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IHosicHuTEIbHAA 3aIIHCKA

Copnepxanue paboueil mporpaMMbl HampaBiIeHO HAa (HOPMUPOBAHHE ECTECTBEHHO - HAYYHOW KapTHHBI MHpa
yuamuxcs 10—11 kmaccoB mpu oOydyeHuun wux ¢usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeqaTenbHOCTHOrO moaxona. IIporpamma cootBerctByeT TpeboBanmsiMm PI'OC COO K miaHUpyeMbIM
JMYHOCTHBIM, MPEIMETHBIM U METANpPEeIMETHBIM pe3ylibTaTaM OOy4eHHs, a TAKKE YUYUTHIBACT HEOOXOIUMOCTh
peanu3ai MEXIPEAMETHBIX CBS3€H (U3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMHM INpenMeTamu. B Helt
OTIPEETISIFOTCS. OCHOBHBIE 1€ M3y4eHUs (U3MKKM HA YPOBHE CpelHEro oOmiero oOpa3oBaHUs, INIAHUPYEMbIE
pe3yIbTaThl OCBOCHUS Kypca (PM3UKHU: JINYHOCTHBIC, METalpeAMETHbBIE, TPeIMETHbIE (Ha 0a30BOM YpOBHE).
[Iporpamma BKiIrO4aeT:

IUTAHUPYEMBIE PEe3yJIbTaThl OCBOCHHS Kypca (GU3UKKA Ha 0a30BOM ypOBHE, B TOM UYHUCIIE MPEIMETHBIE PE3YIIbT-
THI 110 TOJaM 00y4YeHHS; Co/IepKaHue yueOHoro npeamera «Pu3nkay mo rogam 00ydeHus;

MIPUMEPHOE TEMATUYECKOE IUIAHWPOBAHUE C YKa3aHMEM KOJIMYECTBA YacCOB HA M3YyYEHHME Ka)XJO0H TEMbl U IIp
MEpHOH XapaKTEpUCTUKON yueOHOM AeATEeIbHOCTU YUalllUXCsl, peajin3yeMoil pu U3y4EeHUH 3TUX TEM.

H.JIaHpreMue pe3yJbTaThbl 0CBOCHHUA KypcCa

JIMYHOCTHBIMH pE3yJIbTaTaMH OCBOEHHS BBIITYCKHUKAMH CpETHEH WIKOJBl MPOTPaMMBI 10 (QH3HKE
SIBIISTEOTCSI:
L ymenue ynpasisaTh CBOEH IMO3HABATEIBHON JIEATENBHOCTBIO;
%  roToBHOCTH M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIE CaMOOOPa30BaHWIO, Ha NMPOTSHKEHUH BCEM
KU3HU; CO3HATelIbHOE OTHOUIEHHE K HEMpephlBHOMY OOpa3oBaHUIO Kak YCIOBHUIO YCIENIHON
npodeCcCHOHANTBHON U 0OIIIECTBEHHOU e TETHLHOCTH,
YMEHHE COTPYAHHYATh C B3pPOCIBIMU, CBEPCTHHKAMH, JIE€TBMHU MIIAJIIETO BO3pacTa B 00pa30BaTEIbHOM,
y4ueOHO-HCCIIe10BaTENbCKOM, TIPOEKTHOM U APYTrUX BUAAX JI€ATEIbHOCTH;
c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HayKU;
OCO3HaHME 3HAYUMOCTH HAyKH, BIAJEHHUs IOCTOBEpHOW HMH(pOpManMell O MEepeloBbIX JOCTHKEHUAX U
OTKPBITUSX MUPOBOM M OTEYECTBEHHON HAYKH; 3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHUAX 00 yCTpOHCTBE
MHpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY TBOPYECTBY;
YYBCTBO F'OPJIOCTH 32 OTEUECTBEHHYIO (PU3MUECKYIO HayKy, TYMaHU3M;
MOJIOKUTEIBHOE OTHOIIEHUE K TPYAY, LIeIeyCTPEMIIEHHOCTB;
9KOJIOTHYECKasl KYJIbTypa, OepeHOoe OTHOLIEHHE K POJHOM 3emiie, mpupoAHbIM OoratctBam Poccum un
MHUpPa, [OHUMAaHHE OTBETCTBEHHOCTHM 3a COCTOSIHUE€ IPUPOJAHBIX PECYpCOB M  pa3yMHOE
IIPUPOJIOTIOJIL30BAHUE.
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MertanpeJMeTHBIMU Pe3yJIbTaTaAMU OCBOEHUS BBITYCKHHUKaMM CPEIHEH LIKOJIbI IPOTrpaMMBbl IO (hU3HKe
SBJISFOTCSL:
1. ocBoeHue pecynamuenvix yHUBEPCAIbHBIX YU€OHbBIX JEHCTBUI:
CaMOCTOSITEJIBHO OIPENeNATh LeNd, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM
JESITEIbHOCTH U )KU3HEHHBIX CUTYaLUAX;
OLICHUBAaTb PECYpPChbl, B TOM YHCIIE BpeMs M JApYrHe HeMaTepuallbHble PECypchl, HEOOXOAUMBIE JUIs
JOCTHKEHMSI TIOCTABIICHHOM paHee LIeIu;
COIOCTABJIATh UMEIOIINECS BO3MOKHOCTH M HEOOXOAUMBIE ISl JOCTUKEHHUS LIEJIU PeCypChl;
ONPEIEIATh HECKOJIBKO IIyTEH TOCTHKEHHUS ITOCTABJICHHOM LIETH;
3aJ1aBaTh apaMeTpbl U KPUTEPHH, 110 KOTOPBIM MOXHO OIPEIEIIUTD, YTO LIEIb JOCTUTHYTA;
COIIOCTABJIATH MOJYYEHHBIN PE3YIbTaT ACATEIBHOCTH C IIOCTABIEHHOM 3apaHee LEIbIO;
0CO3HaBaTh MOCIEICTBUS JOCTH)KEHUS MIOCTABICHHOH 1€ B JESITEIbHOCTH, COOCTBEHHOMN KU3HU U KU3HU
OKPYXKAIOLUX JIFOACH;
2. OCBOEHHE N03HABAMENbHLIX YHUBEPCATIBHBIX YUCOHBIX IEHCTBHIA:
KPUTHYECKH OILIEHUBATh M HHTEPIPETUPOBATh HHPOPMALIUIO C Pa3HBIX MO3ULMA;
pacrio3HaBaTh U (GUKCHUPOBATh IPOTUBOPEUHS B MHPOPMALIMOHHBIX HCTOUYHHUKAX;
HCIIOJIb30BATh PA3JIMYHBIE MOJECIBHO-CXEMAaTUYECKUE CpEACTBA JUI IIPEACTABIICHUS BBIABICHHBIX B
MH(POPMAIMOHHBIX HICTOYHUKAX POTHBOPEUHIA;
OCYIIECTBIATh Pa3BEPHYTHIM MH(GOPMALIMOHHBIM MOUCK M CTaBUTh HAa €ro OCHOBE HOBbIE (yueOHbIE U
MO3HaBaTebHbIC) 3a1a4H;
MCKaTh U HAXOAUTh 0000LIEHHBIE CIOCOOBI peleHHs 3a/1ay;
NPUBOJANTH KPUTHYECKHUE apryMEHTBhl KaK B OTHOILIEHHMH COOCTBEHHOTO CYXKIEHHUS, TaK U B OTHOLICHUU
JNEUCTBUN U CYKJIEHUU IPYroro 4eJIOBEKa;
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aHAJM3UPOBATh U MPE0OPa30BHIBATh MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYAIINH;

BBIXOJUTHh 3a paMKHU Y4eOHOTO IpeAMETa U OCYUIECTBIISITH LEICHAIIPaBICHHbBIN MOMCK BO3MOXKHOCTH
LIMPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB AEHUCTBHUS;

BBICTPaMBaTh WHAMBUIYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPUIO, YUUTHIBAas OTPAaHHUYEHHS] CO CTOPOHBI
JPYTUX Y4aCTHUKOB U PECYPCHBIE OTPaHUYECHMUS;

3aHMMAThb pa3Hble I[IO3ULUU B II03HABATEJIILHOM JAeATeNbHOCTH (OBITh YYEHMKOM U YUUTENEM;
¢dopmynupoBaTh 00pa30BaTENbHBIA 3aIPOC U BBIIOJHATh KOHCYJIbTATHBHBIC (YHKIIMH CaMOCTOSTEIBHO;
CTaBUTh MNpoOieMy u paboTaTb HaJ €€ pelIeHUEM; YIPaBIsATh COBMECTHOM IO3HABaTEIbHOU
NESITEIbHOCTBIO U MOJUUHATHCSA);

3. OCBOGHHE KOMMYHUKAMUGHLIX YHUBEPCATBHBIX YUEOHBIX JICHCTBHIA:

OCYILIECTBJISATh JEJIOBYI0O KOMMYHHMKAIIMIO KAaK CO CBEPCTHMKaMH, TaK U C B3pOCIBIMH (KAaK BHYTPU
o0pa3oBaTelbHON OpraHU3aIiy, TaK U 3a e€ MpeesiaMu);

MIPH OCYIIECTBIICHUH TPYNIOBON pabOThI OBITh KaK PYKOBOJIUTENEM, TaK M WICHOM IMPOEKTHOW KOMaH/IbI B
Pa3HbIX pOJsAX (TeHepaTopoM UAEH, KPUTHKOM, UCIIOJHUTENIEM, IPE3EHTYIOMHUM U T. 1.);

pa3BEpPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM aJI€KBAaTHBIX (YCTHBIX U
MMCbMEHHBIX) S3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOHQJIUKTOTEHHbIE CUTYalluu U MPEAOTBpAIIaTh KOH(QIUKTHI J0 UX aKTUBHOM (a3bl;
COTJIaCOBBIBATh MO3UIIMU WIEHOB KOMAH/Ibl B Ipoliecce paboThl Haj OOLIUM MPOAYKTOM (PELIEHUEM);
MPEICTaBIATh TyOIMYHO Pe3yabTaThl MHIUBUIYaIbHON U TPYNIIOBOM IEATENHHOCTH KaK Mepe]l 3HaKOMOH,
TaK M Iepe;l He3HAKOMOM ayJUTOPHEH;

noAOupaTh MapTHEPOB JJs JENOBOM KOMMYHMKAIIMM, MCXOJS U3 COOOpa)K€HUH pe3ylbTaTUBHOCTH
B3aMMOJICICTBHS, & HE JIMYHBIX CUMITATHH;

BOCIIPUHUMATh KPUTHUECKHE 3aMEUaHMs KaK pecypc COOCTBEHHOTO pa3BUTHS;

TOYHO U EMKO (OpPMYyIUpPOBATh KaK KPUTHUECKHE, TaK M OJOOpUTENbHBIE 3aMEUYaHHUs B aJpec IPYTrux
JOJe B paMKax JeloBOil M 00pa3oBaTenbHOW KOMMYHMKAIMM, M30eras Mpu A3TOM JIMYHOCTHBIX
OICHOYHBIX CYKICHUU.

[IpenMeTHBIMH pe3yabTaTaMH OCBOEHMS BBITYCKHHUKAMU CPEAHEW HIKOJIbI MPOrpaMMBbI MO (QU3UKE Ha

06a3060Mm ypOBHE SIBJISIOTCS:

®
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c(hOpMUPOBAHHOCTh TPEACTABICHUN O 3aKOHOMEPHOHW CBSI3M M IMO3HABAEMOCTH SIBJICHHA TMPHUPOJBI, 00
O0OBEKTUBHOCTH HAY4YHOTO 3HAHUS, O POJIM M MECTO (PU3UKUM B COBPEMEHHOW HAay4YHON KapTHHE MUDA;
MOHUMaHHe posid (PpU3MKK B GOPMUPOBAHUU KPYro3opa v (yHKUHOHAIBHON I'PaMOTHOCTH YeJIOBEKa JJIs
pelIeHUs MPAKTUYECKUX 3a/1a4;

BJIQJICHUE OCHOBOIIOJIAralOIIUMH (PU3NYECKUMU MOHATUSMHU, 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU U TEOPHUSIMU;
YBEPEHHOE MOJIb30BaHuE (PU3NYECKOM TEPMHUHOJIOTHENH U CUMBOJIMKOM;

cOpPMUPOBAHHOCTh MPEJCTaBICHUM O (QU3NUECKONW CYIIHOCTH SIBJICHUI MOpPUPOIbl (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAaHTOBBIX), BUJAX MaTepuu (BEIIECTBO U TOJIE), JIBHIKEHHUHM Kak
croco6e CyIlecTBOBAHUS MaTEPHUH; YCBOCHHE OCHOBHBIX MI€ MEXaHUKH, aTOMHO -MOJIEKYJIIPHOTO YUECHHUS
O CTPOGHUU BEIECTBA, AIEMEHTOB 3JEKTPOJUHAMHKA M KBAHTOBOW (DM3HMKHU; OBIAJCHHUE MOHATUIHHBIM
anmnapaToM U CUMBOJIMYECKUM SI3bIKOM (DU3UKH;

BIIQJICHHE OCHOBHBIMH METOJIaMU HAy4YHOTO TIO3HAHUSA, HCIOJb3yeMbIMH B (u3muke: HaOII0AeHuE,
OMHCaHWEe, H3MEpPEeHHe, HKCIEPUMEHT; BJaJieHuE YMEHUsIMU oOpabaThiBaTh pe3ylbTaThl H3MEpPEHUH,
oOHapyXHBaTh 3aBUCUMOCTh MEXAY (PU3NUYECKMMH BEITMYUHAMHU, OOBSACHATH MOJYUYECHHBIE Pe3yibTaThbl U
JIeNaTh BBIBOJIBI;

BIIQJICHUE YMEHHSIMHU BBIJIBUTaTh TUIIOTE3bl HAa OCHOBE 3HAHMSI OCHOBOIOJATAOMIMX (U3HUECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATH MX HKCHEPUMEHTAIbHBIMU CpPEACTBaAMH, (GOpPMYIUpys Ielb
UCCIIEIOBAHUS; BIIAJICHHE YMEHUSMU OIUMChIBATh U OOBACHATH CAMOCTOSITENIFHO TPOBEAEHHBIE
AKCMEPUMEHTHI, aHAJTU3UPOBATh PE3YIbTAThl MOJYYCHHON M3 IKCIEPUMEHTOB MH(OPMAILINU, ONPENENSTh
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yiIbTaTa;

YMEHHE peliaTh MPOoCcThie (PU3NUECKUe 3aauu;

cOpPMUPOBAHHOCTh YMEHHUs TPUMEHATH TMOJYYCHHbIE 3HAHUS MO OOBSCHEHUS YCIOBUU TMPOTEKAHUS
(bu3MUYECKUX SIBJICHUN B IPUPOC U ISl MPUHATUS IPAKTHUECKUX PEIICHUN B TOBCEAHEBHOMN KH3HU;
MOHUMaHue (PU3MYECKUX OCHOB M TMPHUHIMIOB AeWCTBHS (paboOThl) MAIlMH UM MEXaHU3MOB, CPEICTB
MIEePEIBUKEHUS U CBSI3U, OBITOBBIX MPHOOPOB, MPOMBIIIICHHBIX TEXHOJOTHYECKUX MPOIIECCOB, BIUSHUSI UX
Ha OKPYKAIOIIYIO CPey; OCO3HAHUE BO3MOXKHBIX PUYHH TEXHOTEHHBIX U IKOJIOTUYECKUX KaTacTpod;
c(hOpMUPOBAHHOCTH COOCTBEHHOU MO3UIIMU 10 OTHOIIEHUIO K (pu3ndeckoil MHPOpMAIUH, MOIy4aeMOH 13
Pa3HbIX UCTOYHUKOB.



Coaepikanue Kypca

10 kiacc (68 yacos, 2 4 B HEACIIIO)

Beegenue (1 u)
®usnka — QyHAaMeHTaIbHas Hayka o mnpupone. Hayunelii meron mno3HaHus. MeTonsl HCCIEIOBAaHUS
¢usnueckux sBieHu. MonenupoBanue (GpuU3NYECKHX SBICHUH H rporeccoB. HayuHble (akThl W THIOTE3BI.
@u3nyecKue 3aKOHbl M TpaHUlbl HMX NOPUMEHUMOCTH. (DU3MYECKHE TEOpPUHM W IPUHLIMUI COOTBETCTBHSL.
Ousnueckue BenmuuuHbL. llorpemnoctn m3MepeHus: (Qusmueckux BenuunH. Poms W Mecto ¢(usukm B
(opMHUpPOBAaHUY COBPEMEHHON HAy4YHOH KapTHHBI MHUpPA, B MPAKTHUYECKOW NEATEIBHOCTH Jojei. dusnka u
KYJIbTYpa.

Mexanwuka (26 )

I'panunel OpUMEHMMOCTH  Kiaccuyeckol MexaHuku. IlpoctpanctBo u  Bpems. OTHOCUTENBHOCTD
MeXaHU4YecKoro JABuxkeHHs. CucreMbl oTcuéra. CKalasipHbIE U BEKTOPHbIE (U3UYECKUE BEIUUMHBL. TpaeKTopus.
[Tyte. [lepememienue. Cxkopocthb. YckopeHue. PaBHoOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIMHEWHOE JBUKECHHE.
PaBHOMepHOE JBMWXKEHHME 10 OKpyXHOCTU. B3aumopeiictBue ten. SBnenue wunepuuu. Cuma. Macca.
WNuepunanpHple cUCTeMBbl OTcueTa. 3akoHbl nuHamMuku Herotona. Cuna TspkecTH, Bec, HeBecoMocTh. Cuia
YIOPYTrOCTH, CHJIa TPEHUS. 3aKOHbI: BCEMUPHOTO TArOTeHUs, ['yka, TpeHus. Vcnonb30BaHne 3aKOHOB MEXaHUKHU
s OOBSICHEHUS] JBUKEHHMS HEOECHbIX Tel M U1 Pa3BUTHS KOCMHYECKHMX HccienoBaHui. HMmmynbe
MaTepUaIbHON TOYKM W CHUCTeMBbl. VIMITynbc cuibl. 3aKOH COXpaHEHHs1 UMIyabca. Mexanmdeckas pabora.
MomiHocte. MexaHnueckass 3Heprusi MaTepUalbHOM TOYKM M CHCTEMBI. 3aKOH COXPaHEHUS MEXaHWYEeCKOU
sHepruu. Pabora cuibl TSDKECTH M CHIIBI yIIPYyrocTH. PaBHOBecHe MaTepHaabHOW TOYKM U TBEPAOrO Tela.
MoMeEHT cuiibl. Y CIIOBUSI paBHOBECHSI.

JlabopaTopHbie pabOTHI:
1. W3yueHue nBUKEHUS Tella IO OKPYKHOCTH.
2. N3yuenue 3aKoHA COXpAHEHHS MEXaHUYECKON YHEPTHUU.

MonexynsipHast pusuka. Tepmoannamuka (17 1)

Monekynsapuo-kunerndeckas teopus (MKT) crpoeHus BemiecTBa, €€ AKCIEPUMEHTAIbHBIC J0Ka3aTeIhCTBA.
TennoBoe paBHOBecue. AOCONIOTHAs TeMIeparypa Kak Mepa CpedHell KMHETHYECKOW HEPTrUu TEIIOBOTO
JBYDKEHUS YaCTHI] BeliecTBa. Mojenb uieaibHOTO Tra3a. JaBieHue rasa. YpaBHEHUE COCTOSHUS HI€ATLHOTO
raza. YpaBuenue MenjeneeBa—Kianeiipona. ['a3oBbie 3aK0HBI. ArperaTHO€ COCTOsSIHHE BellecTBa. B3anmHbie
MpEBpaICHUsT KUJIKOCTEH W ra3oB. BrakHocTh Bo3ayxa. Mopenb cTpoeHus xuakoctend. [loBepxHocTHOE
HaTspkeHne. Kpucramnmyeckue um amopdubie Tema. BHyrpenHsst sHeprus. Pabora W Tersionepenada Kak
crocoObl UI3MEHEHHMSI BHYTPEHHEN DHEPruu. Y paBHEHHE TEIIoBoro OanaHca. [lepBhlii 3aK0OH TEPMOIMHAMUKH.
Heob6parumocth TermoBsix mporeccos. [Ipunnumet aeiictBus u KI1J] TermioBsix MarivH.

JlaGopaTtopHnas paboTa:
3. DOkcnepuMeHTanbHas IpoBepka 3akoHa [ eii-Jlroccaka.

DnektpoanHaMuka (23 1)

DneKTpUUYecKue 3apsijbl. 3aKOH COXpaHEHHS 3JIEKTpUUYECKOTo 3apsiaa. 3akoH Kymona. Dnekrtpuyeckoe mole.
Hanpsk€HHOCTh M TOTEHIMAT 3JIEKTPOCTATHUECKOTO MMOJIsl. JIMHUHM HANpsHKEHHOCTH M AKBUIOTCHIMATbHBIC
noBepxHocTU. [lpunHnun cynepmnos3urmu mosied. [IpoBOJAHUKM W AMDIACKTPUKH B DIEKTPUUECKOM TOJIE.
OnextpoeMkocTh. Konpencatop. IlocrosHHBIH snekTpudeckuii Tok. Cuna Toka. CompoTHBIEHHE.
[TocnenoBarenbHOE W MapalieIbHOE COEAMHEHUE MPOBOMHUKOB. 3akoH Jlxoyms—JIeHma. DneKTpoaBuxKyIas
cwia. 3akoH OMa JUTsl TOTHOW IeTH. DIEKTPUUECKUN TOK B MPOBOJHHUKAX, DIIEKTPOJIUTAX, MOITYIPOBOTHUKAX,
razax u Bakyyme. CBepXmnpoBOJAUMOCTb.

JIaGopatopHble paOOThI:
4. TlocnenoBaTenbHOE U MapajuIeIbHOE COSANHEHHE IPOBOJHUKOB.
5. Usmepenne DJIC 1 BHYTPEHHETO CONPOTUBIICHHS HCTOYHHUKA TOKA.

Htoroas koHTpoJbHas padoTa (1 1)
Oo6o06menue (1 1)

11 knacc (68 yacoB, 2 4 B HEACIIIO)



OnexkrpoauHamuka (11 q)
B3aumopneiictBue TOkoB. MarnutHoe 1mosne. Bekrop wunaykumm MarmuTHoro mnoss. Cuna  Ammepa.
Onektpousmepurenbubie  npubopbl.  Cuna Jlopenuma. MarnutHble  CBOMCTBAa — BeliecTBa.  SIBieHue
JIEKTPOMArHUTHOM MHIYKIMU. MarHuTHbId 1oTOK. [IpaBuno JleHna. 3akoH 3J€KTPOMarHUTHOM HMHIYKLMH.
O/1C nHAYKIMU B ABMOKYILMXCS IPOBOJHUKAX. SIBieHMEe caMOMHAYKIMU. HAYKTUBHOCTD. DJIEKTPOMArHUTHOE
110J1€. DHEPrus AIEKTPOMArHUTHOIO HOJIS.

JlabopaTopHbie pabOTHI:
1. HaGnrwoaeuue AelcTBUS MAarHUTHOIO OIS HA TOK.
2. V3yueHue SBJICHHS dJICKTPOMATHUTHON WHTyKIIHH.

Kounebanus u Bosusl (20 )

Mexannueckue konebanus. CBoOOAHBIE KOJIeOaHUsl. MaTeMaTn4ecKuii MasTHUK. [ apMOHHYecKre KoJieOaHusl.
Ammuutyaa, nepuoi, 4yactota u (asza xonedanuil. BeinykaeHHble KonebaHus. Pesonanc. DnekTpoMarHuTHbIE
kojeOanus. CBoOoaHble KojeOaHuss B KojeOaTenbHOM KOHType. Ileprosl CBOOOJHBIX 3IEKTPUUYECKUX
kojeOaHuil. BpiHykneHHble KosiebaHMs. llepeMeHHBIN 3JeKTpUYECKUH TOK. AKTHUBHOE COMNPOTHUBIICHUE.
JleiicTByrolMe 3HAUEHUS CHJIbI TOKAa M HANpPSDKEHUS B LIENMU MEPEMEHHOro Toka. MOIIHOCTh B IENH
nepeMeHHOTo Toka. Pe3onanc B onekrpuueckod 1enu. [IpomsBonacTBo, mepenaya u - MOTpeOICHHUE
aneKTpudeckoi sHepruu. ['eHepupoBanue sHepruu. Tpanchopmarop. Ilepemaua 3meKTpUUECKON SHEPIHU.
Mexannyeckue BoiHbBL. [IpononbHble M momepeuHble BONHBL. J(muHA BoJIHBL CKOPOCTH paclpoCTpaHEHUS
BOJIHBI. YpaBHEHHE TapMOHHMYECKOW Oerymieil BOJHBL. 3BYKOBBIC BOJIHBL. JIEKTPOMATrHUTHBIE BOJIHEI.
N3nydyeHne SIIEKTPOMAarHUTHBIX BOJIH. (CBOMCTBA AIIEKTPOMAarHWTHBIX BOJH. [IpWHIMINBI pagnoOCBS3H.
Panunonoxanus, TeneBuaeHne, COTOBas CBS3b.

