIHOTO
118 MPOBOJHMKA OT €r0 JJIUHBI U TUIOIIAIU MOMIEPEYHOTO
CeUeHUs
119 VY enpHOE CONPOTHUBIICHHE BelIecTBa. Pemienne
3a/1a4
120 [TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE bubnuoreka [IOK
COEJIMHEHUE TTPOBOTHUKOB https://m.edsoo.ru/ff0c74f0
121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX LETIEH. bubmuotexa [JOK
[IpaBuna Kupxroda https://m.edsoo.ru/ff0c74f0
122 Pemenue 3amau
123 Pabora anexrpuueckoro Toka. 3akoH Jxoyns — bubmmoreka [IOK



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

Jlenua https://m.edsoo.ru/ff0c7838
124 Pemenue 3amaq
125 MOIIHOCTB 3JIEKTPUYECKOTO TOKA. TerutoBast bubnuorexa HOK

MOIIHOCTb, BbIJIETIsIEMasi Ha PE3UCTOPE https://m.edsoo.ru/ff0c7838
126 Pemienue 3anau

bubmuorexa [JOK

127 OJ1C 1 BHyTpEeHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA https://m.e dsogru IF0CTa80
128 3akon OMa A1 IOJTHOM (3aMKHYTOM) AJIEKTPUYECKOM bubnmnoreka [JOK

Henu https://m.edsoo.ru/ffOc7ae0
129 Pemenue 3amau
130 MOIIHOCTh HCTOYHHKA TOKA

bubmuorexa [JOK

131 Koporioe sambikaite https://m.edsogru/ff007ae0
132 Konzaencarop B 11enu NOCTOSIHHOTO TOKa
133 Pemenne 3amau
134 Pemenne 3apau no reme "IlocTostHHBIM

3JIEKTPUYECKUN TOK"
135 Pemenne 3amau no Teme "llocTosTHHBIN

3JIEKTPUYECKUN TOK"
136 Pemenne 3amau mo Teme "IlocTOSTHHBIHN

ANIEKTPUYECKHUM TOK"
137 O06o01IeHre U cucTeMaTu3alrs 3HaHU| TI0 TeMe

"TTocTOSIHHBIN NEKTPUYECKUH TOK"
138 KonTponbhas pabota no teme "IlocTostHHBIN

ANEKTPUUECKUI TOK"
139 DeKTpuuecKasi MPOBOIUMOCTh Pa3IMYHBIX BEIIECTB.

DJIEKTPUYECKUH TOK B METaJlIax.



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

CBepXInpoBOAUMOCTh

140 DNEKTPUYECKU TOK B paCTBOpax M pacIiaBax bubnnoreka HOK
ANEKTPOJIUTOB. 3aKoHbl Dapajest s ANEKTPOIU3a https://m.edsoo.ru/ff0c82ba
141 DeKTpUUeCcKuil TOK B razax. [lmaszma bubmorexa [JOK
https://m.edsoo.ru/ff0c84ae
142 DIIEKTPUYECKHUI TOK B BaKyyme. BakyymHbIe bubmmorexa [JOK
npuOopbI https://m.edsoo.ru/ff0c84ae
143 DIIEKTPUUYECKHI TOK B OJTYIIPOBOAHUKAX bubmorexa LHOK
https://m.edsoo.ru/ff0c84ae
bubmuorexa [JOK
144 HonynposozunkoBeie MpHGOps! https://m.edsoo.ru/ff0c86fc
®u3nueckuil IpakTUKyM 1o teme "M3mepenue cuiibl
TOKa ¥ HAMPSKEHHsI B 1IETIM TOCTOSTHHOTO TOKA MpHU
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTEITHHBIX
145 npuOopoB" uiaK "3HaKOMCTBO ¢ IUPPOBOI bubmmorexa LOK
. https://m.edsoo.ru/ffOc86fc
naboparopueit o pusuke. [Ipumeps! u3MepeHus
(GU3UYECKUX BEJIMYMH MTPU TTOMOIIU KOMITBIOTEPHBIX
JATYNKOB"
®uznyeckuil NpakTuKyM 1o teme "M3ydenue
146 HEPAaBHOMEPHOTO JBMXKEHUS C LIEJIbIO ONPEACICHUS
MIHOBEHHOM cKopocTh"”
Puznyeckuil NpakTUKyM 1o teme "M3mepenne
YCKOPEHUS TPU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
147 JIBHKEHUH 110 HAKJIIOHHOH MIOCKOCTH' MIIH
"NccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPH
PaBHOYCKOPEHHOM JIBUKEHUH"
®uznyeckuil NpakTukyM 1o teme "M3mepenue
148 ycKopeHus: cBoOogHoro najneHus" wim "M3ydenue

JBUKEHHS TeJla, OPOIIEHHOTO TOPU30HTAIBHO"



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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149

150

151

152

153

®uznyeckuil npakTukyM o teme "M3yduenue
JIBUKEHHS TeJIa 0 OKPYKHOCTH C IMOCTOSIHHOM 110
MoyJito ckopocThio" win "HccnenoBanue
3aBHCUMOCTH ME€pHOJIa 00pAIEHUS] KOHUYECKOTO
MasiTHUKA OT €ro MapaMeTpoB"

®uznyeckuil npakTukyM 1o teme "M3mepenue
pPaBHOJICHCTBYIOIIEH CHIIBI IIPU ABUKEHUU OpycKa 1o
HakJI0HHOM miockocTu" win "[IpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHHU JIBHKEHHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT
ero maccol"

®usnueckuil npakTukyM 1o teme "HccnegoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B
NpYKUHE U PE3UHOBOM 00pasiie, OT ux Aegopmariu”
nin "M3yueHre IBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yyepe3 JErkuii 010k"

®uznyeckuil NpakTukyM 1o teme "M3mepenue

K03 pULIMEeHTa TPEHUS 110 BETUYHUHE YTIIOBOTO

ko3 duuuenta 3apucumoctu Frp(N)" nim
"HUccnenoBanue ABMKEHHs OpycKa 110 HaKJIOHHOM
IJIOCKOCTH C MTEPEMEHHBIM KO3 PUIIMEHTOM TpeHus"
iy "M3ydeHne NBUKEHNs rpy3a Ha BaJly C TPEHHEM"

®uznueckuil npakTukyM 1o teme "Hcecnenosanue
YCIIOBUI paBHOBECUS TBEPOTO TeJa, UMEIOILEr0 OCh
BpaieHus" uinm "KoHcTpynpoBaHre KpOHIUTEIHOB 1
pacuér cwi ynpyroctu" win "U3yuenune
YCTOMYHMBOCTHU TBEPIOTO TeJIa, IMEIOIIErO IUIOMIA b
onopsI"

154

®uznyeckuil NpakTukyM 1o teme "M3mepenue




155

MMITyJIbCa TeJla 10 TOPMO3HOMY IIyTH'" MU
"M3MepeHue CUibl TSITM, CKOPOCTH MOJIEITH
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TATH" WK
"CpaBHEHHME U3MEHEHUS UMITYJIbCA TEJIa C
uMnyiabcoM cwiibl" wim "MccnegoBanne coXxpaHeHUs
UMITyJIbCa MPU YIIPYroM B3aUMOJEHCTBUN" NN
"N3mepeHne KNHETUYECKON YHEPTUHU Teja 1Mo
TOPMO3HOMY TTyTH"

®usnueckuil NpakTUKyM 1o teme "M3yuenue
U30TEPMUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
UCTIONIb30BaHue NU(pOBOii JabopaTopun)" wim
"N3ydyenue nzoxopHoro npouecca" wiu "M3yuenue
n3zobapHoro nporecca” uinu "lIpoBepka ypaBHeHHs
cocrosiHus"

156

®duznyeckuil NpakTuKyM 1o teme "M3mepenue
yaenbHoU TeroéMkocTu" unu "VccnenoBanue
mpoliecca OCThIBAaHUS BelecTBa" UITN
"UccnenoBanue aaunabaTHOTO mporecca’ uiu
"N3y4yeHne B3aMMOCBSA3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

157

®usnueckuil NpakTUKyM 1o teme "M3yuenne
3aKOHOMEPHOCTEN UCIIAPEHMS )KUIKOCTEN" NN
"N3mepenue yaenbHOM TeIUIOTHI IJIaBJIEHUS Jbaa"
iy "M3ydeHne cBOWCTB HACBIILIEHHBIX MApOB" WIH
"N3mepenue abCOMIOTHOM BIQXKHOCTH BO3/1yXa U
OILIEHKa MacChl 1apoB B noMmerieHun". Msmepenne
Kod((UIIMeHTa TOBEPXHOCTHOTO HATSHKCHUS

158

®dusndeckuit mpakTukyM 1o teme "Habmronenue




IIPEBpALEHMs] SHEPTUHU 3apsHKEHHOT0 KOHIEHCaTopa
B DHEPIUIO U3NydeHus ceeroauona” wiu "M3yuenue
MIPOTEKaHUs TOKA B LIETIH, COepKaIlen
KoHieHcaTop" uiu "Pacnpenenenue pa3HOCTH
MOTEHLMAJIOB (HANPSHKEHUS ) PU MOCIe10BaTeIbHOM
COEIMHEHUH KOHJIEHCATOPOB"

®usnueckuil npakTukyM no reme "HccnenoBanue
CMEIIaHHOTO COCIMHECHHS PE3UCTOPOB" HIIH

159 "N3mepeHue yaeabHOr0 COPOTUBICHUS 1
npoBoaHUKOB" K "MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HANPSDKCHUS IS JIaMITbl HaKaTuBaHUs "

Oduznyeckuil npakTukyM no teme "Habmonenue
anekTpoauza" wim "M3mepenue 3apsiaa

160 oHOBajeHTHOTO noHa" win "MccnenoBanue 1
3aBUCHMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIbT-aMIIEPHOI

XapaKkTEepUCTUKU auoaa”

161 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIH 1 bubnmnorexka HOK
3HaHu# no teme "Kunemartuka" https://m.edsoo.ru/ffOc8f6c
162 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alINs 1 bubnmnorexka HOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/ff0c8f6c
CranaapTu3supoBaHHas NUCbMeHHasi padoTa.
163 PesepBHblil ypok. O000IEHHE U CHUCTEMATU3ALIUS 1 bubnnorexa LIOK
PBHPI YP . . https://m.edsoo.ru/ffOc8f6c
3HaHM 1Mo Teme "CTaTruka TBEpJOTO Tena
164 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3AIH 1 bubmmoreka [IOK
3HaHMUN 110 TeMe "3aKOHBI COXPAHEHUSI B MEXaHUKe" https://m.edsoo.ru/ffOc8f6c
PesepBHbIil ypok. O000IICHNE B CHCTEMAaTH3aIHS
. " bubnmmoreka [IOK
165 3HaHu# 1o treme "OCHOBBI 1

https://m.edsoo.ru/ffOc8f6c

MOJIEKYJISIPHO-KMHETUYECKOM Teopun”