JlabopaTtopHnas padora:
3. Omnpenenenue yCKOPSHHsI CBOOOIHOTO ITaJICHUS TIPY TTOMOIITH MasSTHHKA.
Onruka (16 1)

Cer. CkopocTh cBeTa. PacnpocTpaHeHue cBeTa. 3aKOHBI OTPaXEHHsT W TperomsieHus cBeta. [lomHoe
BHYTpEHHee oTpakeHHe cBera. JInuza. [lomydeHue m3oOpakeHHsT ¢ TOMONIbI0 JHH3BIL. Dopmyna TOHKOM
nuH3bL. OnTuyeckue npudopsl. Paspemaromast crmocobHocTs. CBET Kak AJIEKTpOMarHuTHas BojHa. Jlucnepcus
ceera. UnTepdepenmus ceera. Korepeatnocts. Judpakmus ceera. {udpakunonnas pemérka. [Tonepeunocts
cBeTOBBIX BOJIH. [losspuzanus cBera. OCHOBBI CHEMATBLHONM TEOPUU OTHOCUTEIBHOCTHU. IlocTynatel Teopuu
OTHOCUTENbHOCTU. [IpuHIIMIT OTHOCUTENbHOCTH DiHIITEWHA. [locTOsIHCTBO cKkOpocTH cBeta. IIpocTpaHcTBO U
BpeMsl CHElMaTbHOW TEOPUU OTHOCUTEIbHOCTH. PenatuBucrckas auHamuka. CBSI3b Macchl U SHEPrUU.
Wznyuenne u crektpsl. lllkana 3neKTpOMarHUTHBIX BOJTH.

JlaGopaTopHbie pabOTHI:
W3mepeHune nokasaresis IpeioMIICHUS CTEKIIA.
OmnpeeneHne ONTUYECKOH CHITBI U (DOKYCHOTO PACCTOSIHUSL COOMPAFOILEH JINH3BL
W3MepeHue IIMHBI CBETOBOM BOJHBI.
HaOnroieHue CIijioniHoro ¥ JMHEWYaToro CreKTPoB.

No ok

KsanrtoBas dusuka (15 1)

CeeroBble kBaHThI. [locTostnnas [Inanka. @otorddexr. YpaBHenue DiHmTelHa A1 poTodaddexra. POTOHBI.
Kopnyckynspuo-BonHoBoii ayanmu3m. ['mnotesa ne bpoitna. JlaBnenue cBeta. [Ipumenenue ¢ororddexra.
Atomuas ¢usmuka. Crpoenue aroma. OmbiThl Peszepdopna. KantoBeie moctynatsl bopa. Mopens atoma
BoJiopoJa o bopy. Tpyanoctu teopun bopa. Jlazepsl. Metoabl peructpanuu dactuil. Anbda-, 6eTa- u raMmma-
u3iydyeHue. PaguoakTUBHbBIE MPEBPAILICHHs. 3aKOH PaJMOaKTUBHOTO pacnaja. [IpoToHHO-HEUTpoHHAs MOJEIb
CTpOEHHS aTOMHOTO sjpa. JledekT Macc u 3Heprus CBS3U HYKJIOHOB B sijpe. JleneHnue u cunTe3 snep. AnepHas
SHEepreTuka. buonoruyeckoe 1elCTBUE paIMOAKTUBHOTO U3IYYeHHS. DJIE€MEHTAPHbIE YaCTULbl. AHTHYACTHUIIBI.

JIaGopatopHas pabora:



8. Ompenenenue UMIyYIIbCa U YHEPTUU YACTHUIIBI ITPH JBUKCHUHM B MATHUTHOM Ti0Jie (110 oTorpadusim).

Actporomusi (4 1)
Bunumoe nBmkeHue HeOSCHBIX Tel. 3akoHbI JBMkeHHs InaHer. Ctpoenne ConnHeuHoi cuctembl. Cuctema 3emisi—JIyHa. OCHOBHBIE XapaKTEPUCTHKH 3BE3I.
Connue. CoBpeMeHHbIE NPEACTABICHUS O IPOUCXO0KACHNUN U 3BOJIIOIUH 3BE3]1, TaJakTUK, BeeneHHoi.

Ntorosas koHTpoJibHas padoTa (1 u)

O6o6mmenwue (1 4)
YueOHo-TemMaTH4ueckoe miannpoBanne (10 kiace)

Ne Ha3Banue KoJu-Bo N3 Hux:

n/m | pa3aena, TeMbl 4yacoB Ja00paTOPHBIE | KOHTPOJIbHBIE
1 Brenenne 1 - -
2 MexaHuka 26 2 2
3 MoutekynsipHasi pu3HKAa. 17 1 2

TepmonHamMuka

4 DNeKTpOoJMHAMHUKA 22 2 2
S) Wrorosas koHTposbHAs paboTa 1 — 1
6 O06o06mIeHne 1 — —

NTOTI'O: 68 5 7

Y4yeOHo-TeMaTH4YecKOe MuIannpoBanue (11 kiaacc)

Ne Ha3Banmue KoJua-Bo N3 nux:
n/n pasjaeia, TeMbl 4acoB JabopaTopHbie KOHTPOJIbHbIE
1 DNIEeKTpOJMHAMHUKA 11 2 1
2 Konebanus 1 BOTHBI 20 1 2
3 OnTuka 16 4 1
4 KsanToBas ¢usuka 15 1 1
5 ACTpOHOMHS 4 — —
6 Hrtoropas koHTpoOJIbHAs paboTa 1 — 1
7 [ToBTOpEHME 1 —
HUTOI'O: 68 8 6




Kanennapno-rtemarnueckoe niianuposanue (10 kiacc)

No Hara Kosn-Bo
Tema ypoka Copnepixanue ypoka
/0 | noan ‘ daxr 4acoB
Beenenue (1 uac)
1/1 ®u3KKa ¥ NO3HAHUE MUpa 1 ®usuka — pyHIaMeHTaabHas Hayka o npupoje. Hayunslil MeTos mo3HaHusl.
WHceTpyKTax Mo TeXHUKE O0€3011aCHOCTH Mertonp! uccaenoBanus GU3NIECKUX ABICHUA. MoaenupoBanne GU3NIECKUX

SIBJIEHUW U MPOLIECCOB.

®uznueckue BennuuHbl. [lorpenHoctu uaMepenus pu3n4eckux BEIUYUH.
®uznyeckue 3aKOHbI U TPAHUIIBI UX TPUMEHUMOCTH.

Pu3ndecKue TEOPUN U IPUHIIUI COOTBETCTBHUSL.

Ponb u MecTo pusnku B GopMUPOBaHNN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa,
B IIPAKTHUYECKOU JIEATEILHOCTH JIFOIEH.

WHCcTpyKTaXX 10 TEXHUKE OE30MaCHOCTH

Memanpeomemnple. C TOCTATOYHOI MOJTHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33J]auaMU U YCIIOBUSIMHU
KOMMYHHKAIIUH,; CAMOCTOATCIIbHO BBIACIATE ITO3HABATCIIBHYIO LCJIb,; BBIACIIATE CXOJACTBA €CCTCCTBCHHBIX HAYK, pa3jIninusad MCKIY
TCOPETUICCKUMHU U OMITUPUICCKUMH MCTOAaMU UCCIICAOBAHUA

auunocmuple. GopMUPOBAHNE MOTHUBAIIMH B U3YUCHHUH HAYK O TIPUPO/IE, YOSKIEHHOCTHA B BO3MOXKHOCTH TO3HAHUS TIPUPOJIBI, YBOKECHHS K
TBOPLIAM HAyKH U TEXHUKH, FPA’KJAHCKOTO MaTPHOTU3MA, J1I00BU K PosuHe, 4yBCTBa TOPAOCTH 32 CBOIO CTPaHY

npeomemmuole. HAYIUTHCS OOBSACHATH POJIb (PU3UKHU B )KM3HU YEJIOBEKA U €€ 3HAaUCHHE B CUCTEME €CTECTBEHHBIX HAYK; OOBACHATh 3HaUCHHE
noHsATHi "Monens", "runoresa, "3akoH", "Teopus'; 3HATH OCHOBHBIE METO bl M3YYCHHS TPUPO/IBI; TOHUMATh U OOBSICHATH CYIIIECTBOBAaHUE
I'PaHULl IPUMEHUMOCTH Pa3INYHBIX GU3NYECKUX 3aKOHOB

Mexanuka (26 gacos

2/1

Mexanndeckoe aBmwkeHne. Cucrema oTcuéra 1 Mexannueckoe nBuxeHne. OTHOCUTENBHOCTh JBWKEHUS. MaTepuanbHas TOUKa.
Teno orcuéra, cucTeMa OTCUETA.

MemanpeomemHubie:. BbISBIATH IPo0JieMy, MHULIMATUBHO COTPYJHUYATh B IOMCKE U cOope MH(popMaluy [uis e€ pa3pelieHus; ONpeIeisTh
MIOCJIEI0BATEIbHOCTD IPOMEKYTOUHBIX II€JIeH ¢ y4ETOM KOHEYHOTO pe3ynbTaTa, COCTABIATh IUIAH U ONPEAEIATh [10CIe10BATEIbHOCTD
NeWCTBUI; CTaBUTh U (POPMYIMPOBATh NIPOOIEMbI, yCBaUBaTh AJITOPUTM JIEATEILHOCTH, aHAIN3UPOBATh U OLIEHUBATh [10JyYEHHBIE
pe3yibTaThl

AuyHocmuwle. POPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH; IOHUMaHNUE 3HAUUMOCTH
HayKkd; (JOpMUPOBAHHUE 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUX 00 yCTpoiicTBe MHpa 1 o01iecTBa

npeomennble. HAyIUThCS OOBIACHATH 3HAUCHHsI IOHATUH "MaTepHaibHas Touka'", ""cucTteMa oTcuéra'; HayduThCs ONPENeNATh XapaKkTep
JIBMDKEHUS TeJa B BBIOpaHHOW cUcTeMe 0TCUETa; OOBSICHATH MPaHUIIbI IPUMEHUMOCTH MOJETIH MaTepHabHOW TOUKH

3/2

CrniocoObl onvcaHus IBUKEHUS 1 Tpaekropus, nyrs, nepemenienue. Koopanuara. MoOMEHT BpeMeHH, TPOMEKYTOK
BpemeHH. KnHemarnueckue ypaBHEHMs IBMKEHUs. Paguyc-BekTop.

MemanpeOMemnbte: IJIaHUPOBATH yqe6Hoe COTPYAHHUUCCTBO C YUUTCIICM, COTPYAHUYCCTBO CO CBECPCTHUKAMU B ITIOUCKE U c60pe
I/IH(bOpMaI_II/II/I; C JOCTaTOYHOM HNOJIHOTOHN U TOYHOCTBIO BbIpa)KaTb CBOU MBICJIN, (I)OpMI/IpOBaTB LEJICTIOJIaraHuC KakK IMOCTAHOBKY yqe6H0171
3a1a4v Ha OCHOBC COOTHCCCHUS TOI'0, YTO YK€ M3BCCTHO M YCBOCHO y4YalllUMCS, U TOTO, YTO elé HCHU3BCCTHO, BBIACIIATH U (I)OpMy.TII/IpOBaTL




/o

Hara

wiaH | ¢axkT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

MO3HABATEJIbHYIO L1€J1b, UCKATh M BBIJIENIATH HEOOXOIUMYIO HH(OPMAIIUIO, CIeI0BATh AITOPUTMY JACATEIHHOCTH

JuyHOocmHuble. POPMUPOBAHUE YCTOMYMBOW MOTHUBAIMH K 00Y4EHHIO, TPUOOPETEHUIO HOBBIX 3HAHUW, YMEHUHN, HABBIKOB, CIIOCOOOB
JEeATEIbHOCTH

npeomemHble. HAYIUTHCS H300paXaTh ParyCc-BEeKTOP, BEKTOP MEPEMEIICHHS U ONIPEICIATh KOOPAMHATHI TEJIa B 3aJaHHBI MOMEHT
BPEMEHH; OTIIMYATh MPSIMOJIMHEIHOE M KPUBOJMHEHHOE JIBIKECHHE

4/3

PaBHOMEpPHOE IPAMOJIMHEMHOE TBUYKEHUE. 1 PaBHomepHOE 1 HepaBHOMEpHOE JBHKEeHHE. CKOPOCTh. YpaBHEHHE

Ckopoctb PaBHOMEPHOTO MPSAMOJIMHEHHOTO BHXKEHUS. ['paduueckoe npeacrapieHue
PaBHOMEPHOTO MPSIMOJIMHEWMHOIO IBUKEHHS. MTHOBEHHAs M CPEAHSAS CKOPOCTb.
Crnoxenue ckopocteil. Permenue 3anau

MemanpeoMemHubie: INIAHUPOBATh y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMHU; (POPMHUPOBATH LEJICNOIaraHie Kak IOCTaHOBKY
y4eOHOH 331a4 Ha OCHOBE COOTHECEHHMS TOTO, YTO YK€ U3BECTHO U YCBOEHO YYalIUMCs, U TOTO, YTO €€ HEN3BECTHO; BBIACIATh U
(hopMynupoBaTh MO3HABATEIBHYIO 11€]1b, UCKATh U BBLIEIATH HEOOX0AUMYIO HHPOPMAIHIO, CIIEJOBATh AITOPUTMY JAESITEIbHOCTH
auyHocmuwle. GOPMUPOBAHNE CAMOCTOSITEIFHOCTH B TPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHHH, UCTIOIb30BaHHE
MPUOOPETEHHBIX 3HAHUHN B IOBCETHEBHOM KU3HU

npeomemmuole. HAYIUTHCS OOBSICHATH CMBICT (PU3NUECKUX BEIMYUH "Cpe/iHsAs CKOPOCTh", "MTHOBEHHAsI CKOPOCTh''; ONUCKHIBATh U OOBSICHATH
paBHOMEPHOE MPSMOJIMHENHOE JBM)KEHUE; BEIpAXKaTh pU3NUYecKue BeIUYuHbl B eauHuniax CU; 3anuchiBaTh YCIOBHE U peLIEHUE
KOJIMYECTBEHHBIX U TpaMUECKUX 33a4 110 COCTaBJICHHOMY aJITOPUTMY

5/4

Yckopenue. CKOpOCTh TPU ABUKEHUU C 1 VYckopenue. PaBHOyCKOpeHHOE M paBHO3aMeIJIeHHOE ABMKeHUE. | padhuku
MOCTOSIHHBIM YCKOPEHUEM IPSIMOJIMHEITHOTO PaBHOYCKOPEHHOTO BMKeHUs. Pemenue 3agau

MemanpeomemHple. TUIAHNPOBATh y4eOHOE COTPYJHUYECTBO C YUUTENIEM U CBEPCTHUKAMU; (POPMHUPOBATH II€JIEN0JIaraHue KaK MOCTaHOBKY
y4eOHO 3a/1a4i Ha OCHOBE COOTHECEHUSI TOTO, YTO YK€ U3BECTHO M YCBOCHO YYaIIUMCS, ¥ TOTO, UTO €I HEU3BECTHO; UCKATh U BBIACTSAThH
HE00X0IMMYI0 HHPOPMAIHIO, CIIEA0BATH AITOPUTMY JAESITEIbHOCTH

Juuynocmuule. GOpMUPOBAHUE YCTOMYMBON MOTHUBAIMU K 00Yy4EHUIO, TPUOOPETEHUIO HOBBIX 3HAHU, yMEHUH, HABBIKOB, CIIOCOOOB
JeSITeNIbHOCTH

npeomemmuble. HAyIUTHCS OOBSICHATH CMBICT (PU3UUECKON BETMUMHBI "yCKOpPEHHE'"; ONUCHIBATh U 0OBACHATH PABHOYCKOPEHHOE U
paBHO3aMeJIEHHOE MPSMOJIUHEIHOE ABM)KEHUE; TPUBOIUTH PUMEPHI PA3IMYHBIX TUIIOB JBIKEHUS B OKPY)KAIOIIEM MUPE; 3alHChIBAThH
yCIIOBUE M PEIICHHE KOJTMYECTBEHHBIX U IpaUuecKuX 3a/1a4 10 COCTABICHHOMY aJITOPUTMY

6/5

Permrenue 3agau 1 Pemenue 3ana4 no remaM "PaBHOMEpHOE NIPSMOJIMHEMHOE ABUAKEHHE",
"[IpsimosiHENHOE TBMYKEHHE C TOCTOSTHHBIM MO MOAYII0 YCKOpPEHHEM"

MemanpeOMemele: OpraHU30BbIBATH yqe6Hoe COTPYAHUUCCTBO CO CBEPCTHUKAMU U YUHUTCIICM, pa6OTaTB HHAWBUAYAJIbHO U B I'pYIIIIC,
HaxoauThb o6mee peHICHUC 1 pa3peiiaThb KOH(l)J'II/IKTLI Ha OCHOBE COTJIaCOBAaHMUS MO3ULMK M OTCTauBaHUS HUHTCPECOB, OIIPECACTIATH CIIOCOOBI
JICCTBUI B paMKax NpeJIOKCHHBIX YCJIOBI/Iﬁ )51 Tpe60BaHHfI; CTaBHUTb y‘Ie6Hy10 3aavy, COCTABJIATH IJIaH U IMMOCICAOBATCIIBHO CTh
ﬂeﬁCTBHﬁ, OCYIICCTBJIATH KOHTPOJIb B (I)OpMe CpaBHCHUMA criocoba JIEHCTBUA U €r0 pe3yiibTaTa € 3aJaHHBIM 3TaJIOHOM C LCIIBIO
O6H21py>KCHI/I$I OTKJIOHECHHM U OTIUYHM OT OTaJIOHA, BLI6I/IpaTI> HanboJce B(b(beKTI/IBHBIC MCTOJbI pCHICHU 3a/1a4 B 3aBUCUMOCTHU OT
KOHKPCTHBIX yCJIOBHf/'I, KOHTPOJIMPOBATH U OLICHUBATH IIPOLUCCC U PEIYIILTATHI ACATCIBHOCTU

JIUYHOCMHDblE. (I)OpMI/IpOBaHI/IC KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IJ.[€HI/II/I U COTPYAHUYICCTBC C YUUTCIICM U CBCPCTHUKAMU,




/o

Hara

wiaH | ¢axkT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

OBJIaZICHUE HAYYHBIM MOJXO0JIOM K PEIICHHUIO Pa3IMYHbIX 33/1a4; (OPMHPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKU

npeomemmuole. HAYIUTHCS IPUMEHATH UMEIOLIUECS 3HAHUS K PELICHUIO KOHKPETHBIX 3aj1au (onpeaeeHe KHHEMaTUUECKUX BEIMYMH);
rpaMOTHO OOPMIISITH pEIICHHE 3a/]ad B TETPAIU; UCIOJIL30BaTh MAaTEMATHYECKU alliapar B PEIICHNH 33/1a4 Ha ypoKax (PM3HUKH; OBIIAJICTh
Hay4YHBIM NIOJX0JIOM K PELIEHUIO PAa3JIMYHbIX 33/1a4 110 TEME

716

CBoboaHOE MazieHne Tem 1 CBoOosiHOE najieHue Tel. Y CKOpeHne cBOOOAHOro najieHus. JIBuKeHue Tena B
1oJIe TATOTEHUSI 3eMJIM ¢ HAa4aJIbHOM CKOpPOCTHIO. Penenue 3amaq

MemanpeomemHuple. C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BBIPAXKATh CBOU MBICIH, BBISBIIATH IPOOIEMBI, (POPMYIUPOBATH TUIOTE3bI;
OTIPEENATh NOHSITHSL, CTPOUTH YMO3AKIIOUEHHUSI U I€TIaTh BBIBO/Ibl; YCTAHABIMBATh NPUUMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTD JIOTHYECKYIO
LENb PACCYKJIEHUH, BBIIBUTATh U 0OOCHOBBIBATh TMIIOTE3bI

JuyHocmuwle. GOPMUPOBAHNE YMEHUS BbIPaXKaTh CBOU MBICIIH, BBICIYILINBATh COOECEHIKA, IOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh
IIPABO JIPYTOTo YelI0BeKa Ha MHOE MHEHNUE; (JOPMHUPOBAHUE LIEJTOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPaKTUKU

npeomemmuble. HAYYUTHCS BBIIBUTATh TUIIOTE3bI O XapaKTepe IBUYKEHUS TEJl B MOJI€ 3eMHOTO TATOTEHUS; OOBACHATH IPUYUHBI IAJICHUS Te
C OJIMHAKOBBIM YCKOPEHUEM; IPUBOJIUTH IPUMEPHI TAKOTO JBMKEHUS B OKPYKAIOLIEM MUPE; TPUMEHSITH 3HAHUSI O PABHOMEPHOM U
PaBHOYCKOPEHHOM JABM)KEHUU JJIs1 OOBSICHEHUS IBUKEHUS TEJ B TOJIE TATOTEHUS 3€MJIM U PaCCUUTHIBATh €r0 KHHEMAaTHYECKHe
XapaKTEPUCTUKH

8/7

PaBHOMEpHOE MBMKEHWE TOUKH TIO 1 JIBI>KEHHE 110 OKPYKHOCTH C TIOCTOSTHHOM TI0 MOJTYJTIO CKOPOCTHIO.
OKPYXHOCTH [lenTpocTpemurensHoe yckopenue. [lapamerpsl 1BUKeHHs] HEOSCHBIX TEI.
Pentenue 3agau

MemanpeOMemnble: IIJIAaHUPOBATDH yqe6Hoe COTPYAHUYCCTBO C YUUTECIIEM U CBEPCTHUKAMMU; (bOpMI/IpOBaTB nejienojiaranHue Kak rioCTaHOBKY
yqe6H017I 3aaa4i Ha OCHOBE COOTHECCHUA TOI'O, YTO YK€ U3BECTHO U YCBOCHO y4YalllUMCA, U TOT'O, UTO emié HEHU3BCCTHO, HCKATh U BbIACIIATH
HGO6XO,Z[I/IMYIO I/IH(l)OpMaHI/II-O, CJICO0BATh AJITOPUTMY ACATCIbHOCTU

JIUYHOCMHbIE. (bOpMI/IpOBaHI/Ie LEJIOCTHOI'O MHUPOBO33PEHHUA, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHU U
O6H.[€CTB€HHOI\/'I IMPAKTHUKH,; UCII0JIb30BAHUE HpI/IO6peTéHHBIX 3HAHHUHI JIIA 00BICHEHUS HBHCHHﬁ, Ha6J'IIO,Z[aeMBIX B HOBCCHHCBHOI;'I KHU3HHU
npedmemubte: HAay4IUTBCAH OOBACHATH CMBICIT (1)H3H‘l€CKOI>i BCINYMHBI "I_IeHTpOCTpeMI/ITCJ'ILHOC yCKOpeHI/Ie"; OIMMCHIBATh U OOBICHITE
PAaBHOMEPHOC ABUKCHUC IO OKPYKHOCTHU,; IIPUBOJAUTDH IPUMEPBI PA3JIMYHBbIX TUIIOB JABUKCHUS B OKPYIKArOIIEM MHUPE; 3alIMChIBATH YCJIOBUC
" PCIICHHUC 3a/1aY 110 COCTABJICHHOMY AJITOPUTMY

9/8

Kunemartuka aGconmoTHO TBEPAOTO Tea. 1 AbGcomotHo TBEpaOE Teno. [locTynaTensHoe U BpaliaTeaIbHOE TBUKCHHE
Pewrenue 3apau abCoTIOTHO TBEPAOTO Tena. YTIIoBas CKOPOCTh, YaCTOTa M MEPUO]I OOpaIeHUSI.
Pemenue 3agau no teme "Kunemaruka". IloarotoBka Kk KOHTPOJIbHOM paboTe

Memanpeomemuple. GOpMUPOBATH ydeOHOE COTPYAHHUECTBO CO CBEPCTHUKAMHU U yuuTeneM; (OpMHUPOBATh IieJenoaraHue Kak
MOCTaHOBKY y4eOHOM 3a7aun Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ U3BECTHO U YCBOEHO YUYAIIMMCSI, U TOTO, YTO €I1€ HEM3BECTHO;
yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKYIO IIeTlh PACCYX ACHUN, BEIABUTaTh M 000CHOBBIBATH THIIOTE3bI
JuyHocmuple. GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUU M COTPYTHUYECTBE C yUUTENIEM U CBEPCTHUKAMH,
OBJIQJICHHE HAYYHBIM MOJX0JI0OM K PEIICHUIO Pa3IMUYHbIX 33134
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wiaH | ¢axkT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

npeomemHble. HAYIUTHCS OOBIACHATH CMBICT (PU3MUYECKON BETMUYHHBI "abCOIIOTHO TBEPOE TEJ0"; ONMCHIBATh XapaKTep IBUIKCHUS
a0COJIIOTHO TBEPJOTO TeJa; MPUBOIUTH PUMEPHI Pa3IMYHBIX THUIIOB ABIKEHHS B OKPYXKAIOIIEM MUPE; 3alMChIBaTh YCIOBHUE U PEIICHUE
3aj1a4 [0 COCTAaBJICHHOMY JITOPUTMY

10/9

KontposbHas padora Nel "Kunemartuka" | 1 | KontposnsHas pa6ota mo Teme "Kunemaruka"

MemanpeomenHole. C TOCTaTOYHOH TOJIHOTOM U TOYHOCTHIO BBIP@)XKaTh MMCbMEHHO CBOU MBICIIN; TUNIAHUPOBATH M MIPOTHO3UPOBATH
pe3yibTaT; pemarth 3a1a4l pa3HbIMU CIIOCO0aMHu, BBIOMpaTh Hanboiee 3pPpeKTHBHBIE METOABI peIICHUSs, TPUMEHSTH MTOJTyYeHHbIC 3HAHUS
AuyHocmuple. GopMUPOBAHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00IIeCTBEHHOH MPaKTHKH; (POPMHUPOBaHNE HABBIKOB CaMOAHAIIN3a M CAMOKOHTPOJIS

npeomemmubsle’ 3HaTh CMbICT NOHATUN "TIyTh", "BpeMsa”, "ckopocTs", "yckopenue", "nepemMerienue"; HayduTbcs CUCTEMATU3UPOBATh U
BOCITPOM3BOINTH 3HAHMSI U HAaBBIKH, MOJTy4YE€HHbIE TPU U3ydyeHuu TeMmbl "Kunemarnka"

11/10

WNuepuus. [lepsbiit 3akoH HeroToHa 1 [IpyuHIMN npuynHHOCTH B MexaHuKe. MHepuus, 3akoH nHepuuu ["annmnes.
CBoboaHoe Teno. MHepunanbHble 1 HEMHEPIIHAIBHBIE CUCTEMBI OTCUYETA.
I1epBb1ii 3ak0H HproTOHA

MemanpeomenHble. BBISIBIATH TPOOJIEMBI, 0CO3HAHHO TUTAHUPOBATH U PETYIIMPOBATEH CBOIO JICATEIHHOCTD, BJIAJICTh YCTHON M MMHCHMEHHOM
PEYBIO; COCTABJIATH IJIaH U MMOCJICA0OBATCIbHOCTD y’—Ie6HI)IX )IeﬁCTBHﬁ; BbIABUT'ATh 1 000CHOBBIBATH TUIIOTE3HI, 0003Ha4aTh HpO6J'IeMI)I n
HaxXOJUTh IIYTHU UX PCUHICHUA, aHAJIU3UPOBATh 00BEKTEI C LECJIBIO BBIACIICHUSA UX IIPU3HAKOB

JuYHOCmHble. POPMUPOBAHUE HAYYHOTO MUPOBO33PEHUS M IPEICTABICHUN O (DyHAaMEHTAIBHBIX (PUI0COPCKUX MPUHITHUIIAX;
(dhopmupoBaHHE IICHHOCTH 3JI0POBOTO M 06€301MacHOr0 00pasa )KU3HU

npeomemHble. HAYIUTHCS HAXOUTh CBSI3b MEXKIy B3aMMOICHCTBHEM TeJl H CKOPOCTBIO WX JBIKEHHUS;, TPUBOAUTH IPUMEPHI ITPOSBICHUS
WHEPIUH B OBITY; OOBSICHATH SBJICHUE HHEPIIUU; OOBSCHITH OTBITHI TI0 B3aUMOJICHCTBHIO TEJT M JIENIaTh BHIBOJIBI; OOBSICHATH CMBICI TIOHSTHS
"WHepIMallbHas cUcTeMa 0TcYETa'; OTPEICISITh TPAaHHIIBI IPUMEHUMOCTH IepBoro 3akoHa HeloToHa

12/11

Cuna. Macca. Bropoii 3akon HeroTrona 1 Cuna. UneptHOCTb Tena. CBsI3b YCKOPEHHUS € CUJION U Maccoi. ['paBuTanimonHas
1 UHEepTHas Macca. Bropoii 3akod HetoTona. CrioskeHue cuil,
paBHOACHCTBYIOMIAs. Pemenue 3anay

MemanpeomemHuple. C TOCTATOYHON TOJHOTOM U TOYHOCTBHIO BBIP&KaTh CBOM MBICIIH, CIIYIIIATh M BCTYIATh B JIMAJIOT, Y4aCTBOBATH B
KOJUIEKTUBHOM OOCYXIeHHH MPo0IeM; 0CO3HABATh CAaMOT0 ce0s KaK JBIKYIIYIO CHIIY CBOETO Hay4eHUsl, CBOIO CIIOCOOHOCTh K
MPEOI0JICHUIO MPEMATCTBHA U CAMOKOPPEKIIUN; CHCTEMHO MBICIIMTbD, CO3/1aBaTh, IPUMEHSTH M MPE0OPa30BBIBATh 3HAKH U CUMBOJIBI JIJISI
pelIeHns yueOHBIX U MO3HABATEIIbHBIX 3a/1a4

Juuynocmuule. GOPMUPOBAHKE YCTOMYMBON MOTHBAIIMU K 0OY4EHUIO, TPUOOPETEHUIO HOBBIX 3HAHUI, yMEHUH, HABBIKOB, CIIOCOOOB
JIeSITeTLHOCTH

npeomemmuble. HAYIUTHCS OOBSICHATH MOHATHA "Macca', ""cumna'; 3HaTh OCHOBHBIE BUBI CHJI U YMETh ONPEACIATh UX B 33J1aHHOM CUTYallUU;
Hay4UThCs OMPENEIATh MAcCy Teja MO pe3ylbTaTy ero B3aUMOJICUCTBHS C IPYTUM TEJIOM; HAYUUThCS PEIIaTh 3aa4u ¢ IPUMEHEHUEM
MAaTEeMaTHYeCKOT0 BBIPAayKEHUs BTOPOro 3akoHa HeroToHa

13/12

Tperuii 3akoH HeroToHa 1 B3anmopericteue ten. Tperuit 3akoH HetotoHa. I'eonieHTpryeckas cucreMa
orcuéra. [IpuHnun otHOocuTenbHOCTH [ anmunes

MemanpeOMemele: OCO3HAaHHO ITNIAHUPOBATH U PETYIIMPOBATH CBOKO NCATCIILHOCTDL, BBIABJIATH HpOGJICMBI, BJIaACTH YCTHOﬁ U IHCbMEHHOM
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Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

pedbo; GopMUpPOBATH IENeoIaraHie KaK IOCTAHOBKY Y4eOHOM 3a7auu Ha OCHOBE COOTHECEHUS TOTO, UTO YK€ U3BECTHO U YCBOCHO
y4YaluMcst, 1 TOTO, YTO elI€ HEM3BECTHO; CAMOCTOSITENILHO BBIICNATH MO3HABATEIBHYIO 11€J1b, YCTAHABIUBATH IPUYUHHO -CJICICTBEHHbBIC
CBSI3H, OOBSCHSATH PA3IMYHBIC SIBJICHUS HA OCHOBE (PU3HUYECKOU TEOpHUH

Juynocmuule. GOPMUPOBAHUE TICIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH H
0OIIECTBEHHON TIPAKTHKH; OPMUPOBAHNE HABBIKOB 000O0IIECHHUS M CHCTEMATU3alN TEOPETHUECKOTO MaTepraia

npeomemmuble. HAYIUTHCS OOBSICHATH XapaKTep B3aMMOICHCTBYS Tl HA OCHOBE TPEThero 3akoHa HploToOHA; OOBSICHATH CMBICIT TTOHSITHS
"reorieHTpUYecKas cucteMa Mupa'; 0ObSICHATD OTIBITHI, JIOKA3bIBAIOIINE BpalleHUE 3€MJIM; COMTOCTABIISITH IKCIIEPUMEHTAILHBIC U
TEOPETHUYECKUE 3HAHUS C 0ObEKTUBHBIMU PEATHSIMH JKH3HU

14/13

Pemenue 3amay ’ 1 | Pemenue 3anau o teme "3akonsl HprotoHa"

MemanpeomenHple. OPraHU30BbIBAaTh Y4€OHOE COTPYIHUYECTBO C yJallUMUCS U YYUTENIEM, HAXOAUTh 00lIee pelIeHne U pa3peniaTh
KOH(JIMKTHI Ha OCHOBE COTJIACOBAHUS MO3UIIMNA U OTCTaUBAaHUSI HMHTEPECOB, ONPEIENIATH CIIOCOOBI AEWCTBUN B paMKax MPeAI0KEHHBIX
YCIIOBUI U TpeOOBAaHMUIA; CTaBUTh YUEOHYIO 33/1a4y, COCTABIIATH [JIaH U MOCIEA0BATEIbHOCTh AEUCTBUMN, OCYILIECTBISATH KOHTPOJIb B (hopme
CpaBHEHHMsI crioco0a IeHCTBUS U €Tro pe3ysibTaTa C 3a/1aHHbIM 3TaJOHOM C LIEJIbI0 OOHAPYKEHUS OTKIOHEHUH U OTJIIMYUH OT 3TaJIOHA;
BBIOMpaTh Hanbosee A3 HEeKTHBHBIE METO Bl PEIICHHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHM, KOHTPOJIMPOBATH U OIICHUBATH
MIPOLIECC U PE3YJIbTAThI JESATEIbHOCTH

JuyHocmuwle. GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYTHUUYECTBE CO CBEPCTHUKAMU U YUUTETIEM;
OBJIaJICHUE HAYYHBIM MOJX0J0M K PELIECHUIO Pa3INYHbIX 3a/1a4; (OPMUPOBAHKE LIEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOM MPAKTUKH

npeomemmuble. HAYIUTHCS IPUMEHATh UMEIOLIUECS 3HAHUS K PEICHUIO KOHKPETHBIX 3a7a4 (mpuMeHeHue 3akoHoB HploToHa); rpaMOoTHO
0ohOpMIIATH pellIeHne 3a7au B TETPaIH; UCIIOIb30BaTh MATEMAaTUUYECKHI alnapar B pelieHuH 3a7a4 Ha YpoKax (GU3UKH; OBIAA€Th HAyYHBIM
MOJXOJIOM K PEIIECHUIO Pa3JIMYHbIX 3a/1a4 110 TEME

15/14

Cuiel B IIpUPOAC: CHJia TAXKECTU U 3aKOH 1 quBIpe BHUaa B3aHMOHeﬁCTBHﬁ B IIpHUpoOac. 3akoH BCEMHUPHOT'O TATOTCHUSA.
BCEMUPHOT'O TATOTCHHA FpaBI/ITaHI/IOHHaﬂ MOCTOSIHHAA U €€ (bI/IBI/I‘IeCKI/Iﬁ cMeic. Crita TsbKeCcTH Ha 3eMile
W JPpYIux IJIaHCTAaX. HepBa;I KOCMHUYCCKaAA CKOPOCTD. Pemrenne 3aJa4

Memanpeomemuple. C JOCTATOYHOM TIOTHOTOH ¥ TOYHOCTBIO BBIPKATh CBOH MBICIIH, TOOBIBATH HEJOCTAIONIYI0 HH(POPMALIUIO C IIOMOIIBIO
BOIIPOCOB; OCO3HABAThH CAMOTO Ce0sl KaK JBIIKYIIYIO CHITY CBOETO Hay4eHHs, CBOIO CHOCOOHOCTD K MPEOI0JICHUIO MPEISITCTBUN U
CaMOKOPPEKIIMHU; CO3/1aBaTh, IPUMEHATH U IPEOOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJICITH ¥ CXEMBbI [UIsl PEIICHHS Y4eOHbBIX 1
MO3HABATEIbHBIX 337144

auynocmusie. HOPMUPOBAHKE LIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0I11eCTBEHHOH NMPaKTHKH

npedmemmnsle. yMETh GOPMYIHPOBATH 3aKOH BCEMHPHOTO TATOTEHHS; HAYYUThCS IPUBOJUTH IPUMEPHI TPOSIBICHUS 3aKOHA BCEMUPHOTO
TSATOTEHHSI B OKPY)KAIOIIEM MUPE; N300pakaTh HANPaBJICHUE TPAaBUTAIIMOHHBIX CUJT; 3HATh CBSI3b CHJIBI TSDKECTH C MacCO Teja; HaydUThCs
CHCTEeMaTH3UPOBATh, 0000IIATh U JIeTaTh BHIBOJIBI O SIBJICHHUHU TSATOTCHHUS

16/15

Cuiibl B IpUpo€e: BEC TeNa, CUIIbl YIPYTOCTH 1 Bec tena. HeBecomocts. Yrpyras aedopmarus. Cuibl ynpyrocti. 3akoH ['yka.
dusnuecknii cMbIcH KECTKOCTU. Perienne 3agau

MemanpeOMemele: C JOCTaTOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKATh CBOU MBICJIH, PAllTMOHAJIBHO INIAHUPOBATH CBOIO pa60Ty, ,Z[OGBIB&TB
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HEJIOCTAIONYI0 HH()OPMALIHIO C TOMOIIBIO YTEHHS TEKCTa YUCOHUKA; 0CO3HABATh CAMOTO CE0sI KaK JIBMKYILYIO CHIIy CBOETO HAaydEHUs,
CBOIO CITIOCOOHOCTB K IIPEOJIOJICHHIO MPETATCTBUI U CAMOKOPPEKIIMU, CAMOCTOSITEIbHO HCIIPABIISATH OMNOKH; CO3/1aBaTh, IPUMEHSATH U
peoOpa30BBIBATh MOICIH U CXEMBI JIJISl pEIIeHHs yUeOHBIX M MO3HABATENBHBIX 33/1a4, BBIACIATH U KIACCU(PHUIIMPOBATDH CYIIECTBEHHBIE
XapaKTepUCTUKH 0OBEKTA, CTPOUTH BBICKAa3bIBAaHHE, (POPMYIMPOBATH MPOOIEMY

AuyHocmuple. HopMUPOBAHHE IIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKH U
00LIECTBEHHOM MPAKTUKK; POPMUPOBAHUE YCTOMUYMBOI MOTUBALIMU K OOYyUEHHUIO

npeomemHble. HAYIUTHCS OTIIMYATh BEC OT CHUJIBI TSKECTH; TpapHUECKH H300paxkaTh BEC, CUITY YIIPYrOCTH; OOBSCHSATH BOSHUKHOBCHHE
COCTOSIHUSI HEBECOMOCTH;, IPUBOANUTE IIPUMEPHI PA3IMIHBIX BUJIOB e(hOpMaIH B OKPYXKAIOIIEM MHUpE; OMUCBHIBATh YIPyrue aegopmManuu
MaTeMaTHYeCKHU C IIOMOMIBIO 3aK0HA [ 'yKa; onpeessiTh rpaHuIlbl IPUMEHUMOCTH 3aKoHa [ 'yka

17/16

JlabopaTtopHnas pabota Nel "U3yuenue 1 Jlabopartopnast padora "N3ydyeHue ABUKEHUS TeJa MO0 OKPY>KHOCTH"
JIBUKEHMSI TeJla 110 OKPY>KHOCTH" NHceTpyKkTax no TeXHUKe 6€301aCHOCTH

Memanpeomemmsle. CTPOUTH MTPOTYKTHBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMHU, KOHTPOJIUPOBATH, KOPPEKTUPOBATH M OICHUBATH
HeﬁCTBHﬂ HapTHépa, C )IOCTaTOqHOﬁ HOJIHOTOU ¥ TOUHOCTEIO BbIpaXXaTb CBOU MBICJIM B COOTBETCTBUM C 3a1a4aMHU U YCIIOBHUAMU
KOMMYHHKAITUH; COCTaBJIATH IUIAH M MOCIIC0BATEIFHOCTD JCHCTBYIA, CPABHUBATH PE3YJIbTAT M CIIOCO0 JACUCTBHI C 3TAJJIOHOM C IETbI0
0OHapyXeHUsI OTKJIOHEHUH U OTJINYMI; KOHTPOJIMPOBATh U OLIEHUBAThH IPOLECC U PE3YIbTAThl ACSITEIbHOCTH

auunocmuwle. GOPMUPOBAHNE TIPAKTHUSCKUX YMEHUH; POPMUpPOBaHUE YOSIKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKH K
HaOII0aeMbIM B OKPYXKAIOIEM MHUPE SBJICHUSIM; BOCTUTAHUE aKKypaTHOCTH B OOpaIIeHUH C JIabopaTOpPHBIM 000pyI0BaHUEM
npeoMemHble. HAYIUTHCS ONIPEEIIATh MacCy Tella Ha PhIYaKHBIX BECcaxX; PACCUUTHIBATH IEPHO/T IBIKCHHUS TEJIa TTI0 OKPYKHOCTH;
pacCYUTHIBATh IEHTPOCTPEMHUTEIEHOE YCKOPEHUE Pa3HBIMU CIIOCOOAMMU; IPUMEHSTH MIPUHITUIT CYIIEPIIO3UIIUHN CHIT U BTOPOH 3aKOH
HproTona asis onucaHus ABMKEHUS TeJa; MPUMEHSTHh M BIpa0aThIBaTh MPAKTUYECKHUE HABBIKK PabOTHI ¢ mpubopamMu; 3 (HEKTUBHO
paboTtath B mape

18/17

Cunbl B IpUPOAE: CUJIBI TPEHUS 1 Cyxoe tpenue. Bugpl cyxoro Tpenusi. CUiibl CONPOTHBIICHUS IPU JBUKECHUN
TBEPABIX TEJ B KUIKOCTSIX U razax. Pemenue 3agau

MemanpeomemHuuie. ¢ J0CTaATOUYHOH MOJIHOTOM U TOYHOCTBIO BBIPAXKATh CBOU MBICIIH, PALlMOHAJILHO IUIAHUPOBATh CBOIO pabOTy B IpYyIIE,
J00BIBaTh HEJOCTAIOILYIO HH(OPMALMIO C IOMOIIBIO BOIIPOCOB; OCO3HABATh CaMOI0 ce0s KaK JABMIKYILYIO CHIIY CBOEr0 Hay4eHHUs, CBOIO
CIOCOOHOCTh K MPEOJI0JIEHUIO NPENATCTBUNA M CAMOKOPPEKLIMH, COCTABIISTh IUIaH MPOBEAECHUS SKCIIEPUMEHTA, CAMOCTOSTENIbHO UCTIPABIIATh
OLIMOKHU; CO3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIEIIN U CXEMBI JJIsl PEIICHUS YU€OHbIX U MI03HABATEIIbHBIX
3aJa4, BBIJICIATh U KJIacCU(UIMPOBATh CYIIECTBEHHbIE XapaKTEPUCTUKH 00bEKTa

AuYHOCcmHwle. POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
0O0I11eCTBEHHOH NMPaKTHKH; (POpMHUPOBaHUE YCTOMUMBOM MOTHBAIIUH K 0OYUEHHIO

npeomennble. HAyIUThCSl U3MEPATh CUITYy TPEHHSI TOKOS, CKOJIBKEHHS, KAUeHHUsI; Ha3bIBATh CIIOCOOB! YBEIMUEHHS U YMEHBIIECHUS CHJIIbI
TPEHUs; MPUMEHSTh 3HAaHUSI O BUJIaX TPEHUS U CMIOco0axX MX U3MEpEHHsI Ha PAKTUKE; OOBACHATH SIBICHUS, IPOUCXOAIINE U3-32 HATUYUS
CHJIBI TPEHUS

19/18

Pemenue 3amau | 1 | Pemrenwme 3ana4 mio Teme "Cuitbl B mpupo;ie”

MemanpeOMemele: OpraHU30BbIBATH y‘IC6HOC COTPYAHUUCCTBO C YHAIITUMHUCA U YUUTCIICM; pa60TaTB HHAWBUAYAJILHO U B I'PYIIIIC;
HaxoauThb 0611_[66 PCIICHUC U pa3plllaThb KOH(I).HI/IKTLI Ha OCHOBE COTIJIaCOBaHUS MO3UILIUKM U OTCTaMBaHU HHTCPCCOB; ONIPCACIIATH CHOCOOBI
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JCWCTBUI B paMKaX MPEJIOKEHHBIX YCIOBUN U TPpeOOBaHUMN; CTaBUTh YU€OHYIO 3a7auy, COCTABIISATH IUIAH U OCIEI0BATEIbHOCTD
JENUCTBUH, OCYIIECTBIISITH KOHTPOJIb B (hOpME CpaBHEHUS crioco0a JEHCTBHS U €r0 pe3ysbTaTa C 3aJaHHBIM 3TaJIOHOM C LEJIBI0
oOHapyXeHHS OTKIOHEHUH M OTIUYMI OT 3TAJIOHA; BEIOMpaTh Hanbosee 3PPEeKTUBHBIC METOAbI PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUM, KOHTPOJIUPOBATh U OLIEHUBATH MPOLECC U PE3YIbTAaThl CBOEH IEATEIBHOCTH

JAuyHocmuwle. POPMHUPOBAHNE KOMMYHHKATUBHON KOMITETEHTHOCTH B OOLIICHUH U COTPYJHHYECTBE CO CBEPCTHUKAMH U YUUTEIIEM;
OBJIaZICHNE HAYYHBIM MOJIXO0/IOM K PEIICHHUIO Pa3IMYHbIX 331a4; (OPMHPOBAHUE IIETIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKU

npeomemmuble. HAYIUTHCS IPUMEHSATh UMEIOLIUECS 3HAHUS K PELICHUIO KOHKPETHBIX 3aJa4 (ABM)KEHUE TeJla MOoJ1 JeMCTBHEM HECKOJIbKUX
CHJI); TPAaMOTHO O(OPMIIATH pELIEHHUE 33/1a4 B TETPAIN; IPUMEHATh 3HAHUS U3 Kypca F€OMETPUH JJIsl HIOCTPOEHUSI BEKTOPHOU CyMMBI
JEMCTBYIOIIMX Ha TEJIO CHJI; OBJIAJIETh HAYYHBIM ITOAXOJ0M K PEHIEHUIO PA3JIMYHBIX 33]1a4 110 TEME

20/19

Nmmnynbe. 3aK0oH COXpaHEHHS UMITYJIbCa 1 Nmnynse Tena. Ummymnse cunbl. Bropoii 3akon HetoToHa B uMIynibcHOM opme.
3aKOH COXpaHEHHs UMITyJbca. PeakTuBHOE nBIKeHUE. Perenue 3agad

MemanpeomenmHple. OCO3HAHHO MJIAHUPOBATh U PETYIMPOBATh CBOIO JESTENIHOCTb, BBISIBISATH MPOOIEMbI, BIaJIeTh YCTHOW U MTUCBbMEHHON
peubto; GopMUpPOBATH IeNIeNoIaraHiue Kak IOCTaHOBKY y4eOHOM 3a/1a4il HA OCHOBE COOTHECEHHMsSI TOTO, YTO YK€ U3BECTHO U YCBOEHO
ydamumces, 1 Toro, 4To emé HEHU3BCCTHO, CAMOCTOATCIIBHO BBIACIIATH IIO3HABATCIIbBHYIO LCJIb, YCTaAHABJIMBATD MPUYUHHO-CJICICTBCHHBIC
CBSI3H, OOBSACHATH pa3IMyHbIC SBJICHUS Ha OCHOBE (U3UUYECKOI Teopuu

auyHocmuple. GOPMUPOBAHNE MOTHUBALIMY B U3YYE€HUHU HAYK O MPUPO/JIE, YOSKAEHHOCTH B BO3MOKHOCTH MO3HAHUS IPUPOIBI 1
MPUMEHUMOCTH U3y4aeMbIX 3aKOHOB K BaYKHEUIITUM O0JIACTSAM JEeSTeIbHOCTH YeJIOBEYECKOTO 00IIECTBa; BOCIIMTAHUE YBAXKEHHS K TBOPLIAM
HayKH U TEXHUKH, TPakJTaHCKOTO MaTpUOTHU3MAa, TI00BU K PosuHe, yyBCTBa rOpJOCTH 3a CBOIO CTPaHy

npeomemHuole. HAYIUTHCS OOBSICHATH 3HAUCHUE MTOHATUN "UMITYJIbC Tena", "UMITYJIbC CUITBI"; 3HATh 3aKOH COXPAaHCHUS UMITYJIhCa;
OTIPEIeINIATh TPAaHUIBI IPUMEHUMOCTH 3aKOHA COXPAHEHUS UMITYJIbCa; MPUMEHATh 3aKOH COXPAHEHUS UMITYJIbCa JIIsl OTUCaHUs
PEaKTUBHOTO JABHKEHUS

21/20

Pemrenue 3agau | 1 | Pemienue 3agad no teme "3akoH COXpaHEHUsI UMITYJIbCa"