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
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PesepBHbIil ypok. O000IICHHE H CHCTEMATH3aINS

bubmnoreka LIOK
https://m.edsoo.ru/ffOc8f6c

166 i "T .T 1
3HaHUHI n"0 teme "Tepmoaunamuka. TenoBsie BuGmorexa LIOK
MAIHHRT https://m.edsoo.ru/ff0c8f6c
PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3aINS bubmmorexa [IOK
N " https://m.edsoo.ru/ff0c8f6c
167 3HaHWH Mo TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. 1
o " bubnmoreka [JOK
A30BBIC HEPEXOAbl https://m.edsoo.ru/ff0c8f6c
PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIHSA bubnnoreka [JOK
168 . 1
3HaHUM 10 TeMe "DneKkTpuueckoe mnose" https://m.edsoo.ru/ff0c88be
169 PesepBHblit ypok. O000111I€HNE U cCUCTEMaTH3aIHs 1 bubnuoreka [JOK
3HaHuil o Teme "TloCTOsTHHBIN AIeKTpUUEeCKUNA TOK" https://m.edsoo.ru/ff0c88be
170 PeseprHblii ypok. O000IIEHNE U CUCTEMAaTH3AIHSA 1 bubnnorexka HOK
3HaHMUU 110 TeMe "TOKM B pa3InuHbIX cpenax” https://m.edsoo.ru/ff0c88be
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170



https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

DJIeKTPOHHbIE
Ne u@posBbIe
Tema ypoka ungp
n/n Bcero o0pa3oBaTejibHbIE
pecypcsbl
B3aumoseiicTBrue MOCTOSIHHBIX MAarHUTOB U
1 MPOBOJHHUKOB ¢ TOKOM. MaruutHoe nosne. ['unoresa 1 bubmmorexa [JOK
POBOR ' ' https://m.edsoo.ru/ff0c9778
Awmrmepa
BekTop MaruuTHO# MH, nu. [TpuHImn
2 cyme 5031/1 17071 MaFHHTf{f; noneﬁp HI/LIIHI/H/I 1 bubmorexa LHOK
yrep vu ’ https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
3 BxoaHasi koHTpoOJILHAsA padoTa. MaruutHoe moJie 1 bubnuorexa [JOK
MPOBOJIHUKA C TOKOM. OmBIT DpcTena https://m.edsoo.ru/ffOc98fe
N bubmuotexa [JOK
4 Cua A 1
H1a AMIEPd, £6 HATIPABIICHHe 1 MOLYIH https://m.edsoo.ru/ff0c9acO
5 Pemenue 3amau 1
6 ITpumeHneHne 3akoHa Amnepa. 1 bubnnorexka HOK
DeKTpoU3MepHUTEIbHbIE TPHUOOPHI https://m.edsoo.ru/ff0c9acO
Cuna JlopeHnna, e€ HampaBJICHUE U MOIYIb.
7 ﬂBH)KeHI/II)e 3: SI}KeHHog YaCTHUIIbI B O f{}:) OHOM 1 bubmorexa HOK
P " AHOPOR https://m.edsoo.ru/ff0c9acO
MarHUTHOM TI0JI€
8 Pemenne 3amau 1
bubnuoreka [IOK
9 Pa6 J 1
abota CrIet Soperd https://m.edsoo.ru/ff0c9ac0
10 Pemenue 3amau 1
1 MaruutHoe noJsie B Beniectse. DeppoMarueTvku, 1

napa- 1 fnaMaraeTuku

B ToMm umciie ¢ yuérom padoueit
NPOrpaMMbl BOCIIMTAHUS

Monayns «YpouHas
JETCILHOCTDY.

Peannzamus
BOCITMTATEILHOIO MMOTEHIAaNa
YpOKOB  (YpOUHOH  JEeSATENbHOCTH,
ayIMTOPHBIX 3aHATHM B  pamKax

MaKCHUMaJIbHO JOMYCTUMOW Yy4eOHOH
Harpy3ku) MOXET IpelycMaTpUBaTh
(YKa3pIBaroTCs KOHKPETHBIE MO3MIINH,
uMmeromuecss B 00pa3zoBaTeIbHOM
OpraHu3aIu WIn
3alUTaHUPOBAHHBIE):
MaKCHUMaJbHOE
UCIIOJIb30BaHUE

BOCIIUTATCIIbHBIX

BO3MOXKHOCTEH coJiep:kaHusl y4eOHBIX
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OcHOBHBIE CBOHCTBA (heppOMarHETUKOB.

12 1
[Tpumenenue peppoMarHeTUKOB

13 Pemenue 3agau no reme "MarnutHoe mnose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SBienue neKTpoMaruiuTHOM nHayKuu. [loTok 1 bubnnoreka [JOK
BEKTOpa MarHUTHOM UHAYKIIMU https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK

16 SAC munyiumn 1 https://m.edsogru/ff0ca150

17 3aKoH 3JIeKTpOMarHuTHON uHaykiuu dapanes 1 ﬁ;ﬁ;&fﬁgﬁﬁf 0cal50

18 Buxpesoe anexrpuueckoe nose. Toku Oyko 1

19 OJ1C uHAYKIMH B ABMKYILIUXCS TPOBOJHUKAX 1

20 Pemenne 3amau 1

21 [IpaBuno Jlenna 1

99 NuaykTtuBHOCTH. KaTyllika MHIYKTUBHOCTH B LIEMH 1 bubmuotexa [JOK
MOCTOSIHHOTO TOKa https://m.edsoo.ru/ff0ca600

23 SAsnenne camonHykIuu. DJ[C caMOMHIyKIINA 1 E;I[Ssj?;;r?]?:;(sigroullif 02600

24 DHeprusi MarHuTHOTO TOJISl KATYIIIKUA C TOKOM. 1 bubnmnoreka [JOK
DJIEKTPOMArHuTHOE MOJe https://m.edsoo.ru/ff0ca600

25 Pemenue 3amau 1

26 O00011eHre 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME 1 bubnuoreka [IOK
"OnexkrpoguHamMuka" https://m.edsoo.ru/ff0cab82

27 KonTtponbHas pabora no Teme "DnekTpoanHaMuKa" 1

28 Konebarenbnas cucrema. CBOOOIHBIE KOJIEOAHMUS. 1 bubmuotexa [JOK
lapmonnueckue KonedaHus https://m.edsoo.ru/ffOcaf06

29 Kunemarnyeckoe U ITMHAMHYECKOE OIMCAHUE 1 bubnmmoreka [IOK

npeaMeToB i (GOPMHPOBAaHUS Yy
oOyyJaronmxcs POCCHICKHX
TPAIUITMOHHBIX JTyXOBHO-
HPaBCTBEHHBIX W COIMOKYJIBTYPHBIX
IIECHHOCTEMH, POCCHUICKOTO
HCTOPHYECKOTO CO3HAHMS Ha OCHOBE
HCTOPHUYECKOTO MIPOCBEIICHHUS;
moaoop COOTBETCTBYIOIIETO

COACPIKaHUA YPOKOB, SaHaHHﬁ,

BCIIOMOTaTeNbHBIX MaTepuaioB,
POOIEMHBIX CUTYyaIui IE
00CyXIeHUM;
BKJIIFOUCHUC YUUTCIIAMUA B
paboune TporpamMMbl MO Y4YEOHBIM
peaMeTam, Kypcam, MOZLYISAM
LIEJIEBBIX OPUEHTHUPOB pE3YJIHTATOB
BOCIIMTAHUs, UX YUYET B ONPEIEICHUN
BOCIIUTATCIIbHBIX 3aaa4 YPOKOB,

3aHATHIL,
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KOJIEOATEIIbHBIX IBUXKECHUN

https://m.edsoo.ru/ffOcaf06

:‘)HepreTI/I‘ICCKOC OIIMCaHHC. BBIBOI[ JUHAMHUYCCKOI'O

bu6nmmoreka [IOK

30 OTIHCaHMsI TAPMOHUYECKHUX KOJIeOaHUH U3 uX httos://m.edsoo.ru/ff0cafos
HHEPTEeTUYECKOT0 U KHHEMATHYECKOTO ONUCAHUS
31 Ammntyna u dasza koiaedbaHuit
[lepuon u yacrora konebanuid. [leproa ManbIx
39 CBOOOTHBIX KOJIEOAHMI MAaTEMaTHYECKOTO MasiTHUKA.
[Tepuoa cBOOOIHBIX KOJIEOAHU MPY>KUHHOTO
MasiTHUKA
33 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnmnoreka [JOK
Kosiebanus. Pezonanc https://m.edsoo.ru/ffoch820
34 ABTOKONE0AHUS
35 Pemenue 3anau
36 VYpok-koHpeperuus "MexaHuueckue KojaeOaHus B bubnuoreka [JOK
MY3bIKaJIbHbIX HHCTpYMEHTax" https://m.edsoo.ru/ff0ch820
37 O06o01IeHre u crucTeMaTu3alys 3HaHu| 110 TeMe
"MexaHnuyeckue KonebaHus"
OnexkTpoMarHuTHble kosnedanus. KonedaTenbHbIi bubnuoreka [JOK
38
KOHTYp https://m.edsoo.ru/ff0cb820
®opmyna Tomcona. CBsi3b aMILTUTY bl 3apsia
39 KOHJIEHCATOpa C aMIUIUTY/ION CHJIBI TOKA B bubmmorexa [JOK
https://m.edsoo.ru/ff0cb820
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl YHEPTUHU B UJI€aJTbHOM bubmuotexa [JOK
K0JIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb820
a1 3aryxarolye 3JIeKTPOMarHUTHbIE KOJIeOaHusl. bubnnorexka HOK
BrIHYXI€HHBIC DJIEKTPOMAarHUTHBIE KOJIeOaHMs https://m.edsoo.ru/ff0cbb86
42 [TepeMennsblit TOK. Pe3uctop u KoHAEHCATOP B LIENHU bubmmoreka [JOK

MEPEMECHHOT'O TOKa

https://m.edsoo.ru/ffOcbd34

BKIIIOUCHUC YUUTCIIAMU B

paboune  TporpaMmbl  Y4eOHBIX

MPEeIMETOB, KYpPCOB, MotyJien
TEMaTUKA B  COOTBETCTBHUH  C
KaJICHAapHBIM [JIAaHOM
BOCIHUTATEIbHOU PabOTHI;

BBIOOp METOJIOB, METOUK,
TEXHOJIOTH, OKa3bIBAIOIIUX
BOCIIUTATEIbHOE  BO3JICHCTBUE Ha
JUYHOCTH B COOTBETCTBUU  C
BOCIIMTATEIbHBIM HJEAJIOM, LIEIBI0 U
3aJjladyaMd  BOCIHUTAHMSI, L€JIEBBIMU
OpUEHTUPAMHU pe3yJIbTaToB
BOCIIMTAHUS; peanuzanuo

MPUOPUTETa BOCHUTAHUS B y4uyeOHOMH

JIESITENIBHOCTH,
HpI/IBJ'I CUCHUC BHUMAHU
o0ydJaronuxcs K IIEHHOCTHOMY

acreKkTy M3y4aeMbIX Ha  ypoKax

MPEAMETOB, SIBIICHUM UM  COOBITHIA,
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bubmnoreka LIOK