MemanpeomemHple. C TOCTATOYHOM MOJTHOTOM U TOYHOCTHIO BHIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33J]a4aMU U YCIIOBUSIMHU
KOMMYHMKAIIMH; BBITIOJIHSTH JEHCTBUS 10 00pa3ily, OLIEHUBATh U KOPPEKTUPOBAThH ACHCTBUSI B COOTBETCTBUU C 3TAJIOHOM; UCKATh
uHpopmanno, GopMUPOBATH CMBICIIOBOE YTEHHE, 3aKPEIUISITh U MTPH HEOOXOIUMOCTH KOPPEKTUPOBATh N3YUYEHHBIE CIIOCOOBI EHCTBUA,
MOHATHI U aJTOPUTMOB

auyHocmuple. GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTETIEM;
OBJIaJICHUE HAYUYHBIM MOX0J0M K PEIICHUIO Pa3IMYHbIX 33/1a4; (JOPMUPOBAHUE 1[ETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOMN MPAKTUKH

npeomemmuble. HAYIUTHCS IPUMEHATH UMEIOLTUECS 3HAHUS K PEIICHUIO KOHKPETHBIX 3a71au (3aKOH COXpaHEHUS! UMITYJbCa); TPAMOTHO
0ohOpMIISTH pEelIeHUE 3a1a4 B TETPAJIH; UCIIOIh30BaTh MAaTEMAaTHUYECKHI armapar B pelIeHUH 3a7a4 Ha YpoKax (GU3UKH; OBIAICTh HAYYHBIM
MOJIX0JIOM K PEIICHUIO PAa3JIMYHBIX 33/1a4 IO TEME

22/21

Mexanunueckas padoTa. MOIHOCTb. DHEprus 1 Pabora cunbl, MOIIHOCTB, 3Heprus. Kunernueckas sneprus. Pabota cuib
TsokecTH. [loTeHnmanpHas SHeprus Tesa B TpaBUTALMOHHOM Tojie. PaboTa cuitel
ynpyrocti. [loTennanbHas sHeprus ynpyro 1eopMupoBaHHOTO Teja.
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Pemenue 3a1au

MemanpeomemHyle’ C TOCTATOUHON MOJTHOTONW U TOUHOCTBIO BRIPAXKaTh CBOM MBICIIH, CIIYIIaTh U BCTYNATh B AUAJIOT, y4aCTBOBAThH B
KOJUICKTHBHOM OOCYXICHHH MPOOJIeM; 0CO3HABATH CAMOTO CeOsl KaK JIBIKYIIYIO CHITY CBOETO HAay4eHUSsI, CBOKO CIIOCOOHOCTh K
MPEOI0JICHUIO MPEMATCTBUN U CAMOKOPPEKIIUN; CUCTEMHO MBICIUTh, MPUMEHSThH U MPEe0OPa30BhIBATH 3HAKU M CUMBOJIBI JUIS PEIICHUS
y4eOHBIX U IMO3HABATEIIHHBIX 33129

JuyHocmHule. GOPMUPOBAHUE TICIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH H
0OLIECTBEHHOM MPAKTUKH; (OPMUPOBAHUE YCTOMUMBOI MOTUBALIMU K OOYyUEHHUIO

npeomemHuble. HAYINTHCS OOBSICHATH 3HAUCHUN MOHATUH ""MexaHnueckas padota', "MomHoOCTh", "sHeprus", "MoTeHInaabHas 1
KHHETHUYECKasi SHEPTusl Tena"; HayduThCs ONPEAeIsATh, COBEPIIACT JIM CUjla padoTy; BEIYUCISITH MEXaHMUECKYIO pab0Ty U MOIIHOCTh; 3HATH
(hopMyIIBI 1711 BBIYUCIICHHS] KWHETUYECKOW U TTOTEHITHAIBLHOM SHEPTHH TeJla

23/22

3aKOH COXpaHEHHUs DHEPTUU B MEXAHUKE ’ 1 | 3akoH coxpaHeHHs MeXaHHYECKOi sHepruu. Peinenne 3amau

Memanpeomemuvle. GOPMUPOBATH MIPEJICTABICHHUS O MATEPUATBHOCTH MHPA; OCYIIECTBIISITH KOHTPOJIb B (JOpME CpaBHEHUS CIIOCc00a
JCHCTBUS M €T0 Pe3ybTaTa ¢ 3aJJAaHHBIM STAJIOHOM C TISJTbI0 OOHAPYKEHUS OTKJIIOHESHHH W OTIIMYHHA OT ITAJIOHA, BHOCHTH HEOOXOIMMBIE
JIOTIOTHEHHSI ¥ KOPPEKTUBEI B IUIAH M CITOCO0 JICHCTBUS B CITydae PaCcXOXKJICHHSI 3TAIOHA, PeaTbHOTO JACHCTBHS U €ro TPOIYKTa;
AHAJIIM3UPOBATE U CUHTC3UPOBATh 3HAHUA, YCTAHABJIIMBATE MIPUYUHHO-CJICACTBCHHLIC CBA3U, CTPOUTD JIOTUYCCKYIO LCIIb paccymzleHm?I,
CTPYKTYPUPOBATh 3HAHUS

JuYHOCmHble: POPMUPOBAHUE [IEITOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH H
00111eCTBEHHOW MTPAKTUKH; (POPMUPOBAHKE HABBIKOB 0OOOIIEHHS M CHCTEMAaTH3allui TEOPETUUECKOTO MaTepraa

npeoMemHble. HAYIUTHCS OMUCBHIBATH MIEPEX0Ibl OJJHOTO BUIA SHEPTUH B IPYTO; MPUMEHSATh HMEIOIINECS 3HAHUS JUIS PEIICHUS
(dbu3uvecKux 3aaa4

24/23

JlabopaTtopHas pabora Ne2 "U3yueHue 1 JlaGopaTtopnast padora "M3ydeHue 3aKoHa COXpPAHECHHSI MEXaHHUUECKOW SHEepruu"
3aKOHA COXPAHEHUS MEXaHHYeCKOH sHeprun"” HHucTpyKTaXxK 10 TeXHUKE OE30MaCHOCTH

MemanpeomemHuble. CTPOUTh MPOYKTUBHOE B3aUMOJEHCTBHE CO CBEPCTHUKAMU, KOHTPOJIUPOBATH KOPPEKTUPOBAThH U OLICHUBATh
neicTBUs napTHEPA, € J0CTaTOYHOM MOJHOTON U TOYHOCTBIO BBIPAXKATh CBOU MBICIIM B COOTBETCTBUM C 33/1a4aMHU U YCIOBHSIMHU
KOMMYHHKAIIMH; COCTABJIATH IUIAH U MOCIEI0BATEIbHOCTD ICHCTBUM, CPAaBHUBATh PE3YJbTAT U CIOCOO EHCTBUI C 3TAJIOHOM C LIEIIBIO
OoOHapyXeHUs OTKIOHEHUH M OTIUYM; KOHTPOJIUPOBATH U OLIEHUBATh MIPOLECC U Pe3yIbTAThl JESITEIbHOCTH

AuyHocmHuwle. POPMUPOBAHUE TPAKTUYECKUX YMEHMI; (POpMUpOBaHHE YOSKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKHU K
Ha0JII01aeMbIM B OKPYXKAIOILEM MHUPE SIBJICHUSM; BOCHIUTAHUE AKKYpPaTHOCTU B OOpaIlleHUH ¢ JJAOOpaTOPHBIM 000PyI0BaHUEM
npeomenHble. HayYuThCs ONPENEIIATh BEC TeJla U CUIIY YIIPYTrOCTH; PAaCCUUTBIBATh MOTEHLUAIBHYIO SHEPTHIO MTOIHATOIO Tpy3a U
ne(GopMHUPOBaHHON NPYKUHBI; OOBSICHATH PACXOKICHUS B PE3YJIbTaTaX U3MEPEHUN C TOUKH 3pEHHsI KOHCEPBATUBHOCTHU JAEHCTBYIOIIMX CHUII
1 3aMKHYTOCTH HCCIIElyeMOM CUCTEMBbI; TPUMEHSATh U BhIpabaThIBaTh MPAKTHUECKUE HABBIKK paboThI ¢ mpubopamu; 3pdekTuBHO paboTaTh
B I1ape

25/24

Pemenue 3amau 1 Pemenne 3amau no Teme "3akoHbI coxpaHeHUs B MexaHuke"". [loarotoBka k
KOHTPOJILHOM paboTe

MemanpeOMemele: C JOCTaTOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKATh CBOU MBICJIM B COOTBCTCTBHU C 3a/la4aMU U YCIIOBUSAMU
KOMMYHUKAIIUH; BBITIOJIHATD JIENCTBHS 110 o6pa3uy, OICHUBATHL U KOPPCKTUPOBATH JIENCTBHS B COOTBETCTBHUHU C 9TAaJIOHOM, MCKATbh
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nHpopManuio, GOPMHUPOBATH CMBICIIOBOE YTEHHUE, 3aKPEIUIATh U IPU HEOOXOJMMOCTH KOPPEKTHPOBATh U3yYEHHBIE CIIOCOOBI IeCTBUH,
MOHATHUN U aITOPUTMOB

JauyHocmuwle. POPMUPOBAHNE KOMMYHHKATUBHON KOMITETEHTHOCTH B OOLIICHUH U COTPYJHUYECTBE CO CBEPCTHUKAMH U YUUTEIIEM;
OBJIaZICHNE HAyYHBIM TIOJIXOJIOM K PEIICHHUIO PA3IMYHBIX 3a7a4; (OPMHUPOBAHUE IIETIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTUKU

npeomemmuble. HAYYUTHCS IPUMEHSATH UMEIOLIUECS 3HAHUS K PELICHUIO KOHKPETHBIX 3aJa4 (3aKOH COXpaHEHUsl UMITYJIbCa, 3aKOH
COXPAHEHHUS SHEPTUH); TPAMOTHO 0(OPMIISTH pElIEHUE 3a]a4 B TETPA/IU; UCI0Ib30BaTh MATEMAaTUYECKHI arnapar B pelIeHnH 3aa4d Ha
ypoKax (pU3MKH; OBJIAJAE€Th HAYYHBIM [IOIX0JIOM K PEHICHHUIO Pa3JIMYHbIX 3a/1a4 110 TEME

26/25

KonTponsnas padora Ne2 "Jlunamuxa. 1 Kontponrnas pabora o temam "Jlunamuka", "3akoHbl COXpaHEHUsI B MeXaHUKe"
3aKOHBI COXpPAHEHHUS B ME€XaHUKe"

MemanpeomenmHple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BBIPAXKaTh MMCbMEHHO CBOM MBICIIH; TUNIAHUPOBATH U IIPOTHO3UPOBATH
pe3yNbTaT; peuarh 3aa4d pasHbIMU cI0co0aMu, BEIOMpaTh Hanbosee F3PGEeKTUBHBIE METOIbI PEIICHHS], TPUMEHSTDH [TOJyY€HHbIE 3HAaHUS
AuyHOcmHwle: POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U
00LIEeCTBEHHON MPAaKTUKH; (OPMUPOBAHNE HABBIKOB CaMOAaHaIN3a U CAMOKOHTPOJIS

npeomemmubole: 3HaTh CMbICT MOHATUN "Macca", "yckopenue", "cuna", "umnynsc", "padora, "MouiHOCTS", "2HEpTUs"; HAYUUTHCS
CUCTEMATU3UPOBATh U BOCIIPOM3BOIUTh 3HAHMS M HABBIKH, MIOJy4YEHHBIE IIPU U3ydeHnun TeM "JlnHamuka", "3akoHbI COXpaHEHUS B
MEXaHHKe"

27/26

YcnoBust paBHOBECHUS TEN 1 PaBHOBECHE MaTepUaIbHOM TOYKHM U TBEPJOTO Tena. Buabl paBHOBecHs. Y CIIOBUS
paBHOBecHsi. MomeHT cuiibl. Penienue 3amau

MemanpeomemHple. C TOCTATOYHOM MOTHOTOM U TOYHOCTBIO BHIPAXKaTh CBOU MBICITH, 10OBIBATh HEIOCTAOLIYIO HHPOPMAIUIO C IIOMOIIIBIO
BOIIPOCOB; 0CO3HABATH CAMOI0 ce0sl KaK ABMXKYIIYIO CUIIY CBOETO HayueHHs, CBOIO0 CHOCOOHOCTH K MPEOI0JICHUIO MPEHSATCTBUM U
CaMOKOPPEKIMH; CHCTEMHO MBICIUTh, IPUMEHSATH U MPeoOpa30BbIBATH 3HAKH U CUMBOJIBI ISl pelIeHHs yUeOHBIX U MO3HABATEIbHBIX 3a/1a4
auynocmuple. GOPMUPOBAHUE IIEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIECTBEHHOMN MPAKTUKH

npeomemHmble. HAYIUThCS OOBSICHATH 3HAUCHUE MOHATUH "MOMEHT cwiibl", "phryar'”, "0510k", "paBHOBecHe"; 3HaTh (POPMYIHMPOBKY ITEPBOTO
Y BTOPOTO YCIIOBUI paBHOBECHs TBEPAOTO Tella; CUCTEMATU3HUPOBATh U 0000IIATh CBEICHUS O PABHOBECUU TBEP/BIX TEI; HAXOAUTh
MIPUMEPHI PHIUAroB B MOBCEIHEBHOM JKM3HH; pEIIaTh MPOCTEHININE 3a/1a4H Ha YCIOBHsI PABHOBECHS

MounekynsapHas ¢uzu

ka. Tepmoaunamuka (17 gyacos)

28/1

OcHoBuble nosoxenuss MKT. bpoyHoBckoe 1 TemnoBoe nBwkenue. MKT cTpoeHus BemecTBa v €€ SKCIIepUMEHTaIbHbIC
JIBUKEHUE Jl0Ka3zatenbcTBa. MonekynspHas U MoJispHas Macca. KonmuecTBo BeliecTsa.
bpoyHoBckoe nrxenue. Pemenue 3amay

MemanpeOMemnble: (I)OpMI/IpOBaTI) y“IC6HOC COTPYAHHUUCCTBO C YUUTCIICM U CBCPCTHUKAMU; UCKATb U BBIACIIATH HCO6XO)II/IMYIO
I/IH(pOpMaI_[I/IIO, CJICA0BATh AJITOPUTMY ACATCIIbHOCTH ; IPUMCHSATD 3HAHUA U3 APYTUX NIPECIAMCTHBIX oOnacreit

JIUYHOCMHblE. (I)OpMI/IpOBaHI/IC LEJIOCTHOTO MUPOBO33PCHUA, COOTBCTCTBYIOICTO COBPCMECHHOMY YPOBHIO Pa3BUTHUA HAYKHU U
O6H.[€CTBCHHOI>1 IMPaKTUKH, U YCTOﬁQHBOFO IMO3HABATCIILHOTO MHTCPECA K U3YYCHHUIO CCTCCTBCHHBIX HAYK

npedmemnble: HaYy4IUTHCA (I)OpMyJ'II/IpOBaTB OCHOBHBIC TTOJIOKCHHA MOJICKyJ'IHpHO-KHHCTH‘-ICCKOﬁ TCOPHH, O0OBSCHATH PAa3JIMIHLIC ABJICHUA,




/o

Hara

wiaH | ¢axkT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

onupasch Ha noJjoxeHuss MKT; npuMeHATs UMEIoIKecs 3HaHUs U3 XMMUU K PELICHUIO0 KOHKPETHBIX 3a1a4 10 TEME; CUCTEMAaTU3UPOBATh
MMEIOIINECS 3HAHUS U3 Kypca OCHOBHOM HIKOJIBI 0 MOJIEKYJISIPHOM (DU3HKe

29/2

BsaumopneiictBue monekyn. CtpoeHue 1 Monexkyina. B3anMogeiicTBre MOJIEKYII B pa3HBIX arperaTHbIX COCTOSHUAX
TBEPABIX, KUJKUX U Ta3000pa3HbIX Tell BEIIECTBA

MemanpeomenHble. BBISIBISTE IPOOJIEMY, C TOCTATOYHOH IOJIHOTOM M TOYHOCTHIO BBIPAXKaTh CBOU MBICIIU; BBIJICNISATH M OCO3HABATH TO, YTO
y’K€ YCBOEHO B Kypce (PM3UKHU U YTO eIl MOIIEKUT YCBOECHHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHUSI MaTepHalla; aHaJIN3UPOBATh U
CUHTE3UPOBATh 3HAHUS, YCTAHABIMBATh IPUYUHHO-CJIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKYIO LIETb PACCYKACHHM, CTPYKTYpUPOBATh
3HaHUSA

AuyHocmHuwle. POPMUPOBAHUE YMEHUS BECTU AUAJIOT C YYUTEIEM U OJHOKIACCHUKAMH HAa OCHOBE PABHOIPABHBIX OTHOIIEHUI U B3aUMHOIO
YBa)KEHMsI; 0CO3HAHUE LIECHHOCTH HAayYHBIX 3HAHUN 1711 0OBSCHEHUS SBJICHUM OKPYKAIOIIEro Mupa

npeomemmuole. HAyIUTHCS OOBSICHATH OCHOBHBIE CBOMCTBA BEILIECTB U PA3INYHbIEC (PU3NUYECKHUE SIBICHUS Ha OCHOBE 3HAHUI O CTPOCHUU
BEIECTBA

30/3

OcHoBHoe ypaBHeHne MKT 1 Nneanbublii ra3. Jlapnenue raza. OcnoBHoe ypaBHeHne MKT. CBsi3b Mex 1y
JTABJICHUEM Tra3a U CpeHEN KUHETUYECKOW YHEPTUEHN TEIJIOBOTO IBUKEHUS
MoJIeKys. Pemienue 3aiaq

Mmemanpeomemnule. GopMUPOBATH yIeOHOE COTPYAHUUECTBO C YUUTENIEM U CBEPCTHUKAMH; (OPMHUPOBATH IIeJIeNoIaraHue Kak
MMOCTAaHOBKY y4eOHOM 3a7jaui Ha OCHOBE COOTHECEHHUS TOTO, YTO yX€ U3BECTHO U YCBOEHO YYalIUMCS, H TOTO, YTO €II€ HEU3BECTHO;
BBIICIIATH U OPMYITHPOBATH MO3HABATENbHYIO 11€JTh, UCKATh U BBIACIATH HEOOX0AUMYIO HH(GOPMALIUIO, CIE0BATh AlTOPUTMY
NeSITeIbHOCTH

JuyHocmuwle. GOPMUPOBAHNE CAMOCTOSITEILHOCTU B IPHUOOPETEHUU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUM, NCIIOJIb30BaHNE
MPUOOPETEHHBIX 3HAHUH B IOBCETHEBHOM KU3HU; (POPMUPOBAHNE HABBIKOB 00OOIICHNS U CUCTEMATU3allMH TEOPETHIECKOI0 MaTepuana
npeomemHubvle. HAyIUThCS OOBSICHATH CMBICH (PHU3UYECKUX BEIMYMH "HaBiaeHue", "cpeaHsisi CKOPOCTh MOJieKyln'", "KOHIIeHTpaus'";
00BSACHUTH BOSHUKHOBEHHE JaBJICHUSI ra3a Ha CTeHKU cocyaa Ha ocHoBe MKT; Beipaxath Qu3nueckue BenuuuHbl B enununax CH;
3aMKChIBaTh YCIOBHE U PEUICHHE KOJUYECTBEHHBIX 3aJ1au M0 COCTABJICHHOMY aJITOPUTMY

31/4

Temneparypa. DHeprus TEIJI0BOTO 1 Temneparypa u temioBoe papHoBecue. [kansl Llenbcust nu KenbBuna.

TIBUKEHHS MOJICKYJT AOcomoTHas TeMIepaTypa Kak Mepa cpeiHell KHHETUYECKOW SHEPTHH TEIJIOBOTO
IBUKEHUS MoJieKy. dusnueckuii cMbich ocTosiHHON bonbiimana. Pemienue
3a/1a4

Memanpeomemuuie. C 10CTaTOYHOH MOJIHOTOM U TOYHOCTBIO BBIP@)KATh CBOM MbICJIM B COOTBETCTBHH C 3a/1a4aMU M YCIOBUAMHU
KOMMYHHKAIIMH; TUIAHUPOBATh U IPOTHO3UPOBATh PE3yNbTaT; pellaTh 3aJaui pa3HbIMH crioco0amu, BEIOUpaTh Hanbosiee 3pPeKTUBHbIE
METO/IbI PELICHUS], TPUMEHSTH MOJyUYE€HHBIE 3HAHUS

AuyHocmuwle. POPMUPOBAHUE YCTOMYMBONW MOTUBAIMH K 00Y4EHHIO, TPUOOPETEHUIO HOBBIX 3HAHUH, YMEHUH, HABBIKOB, CIIOCOOOB
JESITEILHOCTH

npeomemmble. HAyduThCS IOHUMATh CMBICH (PU3NYECKUX BEJTMUUH "Temneparypa', "cpeHssl KHHEeTHYeCcKast SHEPTus MOJIeKyn'"; 3HaTh
CYIIECTBYIOIIME IKaIbl u3MepeHus Temnepatypsl (Llenscus, KenbBuHa) 1 yMeTh IepeBOIUTH 3HAYSHUS U3 OJJHOM LIKAJbI B JIPYTYIO;
MIOHUMATh U OOBSICHATH CBSI3b TEMIIEPATYPHI ra3a CO 3HAYCHUEM CpeJIHe KMHETHUECKOM SHepruy MOJIEKYIl, pelaTh 3aJauu o TeMe
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32/5

YpaBHEHHE COCTOSHUSA UIACAIBHOIO rasa. 1 YpaBHEHHE COCTOSHUSA UACAIBHOTO ra3a. GU3n4ecKuil CMbICII YHUBEPCAIBHOU
['a30BBIE 3aKOHBI razoBoii noctostHHou. M3onporecc. M3otepmuueckuii mpouecc. 3akoH boiiis-
MapuoTtra. M3006apusiit npornecc. 3akoH ['eii-Jlroccaka. M3oxopHbIii mpoiiecc.

3akon [apmns. 'paduku uzonporeccon. Pemenue 3anau

Memanpeomemusle. GOPMUPOBATH YICOHOE COTPYAHHYECTBO C YUUTEIIEM U CBEPCTHUKAMHK; (OPMHUPOBATH IIEJICMOIaTaHUEe KaK
MMOCTAaHOBKY y4eOHOM 3a7a41 Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ M3BECTHO U YCBOCHO YUAIIMMCSI, U TOTO, YTO €& HCU3BECTHO;
BBIJIEJISITH U (JOPMYIIMPOBATH MO3HABATEIBHYIO 11€J1b, UCKATh M BBIICTSATH HEOOX0AUMYI0 HH(POPMAIIHIO, CIIEIOBATH alTOPUTMY
JIeATeIIbHOCTH

auuynocmuule. GOPMUPOBAHNE CAMOCTOSTEILHOCTH B MPUOOPETEHUH HOBBIX 3HAHUN U TPAKTUYECKUX YMEHHM, HCTIOJIb30BaHUE
MPUOOPETEHHBIX 3HAHUHN B IOBCETHEBHOM KU3HU

npeomemHuble. HAYINTHCS IOHUMATh CMBICHT (PU3NYECKUX BeTUYNH "naBienue", "remreparypa', "oobéM", "KoMuecTBO BemecTra';
OTIMCBHIBATh M OOBSICHATH M3MEHEHNE COCTOSIHHS Ha MOJIENH HICATbHOTO T'a3a; ONMUCHIBATh PA3IMYHbBIE H30TIPOIIECCH; BBIPAXKATh
¢dbuznveckue BenuuuHbl B enuanax CH; 3anuchIiBaTh yCIOBHE U PEIICHUE KOJIMUYECTBEHHBIX M rpad)MIeCKUX 3a7ad MO COCTAaBICHHOMY
AITOPUTMY

33/6

JlabopaTtopHnas pabota Ne3 1 JlaGoparopnast pabota "DxcnepuMeHTaIbHas MpoBepka 3akoHa [ ei-Jlroccaka"
"DKkcnepuMeHTalIbHas MpOBepKa 3aKkoHa ['eit- HNHcTpyKTaX MO TEXHUKE 0€30MaCHOCTH
Jlroccaka"

MemanpeomemHple: CTPOUTDH MPOTYKTUBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMU, KOHTPOJIUPOBATH KOPPEKTUPOBATh U OLICHUBATH
NecTBUS MapTHEPA, C TOCTATOUHOM MOTHOTOM U TOYHOCTBHIO BHIPAXKaTh CBOU MBICIIU B COOTBETCTBUU C 33/1a4aMH U YCIOBUSIMU
KOMMYHHMKAIIMH; COCTaBJIATH IJIaH U MOCIIE0BAaTEIbHOCTh JeHCTBHI, CPABHUBATH PE3YJAbTAT U CIIOCO0 AEUCTBUM C 3TAJIOHOM C LENbIO
0oOHapy)KeHHsI OTKJIIOHEHUN U OTIMYMI; KOHTPOJIMPOBATh U OLIEHUBATH IIPOLECC U PE3YIbTAThI ACITEIbHOCTH

JuyHocmuule: GOPMUPOBAHUE MPAKTUYECKUX YMEHHI; popMUpoBaHue YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3HKU K
Ha0JI0JaeMbIM B OKpYXKAIOIIeM MHUpPE SIBJICHUSIM; BOCIIUTaHNE aKKypaTHOCTH B 0OpallleHru ¢ JJabopaTopHbIM 000pyI0BaHHEM
npeomemmuble. HAYIUTHCS IPOBEPSTH OMBITHBIM IyTEM BBIIIOJIHEHHE COOTHOLIEHUS 00bEMA U TeMIepaTypbl B X0 H300apHOTO
HarpeBaHus ra3a (Ha npuMepe Bo3ayxa)

34/7

Permrenue 3agau | 1 | Pemenue 3ama4y nmo reme "I'a30Bbie 3aKOHBL"

MemanpeOMemete: OPraHu30BbLIBATH y‘Ie6H0€ COTPYAHHUUCCTBO C YHAIIUMHUCA U YUUTCIICM; pa6OTaTb HHAWBUAYAJIbHO U B I'PYIIIIC;
HaXoaUuTb O6H_ICC PCUICHUC U pa3pClIaTb KOH(i)J'II/IKTLI Ha OCHOBC COI'JIaCOBaHUA HO3PII.IPII>1 H OTCTauBaHUS UHTCPECOB; OIIPCACIIATD CIIOCOOBI
JIeHCTBUH B paMKax IMPeII0KCHHBIX YCJIOBI/Iﬁ n Tpe60BaHPII>i; CTaBUTb y‘IC6Hy10 3aav1y, COCTABJIATD IJIaH U IMOCICAOBATCIIBHO CTh
ﬂeﬁCTBHﬁ, OCYIICCTBJIATH KOHTPOJIb B Q)opMe CpaBHCHUA criocoba JIEHCTBUA U €r0 pe3yiibTaTa € 3aJaHHBIM 3TaJIOHOM C LCIIBIO
O6H21py>K€HI/I$I OTKJIOHEHHM U OTIUYHM OT OTaJIOHA, BLI6I/IpaTB HanboJee Bq)q)eKTI/IBHBIe MCTOJbI pCHICHUS 3a/1a4 B 3aBUCUMOCTHU OT
KOHKPCTHBIX yCJ'IOBHﬁ, KOHTPOJMPOBATH U OICHUBATH ITPOLCCC U PC3YJIbTAThI CBOEH IeITEeIIbHOCTH

JIUYHOCHIHDbLE: (I)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6H_ICHI/II/I 1 COTPYAHUYICCTBC CO CBECPCTHUKAMU U YUUTCIICM;
OBJIAICHUC HAYYHBIM ITOAXOJ0M K PCHICHUIO PA3JIMYHBIX 3a1a4; (bOpMPIpOBaHI/Ie HEJIOCTHOTO MHUPOBO33PCHUS, COOTBETCTBYIOLICTO
COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKU U O6H.[CCTBCHHOI>1 MMPAaKTUKU

npedmemnble: HAaYYUTHCA MPUMCHATH UMCIOIIIUCCS 3HAHHA K pCIICHUIO KOHKPCTHBIX 3a1a4 (FaSOBBIC SaKOHBI); T'paMOTHO O(I)OpMJBITL




Ne Hara Koxn-Bo
Tema ypoka ConepxaHue ypoka
/o IJIaH (baKT 4acoB

peIICHHUE 3a1a4 B TCTpaau,; UCIIOJIb30BATh MaTeMaTHYECKUI arrapar B pCIICHUHU 3a/la4 Ha YPpOKax (1)H31/IKI/I, OBJIAJICTh HAYYHBIM IIOAXOJ0M K
PCIICHHIO pa3JIMYHBIX 3aJa4 10 TECMC

35/8 Haceimennsiit nap. Kunenue. Bnaxxnocts 1 B3aumuble npeBpalieHus JKuaKocTH U ra3a. [lapooOpazoBaHue 1 KOHIEHCAIMSL.
BO3/yXa Hacpiennsiil u HeHacsimeHHslil nap. Kunenue. [TapunansHoe naBinenue
BOJITHOTO 1apa. AGCOJIIOTHAS M OTHOCHUTENbHAS BIAXKHOCTh BO3yxa. Pemenne
3a/1a4

MemanpeomemHuwle. C TIOCTATOUHON TOTHOTOW U TOYHOCTHIO BBIPAXKATh CBOM MBICIIH, JOOBIBATH HEJOCTAIOIIYI0 HHPOPMAIIHIO C TTOMOIIIO
BOIIPOCOB; OCO3HABATh CAMOTO Ce0sI KaK JBIXKYIIYIO CHITY CBOETO Hay4eHHUsI, CBOIO CITIOCOOHOCTH K MPEOI0JICHHUIO IPENSATCTBUN U
CaMOKOPPEKIIMH, COCTABJISITH IJIaH PEIICHUS 3a]]a41, CAMOCTOSITEIFHO UCTIPABIISATh OMIMOKH; CO3aBaTh, IPUMEHSTH U TPEOOPa30BLIBATH
3HAKU U CUMBOJIBI, MOJICJIM U CXEMBI JIJISl PEIICHUsI YI€OHBIX U MO3HABATENIbHBIX 3a/a4, BBIJCISTH U KIACCU(PUIIUPOBAThH CYIIIECTBEHHbBIE
XapaKTEPUCTHKU 0OBEKTA

Jauunocmuwle. GOpMUPOBAHUE IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00111eCTBEHHOW MTPAKTUKH; UCTIOJIb30BAaHUE TPHUOOPETEHHBIX 3HAHUM TSI OOBSICHEHUS SIBICHNN, HAOJII01aeMbIX B TIOBCEAHEBHOM JKH3HU
npeomemmuole. HAyIUTHCS OOBSICHATH 3HAUCHUE MOHIATUN "HACHIIEHHBIN map", " TuHaMu4eckoe paBHOBecue", "ncnapenue",
"konaeHcanus'", "kunenue", "BIaXKHOCTh BOo3yXxa", "Touka pochl"; 3HATh NPUHIUI JEHCTBUS ICUXPOMETPA; HAYYUTHCS MOJIb30BATHCS
TICUXPOMETPUUYECKON TAOJIUIICH; 3aMTMChIBATh YCIOBHUE U PEIICHHUE 337124 [0 COCTABICHHOMY QJITOPUTMY

36/9 CtpoeHue U CBOMCTBA KPUCTAJUTMYCCKUX U 1 Kpucranmmaeckue n amopdabie Tena. Moaenb cTpoeHust TBEPABIX TEJL.
aMOpGHBIX TET MexaHnueckue cBOMCTBa TBEPABIX TeJ. JKUAKUE KpUCTAIIIbI

MemanpeomemHeple. CIyllaTh, BCTYNaTh B AUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM 00CYX/I€HUHU MTPOoOIeMbl; JOpMUPOBATSH IieNIeNoIaraHue
KaK MOCTAaHOBKY y4eOHOM 3a/1a4il HA OCHOBE COOTHECEHHUSI TOTO, UTO YK€ U3BECTHO M YCBOCHO yJalllUMCS, ¥ TOTO, YTO €I HEU3BECTHO;
CaMOCTOSITENILHO BBIJIENIATH [MO3HABATENBHYIO 11€J1b, YCTAHABIMBATH MPUYHMHHO-CJICICTBEHHBIE CBA3U

Juynocmuwle. GOPMUPOBAHNE YCTOMYUBOTO UHTEpECa K U3y4EHHIO HOBOTO; (hopMupoBaHHe YOk AEHHOCTH B 3HAUUMOCTH JIOCTHKEHUHN
€CTECTBEHHBIX HayK JJIs1 yJIOBJIETBOPEHUS 3aIIPOCOB COBPEMEHHOTO O0IIecTBa

npeomemmuble. HAYIUTHCS OTINYATh KPUCTAIMYECKHUE U aMOp(HBIE Teja 10 UX CBOMCTBAM OT KUJKOCTEH U ra30B; OOBACHATH 3HAUCHHE
noHsATUH "aHu3oTponus’”, "amopdHoe Teno", "KUAKUN KpucTamun'; 3HaTh 001aCTH MPUMEHEHHS JKHJIKUX KPUCTALIOB

37/10 Kontponsnas pabora Ne3 "Ocnoset MKT" | 1 | KonTponbnas pabora no teme "OcHosl MKT"

MemanpeomemHuyle: C J0CTaATOYHOH MOJIHOTOM U TOYHOCTHIO BBIP@KATh MMCbMEHHO CBOU MBICIIU; TNIAHUPOBATH U MIPOrHO3UPOBATH
pe3yibTarT; pelarh 3aa4l pa3HbIMU CIoco0aMH, BEIOUpaTh Hanbosiee F3pPEeKTUBHBIE METOIbl PEIICHUS, IPUMEHATH M10JIy4YeHHbIE 3HAHUS
auyHocmuwle: OpMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
00I11eCTBEHHOH NMPaKTHKH; (POPMHUPOBaHNE HABBIKOB CaMOaHAIN3a U CAMOKOHTPOJIS

npeomemmuble. 3HaTh CMBICII IOHIATUN "HleasIbHBIN ra3", "naBneHne", "temneparypa'; HAyduTbCs CUCTEMATU3UPOBATH U BOCIIPOU3BOINUTH
3HAHMSI U HABBIKY, NTOJy4YE€HHBIE TpU n3ydyeHuu TeMmsl "OcHoBel MKT"

38/11 Buytpennss sHeprus. Pabota B 1 BuyTpeHHss sHEprus uaeanpHoro raza. TepMoanHamudeckas CHCTEMA U €€
TEpPMOIMHAMUKE paBHOBecHOE cocTosiHue. PaboTa u Tersonepeaaya Kak crocoObl U3MEHEHUS
BHYTpeHHe sHepruu. Pemenue 3agau

MemanpeOMemele: HCTI0JI30BAThb aJICKBATHLIC A3BIKOBBIC CPCACTBA JJIS1 OTO6pa)KeHI/ISI I/IH(bOpMaI_[I/II/I B (bopMe PCUYCBBIX BBICKa3bIBaHHUH C
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LEJBIO TUTAHUPOBAHMSI, KOHTPOJISI U CAMOOIIEHKH; OCO3HABATh CAaMOTO Ce0s KaK JBHKYIIYIO CHITy CBOET'O Hay4eHHs], CBOIO CIIOCOOHOCTH K
MIPEOI0JICHUIO TPEIATCTBUN M CAMOKOPPEKIINH; OOBSICHATH (PU3NYECKHE TPOLIECCHI, CBSI3U M OTHOILICHHS, BBISBIIIEMbIE B IIPOLIECCE
WU3YyYECHUS JAHHOU TEMBI

JuYHOCmHble. POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU H
0O0IIeCTBEHHOH MPAKTHKH

npeomemmuovle. HAYIUTHCS IOHUMATh CMBICT (PU3NYECKUX BEJIMYMH "BHYTPEHHS SHEPrus uaeaabHoro rasza", "pabora uaeanpHoro raza';
IIPUMEHSTh FT€OMETPHUUECKOE UCTOJIKOBaHHE pabOThl UAECAIBLHOIO ra3a JAJisl pelleHus 3a1a4

39/12

KonndecTBo TEMIOTh. YpaBHEHHE 1 KonmnuecTBo TemnoTel. TemnoéMkocTb. Y ienpHas TemioTa riaBjaeHus 1
TEIUIOBOTO OanaHca KpUCTAJUIM3alUu. Y IesibHas TEIIoTa MapooOpa30BaHus U KOHACHCAIUU.

VY nenbHas TEIIOTA CrOpaHUs TOTUTMBA. Y paBHEHHUE TETUIOBOTO Oananca. Pemenue
3a1a4

Memanpeomemuole. HOPMUPOBATH KOHTPOJIb U CAMOKOHTPOJIb MOHATHN M aITOPUTMOB; OCO3HABATH CAMOTO Cce0sI KaK IBMKYIIYIO CHITY
CBOETO Hay4EHHUs, CBOIO CIIOCOOHOCTH K MPEOI0JICHHUIO MPETSITCTBUI U CAMOKOPPEKIIHH; TPeoOpa30BhIBaTh MHGOPMAIIHIO U3 OJTHOTO BU/IA B
Jpyroi

JAuyHocmHuble. POPMUPOBAHUE YCTOMYUBOM MOTHUBAIIMH K OOYYEHHIO Ha OCHOBE COCTaBJICHHUS AJITOPUTMA PEIICHUS 3a/1a9; TPUMEHEHHE
TEOPETHUYECKUX 3HAHUH I OOBSICHEHUS SBJIICHUM OKPYXKAIOIIETO MUPa

npeoMemHble. HAYIUTHCS TIPUMEHSTH (POPMYITBI TSl pacu€Ta KOJIMYEeCTBa TEIUIOTH M YpaBHEHHE TETUIOBOTO OajlaHca /sl pelIeHUs 3a1a4
Ha (a3oBwIe mepexo sl | poma

40/13

[TepBrIil 3aKOH TEPMOAMHAMUKHI 1 [1epBrIii 3aKk0H TepMOAMHAMUKH. [1epBbIil 3aKOH TEPMOIMHAMUKH TSI
u3ormnporieccoB. AnuabaTHeii nporiecc. [IepBoIil 3aKOH TEPMOIMHAMUKH IS
aanabaTHOro npoliecca. Pemenue 3agau

MemanpeomemHuble. C TOCTATOYHON TOJHOTOW U TOYHOCTHIO BRIPAKATh CBOM MBICIIH, JOOBIBATH HEJOCTAIOIIYI0 HHPOPMAIIHIO C TIOMOIILIO
BOIIPOCOB; OCO3HABATh CAMOTO Ce0sI KaK JBIIKYIIYIO CHIIY CBOETO HaydeHHs, CBOIO CIIOCOOHOCTh K ITPEOI0JICHUIO TIPETISITCTBUN U
CaMOKOPPEKIIMH, COCTABJISITh TUIAH PEIICHUS 3a]]a4H, CAMOCTOSATEIILHO UCIIPABIISITh OITMOKH; CO3/1aBaTh, IPUMEHSTh M MPE0OPa30BHIBATH
3HAKU U CHMBOJIbI, MOJICJIM U CXEMBI JIJIS1 PEIICHUs YI€OHBIX M MO3HABATEIBHBIX 33/1a4, BBIACIATH U KJIACCU(DHUIIMPOBATh CYIIECTBEHHBIE
XapaKTEPUCTHKH 0OBEKTa

auynocmuule. GOPMUPOBAHUE IIEIIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00I1IeCTBEHHOM MTPAKTUKHU

npeomemmuble. HAYIUTHCS IPUMEHATD MEPBBIA 3aKOH TEPMOJAUHAMUKHU ISl 00bSICHEHUS (PU3HUYECKUX SABJICHUN; OOBSICHATH HEBO3MOXKHOCTD
CO37[aHMsI BEUHOTO JBUTaTens | pona; pemars 3aa4u Mo TeMe

41/14

BTOpOfI 3aKOH TCpMOJUHAMHUKN 1 HCO6paTI/IMOCTL TCIIOBBIX IMPOLECCOB. BTOpOﬁ 3aKOH TCPMOANHAMHUKHU U €TO
CTaTUCTHYCCKOC NCTOJIKOBAHUC

MemanpeOMemnble: BBISABJIATH npo6neMy, HHUIUATUBHO COTPYAHHNYATH B ITIOUCKE U c6ope I/IH(I)OpMaLII/II/I IS e€ pa3pCuICHUA; BBIACIIATL U
0CO3HaBaTh TO, UYTO YK€ YCBOCHO B KypCC (I)I/ISI/IKI/I U 9TO eII€ IOJICKUT YCBOCHHUIO, OLICHUBATHL KAY€CTBO U YPOBCHL YCBOCHUA MAaTCpHaAJIa,
AHAJIM3UPOBATb U CUHTC3UPOBATH 3HAHUS, YCTAHABJIMBATDL IIPUYUUHHO-CJICACTBCHHLIC CBA3U, CTPOUTD JIOTUYCCKYIO LICIIb paCCY)KIlCHI/Iﬁ,
BBIIBUT'AaTh U 000CHOBBIBATH THIIOTE3bI
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JAuyHocmHuwle. POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH H
0O0IIeCTBEHHOH MPaKTHKH

npeomemHble. HAYIUTHCS TIPUMEHSTD TIEPBbIA 3aKOH TEPMOAUHAMUKH TS OOBSICHEHUST (PU3UUECKUX SBICHUN; OOBSICHITH HEBO3MOKHOCTD
co3ganus BeuHoro nsuratens |l pona; pemars 3agaun no Teme

42/15

Tennossie qurarenu. KII/ rermmoBeix 1 [IpeoOpa3oBanue 3HEPruM B TEIJIOBBIX MallMHaX. VM ieanbHast TenaoBas MallyHa.
JBATATENEN Hukn Kapno. KII/] TemoBsix matuH. [Ipo0Oiaembl JHEPreTUKH U OXpaHa
OKpy»Karoleu cpenpl. Pemenue 3agau

MemanpeomemHple. TUIAHNPOBATh y4eOHOE COTPYJHUYECTBO C YUUTENIEM U CBEPCTHUKAMU, paboTaTh B rpyIIe, KOPPEKTUPOBATh U
OILICHUBATh JIEMCTBUS CBEPCTHUKOB; COCTABIIATH IJIaH U MOCIIEJOBATENIbHOCTD JEHCTBHIM, OCYIIECTBISATh KOHTPOJb B (JOpME CPaBHEHUS
criocoba IeMCTBUS U €ro pe3ysbTaTa ¢ 3aJJaHHBIM 3TAJIOHOM C 1I€JIbI0 O0OHAPYXKEHUS OTKJIIOHEHUH U OTIMYUN OT 3TaJIoOHa, BHOCUTH
HE0OX0IMMbIE UCIIPABJICHUS; CTABUTh U (POPMYIHPOBATH IPOOJIEMBI, YCBAUBATH AJITOPUTM JESATEILHOCTH, aHAIU3UPOBAThH MOJTYYEHHbIE
pe3yNbTaThl

auynocmuele. GOPMUPOBAHNE MOTHUBALIMY B U3YYEHUU HAYK O MPUPOJIE, YOSKAEHHOCTH B BO3MOKHOCTH MO3HAHUS IPUPOIBI U
MPUMEHUMOCTH U3y4aeMbIX 3aKOHOB K Ba)KHEHUIITUM 00JIaCTSAM JeSITeIbHOCTH YeJIOBEYECKOro 001IecTBa; POPMUPOBAHUE IKOJIOTUIECKOTO
MBIIIJIEHHUS] U YyBCTBA OTBETCTBEHHOCTH 33 COXPAHHOCTh OKpYXAIOIIe cpeibl

npeomemmuole’ 3HaTh YCTPOMCTBO U MPUHIUI IEUCTBUS TEIUIOBBIX ABUraTeNel; HaydUThCs OOBSICHATh HA3HAUEHNE OCHOBHBIX YacTeil
TEIJIOBOTO ABMratens; paccuntbiBaTh KII/] TernnoBoro asurarens; KpUTUYECKH OLIEHUBATh UCIIOIb30BAHKUE TEIUIOBBIX ABUraTeNeH ¢ TOUKU
3pEHMsI X BIMSHMS HAa OKPY)KAIOUIYIO CPENy

43/16

Pemrenue 3agau \ 1 | Pemenue 3amau o reme "Tepmonnuamuka. [loaroroBka K KOHTPOJIBHOM paboTe

MemanpeomemHuble: OPraHN30BBIBATh YUEOHOE COTPYIHUYECTBO C yUAIIUMUCS U yUUTEIEM, pab0oTaTh HHAUBUIYAIBHO U B TPYIIIIE,
HaxO0JIUTh 00IIIee pelieHUe U pa3peniaTb KOHPIUKTHI HA OCHOBE COTJIaCOBaHUS MO3UIIUNA U OTCTAaMBAHUS MHTEPECOB, ONPEACIIATH CIIOCOOBI
JEHCTBUI B paMKaXx MPEJIOKEHHBIX YCIOBHM U TPeOOBaHMI; CTABUTh YUEOHYIO 3a/1a4y, COCTABJIATh IUIaH | MOCIEA0BATEIIbHOCTh
JEHCTBUI, OCYIIECTBIISATh KOHTPOJIb B JOpME CpaBHEHHUS CIIOC00a IEHCTBHS M €T0 pe3yiibTaTa C 3aJJaHHBIM 3TAJIOHOM C LIEJbIO
0OHapY)KEeHHsI OTKJIOHCHHI W OTJIMYUN OT 3TajloOHa; BEIOMpaTh Hanboiee 3(h(PEeKTUBHBIC METO bl PEIICHUS 33]1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBUM, KOHTPOJUPOBATh M OLICHUBATH MPOIIECC U PE3YIbTaThl CBOEH JEATEILHOCTH, (OPMHUPOBATH PedICKCUIO CTIOCOO0B U
YCIIOBUU IEUCTBHUS

JuyHocmuple: GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTETIEM;
OBJIaJICHUE HAYUYHBIM MOIX0J0M K PELICHUIO Pa3IMYHbIX 331a4; (POPMHUPOBAHKE LIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOMN MPAKTUKH

npeomemuble. HAYIUTHCS IPUMEHSATh UMEIOLIUECS 3HAHUS K PEIICHUIO KOHKPETHBIX 3a7a4 (onpeaeeHne OCHOBHBIX TEPMOIUHAMUYECKIX
BEITUYMH); TPaMOTHO O(POPMIIATE PelIeHHe 3a/1a4 B TETPAAN; UCIOJIb30BaTh MaTEMaTHUECKUN anmapaT B pelIeHHH 3a/1a4 Ha YpOKax
(U3KKY; OBIIAZIETh HAYYHBIM MOAX0JIOM K PEIICHHUIO PA3TUYHBIX 3a/1a4 110 TeMe

44/17

KonTtponpHast padota Ne4 "Tepmoaunamuka" | 1 | KonTtposbHas padora no Teme "TepmoanHamuka"

MemanpeOMemnble: C IOCTaTOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKATh NMCbMCHHO CBOHW MBICJIN; INIAHUPOBATH U ITPOTHO3UPOBATH
PE3yibTaT,; pClIaTh 3aJa4u pa3HbIMU CHOCO6aMI/I, BLI6I/IpaTL HanOoJIee 3(I)(I)CKTI/IBHBIC MCTOAbI pCHICHUS, IPUMCHATH MMOJIYUYCHHBIC 3HAHUA
JIUYHOCHIHDbLE: (pOpMI/IpOBaHI/IC HECJIOCTHOTO MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKU U
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00I11eCTBEHHOH NMPaKTHKH; (POPMUPOBAHHE HABBIKOB CAaMOAHAIN3a U CAMOKOHTPOJIS

npeomemuble. 3HaTh CMBICT TIOHATUH "BHYTpPEHHSA SHeprus”, "pabdoTa uaeanbHoro rasa", "konndyectBo TemioTsl", "ko3dduiment
IOJIE3HOTO AEUCTBUS"; HAYUUTHCSI CHCTEMAaTU3UPOBATh U BOCIIPOU3BOAUTD 3HAHUS U HaBBIKH, [TOJIyYE€HHBIE IIPH U3Y4EHUH TEMBbI
"TepmoguHamuka"

DJIEKT

onuHamuKa (22 Jaca)

45/1

DNEeKTPUUYECKUN 3apsij 1 DNIEKTPUUYECKUM 3apsi. DIEKTPHU3aLus TeJl. 3aKOH COXPAHECHHS JIEKTPUUECKOTO
3apsga. Pemenue 3amaq

MemanpeomenmHple. OCO3HAHHO MJIAHUPOBATh U PETYIUPOBATh CBOIO JESITENLHOCTD, BJIa/I€Th YCTHOM U MMCbMEHHOU peubto; (OpMHUPOBAThH
LeJenojaraHue Kak MoCTaHOBKY y4eOHOH 3a7jauu Ha OCHOBE COOTHECEHHS TOT0, YTO yXK€ U3BECTHO U YCBOEHO Y4YaIUMCS, M TOTO, YTO emIé
HEU3BECTHO; CAMOCTOSTENILHO BBIJCIATH MO3HABATEIILHYIO 11€Jb, YCTAHABJIMBATH IPUYHMHHO-CIIC/ICTBEHHBIE CBSI3U, OOBSCHATH Pa3InuHbIE
SIBJICHUSI HA OCHOBE (PH3UYECKON TEOpUH

auynocmuwle. GoOpMUPOBAHUE IIEHHOCTH 37J0POBOI0 U 6€30MacHOro 00pasa u3Hu; (GopMUpoBaHHE YOEKAEHHOCTH B IPUMEHUMOCTH
HayYHBIX 3HAHUU JJIs1 OOBSICHEHUSI SIBJICHUH OKPYKAIOIIEro MUpa

npeomemHuble. HAYIUTHCS OOBSICHATH OMBITHI TIO AIEKTPU3ALNH TEJT; TPUBOIUTH MPUMEPHI, TOKA3bIBAIOIINE CYIIIECTBOBAHNE
ANEKTPUYECKUX 3aPsA0B Pa3HBIX 3HAKOB; TPUMEHATH 3HAHUS O CIIOCO0aX IIEKTPU3AIUN U 3aKOHE COXPAHEHUSI DJIEKTPUUECKOTO 3apsiaa JIs
0OBSICHEHUS SBJICHUN OKPYKAIOMIEr0 MHUPa

46/2

3akon Kynona 1 Toueunsrtit 3apsa. 3akon Kynona. ®usndeckuii cMbIci ko3 duiimenrta
MPONOPIIMOHAIBLHOCTH B 3akoHe Kynona. Pemenune 3amay