43 Karymika HHIyKTUBHOCTHU B LIENH MEPEMEHHOTO TOKA https://m.edsoo.ru/fochd34
44 3akoH Oma 11 JICKTPUYECKOM 1ENU MEPEMEHHOTO bubmmoreka [IOK
TOKa https://m.edsoo.ru/ffOcbd34
45 MoIIHOCTb IEPEMEHHOTO TOKA. AMILITUTYAHOE U bubnunoreka [JOK
JICHCTBYIOILIEE 3HAYEHHUE CUJIbI TOKA U HANPSKECHUS https://m.edsoo.ru/ffOcbd34
46 Pe3oHaHC B 2JIEKTPUYECKOM HIETTH
47 Pemenue 3agau
48 WneansHbiif TpanchopmaTop. ITpoussoacTso, bubnmnoreka [HOK
nepeaaya u noTpediieHue AIMEKTPHIECKOR YHEPTUn https://m.edsoo.ru/ff0cc324
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
49 3HeKTp03HepFI/II/IPKyHBT}2)a I/IIZHOJ'ILSI([)BaHI/ISI brbmmorexa LIOK
5 https://m.edsoo.ru/ffOcc324
3IEKTPOIHEPTHH B MTOBCEAHEBHON KU3HU
50 Penrenne 3amau
51 Pemenue 3amau
59 O0001IeHNe U CUCTEMAaTU3ALNS 3HAHUI 110 TEME bubmmoreka [IOK
"DneKTpOMarHUTHBIE KoNeOaHus " https://m.edsoo.ru/ff0cc324
53 MexaHn4YecKHue BOJTHBI. XapaKTePUCTUKHU bubnmnoreka [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/ffOccab4
54 CBoiicTBa MEXAaHMYECKUX BOJTH bubmmorexa [JOK
https://m.edsoo.ru/ff0cca54
bubnmoreka [JOK
= 3BYK. XapakTepUCTHKH 3BYKa https://m.edsogru/ffOCCCOC
56 Wndpa3syk u ynapTpassyk. lllymoBoe 3arpsiznenue bubmmoreka [IOK
OKpYKaroIle cpebl https://m.edsoo.ru/ff0cccOc
57 Pemienue 3anau
58 DNeKTpoMarHuTHbIE BOJHBL. M3mydeHue bubnnoreka [HOK

OJICKTPOMAardiMuTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0

WHUIUUPOBAHUE o0cyxeHul,
BBICKA3bIBAHUN  CBOETO  MHEHHUS,
BBIPAa0OTKM  CBOETO  JIMYHOCTHOI'O
OTHOUICHUSI K U3Y4aeMbIM COOBITHUSIM,
SIBIICHUSIM, JIULIAM;

MIPUMEHEHHE HMHTEPAKTHUBHBIX
dbopm yueOHOI paboThI -
MHTEIJICKTYaIbHBIX,
CTUMYJHUPYIOIINX  MO3HABaTEIbHYIO
MOTHBAIIMIO, UTPOBBIX  METOJUK,
JUCKYCCHM, [JAKOUIMX BO3MOXHOCTb
npuodpectu OIBIT BEJICHUS
KOHCTPYKTHBHOTO JTaJIora;
rpynmnoBoil paboThl, KOTOpas Y4UT
CTPOHTH OTHOIICHUS U JIEHCTBOBATh B
KOMaHJie, CIOCOOCTBYET DPAa3BUTHUIO
KPUTHYIECKOT'O MBIIIICHHS;

MOOYXKJeHHE OOYJarOIINXCsI
co0Iro1aTh HOPMBI

IOBEJICHU,

mpaBwiia OOIIEHUSI CO CBEPCTHUKAMU
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59 OHeprus MeKTpOMarHuTHeIX BoJiH. CBoiicTBa bubnnorexka HOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

60 [Ikana 3;1eKTpoMarHuTHBIX BOJH. [Ipumenenue bubnnoreka [JOK
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/ffOccfeQ
[TpuHIMIIBI paOCBSI3U U TEJICBUACHUS.

61 Paguonokanus. DneKTpoMarHuTHOE 3arps3HeHHe bubmmorexa LIOK

B https://m.edsoo.ru/ff0cc6f8

OKpYXKAarolIel cpebl

62 KoHntpoinbhas padora mo teme "Kosiebanus u BoJgHBI"

63 CgeT. 3aKOH NPAMOJIUHEHHOTO PACTIPOCTPAHEHUS bubnmnoreka [HOK
cBeTa https://m.edsoo.ru/ff0cd350

64 Pemenue 3af[aq Ha MPUMEHEHUE 3aKOHa
MPSIMOJIMHEHHOTO PacIpOCTPAHEHHsI CBETa

65 Otpaxenue cera. [Tnockoe 3epkano. Chepuaeckoe bubmuotexa [JOK
3epKaIo https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cBeta. AGCONIOTHBIN U

66 OTHOCHUTEIIbHBIN MoKa3zarens npenomienus. [lonnoe bubnuoreka [JOK
BHYTpEHHEE OoTpakeHue. [IpenenbHblil yroi nojJHoro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaXKCHUS

67 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHOB OTPAXEHUS
U TIPEIIOMJICHHSI CBETa

68 Xon nyueit B npusme. ucnepcust ceera. CraoKHBIN
coctaB Oenoro cBera. L[Bet

69 JIunzpl. @OKYCHOE PAaCCTOSIHUE M ONITUYECKAs CHJIa bubnmoreka [JOK
JIMH3BI https://m.edsoo.ru/ffOcddle

70 [TocTpoenne n3o0paskeHuii B IMH3aX U UX CHCTEMaX. bubmmoreka [IOK
YBenunueHue JTuH3bI https://m.edsoo.ru/ffOcddle

7 Pemenue 3a1a4 Ha TOCTpOCHUE U300PAKEHUH,

MOoJIy4a€MbIX C IMOMOIIBIO JIMH3

U TEJarOTHYECKUMH  PaOOTHHKAMH,
COOTBETCTBYIOIIHEC YKy
00111e00pa30BaTEIIPHON OpraHU3AIINH,
YCTaHOBJICHHE " HOJJICPIKKY
JI0OpOoKeNIaTeIbHON aTMOChEPHI;
OpraHu3aIUIo

HACTaBHUYECTBA MOTHBHPOBAaHHBIX U
APYIUPOBAHHBIX OOYYAIOIIUXCS HAJ
HEYCIICBAIOIIUMHU  OJIHOKJIACCHUKAMH,
B TOM 4YHCIE C  OCOOBIMHU
00pa3oBaTeNbHBIMH TOTPEOHOCTSAMU,
JTAIOIIET0 OOYYaIOIIMMCST COIUATBHO

3HAQYUMBIH OMNBIT COTPYIHHYECTBA W

B3aMHOM ITOMOIIIH;

WHUIUUPOBAaHUE u
HOJACPKKY UCCIIEI0BATEIbCKON
JIEeATEIbHOCTH oOyuarouxcs,

IJIaHUPOBAHUEC U

BBITTIOJTHEHUEC HHIUBUAYAJIbHBIX n
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72

I'ma3 xak onruueckast cucreMa

Pemenue 3amau. [Ipenensr npuMeHMMOCTH

3 r€OMETPUYECKON ONITUKH
74 CKOpOCTh CBETA U METOJIbI €€ U3MEPEHUS
75 Hucnepcus cera
bubmmorexa [JOK
76 Hurepepeniuua caera https://m.edsogru/ff0ced22
77 KorepenTHble UCTOYHHUKU. Y CTIOBHS HAOIIOACHUS bubnmnoreka [JOK
MaKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/ff0ced22
78 Pemenue 3amau
bubnuorexa [JOK
7 Tpuvenenne nrrepdeperuin https://m.edsogru/ffOcedZZ
bubmuotexa [JOK
80 Jlucppaxuuis ceera https://m.edsogru/ff0ced22
81 Hudpakmonnas pemeéTka. Y cioBre HaOII0IeHUS bubmuotexa [JOK
IJ1aBHBIX MAKCUMYMOB https://m.edsoo.ru/ff0ced22
82 Pemenue 3amau
83 [ToniepeynocTh cBeTOBBIX BOJH. [lonspu3zarus cBeTa bubmmorexa [JOK
https://m.edsoo.ru/ffOcf02e
84 Pemenue 3amau
85 CBeETOBEIC SIBJICHUS B TIPHPOJIC
86 O06o01IeHre U cucTeMaTu3alrs 3HaHU| TI0 TeMe
"Onruka"
87 KonTponbhas pabota no teme «OnTuka»
['paHuIbl MPUMEHUMOCTH KIACCUYECKON MEXaHUKHU.
88 3aKOHBI JEKTPOAUHAMUKA U TTPUHITATI bubnnorexa LIOK

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/ffOcf862

IPYNIOBBIX TPOEKTOB

BOCITMTATEIbHON HaIIpaBJICHHOCTH.
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bubmnoreka LIOK

89 [Toctynatel criennaibHONW TEOPUU OTHOCUTEIHLHOCTH https://m.edsoo.ru/fOCE62
[IpocTpaHCTBEHHO-BPEMEHHO MHTEPBAL.

90 [IpeoOpazoBanus JlopeHna. YcioBrue NpUIMHHOCTH. bubnuorexa HOK
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpPAIIECHUE JITTHHBI

91 DHeprus v UMNYJIbC PEISITUBUCTCKON YaCTHIIBI brbmmorexa LTOK

https://m.edsoo.ru/ffOcfc68

92 CBs13bp MaccChl C SJHEPTUEN U UMITYJILCOM bubnnorexka HOK
PENSATUBUCTCKON YaCTULbI. DHEPTHUs MOKOS https://m.edsoo.ru/ff0cfc68

93 PaBHOBecHOE TeIIIOBOE U3ITyYCHHE brbmmorexa LOK

https://m.edsoo.ru/ffOcfel6

94 3akoH cMerieHus Bura

bubnmnoreka [JOK

95 I'umoresa M. ITnanka o kBanTax. ®OTOHBI https://m.e dsogru fffoctfed

bu6mmoreka [IOK

9% DHepris H MMITYITHC hOTOHA https://m.edsoo.ru/ffOcfel6

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcfel6

97 ®otosdp¢ext. OnbiTol A. I'. Cronerosa. 3aKOHBI bubnuoreka [JOK
dboTtordpdexra https://m.edsoo.ru/ffOcffc4

08 YpaBHenue DitameitHa 111 porodrddexra. bubmuotexa [JOK
"Kpachas rpanuna” potorddexra https://m.edsoo.ru/ff0d015e

bubnnorexka HOK

99 Jasnenue ceera. Onbitel [1. H. JIeOenena https://m.e dsoclfru /#0046

100 BosHOBBIE CBOIICTBA YaCTHII

101 Boumnsl ne bponns. Jlnuna BonHs! ge bpoiis u

pa3Mepbl 00J1aCTH JIOKATU3AITUHN JBHKYIICHCS



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

YJaCTHUIIBI

102 KopnyckynsipHO-BOJIHOBOH Ayannu3m BH6J_IHOTeKa LOK
https://m.edso0.ru/ff0d0302
103 Judpakius 3eKTPOHOB Ha KPUCTAJIAX nggﬁfiﬁﬁﬁm 40302
104 Crnenuduka u3mMepeHnii B MUKpPOMHUPE.
CootHomenust HeonpeaenéHuocrei I eiizendepra
bubnmnoreka [HOK
105 Pemerne rpaguieciix saza https://m.edsogru/fdeOSOZ
N bubnuorexa [JOK
106 Pemernie pacuCrbix saxa: https://m.edsoil.ru/fdeosoz
107 KonTtponsnast padora no temam: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM Ayanus3m"
108 OMNBITHI O UCCIIEIOBAHUIO CTPOEHUS aTOMA. bubnmnoreka [JOK
[TnanerapHast Mozens atoMa Pesepdopaa https://m.edsoo.ru/ff0d091a
bubnmnoreka [JOK
109 Hoctynatst bopa https://m.edsogru/fdeOafa
110 Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToma bubmuotexa [JOK
BOJIOpOJIA https://m.edsoo.ru/ffOdOafa
111 CHoHTaHHOE U BBIHYKJEHHOE U3TyYe€HUE CBETa bubmmorexa LOK
https://m.edsoo.ru/ff0d0ca8
bubnnorexka HOK
112 Jlasep https://m.edsogru/fdeOCaS
Hyxnonnas mopnens siapa I'eitsenOepra-MBanenko.
113 3apsa 1 MaccoBOE YHCIIO siipa. M30Tombl.
PagunoakTuBHOCTH
114 3aKoH paaroakTUBHOTO pacmnana. CBolcTBa bubnnoreka [HOK