MemanpeomemHple. C TOCTATOYHOI MOTHOTOM U TOYHOCTHIO BHIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33J]a4aMU U YCIIOBUSIMHU
KOMMYHHMKAIIIH; BBITIOJIHSTH JEHCTBUS 10 00pa3ily, OLIEHHBATh U KOPPEKTUPOBATH ACHCTBUS B COOTBETCTBUU C 3TAJIOHOM; UCKATh
uHpopmainio, GopMUPOBATH CMBICIIOBOE YTECHHE, 3aKPEIUISTh U IPU HEOOXOIUMOCTH KOPPEKTUPOBATh U3YUYE€HHBIE CIIOCOObI ICHCTBUM,
MOHATHI U aJTOPUTMOB

auynocmuwle. GOpMUPOBAHUE YCTOMYMBON MOTHBAIIMU K OOY4EHHUIO HA OCHOBE COCTABJICHMS aJlTOPUTMa pelIeHus 3a1a4

npeomemnmnole’ 3HaTh POopMyIUpPOBKY 3akoHa KynoHa, yMeTh MPUMEHSATh €T0 MaTEMaTUYECKOE BhIPAXKEHHE [T PEIICHUS 3a/1a4 Ha
B3aUMO/ICHCTBUE JCKTPUUECKUX 3apsAI0B; 3HATh €IMHUILY U3MEPEHUS AIIEKTPUUECKOI0 3apsija; 3aliChiBaTh YCIOBHUE U pPeIlieHue 3a1a4 10
COCTaBIIEHHOMY aJITOPUTMY

47/3

Dnextpuueckoe nojue. HanpsokEHHOCTH 1 brnuskoneiicTBue U nanbHOACHCTBHE. DIeKTprueckoe nojue. Hanpssk€HHOCTD
ANEKTPUYECKOTO MO aneKTpudeckoro nojis. CHUIIOBbIE TUHUH AIEKTPUYECKOro mnosst. OJHOPOIHOE U
HEOJIHOPOAHOE dJIeKTprUecKkoe noje. Pemenue 3amgaq

MemanpeomemHuule. ClyllaTh, BCTYNaTh B IMAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM 00CYX/I€HUH NMPoOsieMbl; (POPMUPOBATH LeJIeNoIaraHue
KaK [TOCTaHOBKY y4eOHOM 3aJjauu Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO U YCBOEHO y4alllUMCsl, U TOTO, YTO €Il€ HEU3BECTHO;
CaMOCTOSITENILHO BBIJENIATH TO3HABATENBHYIO 11€JIb, YCTAHABINBATh IPUUNHHO-CIIEICTBEHHBIE CBA3U

AuyHocmuwle. POPMUPOBAHUE IEHHOCTHBIX OTHOUIEHUH APYT K IPYTY, YUUTENI0, YIEHBIM; (POPMUPOBAHUE YCTOWYMBONH MOTUBAIIMU K
pUOOPETEHUIO HOBBIX 3HAHWH, YMEHUH, HABBIKOB, CLIOCOOOB JIeCTBUSA

npeomemmble. HAYIUThCS IOHUMATh CMBICH (PU3NYEeCKO BEMUYMHBI "HAPSHKEHHOCTD AIEKTPUUYECKOTO MOJIs"; BBIBOAUTH U IPUMEHSTh
dopmyny mist pacuéTa HanPsHKEHHOCTH AIEKTPUUYECKOTO MOJIs; HAYUYUThCS OOBSICHIATh B3aUMOJICHCTBUE SJICKTPUUECKUX 3apsI0B, ONIEPUPYS
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MOHATHEM JJICKTPUUYECKOTO MOJIS; TpaduuecKu U300paxaTh CHIOBBIC TUHUH YJICKTPUUECKOTO TOJIS Ul pa3IMIHBIX BUIOB B3aUMOICHCTBUS
3aps/I0B; ONPEACISATh HAMPABICHUE BEKTOPA HAMIPSKEHHOCTH

48/4 [Tone Toueunoro 3apsaa u wapa. [IpuHnun 1 CunoBble JTMHUHU AJIEKTPUUECKOTO I0JI1 TOUEYHOTo 3apsiaa u mapa. [Ipuniun
CYIIEPIIO3UIMU TOJIEH cyneprosunuu noJiei. Pemenue 3agau

MemanpeomemHpie. C TOCTATOYHON NOJHOTOW U TOYHOCTBIO BBIPAXKaTh CBOM MBICII B COOTBETCTBUU C 33J1a4aMH U YCIOBUSMHU
KOMMYHMKAIIMH; BBITIOJIHSTH JEHCTBUS 110 00pa3ily, OLIEHUBATh U KOPPEKTUPOBATH ACUCTBUSI B COOTBETCTBUU C 3TAJIOHOM; UCKATh
uHpopmalnio, GopMUpPOBATH CMBICIIOBOE YTEHHE, 3aKPEIUISITh U TPU HEOOXOIMMOCTH KOPPEKTUPOBATh U3YUYEHHBIE CIIOCOObI IEHCTBUH,
MOHATHI U aIrOPUTMOB; IPUMEHSAThH 3HAHUS U3 APYTUX MPEIMETHBIX oOiacTen

auyHocmuwle. GOPMUPOBAHNE YCTOMYMBOI MOTHBAIIMU K OOYYEHHIO HA OCHOBE COCTABJIEHUS AJITOPUTMA PEIICHU 3a]1a4

npeomemmbsle. HAyUUThCS ONMCHIBATh PACIIOJIOKEHUE CHIIOBBIX JIMHUM JJIEKTPUYECKOTO MOJIS TOYEYHOTO 3apsija U 3apspKEHHOrO 1apa;
IIPUMEHATH 3HAHUS U3 Kypca T€OMETPUH VIS IOCTPOECHUS BEKTOPHBIX CYMM KYJIOHOBCKHMX CHJI M HAPSDKEHHOCTH TIOJISL; peniaTh 3aa4M Ha
MIPUMEHEHNE NTPUHIUIIA CYNIEPIIO3UIUHU TOJIEN

49/5 [IpoBOAHUKH 1 AUDIIEKTPUKH B 1 [IpOBOHMKY B JIEKTPOCTATUYECKOM IOJIE. DIEKTPOCTATUYECKAs HHTYKIUS.
JNEKTPOCTATUYECKOM I10JIE JIMaNneKTpuKY B 37€KTpOCTaTHYECKOM noJe. [lonspHble u HeNnoIsIpHbIE
JuIeKTpuKH. [lonspusanus qu3IeKTpUKoOB. JIM3IeKTpruiecKkas IPOHUIAEMOCTh

Memanpeomemnple. C TOCTATOYHOI MOTHOTOM U TOYHOCTBIO BHIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33J]auaMU U YCIIOBUSIMHU
KOMMYHHMKAIIMH; BBIJICJATh U OCO3HABAThH TO, YTO YK€ YCBOCHO B Kypce (PM3HKHU M UTO eIl€ MOIeKUT YCBOSHHUIO, OLIEHUBATh Ka4eCTBO U
YpOBEHb YCBOEHUS MaTepuaa; aHaIU3UpOBaTh U CHHTE3UPOBATh 3HAHMSI, YCTAaHABINBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD
JIOTUYECKYIO LIETb PACCYKIEHUH, BBIIBUTaTh U 000CHOBBIBAThH TUIIOTE3bI, BEIBOJUTH CIIECIACTBUS

JuyHocmuule. GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0OLIECTBEHHOMN MPAKTUKH

npeomemmuble. HAYIUTHCS OOBSICHATH SBJICHUS AIEKTPOCTATUUECKON UHTYKIIMH, IPUHIMITBI TOJISPU3ALUNA TUIIEKTPUKOB; TOHUMATh CMBICT
(buznuecKoi BeIMYMHBI " MUAIEKTpUYEcKasi MPOHUIIAEMOCTH"; BBIBOJAUTD U IPUMEHATH (OPMYITy Uil pacuéra AUAIEKTPUIECKOM
MIPOHUIIAEMOCTH; 0OBSACHSATH NOBEICHUE POBOIHUKOB U JUAJIEKTPUKOB B AJEKTPOCTATUYECKOM I0JIE

50/6 HOTGHHI/IEUI QJICKTPOCTATHUYCCKOIO ITIOJIA. 1 HOTeHHI/IaHBHaﬂ OHEPIHUs SJICKTPOCTATUYCCKOIO ITOJIA. HOTGHHI/IELTI
PazHocTh moTeHIIMAIOB QJICKTPOCTATHUYCCKOTI'O I10JIs, CBA3b C HaHpH)KéHHOCTBIO. PazHocTh moTeHIIMANI0B.
HanmeeHI/Ie. 9KBI/IHOT6HHI/IEUII>HHC ITOBCPXHOCTH. Pemenue 3amau

MemanpeomemHple. TUIAHUPOBATh y4eOHOE COTPYJHUYECTBO C YUUTENIEM U CBEpCTHUKAMU, paboTaTh B TPyIIE, KOPPEKTUPOBATH U
OIICHUBATh JICHCTBUS CBEPCTHUKOB; COCTABIIATH IJIaH U MOCIIEIOBATENILHOCTD JEHCTBHI, OCYIIECTBISATH KOHTPOJIb B (hOpME CpaBHEHHUS
criocoba MEMCTBUS U €ro pe3yabTaTa ¢ 3aJaHHBIM STAIOHOM C IIeJIbI0 0OHAPYKEHHS OTKIOHEHHI U OTJIMYHI OT 3TajoHa, BHOCUTD
HE0OX0IMMBbIE UCITPABJICHHUS; CTAaBUTh U (POPMYIHPOBATH MPOOIEMBI, YCBAUBATh aJTOPUTM JESITENILHOCTH, aHATU3UPOBATH MOTYICHHBIE
pe3ynbTaThl

JuyHocmuple. GOPMUPOBAHNE KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIaJICHUE HAYYHBIM TMOX0JA0M K PEIICHUIO PA3INYHBIX 33/1a4; (POPMUPOBAHKE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOMN MPAKTUKH

npeomemuble. HAYIUTHCS OOBSICHATH 3HAYCHHE MOHITHI "TIoTeHIaI", "Pa3HOCTh MOTEHIUAIOB", "9KBUNIOTEHITMATLHBIE TOBEPXHOCTH";
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BBIBOJIUTH U IIPUMEHATH (POPMYIIBI U pacyéTa NOTEHIMAaIa U PAa3HOCTH NOTEHIMAIOB

51/7

DnexkrpoéMkoctb. Konnencarop 1 OnekrpoéMkocTb. Konnencarop, ero Buabl. IJIeKTPOEMKOCTD MII0CKOTO
koHeHcaTropa. CoeMHeHNe KOHICHCATOPOB. DHEPTHS AIEKTPHUECKOTO MO
KOH/IeHcaTopa. Pemenne 3aqa4y

MemanpeomemHupie:. C J0CTaATOYHOH MOJIHOTOM U TOYHOCTBIO BBIPAKAaTh CBOU MBICJIA B COOTBETCTBHH C 3a/1a4aMU U YCIOBUAMU
KOMMYHMKAIIUH, CIYIIaTh U BCTYNATh B IMAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYK/IEHUHU ITPOOJIEMBI; 0CO3HABATh CAaMOI0 ce0sl Kak
JBUKYIIYIO CUITYy CBOETO Hay4€HHsl, CBOIO CLIOCOOHOCTH K IPEO0I0JICHUIO MPEMSITCTBUM U CAMOKOPPEKIIMH; CHCTEMHO MBICIIUTh, CO3/1aBaTh,
MIPUMEHSTh U TPE0Opa30BbIBATh 3HAKU U CUMBOJIBI JJIsl PEIlIeHUs] y4eOHbIX U NT03HABaTEeIbHbBIX 3a/1a4

AuyHOCcmHble. POPMUPOBAHUE LIEJIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHU U
0OLIECTBEHHOM MPAKTUKU

npeomemmuole. HAYIUTHCS TIOHUMATh CMBICT (PU3NYECKON BETUUMHBI "IIIEKTPOEMKOCTD'"; BBIBOJIUTH U IPUMEHATH POPMYIIBI AJIsl pacuéra
ANEKTPOEMKOCTH; OOBACHATH MPUHLIUI PaOOTHI M Ha3HAUEHUE KOHJIEHCATOPA; 3HATh MMapaMeTphl, BIUSIOUIUE Ha dIEKTPOEMKOCTD; pellIaTh
3aJa4u Ha pacy€T NEKTPOEMKOCTU M SHEPIHH 3apsKEHHOIO KOHJICHCAaTopa

52/8

Pemenue 3amau ] 1 | Pemenne 3ama4d mo Teme "Dnexrpocratuka". [ToaroToBka K KOHTPOJILHOM paboTe

Memanpeomemnule: GOPMUPOBATH MPEJICTABICHNUS O MATEPUAIIBHOCTH MUPA; OCYLIECTBIISITH KOHTPOJIb B (JOpME CpaBHEHUS CIOco0a
JEMCTBUS U €ro pe3yabTaTa C 3aJaHHBIM STAJIOHOM C IIEJIbI0 OOHAPYXEHUS OTKJIOHEHUH U OTIMYUNA OT 3TalOHA, BHOCUTH HEOOXO0IMMBbIE
JIOTIOTHEHUSI ¥ KOPPEKTUBBI B IJIaH U CIIOCOO JAEUCTBUS B CIIydae pacXoKJICHHs 3TajlOHa, peajJbHOro JEMCTBUS U €ro MPOJAyKTa, OCO3HABATh
y4YalumMcsl TO, 4TO YK€ YCBOCHO U UTO el€ MOJISKHUT YCBOCHHUIO, OLICHUBATh KAUeCTBO U YPOBEHb YCBOEHHS MaTepuala; aHaIU3UpOBaTh U
CUHTE3UPOBATh 3HAHUS, YCTAaHABIUBATh PUUUHHO-CIICJCTBEHHbBIE CBS3H, CTPOUTH JIOTHYECKYIO LIETIb PACCYKIEHUH, CTPYKTYPHUPOBATh
3HAHUA

JuyHocmuwle: GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIaJICHUE HAYUYHBIM OJX0J0M K PELICHUIO Pa3IMYHbIX 33/1a4; OPMUPOBAHUE LIETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH

npeomemmuble. HAYIUTHCS IPUMEHATH UMEIOLIUECS 3HAHUS K PEUICHUIO KOHKPETHBIX 3a/1au (3aKOHBI AJIEKTPOCTATUKH ); TPAMOTHO
0ohOpMIIATH pElIeHUe 3a]au B TETPaAIH; UCIIOIb30BaTh MAaTEMAaTHUYECKHI alllapar B pelIeHUH 3a7a4 Ha YpoKax (U3UKH; OBIAIE€Th HAyYHBIM
MIOAX0JIOM K PEHICHHUIO PA3IMYHbBIX 3a/1a4 110 TEMe

53/9

KonTtponsnas pabora No5 "DnekrpocraTuka' | 1 | KonTponbnas pabora no Teme "DnekrpocraTtiuka'

MemanpeOMemete: C JOCTATOYHOM MOJHOTOM U TOYHOCTBIO BbIpa’XXaTb IMCbMCHHO CBOMW MBLICIIH; INITAHUPOBATH U IIPOTHO3UPOBATDH
peE3yibTaT; peliaTh 3aJa4u pa3HbIMU CHOCO6aMI/I, BLI6I/IpaTI> HauoOojee 3(1)(1)CKTI/IBHBIC MCTOAbI pCHICHUS, IPUMCHATD MTOJIYUYCHHBIC 3HAHUA
JIUYHOCHIHbLE: (I)OpMI/IpOBaHI/Ie HEJIOCTHOTO MHUPOBO33PCHUA, COOTBETCTBYIOIIECTO COBPEMECHHOMY YPOBHIO PA3BUTHA HAYKHU U
O6H_[eCTBeHHOI71 IMPAKTHUKU, (I)OpMI/IpOBaHI/IC HABBIKOB CaMOdaHaJIM3a U CAMOKOHTPOJIA

npedmemubte: HAYIUTBCA CUCTCMATHU3UPOBATH U BOCIIPOU3BOJAUTL 3HAHHWA U HABBIKH, TTOJYYCHHBIC IIPHU U3YYCHUH TCMBI HBJICKTpOCTaTI/IKa"

54/10

aﬂeKTpI/IquKI/Iﬁ TOK 1 QHGKTpI/I‘leCKI/II\/'I TOK. Y CJIOBHUS CYIIECTBOBAHUS TOCTOSIHHOI'O SJICKTPHUYICCKOI'O
TOKa. HeﬁCTBHH QJICKTPUYICCKOT'O TOKA. Cua Toka. HaHpH)KCHI/Ie. Pemenune 3amau

MemanpeOMemele: C IOCTaTOYHOM IOJIHOTON U TOYHOCTBIO BbIPpa’XKaTb CBOU MBICJIM B COOTBCTCTBHUHU C 3a/la4aMU U YCJIOBUSAMU
KOMMYHUKAIIUHW,; TNIAHUPOBATH U ITPOTHO3UPOBATH PE3YJILTAT, aHAJIM3UPOBATH U CUHTC3UPOBATHL 3HAHUS, YCTAHABJIMBATL MPUYNHHO -
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CJIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKYIO LIETIb PACCYKICHUN, CTPYKTYpUPOBATh 3HAHUS

JAuyHOcmHble. POPMUPOBAHUE YCTOMYMBOW MOTHUBAIMH K TPUOOPETEHUIO HOBBIX 3HAHUN U MPAKTHYECKUX YMEHHH

npeomemmuole. 3HaTh yCIOBUS BOSHUKHOBEHUS AJIEKTPUUECKOTO TOKA B IPOBOJHUKAX U OOBSACHATDH UX C TOUKHU 3PEHUSI SJIEKTPOHHOU
TEOPHUH MPOBOAMMOCTH; HAYYUTHCS PEIIATh 33a4X HAa pacyE€T CHIIbI TOKA

55/11

3akon Oma JuIst y4acTKa L. 1 Bounbt-amnepnas xapaktepuctuka npoBoauka. Conportusienue. 3akon Oma
ConpoTusienue Juig ydactka uenu. [locnenoBarenbHoe U apaiebHOE COEAUHEHNE
MTPOBOTHUKOB.

memanpeomemuple. C TOCTATOYHOHN MOTHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIIM B COOTBETCTBHH C 33Ja4aMU U YCIIOBUAMHU
KOMMYHMKAIIUH, CIyIIaTh U BCTYNATh B IMAJIOT, yYaCTBOBATh B KOJIJIEKTUBHOM OOCYKJIEHUU IIPOOJIEMBI; BBIIIOJHATH ASUCTBUS 10 00pasiLy,
OIICHUBATh U KOPPEKTUPOBATh JEMCTBUS B COOTBETCTBUHU C ATAJIOHOM; CUCTEMHO MBICIUTh, CO3aBaTh, IPUMEHSTh U IPE0OPa30BHIBATH
3HAKU ¥ CHMBOJIBI JJIs1 pelIeHUs y4eOHBIX U TIO3HaBaTEIbHBIX 3a7a4

AuYHOCmHble. POPMUPOBAHUE LIEITOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
0OLIECTBEHHON MPAKTUKHU; POPMUPOBaHNE YOSKIEHHOCTH B TPUMEHUMOCTH 3aKOHOB (DU3HUKH K PeabHBIM SBJICHUSM

npeomemmuble. HAYYUTHCS YUTATh U CTPOUTH BOJIbT-aMIIEPHbIE XapaKTEePUCTUKU Pa3IMUHbIX IPOBOAHUKOB; IPUMEHATH POPMYITY AJIs
pacuéra CONpOTHUBIIEHUSI IPOBOIHMUKA U MaTEMaTHYECKOE BhIpakeHH e 3akoHa OMa JJisl pelieHus] KOJIMYECTBEHHbIX U TpaduiecKuX 3a1au

56/12

JlabopaTtopnas pabota Ne4 "Nzyuenue 1 Jlabopartopnast padota "M3ydeHue mocieoBaTeIbHOTO U MapaiIeIbHOTO
MOCJIEI0BATEILHOTO U MapauIeTbHOTO CO€IMHEHUS POBOIHUKOB"
COEJIMHEHUS TPOBOJHUKOB" HNHCcTpyKTaX MO TEXHUKE 0€30MMaCHOCTH

MemanpeomemHple: CTPOUTDH MPOTYKTUBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMU, KOHTPOJIUPOBATH KOPPEKTUPOBATh U OLICHUBATH
NecTBUS MapTHEPA, C TOCTATOYHOM MOTHOTOM U TOYHOCTHIO BHIPAXKaTh CBOU MBICIIM B COOTBETCTBHUH C 33Jja4aMU U YCIOBUSMU
KOMMYHHKAIIMH; COCTaBJIATH IJIaH U MOCIIE0BATEIbHOCTh JeHCTBHIA, CPABHUBATH PE3YJAbTAT U CIIOCOO ACUCTBUM C 3TAJIOHOM C LEIbIO
0OHapyKeHHsI OTKJIIOHEHUN U OTINYMI; KOHTPOJIMPOBATh U OLIEHUBATH IIPOLECC U PE3YIbTAThI ACITEIbHOCTH

Juynocmuwle: GOPMUPOBAHUE MPAKTUYECKUX YMEHUH; GopMUpOBaHUe YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PU3UKHU K
Ha0JI0JaeMbIM B OKpYXKAIOIIeM MHUpPE SIBJICHUSIM; BOCIIUTaHUE aKKypaTHOCTH B 0OpallleHnu ¢ 1JabopaTopHbIM 000pyI0BaHHEM
npeomemmuble. HAYIUTHCS IPOBEPSATH OMBITHBIM IyTEM OCHOBHBIE 3aKOHOMEPHOCTH MOCIEA0BATEILHOTO U MapaylIeIbHOTO COSAMHEHUS
PE3UCTOPOB U CIIPABENIMBOCTH (GOPMYIT JUIsl pacu€Ta SKBHBAICHTHOTO COMPOTHBIICHMUS

57/13

PaboTta 1 MOIITHOCTH ITOCTOSTHHOI'O TOKAa 1 PaboTa 1 MOIIHOCTB AJIEKTpUUECKOTo TOKa. HarpeBanue nmpoBoHUKOB
3JIEKTPUYECKUM TOKOM. 3akoH Jlxoynsa-Jlenua. Pemenue 3anau

MemanpeomenHple. CIyIaTh, BCTYNAaTh B AUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM O0CYXKIEHUHU MPOOIeMbl; JOPMUPOBATH IIeNeNoIaraHie
KaK MOCTAaHOBKY y4eOHOM 3a/1a4ll HA OCHOBE COOTHECEHUSI TOTO, UTO YK€ U3BECTHO M YCBOCHO yJallUMCS, U TOTO, UTO eI HEeU3BECTHO;
CaMOCTOSITENIBHO BBIJENIATH IO3HABATEIbHYIO 11€J1b, YCTAHABIMBATH IPUYHUHHO-CJIEICTBEHHBIE CBI3U

auuynocmuule. GOPMUPOBAHNE YMEHUS BUIECTh MPOSIBICHUS ABICHUI MPUPOJIBHI B TEXHUYECKUX PEUISHUsAX; GopMUpoBaHUEe YCTOMUNBOI
MOTHUBAIIMH K U3YYEHHIO HOBOTO HA OCHOBE JIFOPUTMA BBITIOJTHEHUS 33/JaHUS

npeomemmuble. HAYIUTHCS OOBSICHATH HArpeBaHUE MTPOBOJHUKOB IEKTPUUECKUM TOKOM; PACCUUTHIBATh (PU3NUECKHE BETUYUHEI "paboTa
TOKa", "MOITHOCTH TOKA", ""KOJIMYECTBO TEIJIOTHI, BHIICTUBIIEECS MTPU MPOXOKICHUU TOKA'"; 3alIMCHIBATh YCIOBHE U PEIICHHUE 3a4a4 IO
COCTaBJICHHOMY JITOPUTMY
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58/14

O/1C. 3akon OMa as1s OJHOW LIenu 1 CroponHue cuipl, ux npupoaa. JC. XapakTrepucTUKu UCTOYHUKOB TOKA.
BHyTpeHHe cOnpoTUBIEHNE HCTOYHHUKA TOKa. 3aKkoH OMa JUIs TIOTHOH Lemnu.
Pemenue 3amay

MemanpeomenHble. CIyllaTh, BCTYNATh B TUAJIOT, yYaCTBOBAThH B KOJUIGKTUBHOM OOCYXKIEHUH MTPOOIEMBbI; 0OHAPYXHBATh U
dbopmMmynupoBath yaeOHYI0 MpobiaemMy; (GOpMHpPOBATh CHCTEMHOE MEIIIICHUE (IOHITHE — IPUMEP — 3HAYCHHUE Y4eOHOT0 MaTepralia | ero
IIPUMEHEHUE)

auyHocmuwle. GOPMUPOBAHKE IIEJIOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIECTBEHHOMN MPAKTUKU

npeomemmuole. HAYIUTHCS OOBSICHATH 3HAUEHHE MOHIATUN "3JIEKTPOABIKYIIAst cuia', "CTOPOHHUE CUJIbI"; 3HATh OCHOBHBIE XapaKTEPUCTUKU
HMCTOYHUKOB TOKA; HAYYUTHCS MPUMEHTH 3aKoH OMa 15l NOJIHOM 1IeNy MPU pelieHnu 3aa