HOHU3UPYIOIICTO U3TTYyUCHUS. Brusgune

https://m.edsoo.ru/ff0d0fd2
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PaaMOaKTUBHOCTH HA KUBbIE OPTaHU3MBI.
Hozumerpus

115

OHeprus CBA3U HYKJIOHOB B siApe. SIE€pHbIE CUIBI.
Hedext maccol siipa. SnepHsie peakuuu. SnepHoie
peaxTopsl. [Ipobiiemsbl yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOIMYECKHE ACIIEKThI
pa3BUTHUSA SAEPHOM SHEPIEeTUKN

bubmnoreka LIOK
https://m.edsoo.ru/ff0d0fd2

116

MeTobl perucTpauyu U UCCIIEI0BaHUS
AJIEMEHTAPHBIX YacTull. OyHIaMEeHTaIbHbIE
B3aMMOJICUCTBUS. bapuoOHbI, ME30HBI U JICITOHBI.
[Ipencrasnenue o CrangaptHoit monenu. Kpapk-
TJIIOOHHAs MOJIENb aJpOHOB

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1162

117

118

119

®dusuka 3a npenenamu CTaHIapTHONW MOJEIH.
TémHas Marepus U TEMHas dHeprus. EnMHCTBO
¢bu3nyecKoil KapTUHBI MUpa

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMUU

[TpruMeHMMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS

npupoabl KOCMHUYCCKHUX 00BEKTOB. Metoast
ACTPOHOMUHYCCKUX HCCIIeJOBaHUI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1356

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paznoTeNeCcKOIbl, BHEATMOC(EpHAs: aCTPOHOMHUS

121

122

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3bI,
IJIaHETHI, UX BUAUMOEC JIBUKCHUC

Conueunas cucrema. Conurie. Conaeunas
aKTUBHOCTbH. MicTounuk sHepruun ConHia 1 3BE3]1

123

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH. J[narpamma
"CreKTpaIbHbIN KJ1acC — CBETUMOCTD"
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124

3B€3HBI TJIaBHO# MOCIEI0BATEILHOCTH

125

126

Bnytpennee ctpoenue 38E31. CoBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKIACHUHU U IBOJIOLIMHU
Comnnua u 3BE€3/1. JTaIbl )KU3HU 3BE3]T

Mineunsbiii [1yte — Hama [Manaktuka. Turbl
rayiakTuk. YEpHbIe IBIPBI B AIpax TaJaKTUK

127

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbioro B3peiBa. PenukToBoe
U3JIy4eHUE

128

129

Macmrabnas crpykrypa Beenennoil.
Meraranaktuka

Hepeménnbie mpoOieMbl aCTPOHOMUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

130

®uznueckuil npakTukyM no teme "Hecenenosanue
MarHUTHOT'O TOJISl TOCTOSIHHBIX MarHUTOB" WK
"UccnenoBanue cBONCTB (peppoMarHeTUKOB" UK
"HccnenqoBaHue aeficTBUS IIOCTOSIHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

131

duznyeckuil NpakTUKyM 10 TeMe "M3mMepenue cuibl
Awmrnepa" wnu "V3yueHue 3aBUCUMOCTH CUITbI
Awmmepa ot cwitbl Toka" uinu "Onpenenenue
MarHUTHOM MHAYKIIMY HA OCHOBE U3MEPEHHUSI CHIIbI
Awmrepa"

bubmmorexa [JOK
https://m.edsoo.ru/ff0c9ac0

132

®uznueckuil npakTukyM 1o teme "Hcecnenosanue
SBJICHUS DJIEKTPOMAarHUTHOM MHAYKIMH' WU
"OnpeneneHne MHIYKIIMU BUXPEBOTO MarHUTHOTO
noJs"

133

®uznueckuil npakTukyM no teme "HcecnenoBanue

Bbu6nuoreka [JOK
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sBNeHns camouHAyKIuu'" i "COopka Moaenu
3JIEKTPOMArHUTHOTO reHepaTopa"

https://m.edsoo.ru/ff0cal50

134

135

136

137

®uznyeckuil npakTukyM 1o teme "M3mepenue
nepuoJia CBOOOAHBIX KOJICOAHUN HUTSHOTO U
IPYXUHHOI'O MasiTHUKOB"

®dusngeckuit mpaktukyM 1o teme "[IpeodbpazoBanue
SHEPIUH B IPYKUHHOM MasiTHUKeE"

®usnueckuil npakTukyM no reme "HccnepoBanue
MIEPEMEHHOTO TOKa Yepe3 IMOCIeI0BATEILHO
coeTuHEHHBIE KOHACHCATOP, KaTyIIKy U pe3uctop"
nn "UccnenoBanue paboThl HCTOYHUKOB CBETA B
LeTY IEPEMEHHOTr0 ToKa"

®usnueckuil NpakTUKyM 1o teme "M3yuenue
[1apaMeTpOB 3BYKOBOM BOJIHBI"

138

®uznyeckuil npakTukyM no teme "M3mepenue
nokasaresns npenomienus crexia” win "llomyuenue
M300paXKeHMs B CUCTEME U3 IUIOCKOTO 3epKana u
JUH3BI"

bubmmoreka [IOK
https://m.edsoo.ru/ffOcd67a

139

O®uznyeckuil npakTukyM no teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOT'O pAaCCTOSIHUS OT BEILECTBA
(Ha mpumepe kuakux JuH3)" unu "U3mepenue
(OKYCHOTO pacCTOSIHUS paCCeUBAIOIINX JIUH3"

140

141

dusnueckuil npakTukyMm 1o teme "Habmonenue
T pakuuu, UHTEpPEepeHIIuH U MoJISipru3aluu cBeTa"

®uznyeckuil NpakTUKyM 1o TeMe "OnpenencHue
UMITYJIbCA ¥ SHEPTHH PEISITUBUCTCKUX YacTHIL (110
¢dororpadusM TpekoB 3apsIKEHHBIX YACTHIL B
MarHuTHOM TmoJie)"



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0cd67a

142

®uznyeckuil npakTukyM 1o teme "M3mepenue
noctosiHHoM [1aHka Ha OCHOBE MCCIeIOBaHUS
dotordpdexra" nnm "UccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT HAMpPSKEHUS "

143

®uznyeckuil npakTukyM no reme "HecnenoBanue
CIIEKTpa pa3peKeHHOr0 aTOMapHOI'0 BOJIOPOAA U
HU3MEpPEHHE MOCTOSTHHOM Punbdepra"

144

®uznyeckuil npakTukyM no reme "HcecnenoBanue
PaZnoOaKTHBHOTO (pOHA C UCIIOIb30BaHUEM
no3umetpa" uinu "M3ydeHue moriomeHus 6era-
YaCTHUI[ ATFOMUHHAEM"

145

O®uznyeckuil npakTukym no teme "Habmonenus
3BE3IHOTO HE0A HEBOOPYKEHHBIM TII1a30M C
WCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MTPUIIOKEHUHN IS
OTIpeIeTICHUS TTOJIOKEHHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be311si CEeBEPHOTO
nonymapus u sspkue 38€3b1" win "HabmoneHus B
tesieckon JIyHbl, IIJIaHET, TYMAHHOCTEN U 3BE3IHBIX
CKoOIJIeHui"

146

O0001eHne 1 cucTeMaTu3alis 3HaHui. Poib
(GU3UKN U aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COLMAIbHON U 3THYECKOH chepax
JESATENIBHOCTH YEJI0OBEKA

147

O0001eHne 1 cucreMaTu3als 3HaHnii. Poie u
MeCTO (PM3HKH U aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

148

O0001eHne 1 cucTreMaTu3als 3HaHuii. Pois
bu3nIecKoit Teopuu B (GOPMHUPOBAHUH
MIPEACTABICHHH O (GU3NIECKON KapTHHE MUPa, MECTO




(bu3nUecKoil KapTHHBI MUPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
IPE/ICTaBICHNN O IIPUPOC

149

150

151

O000111eHUE U CUCTEMATU3ALMS 3HAHUN T10 TEME
"Kuuemaruka"

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME
"Kunemaruka"

O06o01IeHre 1 cucTeMaTr3als 3HaH|K 110 TeMe
"Inaamuka"

152

153

154

O00011IeHME ¥ CUCTEMATH3AIMs 3HAHUM 110 TEME
"Craruka TBEpa0TO TENa"

O06o01IeHre U cucTeMaTu3alus 3HaHu| 10 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

O00011eHne U CUCTEMAaTU3ALNS 3HAHUI 110 TEME
"OCHOBBI MOJIEKYJIIPHO-KUHETHUUECKOHN Teopun"

155

156

157

0O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI 110 TEME
"Tepmonunamuka. TeniaoBbie MaTuHbI"

O0001IeHre U cucTEMATH3allKs 3HAHUH 110 TEME
"ArperatHble cocTosiHus BemlecTBa. Da3oBbie
nepexonl”

O0o001IeHre U cucTEMATH3AIN 3HAHUH 110 TEME
"Onextpuueckoe noiue"

158

159

O00011eHre 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME
"TIoCTOSIHHBIN 2IEKTPUYECKUNA TOK"

O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 10 TEME
"TOKM B pa3Iu4HbIX cpenax”

160

OO0001eHUE U CUCTEMATU3ALIMS 3HAHUM 110 TEME
"MarautHoe moJe"




161

PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS
3HAHUU MO TeMe "DJIeKTpOMarHuTHasi MHIyKIus"

bubmnoreka LIOK
https://m.edsoo.ru/ff0c88be

162

163

PesepBHeIil ypok. O000IICHHE U CHCTEMATU3AIHS
3HaHui 110 TeMe "Mexannyeckue konedanus"”

PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3aINS
3HaHWH MO TeMe "DJIEKTPOMarHuTHbIC KojaeOaHus"

164

PesepBublil ypok. O60011eHHE U CUCTEMATU3ALIHS
3HaHUU 110 TeMe "MexaHndeckue u
3JIEKTPOMArHUTHBIE BOJTHBI"

165

CraHaapTu3upoBaHHasi MUCbMeHHasi padoTa.
PesepBubiil ypok. O60011eHIE U CUCTEMATH3ALIMS
3HaHu# 1o teme "OnTuka"

166

167

PesepBHblit ypok. O000111I€HNE U CUCTEMaTH3aIH
3HaHuii o reme "OcuHoBel CTO"

PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTH3aIINS
3HaHui 110 TeMe "KopnycKynspHO-BOIHOBOU
nyanusm"

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf6f0

168

Peseprubiil ypok. O60011eHIE U CUCTEMATH3AIIHS
3HaHu# 1o Teme "du3nka aroma"

169

170

Peseprubriit ypok. O600111eHIE U CUCTEMATH3AIIHS
3HaHUU 1Mo TeMe "du3rnKa aTOMHOTO SIpa U
3JIEMEHTAPHBIX YACTHILL"

PesepBHeIil ypok. O000IIEHNE U CHCTeMAaTHU3aIIHS
3HaHUH 110 Teme "DneMeHThl acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