59/15

JlabopaTtopHnast pabota Ne5 "U3zmepenue 1 Jlaboparopnast padora "U3mepenne 3/1C u BHYTPEHHETO COMPOTHBIICHUS
O/IC 1 BHYTpEHHETr0 CONPOTHUBIICHUS MCTOYHMKA TOKA"
HWCTOYHHKA TOKA" WNHCcTpyKTaXX MO TEXHUKE 0€30MMaCHOCTH

Memanpeomemmsle. CTPOUTH MPOTYKTHBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMHU, KOHTPOJUPOBATH KOPPEKTUPOBATh U OIICHUBATH
HeﬁCTBHﬂ HapTHépa, C )IOCTaTOqHOﬁ MHOJIHOTOU ¥ TOYHOCTEIO BbIpaXXaTb CBOU MBICJIM B COOTBECTCTBHU C 3ala4aMU U YCIIOBUSAIMU
KOMMYHHKAITIH; COCTaBJIATH IUIaH M MTOCIIC0BATEIFHOCTD JICHCTBUI, CPaBHUBATH PE3YJIbTAT U CIIOCO0 JACHCTBHIA C ITAJIOHOM C IIEJIBI0
oOHapyXeHHS OTKJIOHEHHUH M OTIIUYNI; KOHTPOJIMPOBATh U OLIEHUBATH MIPOTIECC U PE3YIBTATHI ACITEIHLHOCTH

JuyHOcmHble: POPMUPOBAHUE MTPAKTUIYCCKUX YMECHHIA; (POPMUPOBAHHE YOSKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PU3HKH K
Ha0II0aeMbIM B OKPYXKAIOIEM MHUPE SBJICHUSIM; BOCTUTAHUE aKKypaTHOCTH B OOpaIieH!H C JIabopaTOpPHBIM 000pyI0BaHUEM
npeoMemHble. HAYIUTHCS ONPENENATh OMBITHBIM MyTéM DJIC MCTOYHMKA TOKA U paCCUUTHIBAThH €0 BHYTPEHHEE CONPOTUBIICHNUE,
M0JIb3YSCh 3HAYCHUSIMU KOCBEHHBIX M3MEPEHHIA

60/16

Pemrenue 3agau 1 Pentenue 3agad mo teMe "3aKOHBI ITIOCTOSHHOrO Toka'. IToaroroBka k
KOHTPOJIBHON paboTe

MemanpeomemHple. C TOCTATOYHOI MOJTHOTOM U TOYHOCTBIO BHIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33J]a4aMU U YCIIOBUSIMHU
KOMMYHHMKAIIMH; BBITIOJIHSTH IEHCTBUS MO 00pa3ily, OLIEeHUBATh U KOPPEKTUPOBATh JEHCTBUS B COOTBETCTBUHU C 3TAJIOHOM; UCKaTh
uHdopmainio, GopMUPOBATH CMBICIIOBOE YTEHHE, 3aKPEIUISITh U ITPH HEOOXOIUMOCTH KOPPEKTUPOBATh U3YUYEHHBIE CIIOCOObI JIEHCTBUH,
MOHATHI U aJTOPUTMOB

JuyHocmuple. GOPMUPOBAHNE KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM;
OBJIaJICHUE HAYUYHBIM MOIX0J0M K PELICHUIO PA3INYHbBIX 33/1a4; (POPMUPOBAHKE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOMN MPAKTUKH

npeomemmuble. HAYIUTHCS IPUMEHATh UMEIOLITUECS 3HAHUS K PEIICHUIO KOHKPETHBIX 3a71a4 (3akoHbl OMa); rpaMOTHO 0(OPMIISThH pEIIeHHE
3a/1a4 B TETPaJW; UCIOJIB30BaTh MATEMAaTUUECKUH anmapaT B PEIICHUH 3a/1a4 Ha ypoKaX (PM3UKH; OBJIAJAECTh HAYYHBIM MMOJAXO0I0M K
PELICHUIO Pa3JIMYHBIX 33]a4 110 TEME

61/17

KonTtponeHas padota Ne6 "3akoHbI 1 KonrtponbHas padora o Teme "3akoHbI TOCTOSIHHOTO TOKA"
IIOCTOSIHHOTO TOKa"

MemanpeOMemele: C JIOCTaTOYHOM MOJHOTOM U TOYHOCTBIO BBIPAXKATh NMCbMCHHO CBOHW MBICJIN; INIAHUPOBATH U ITPOTHO3UPOBATH
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pe3yibTaT; pemarh 3a1a4l pa3HbIMU CIIOCO0aMHU, BBIOMpaTh Hanboiee 3pPpeKTUBHBIE METOABI peIIeHUs, TPUMEHSATH [T0JTyYeHHbIC 3HAHUS
AuyHocmuwle: OPMUPOBAHHUE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH H
00IIeCTBEHHOH NMPaKTHKH; (POpMHUPOBaHNE HABBIKOB CAaMOAHAIIN3a K CAMOKOHTPOJIS

npeomemmuble. HAyYUThCS CUCTEMATU3UPOBATh U BOCIIPOU3BOIUTH 3HAHUS U HABBIKH, T0OTY4YE€HHbIE IPU U3Y4YEHUH TEMbI ""3aKOHBI
IIOCTOSIHHOTO TOKa"

62/18

DNeKTpOHHAs MMPOBOJAUMOCTb METAJIIIOB 1 DIeKTpOHHAs MPOBOJAUMOCTh METAJIJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
MPOBOJIHUKA OT TeMIiepaTypbl. CBEPXIPOBOJUMOCTD

memanpeomemuple. C TOCTATOYHOHN MOIHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIIM B COOTBETCTBHH C 33Ja4aMU U YCIIOBUAMH
KOMMYHHMKAIIUH, CIyIIaTh U BCTYNATh B IMAJIOT, yYaCTBOBATh B KOJIJIEKTUBHOM OOCYKJIE€HUU MPOOJIEMBI; 0CO3HABaTh CaMOTro ce0s Kak
JIBUKYILYIO CHITYy CBOETO Hay4€HHs, CBOIO CIOCOOHOCTH K IIPEOA0JICHUIO MPENSATCTBUN U CAMOKOPPEKINH; AaHATTU3UPOBATh U
CUHTE3UPOBATh 3HAHUS, YCTAHABIIMBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKYIO LIETIb PACCYKACHHM, CTPYKTYpUPOBATh
3HaHUSA

AuYHOCMHble. POPMUPOBAHUE LIEIIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
0OLIECTBEHHON MPAKTUKHI

npeomemmuole. HAYIUTHCS OOBSCHATH 3HAUCHUE MOHITHH "3JIEKTPOHHAs TPOBOAUMOCTS", ""CBEPXIIPOBOAUMOCTD", "KpUTHUECKAsT
Temneparypa'; 3HaTb OCHOBHBIE BUJIbI TPOBOJMMOCTH; 3HAaTh Ha3HAUY€HUE U 00JIaCTh NPUMEHEHUs CBEPXIPOBOJHUKOB

63/19

DJIEKTPUYECKUI TOK B MOJYIPOBOHUKAX 1 DIIEKTPUUYECKUIA TOK B TIOJTYNpoBOogHUKAaX. COOCTBEHHAs! U IPUMECHAs
POBOAMMOCTH, P-N-niepexo. [loaynpoBogHKoBbIe TPUOOPHI

MemanpeomemHple. TUIAHNPOBATh y4eOHOE COTPYJHUYECTBO C YUUTENIEM U CBEPCTHUKAMU; (POPMHUPOBATH IIeJIEN0JIaraHue KaK MOCTaHOBKY
y4eOHOM 3a/1a4il Ha OCHOBE COOTHECEHUSI TOTO, YTO Y€ U3BECTHO U YCBOCHO YYaLTUMCS, U TOTO, UTO elIé HEU3BECTHO; CAMOCTOSITENILHO
BBIJICIISATH IO3HABATENIbHYIO 11€JIb, UCKATh U BBIICNATH HEOOX0IMMYI0 HH(OPMAIIHIO, YCTaHABIMBATh IPUUYUHHO-CIICJCTBEHHbIE CBSI3U
auynocmuple. GOpMUPOBAHKE MOTHUBALIUY B U3YUYEHUHU HAYK O IPUPO/IE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS MIPUPOJIBbI U
MPUMEHUMOCTH M3y4aeMbIX 3aKOHOB K Ba)KHEHUIITUM 00JIaCTSAM JESITeIbHOCTH YEI0BEYECKOTo 00I1IecTBa

npeomemmuble. HAYIUTHCS IPUMEHATh 3HAHUS TEOPUH MPOBOIUMOCTH MOJIYIIPOBOTHUKOB IJIs1 0OBSCHEHHS PUHIUIA pabOThl JU01a U
TPAH3UCTOPA, OMMCAHMSI UX MPAKTUYECKON 3HAUMMOCTH U TPUMEHHUMOCTH

64/20

SHGKTpI/I‘IeCKI/Iﬁ TOK B BAKYYMC I 1 | TepMOBHeKTpOHHaH OMHUCCHUA. KaTOI[HHC JIYy4H. BHCKTpOHHO'Hy‘IeBaﬂ TPY6K3.

Memanpeomemuble. TIIAHUPOBATh YUeOHOE COTPYJHUYECTBO C YUUTEIEM M CBEPCTHHKAMH; OMIPEACIISTh HOHSTHS, CTPOUTD
YMO3aKJIFOUCHHSI U JIeTIaTh BBIBOJIbI; BBIICISTh U (POPMYIIUPOBATH O3HABATEIBHYIO [1EJIb, HCKATh U BBIJCIATH HEOOX0 UMY HH)OPMALHIO
auynocmuste. HOPMUPOBAHKE LIETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0I11eCTBEHHOH NMPaKTHKH

npeomemuble. HAYIUTHCS OOBSICHATH SBJICHUE TEPMOIIEKTPOHHOM IMUCCHU; OOBSICHATH MIPHHIMII ISUCTBHS U Ha3HAUCHHE 3JIEKTPOHHO-
Jy4eBOH TPyOKH, OCHOBBIBAsICh Ha CBOMCTBAX 3JEKTPOHHBIX ITYyYKOB

65/21

aﬂeKTpI/IquKI/Iﬁ TOK B ) KUIAKOCTSX. 1 QHGKTpOHI/ITI/I‘IeCKaH JUCCouranusi. BHCKTpOJ'II/IB. 3akoH CDapaJ:[e;I JJIA
aﬂeKTpOJ'II/IS QJICKTPOJIN3a. Pemenue 3amau

MemanpeOMemele: C IOCTaTOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKATh CBOU MBICJIM B COOTBCTCTBHU C 3a/la4aMU U YCIIOBUSAMU
KOMMYHUKAIIUH, CIIYIIATh U BCTYNIATh B JUAJIOT, YHACTBOBATH B KOJJICKTUBHOM O6CY)KI[CHI/II/I HpO6JICMLI; 0CO3HAaBaTh CAMOT0 ce0s Kak




/o

Hara

wiaH | ¢axkT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

JBIDKYIIYIO CHITY CBOETO HAYYSHHsI, CBOIO CIIOCOOHOCTD K MPEOJ0JICHUIO MPEMATCTBUN H CAMOKOPPEKIINH; TPe0Opa3oBbIBaTh HH(POPMAIIHIO
13 OJJHOTO BUJIbI B IPYTOM, UCIIOJIb30BAaTh MEXIIPEAMETHbIE TIOHATHUS U CBSA3U

JuyHOCcmHble. POPMUPOBAHUE YCTOMYMBOW MOTHBAIMH K 0OYYEHHIO HA OCHOBE COCTABJICHUS aJITOPUTMa PEIICHUS 3a/1a9; IPUMEHEHHE
TEOPETUYECKUX 3HAHUU JJ1s1 OOBSICHEHUS SIBICHUN OKPY)KAIOLLEro MUpPa; BOCIIUTAHUE LIEHHOCTHOI'O OTHOIIEHUS K TBOPLIAM HayKH
npeomemHble. HAYIUTHCS OOBICHATH MPOLIECC MPOTEKAHHUS TOKA B PACTBOPAX M paciiaBaX Ha OCHOBE TEOPUH DIICKTPOIUTHUECKON
JMCCOLIMALINY, U3Yy4aeMON B Kypce XUMHUH; HAYYUThCS IPUMEHSATH 3aKOH 3i1ekTpoian3a dapazaes 1uisl pelieHns 3a/1a4 110 COCTaBICHHOMY
QJITOPUTMY; OIIUCBIBATH CMBICI U cpepy MPUMEHEHHUS SIBJICHUS AJIEKTPOJIN3a

66/22

DnexTpuueckuil Tok B razax. [lnazma 1 WNonuzanus raza. CaMoCTOSITENBHBIA U HECAMOCTOATEIbHBIN pa3psia. Tumnsl
ra3oBbIX pa3psnoB. [1nazma

memanpeomemuple. C TOCTATOYHOHN MOIHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIIM B COOTBETCTBHH C 33JJa4aMU U YCIIOBUAMH
KOMMYHMKAIIUH, CIYIIaTh U BCTYNATh B IMAJIOT, Y4aCTBOBATh B KOJJIEKTUBHOM OOCY)K/IEHUU MTPOOJIEMBI; ONIPENENSITh MIOHATHS, CTPOUTH
YMO3AKJIFOYEHUS U JEJIaTh BBIBOJbI;, AaHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAHABIINBATh NIPUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
JIOTUYECKYIO LIETIb PACCYKICHHM, CTPYKTYpUPOBATh 3HAHUS

AuYHOCmHble. POPMUPOBAHUE LIEITIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
0OLIECTBEHHON MPAKTUKHI

npeomemmuole. HAyIUTHCS OOBSACHATH MOHATHUSA "Ta30BBIN pa3psa”, "uonnzanus", "miazma'"; OTIIMYUS CaMOCTOSITEILHOTO U
HECAaMOCTOSTEJIBHOTO pa3psa B ra3ax; 00bACHATh CBOMCTBA U 3HAUYEHUE IJ1a3Mbl

Hrorosas koHTposbpHas padota (1 gac)

67/1

Hrtorosas koHTpoJbHAs paboTa \ 1 | WitoroBast KoHTpoIbHAS paboTa [0 OCHOBHBIM TeMaM Kypea (usuku 10 knacca

Memanpedmemnble: C I[OCT&TO“IHOﬁ MOJIHOTOM ¥ TOYHOCTBIO BBIPAXATh MMCbMCHHO CBOU MBICJIH; INITAHUPOBATH U ITPOTrHO3UPOBATH
PE3YbTAT, p€IIaTh 3aJa4u pasHbIMU CHOCO6aMI/I, BBI6I/IpaTB HauoOoJjee B(l)q)CKTI/IBHI)IC MCTOABI pEHICHUSA, IPUMEHATH ITOJIYUYCHHBIC 3HAHUA
JUYHOCMHblE: (bOpMI/IpOBaHI/Ie LEJIOCTHOI'O MUPOBO33PCHHUA, COOTBETCTBYIOLIECIO COBPEMEHHOMY YPOBHIO PAa3BUTHA HAYKU U
O6H.[€CTB€HHOI\/'I IIPAKTHUKH, (bOpMI/IpOBaHI/Ie HABBIKOB CaMOaHaJIn3a 1 CAMOKOHTPOJIA

npeomemnble: HAay4YUTBCA CUCTEMATHU3UPOBATH U BOCIIPOU3BOJUTH 3HAHHWA W HABBIKH, IIOJTYUCHHBIC ITPU U3YYCHHUHU TEM KypCa (bI/IBI/IKI/I 10
KJj1acca

0O606mmenue (1 gac)

68/1

O06006111EHNE | 1 | [ToBTOpenue uzydyennoro 3a kype 10 knacca. [Togsenenue nToros paboTsl 3a rojt

MemanpeomenHple: OCYILECTBIATH KOHTPOJIb M CAMOKOHTPOJIb CIIOCOOOB JIEHCTBHI; 0CO3HABATh CAMOT0O Ce0sl KaK ABMXKYILYIO CHITY
CBOEro Hay4eHHs, CBOIO CLIOCOOHOCTH K MPEOI0JICHHUIO MPEMSITCTBUM U CAMOKOPPEKIINH; OOBIACHATH (DU3HUECKUE SBICHUS, IPOIIECCHI,
CBSI3M M OTHOIIICHHSI HA OCHOBE COOCTBEHHBIX HAOMIOIEHUH, IKCTIEPUMEHTOB, a TaKXkKe (PU3NIECKUX TEOpHUil

Juuynocmuple. GOPMUPOBAHNE YCTOMYUBON MOTHBAIIMU K CAaMOCOBEPIICHCTBOBAHUIO

npeomemHuble. HAYIUTHCS AaHATM3UPOBATH JOMYIICHHBIE OIMIMOKH, BBHITIOTHATH pa0dOTy MO MX MPEayNPEXKISHUIO, TPOBOAUTH JUATHOCTUKY
y4eOHBIX TOCTHKEHUN




Kanennapuo-temarnueckoe niianuposanue (11 kiacc)

Ne
/o

Hara

IU1aH ‘ ¢baxT

Tema ypoka Kox-so Copep:xanue ypoka
yp JacoB p yp

OnekrpoanHamuka (11 yacon)

1/1

B3anmoperictBue TokoB. MarHuTHOE MOJIE. 1 B3aumoeiictBrue npoBoJHUKOB ¢ TOKOM. OmbIT DpcTeaa. MaruutHoe
MarauTtHas UHIYKLIHS B3alMO/JICICTBUE, MarHUTHAs CUJIA. 3AMKHYTBIH KOHTYpP C TOKOM B MarHUTHOM
WHceTpyKTax Mo TeXHUKE 0€3011aCHOCTH noJie. MaruuTHasi UHIyKIMsI, HalIpaBJI€HUE BEKTOPa MarHUTHON MHIYKIMH.
JIuaun marauTHOM MHAYKIMK. [IpaBuno GypaBunka. Buxpesoe noie
WHceTpykTax no TexHuke 6€301acHOCTH

memanpeomemuple. C TOCTATOYHOHN MOJTHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIIA B COOTBETCTBUH C 3a1a4aMH U YCIOBUSIMU
KOMMYHHMKAIMH; CAMOCTOSITENILHO BBLAEIATH NO3HABATEIbHYIO 11€JIb; IPOBOAUTH AHAIOTUU MEXAY (PU3NUECKUMHU SIBICHUSIMHU U
BEJINYNHAMH

auynocmuwle. GOPMUPOBAHNE MOTHUBALIUY B U3YUYEHUHU HAyK O IPUPO/JIE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS TPUPOJIBI U
MPUMEHUMOCTH (PU3NYECKUX 3HAaHUN K 00BSCHEHUIO SIBJICHUI OKPYXAIOIIero Mupa

npeomemmuole. HAYIUTHCS OOBSICHATH U OMUCHIBATH SBJIEHUE B3aUMO/IEHCTBUS IPOBOJHUKOB C TOKOM U OIBIT DpcTeaa; 0ObIACHATD
3HaueHHUE MOHATUHN "MarHuTHas cuia", "MarauTHoe nosie", "MaruuTHast UHOyKuus'", "mpaBuiio OypaBuuka'; OOBbSICHATH YCIOBUS
CYILECTBOBAHUS MarHUTHOTO MOJISl U €r0 XapaKTePUCTHUKU; OTIPEIEIATh BUJI JIMHUI U HAIPABICHHE BEKTOPAa MArHUTHON MHAYKIIUH JUIS
Pa3IUYHBIX CI1y4acB

2/2

Cuna Amnepa 1 B3anmopeiicTBre MpOBOIHUKA C TOKOM M TOCTOSTHHOTO Maruuta. Moaymib
BEKTOpa MarHUTHOW MHAYKIMU. Cuna Amnepa. EnuHuIb ©3MEpEeHUsT MarHUTHOM
nHaykuuu. [IpaBuno nesoii pyku. [Ipumenenne 3akona Ammepa. Pemenune 3anau

MemanpeomemHple. BbISBIATH IPOOJIEMy, HHULIMATUBHO COTPYIHUYATD B MOMCKE U cOope nHpopMalmu it e€ pa3petieHus; OnpeieisTh
MOCJIEIOBATEIFHOCTD TPOMEKYTOUHBIX IIeJIel ¢ Y4ETOM KOHEUHOTO Pe3yJibTaTa, COCTABIIATh IUIaH U ONPEIEIATh MOCIIE0BATEIFHOCTD
NeUCTBUI; cTaBUTH U (POPMYIUPOBATH MTPOOIIEMBI, YCBAaUBaTh AITOPUTM JIEATEIbHOCTH, aHAJTM3UPOBAThH U OLIEH UBATh MOJIyYE€HHBIE
pe3ynbTaThl

Juynocmuwle. GOPMUPOBAHNE MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU; TIOHUMaHUE 3HAUUMOCTH
Hayk#; GOPMUPOBAHKE 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 ycTpoiicTBe MUpa U 001eCTBa

npeomemmuble. HAyIUTHCS OOBSICHATH 3HAUCHHE MOHATHH "ciita Amniepa”, "ipaBuIIo IeBOM pyku'"; ompeAensiTh HalpaBlIeHUEe CHIIBI AMIiepa
B 33/IaHHOM CUTyaluu; 3HaTh (POPMYIHUPOBKY 3aKOHA AMIIEpa U YMETh MPUMEHITh €r0 MaTeMaTHUYECKOE BBIPAXKEHHE IS PEIICHUs
pacuéTHBIX 3aja4 M0 TEME

3/3

JIaboparopHas paborta Nel "Habmronenue 1 JlaGopatopHnas pabota "HaOmroneHue neiicTBUs MarHUTHOTO 110JIsE Ha TOK"
JIeWCTBUSL MAarHUTHOTO T10JIs1 Ha TOK" MHCTpyKTaX 10 TEXHUKE OE€30MaCHOCTH

MemanpeOMemele: CTPOUTH IIPOAYKTUBHOC B3aHMOJICHCTBHE CO CBCPCTHUKAMU, KOHTPOJIMPOBAThb, KOPPCKTUPOBATH U OLICHHUBATH
JIeNCTBUSA napTHépa, C IOCTaTOYHOM MOJHOTOM U TOYHOCTBIO BbIpa’XXaTb CBOU MBICJIM B COOTBCTCTBHUHU C 3ala4aMU U YCJIOBUSAMU
KOMMYHUKAIIUW; COCTABJIATH IIJIaH W MOCJICA0BATCIILHOCTD ﬂeﬁCTBHﬁ, CpaBHHUBATL PEC3YJIbTAT U CIoco0 JIEVCTBUS C 3TAJIOHOM C IEJIb IO
O6H&py>KeHI/I$I OTKJIOHCHHM U OTHHHHIZ; KOHTPOJIMPOBATH U OLICHUBATH IIPOLUCCC U PCIYIIbTATHI ACATCILHOCTHU

JIUYHOCMHDblE. (I)OpMI/IpOBaHI/IC MPAKTUYCCKUX yMCHHfI, Y6C)KILéHHOCTI/I B MPUMCHHUMOCTH 3aKOHOB (I)I/ISI/IKI/I K Ha6J'IIOJIaeMLIM B




/o

Hara

IJ1aH

¢baxT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

OKpYIKAIOIlleM MHUpE SBJICHUSIM; BOCHUTAHUE aKKYpPaTHOCTH B OOpaIeHUH C Tab0paTOPHBIM 000pyI0BaHUEM

npeomemHble. HAYIUTHCS OOBSICHATH M OTIUCHIBATH ACHCTBUE MAarHUTHOTO TIOJIS MOCTOSIHHOTO MarHWTa Ha MIPOBOJHHUK C TOKOM; 3HATh
OCHOBHBIEC HaIIPaBIICHHS TPUMEHEHHS 3aKOHa AMIIepa ISl CO3JaHUs TEXHHUECKUX YCTPOUCTB (Ha MPUMEpE AIIEKTPOUIMEPUTEIEHBIX
puOOPOB, AIEKTPOABUTATENS], MUKPO(OHA, TPOMKOTOBOPHUTEIS U TIP.); IPUMEHSTh U BRIPAOATHIBATh MPAKTUIECKHE HABBIKA PAOOTHI C
npubopamu; 3pPEeKTHBHO pabOTaTh B ape

44

Cuna Jlopenna 1 JleiicTBHEe MarHUTHOTO NOJISL HA IBUKYIIYIOCS 3apsbKeHHY0 yactuny. Cuiia

Jlopenna. [IpuMeHeHne paBuiIa JIEBOUM PyKH I ONIPECIICHHS HAIPABIICHUS
cuibl JlopeHua. J[BukeHue 3apspkeHHOM YacTHIIBI B OJTHOPOIHOM MarHUTHOM
nosie. Mcrionp3oBaHue JEMCTBHsSI MATHUTHOTO 1TOJIsL HA 3apsia. Pemenne 3ana4

MemanpeoMemHubie: IUIAHUPOBATh y4eOHOE COTPYJHUUYECTBO C YUUTEIEM, COTPYAHUYECTBO CO CBEPCTHUKAMU B TIOMCKE U cOOpe
nH(pOopMaLKY; ¢ JOCTATOYHON TOJTHOTON M TOUHOCTBIO BBIPA)KaTh CBOM MBICIIN; (POPMHUPOBATH LI€JIENOIaraHue Kak MoCTaHOBKY y4eOHOM
3aJ1aud Ha OCHOBE COOTHECEHHUSI TOT0, YTO YK€ U3BECTHO M YCBOCHO YYalllUMCS, U TOTO, YTO €II€ HEM3BECTHO; BBIACNIATH U (POPMYIUPOBATH
HE00X0IMMYI0 HHPOPMAIIIO, CTPYKTYPUPOBAThH 3HAHUS, IPOBOIUTH AHAJIOTUU

auynocmuwle. GOPMUPOBAHNE MOTHBALIMY B U3YYE€HUHU HAYK O MPUPOJIE, YOSKAEHHOCTH B BO3SMOKHOCTH MO3HAHUS IPUPOIBI U
MPUMEHUMOCTH M3y4aeMbIX 3aKOHOB K BaXKHEHUIIIUM 00JIaCTAM JESITeIbHOCTH YeJI0OBEYECKOro 00IIecTBa

npeomemmuole. HAyIUTHCS OOBSACHATH 3HAUCHHE MOHATUH "cuia JlopeHna", "mpaBusio JeBoil pyku'"; onpeAesnsTh HalpaBIeHUE CUITBI
JlopeHla B 3alaHHOM CUTYyallud U yMETh IPUMEHSTh €€ MaTeMaTH4eCcKOoe BBIPAKEHHUE JUI PELICHHUs PACYETHBIX 3a/1a4 [0 TeMeE; OOBACHATD
XapakTep ABMKEHMsI 3apsHDKEHHBIX YaCTUI] B MArHUTHOM TOJIE

5/5

MaruuTHbIE CBOMCTBA BelllecTBa. Pelenne 1 HamarnmuuBanue BemectBa. [ unoreza Ammnepa. @eppo-, 1ua- U napaMmarHeTUKH.
3aga4 Howmensl. Temmnepatypa Kropu. [Ipumenenue dpeppoMarHeTHKOB

MemanpeOMemnble: OPraHMu30BbLIBATH yqe6Hoe COTPYAHUUYCCTBO C YHAIIUMHUCA U YUUTCIIEM, OIIPEACTIATH CII0COOBI ﬂCﬁCTBHﬁ B paMKax
IPCAT0KCHHBIX YCJIOBI/Iﬁ u Tpe60BaHI/II71; CTaBUTb yqe6Hy10 3aaa4y, COCTaBJIATH ILIaH U MOCICA0BATCIIbHOCTD ,Z[GﬁCTBPIfI, OCYIICCTBJIATDH
KOHTPOJIb B (bopMe CpaBHCHHA crocoba HCﬁCTBHH 1 €T0 pe3ylibTaTa C 3alaHHBIM 3TAaJIOHOM C LICJIBIO 06Hapy>KeHI/I${ OTKJIOHECHHH W OTIHYHMI
OT 3TaJIOHA, BBI6I/IpaTB HauoOoJee S(b(beKTI/IBHBIC METOJBI pEHICHUA 3a/la4d B 3aBUCUMOCTH OT KOHKPETHEBIX YCHOBHﬁ, KOHTPOJIMPOBATHb U
OLCHUBATH IMPOLECC U PE3YIIBTATHI ACATCIbHOCTHU

JIUYHOCMHbIE. (I)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IJ.[€HI/II/I " COTPYAHUYICCTBC CO CBEPCTHUKAMU U YUUTCIISIMU,
OBJIAICHUC HAYYHBIM ITOAXO0J0M K PCHICHUIO PA3JIMYHBIX 3a1a4

npeomemnbte: HAy4IUTBCA 00BACHATH pa3IM4Yne MariHuTHBIX CBOMCTB PAa3JIMYHbIX BCUICCTB; 3HATDH 001aCcTH UX IMPUMCHCHU; BbIPAXKATh
(I)I/ISI/I‘IGCKI/IG BCIINMYMHEBI B CIMHHUIIAX CI/I, 3aIIMCbIBATh YCJIOBUC U PCHICHUC PA3JIMYHBIX 3aa4 Ha OMPEACIICHUC HAIIPABJICHUS MAI HUTHBIX
J'IHHHfI, CHIJIBbI AMnepa " CUJIBI HopeHua 110 COCTABJICHHBIM aJITOPUTMaM

6/6

SIBneHue EKTPOMArHUTHON UHAYKLIUH. 1 SBnenue anekTpoMarHUTHOM MHAYKIKMK. OnbiTel dapanes. MarHUTHBIN OTOK.
MarnutHbii notok. [Ipasuiio JIenuna Enuauniel usmMepeHuss MarHUTHOTO MOTOKa. HarpaBieHue MHAYKIIMOHHOTO TOKA.
[TpaBuiio JleHna. 3akoH anexkTpoMarHuTHOM MHAYKIUHU. DJC naaykuun. Toku
Oyxo. epputsl. Pemenne 3anay

MemanpeOMemele: IIaHUPOBATh yqe6H0e COTPYAHUUCCTBO C YUUTCIICM, COTPYAHUYCCTBO CO CBCPCTHUKAMU B ITIOUCKE U cGope
I/IH(bOpMaI_[I/II/I; (I)OpMHpOBaTB HECJICTIOJIAraHue KaK ITIOCTAHOBKY y‘{e6H0f/'I 3aa4 Ha OCHOBC COOTHCCCHUS TOI'O, YTO YK€ U3BCCTHO U YCBOCHO




Ne Hara Koxn-Bo
Tema ypoka Cozepkanue ypoka
/o IJIaH (baKT 4acoB

y4aIrumcsi, 1 TOTO, YTO eII¢ HEM3BECTHO; UCKATh M BBICIATH HEOOXOIMMYIO HH(POPMALIHIO, CIIEA0BATh AITOPUTMY JCITEIbHOCTH
JuyHocmuwle. GOPMUPOBAHIE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; UCIIOJIB30BAHHE
pUOOPETEHHBIX 3HAHUH TSI OOBSICHEHUS SIBJICHUH, HAOMIOAAEMBIX B TIOBCEHEBHOM KU3HH

npeomemHble. HAYIUTHCS OOBSICHATH 3HAUCHHE MTOHATUH "IIIEKTPOMAarHuTHAs MHAYKIKA", "HHIyKIIMOHHBIN TOK", "MarHUTHBIN TTIOTOK";
OOBSICHATB YCIIOBHUSI BOSHUKHOBEHHS U CYIIECTBOBAHUS MHIYKIIMOHHOTO TOKa Ha puMepe onbiToB Dapazes; 3HaTh ¥ MPUMEHATH Ha
IpaKTHKe npasuiio JIeHna; 3anucsiBaTh yCIOBHUE U PEllIEHUE 3a7a4 Ha IpUMEHEeHHe npaBuia JIeH11a o cocTaBlIeHHOMY aITOPUTMY

717 JlaboparopHas padota Ne2 "N3yuenue 1 JlaboparopHas padota "M3yueHue SBICHUS 3JIEKTPOMAarHUTHON HHIYKIIMH"
SIBJICHUS AJIEKTPOMAarHUTHOW MHAYKIUU" WHceTpykTax no TexHuke 6€301acHOCTH

MemanpeomemHple. CTPOUTDH MPOTYKTUBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMU, KOHTPOJIMPOBATh, KOPPEKTUPOBAThH U OLIEHUBATh
NeNcTBUS MapTHEPA, C T0OCTATOYHOM MOTHOTOM U TOYHOCTBIO BHIPaXKaTh CBOU MBICIIU B COOTBETCTBHUHM C 33Jja4aMU U YCIOBUSAMU
KOMMYHMKAIIH; COCTaBJIATh IJIaH U MOCIIE0BAaTEIbHOCTh JEMCTBHI, CPABHUBATh PE3YJbTaT U CIIOCO0 AEUCTBUS C ATAJIOHOM C LIEJIBIO
0OHapyXeHUsI OTKJIOHEHUH U OTJIMYMI; KOHTPOJIMPOBATh U OLIEHUBAThH IIPOLECC U PE3YIbTAThI ACSITEIbHOCTH

auynocmuele. GOPMUPOBAHNE IPAKTUUECKUX YMEHUH, YOeKAEHHOCTH B MPUMEHUMOCTHU 3aKOHOB (PM3UKU K HAOJII0/1a€MbIM B
OKPY’KaIOIlleM MHUpE SIBJICHUSM; BOCIUTaHUE aKKypaTHOCTH B OOpaIlleHUH C TaOOPaTOPHBIM 000pyI0BaHHEM

npeomemmusle. HAyIUTHCS OOBSICHATH U OMUCHIBATH BOSHUKHOBEHNE MHAYKIIMOHHOTO TOKA B 3aMKHYTOM IPOBOHUKE, ONIPENENSTh €T0
HaIpaBJIEHUE COTJIACHO MpaBuity JleHna;

8/8 OJIC nanykuuu. CaMOUHIYKIIHS. 1 OJIC MHAYKIMH B IBMKYIIUXCA MPOBOAHUKAX. DJIEKTPOAMHAMHUYECKUN
NHAYKTUBHOCTH Mukpodon. Camounaykius. UHIykTHBHOCTD. Permnenue 3amnay

MemanpeomemHple. BHISBIATH TPOOJIEMbI, 0CO3HAHHO IUIAHUPOBATH U PETYIMPOBAThH CBOIO AEATEIbHOCTD, BIAJETh YCTHOM U MUCHbMEHHON
peubto; GopMuUpPOBaATH IeNenoaraHiue Kak MOCTaHOBKY y4eOHOM 3a/1a4i HA OCHOBE COOTHECEHHSI TOTO, YTO YK€ U3BECTHO U YCBOEHO
y4alumMcsi, 1 TOTo, YTO eI1€ HEeU3BECTHO; aHAJIM3UPOBATh U CHHTE3UPOBATh 3HAHUS, YCTAaHABIMBATH IPUYMHHO-CJIEICTBEHHBIE CBSI3H,
CTPOUTH JIOTUYECKYIO LIETb PACCYKJIECHUH, CTPYKTYPUPOBAThH 3HAHUS

Juynocmuule. GOPMUPOBAHUE IIEJIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEH-
HOM MPaKTUKH; UCIIOJIb30BAHUE TPUOOPETEHHBIX 3HAHUM JIIs1 OOBSICHEHHUS SBJICHUI, Ha0JII0IJaeMBIX B TIOBCEIHEBHOM KU3HU
npeomemmole. HAYIUThCS 00BICHATH 3HaueHue nmoHATui "I J1C unaykiuun", "caMonHayKus", "MHIYKTUBHOCTD'"; 3HaTh (POPMYIUPOBKY
3aKOHA AIEKTPOMArHUTHOW MHIYKIMU U YMETh MPUMEHITh €r0 MaTeMaTH4eCKOe BRIPKEHHE JUIS PEIICHUs 3a/1a4; 3HaTh 0003HAYCHUS U
eauHULbI n3mMepenus puzndeckux BenuyuH (D/]C MHAYKINY, MATHUTHBIN MOTOK, MHAYKTUBHOCTS); IPUBOAUTH IPUMEPHI SBIICHUS
CaMOMHIYKIINH

9/9 9Heer$[ MAardmMTHOI'O IIOJIA TOKA. 1 SHCPFI/IH MAar"guTHOTIO ITIO0JIA TOKA. BHCKTpOMaFHI/ITHOG nose. Penenue 3agau
3J'IeKTpOMaFHI/ITHOC IIOJIC

MemanpeomemHple. TUIAHUPOBATh y4eOHOE COTPYTHIUYECTBO C YUUTENIEM U CBEPCTHUKAMU; COCTABJIATH IJIaH U MOCIEA0BATEIbHOCTh
y4eOHBIX JIEHCTBUH; BBIIBUTATh K 00OCHOBBIBATH TMIIOTE3bI, 0003HAYATh MPOOIEMBI U HAXOJAUThH ITYTH UX PEHICHHUS], aHATU3HUPOBATh
O0OBEKTHI C LIEbIO BBIJICTICHUS UX MPU3HAKOB

JuyHocmuple. GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTEJIEM,
Hay4YHOTO MHPOBO33PEHUS U MPEICTABICHHUM O ()yHIaMEHTAIbHBIX MOHATHIX

npeomemuble. HAYIUTHCS OOBSICHATH 3HAUCHHE MOHITHH "DHEPTHsl MArHUTHOTO NOJs", "DJIEKTPOMAarHUTHOE T0JIe"; pacCUUTHIBATh
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wiaH | ¢axkT

Tema ypoxka Copep:xanue ypoka
yp qaCoB sep yp

OHCPTUI0O MAarHUTHOI'O 11OJIs, CO3AaAHHOI'0 TOKOM B IIPOBOJJHUKCE, O0OBICHATH MMPpEBpalICHUA SOHCPIUU, IPOUCXOAAIIUC ITPU 3TOM;, OOBSICHATD
CYICCTBOBAHHUC CAMHOTO 3JICKTPOMAIrHUTHOI'O ITOJIA

10/10

Pemenue 3anau ‘ 1 | Pemenue 3ama4 o teme "DNEKTpOIMHAMHKA"

MemanpeomentHble. OPTaHN30BBIBATh YUEOHOE COTPYIHHUYECTBO C YUAIIUMUCS M YUUTEIIEM, ONPEACISTh COCOOBI IEHCTBUI B paMKax
MPEUIOKEHHBIX YCIOBHH U TPEOOBAHMIA; CTABUTH YU€OHYIO 33a71a4y, COCTABIISTh TUIaH M MOCIIEI0BATEIbHOCTD JEHCTBUHN, OCYIIECTBIAT
KOHTPOJIb B JOpMe CpaBHEHHS CrIoco0a JACHCTBHS U €To pe3ylibTaTa ¢ 3aJaHHBIM STaJIOHOM C IIeJTbI0 00OHAPY)KEHUSI OTKIIOHEHUH W 0TI
OT 3TaJIOHA; BBIOMpaTh Hanbosee 3hPeKTUBHBIE METOIBI PEILICHUS 3a/jad B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUH, KOHTPOJIUPOBATh U
OLICHUBATH MIPOLIECC U PE3YNIBTATHI AEATEIBHOCTH

auynocmuwle. GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMHU U YUUTEISIMU;
OBJIQJICHUE HAYYHBIM IOJIX0JIOM K PEIICHUIO Pa3IMYHbIX 3a4a4

npeomemmuole. HAYIUTHCS IPUMEHATh UMEIOLIUECS 3HAHUS K PELICHUIO KOHKPETHBIX 3ajjad; TpaMOTHO 0(pOpPMIIATh pellieHue 3a/1a4 B
TeTpaJy; UCIOIb30BaTh MaTEMAaTUYECKHIl anmapaT B pelIeHUH 3a]]ad Ha ypokax (U3MKH; OBJIaJeBaTh HAYYHBIM IOX0JI0M K PELICHUIO
pa3JIMYHBIX 3a/1a4 10 TEME

11/11

Kontponpnas padorta Nel 1 KontpospHast paboTa mo teme "IaeKTpoauHaMuKa '
"OnexkTpoauHamMuKa”

MemanpeomenHble: C TOCTaTOYHOH IOJIHOTOM U TOYHOCTHIO BBIPKaTh MMCbMEHHO CBOW MBICIIH; TUIAHUPOBATh U TIPOTHO3UPOBATH
pe3ynbTaT; pemaTh 3aa4i pa3HbIMU CIIOcO0aMHU, BEIOMPATh Hanbosee 3pPeKTUBHBIC METO b PEIICHUS, IPUMEHSTh TIOJyYCHHBIC 3HAHUS
JUYHOCmHble. POPMUPOBAHUE [IETIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKHU H
0O0IIeCTBEHHO! MPAKTHKH, HABBIKOB CAaMOAHAIIN3a M CAMOKOHTPOJIS

npeomemHble. 3HATh M TOHUMATh (PU3UYECKHIA CMBICI N3YYCHHBIX TIOHATHH, 3aKOHOB, SIBJICHUH; HAYYUTHCS CHCTEMaTU3UPOBATh U
BOCIIPOM3BOIMTH 3HAHHSI U HABBIKH, MIOJIYYCHHBIC TIPH U3YYCHUH TEMBbI ""DIIEKTPOAMHAMUKA"

Konebanus u BOIHEI

(20 gacoB)

12/1

Mexanudeckue koaebanus. [IpyxuHHbIN 1 1 KoneobarensHoe nemxenne. Mexannueckue koJieoanuss. CBOOOIHBIE KOJIEOAHHU.
MaTeEMaTHYECKUH MasSTHUKH BHyTrpennue u BHemHUE CHITBL. [IpyKMHHBIA MassTHUK. Y paBHEHUE JIBIKCHUS
TeJa, KOJICOIIOIIEerocs Mo ICHCTBUEM CHIIBI YIIPYTOCTH. MaTeMaTHIe KU
MasTHHK. Y paBHEHUE ABMKECHUS MAaTEMAaTUUECKOTO MasITHUKA

MemanpeomemHuble. IUIAHUPOBaTh y4eOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMHM; COCTABJIATH IUIaH U MOCIIe10BaTEIbHOCTD
y4eOHBIX JIeHCTBHIA; BBIIBUraTh U 0OOCHOBBIBATh I'MIIOTE3bl, 0003HAYaTh MPOOJIEMBl U HAXOAUTh IIYTH UX PELIEHHs], aHATU3UPOBATh
OOBEKTHI C LIEJIBIO BbI/ICTIEHUS UX IPU3HAKOB

auyHocmuwle. POPMUPOBAHUE HAYYHOTO MUPOBO33PEHMSI U TIPEACTaBICHUHN 0 (yHIaMEHTAIbHBIX MOHATHUAX; UCTIOIb30BAHUE
NpUOOPETEHHBIX 3HAHUH JUIsl 0OBSICHEHUS SIBJICHU, HAOMI0AaEMBIX B IOBCETHEBHON KU3HU

npeomenHble. HAyYUThCS OOBICHATH CMBICI MMOHATUH ""MeXaHu4ecKue Kojiebanus", "MaTeMaTn4eckuil MasiTHUK"; IPUBOJAUTH IPUMEPHI
K0J1€0aTeIbHOI0 IBUKEHHS U ONMCHIBATh YCIOBHS €r0 BOSHUKHOBEHHUS

13/2

FapMOHI/I‘{eCKI/IC KoJIeOaHMs 1 FapMOHI/I‘IeCKI/Ie KoJIeOaHMSI. He3aTyxa}ouu/Ie KOJIeOaHHSI. AMHJ'II/ITy,Z[a, nepuon,
qacTtoTa u (1)8.33. KOJIeOaHHIA. ypaBHCHI/Ie, O CBhIBAIOIICC TAPMOHUYCCKHUC

kosiebanus. Capur ¢a3. [IpeBpalienne SHEpruy Npu rapMOHNUYECKUX




Ne Hara Koxn-Bo
Tema ypoka Cozepkanue ypoka
/o IJIaH (baKT 4acoB

KkoJiebanusax. Pemenue 3amay

MemanpeomenHole. C TOCTaTOYHOH IMOJIHOTOM U TOYHOCTHIO BBIPA)KATh CBOU MBICIIH B COOTBETCTBUH C 331a4aMU U YCIOBHUSIMHU
KOMMYHUKAIIMH, CIIYIIaTh U BCTYNATh B JUAJIOT, YYaCTBOBATh B KOJUIEKTUBHOM OOCYKJIEHHH MTPOOJIEM; OCO3HABATh CaMOro ceds Kak
JBIDKYIIYIO CHITY CBOETO HAYYSHHSI, CBOIO CIIOCOOHOCTH K MPEO/I0JICHHIO MPETATCTBUI U CAMOKOPPEKIIMU; CO31aBaTh, IPUMEHSTH U
peoOpa30BBIBATh 3HAKH U CHMBOJIBI, MOJIEIIA M CXEMBI JUTSI pelIeHHs y4eOHBIX U IMO3HABATEIIbHBIX 33/1a4

AuyHocmuule. HopMUPOBAHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHOM MPAKTUKU

npeomemmuole. HAYIUTHCS OOBSACHATH CMBICH MOHATUM U (PU3MUECKUX BEJIMYMH "TapMOHHUYEcKUe Konebanus", "ammutyaa", "nepuon”,
"gacroTa", "¢a3za"; onuCchIBaTh JUHAMUKY KOJI€0aTEIbHOIO ABMXKEHUS U MPEBpAIleHNE SHEPT UM Ha IPUMEPE MPYKUHHOTO U HUTSHOTO
MasiTHUKOB; PelIaTh 33J]a4 C UCIOJIh30BAHUEM YPABHEHUS TAPMOHHYECKUX KOJICOaHUH

14/3 JlabopaTtopHnast pabota Ne3 "Omnpenenenue 1 JlabopaTtopnast pabota "OrnpeneneHrue yCKOPEHUs: CBOOOTHOTO TaJACHUS TTPU
YCKOpPEHHUsI CBOOOTHOTO MaJIeHUsI IPU MIOMOIIIM MasiTHUKA"
MMOMOIIA MasiTHUKA" NHcTpyKTaXX MO TEXHUKE 0€30MMaCHOCTH

MemanpeomenmHvle. CTPOUTDH MPOTYKTHBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMHU, KOHTPOJIUPOBATH, KOPPEKTUPOBATH M OICHUBATH
NEUCTBUS MapTHEPA, C IOCTATOYHOH IMOTHOTOW M TOYHOCTHIO BEIPAYKATH CBOM MBICITH B COOTBETCTBHUHM C 33JJAYaMH U YCIIOBHSIMHU
KOMMYHHKAITIH; COCTaBJIATH IUIAH U IMOCIICIOBATSIILHOCTD JICHCTBUI, CPAaBHUBAThH PE3YJIBTAT U CIIOCO0 JEHCTBHS C STAIOHOM C TICITBIO
oOHapyXeHHS OTKIOHCHHUH M OTIIUYWI; KOHTPOJIMPOBATh U OLIEHUBATH MIPOTIECC U PE3YIBTATHI ACITEIHbHOCTH

JuYHOCmHble. POPMUPOBAHUE MTPAKTUYCCKUX YMEHHM, YOSKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DM3MKH K HAOJII0IaeMBIM B
OKpYIKAroIlleM MHUpE SIBICHUSIM; BOCIUTAHUE aKKypPaTHOCTH B OOpAIIEHUH ¢ J1a00paTopHbIM 000pYyA0BaHUEM

npeoMemHble. HAYIUTHCS ONPEEIIATh YUCIIO U BpeMs KOJIeOaHNH HUTSHOTO MasiTHUKA, paCCUMUTHIBATH 110 3TUM JTaHHBIM YCKOPEHHE
cBOOOJTHOTO TaJICHHS; YYUTHIBATh TIOIPEITHOCTH U3MEPEHHIA; TPUMEHSTh U BhIpa0aThIBATh MPAKTHYECKHE HABBIKH PA0OTHI ¢ IPUOOPAMHU;
a¢hdexTuBHO paboTaTh B mape

15/4 Brinyxaennsie konebanus. Pesonanc 1 3aryxaromue kojiebanus. BeiHyKieHHbIE KoieOanus. BHenHue nepuomyecku
JiericTByIoNMe Cuiibl. Pe3oHnanc

MemanpeOMemnble: OPraHMu30BbLIBATH yqe6Hoe COTPYAHUUYCCTBO C YHAIIMMHUCA U YUUTCIIEM, OIIPEACTIATH CII0COOBI ﬂCﬁCTBHﬁ B paMKax
IPCAIIOKCHHBIX YCHOBHﬁ u Tpe60BaHI/II71; CTaBUTb y‘I66HYIO 3aa4y, COCTABJIATH IUIAH U MOCJICA0BATCIIBHOCTD HeﬁCTBHﬁ, OCYHICCTBJIATD
KOHTPOJIb B (I)opMe CpaBHCHHA crocoba HeﬁCTBHH U Cro pe3yiibTaTa € 3aJaHHBIM 3TaJIOHOM C L CJIBKO 06Hapy>KeHI/I${ OTKJIOHEHUHN U OTIUYUN
OT 3TaJIOHA, BH6I/IpaTB Hauboee 3(1)(1)6KTI/IBHBIG MCTO/bI PCIICHUA 3a/la4 B 3aBUCUMOCTH OT KOHKPCTHBIX YCHOBHﬁ, KOHTPOJUPOBAThH U
OLCHUBATH ITPOLECC U PE3YIIbTAThI ACATCIIBHOCTU

JIUYHOCMHblE. (I)OpMI/IpOBaHI/Ie KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IJ.[€HI/II/I " COTPYAHUYICCTBC CO CBEPCTHUKAMU U YUUTCIISIMU,
OBJIAICHUC HAYYHBIM ITOAXO0J0M K PCHICHUIO PA3JIMYHBIX 3a1a4

npedmemnble: HAay4IUTBCH OOBSCHATH SBIICHUC pE30HaHCa; MPpUBOAUTL ITPUMCPLBI BBIHY KACHHBIX KOJ'Ie6aHI/II71; NMPUMCHATH UMCHOIIIUCCA
3HAHUSA K PCHICHUIO KOHKPCTHLIX 3a/1a4; I'paMOTHO O(I)OpMJ'IHTL pCHICHUC 3aa1 B TCTPpaaAr; UCIIOJIb30BATH MaTeMaTHUUYECKUI arrapar B
PCHICHUHU 3a/1a4 HAa YPOKaAX (I)I/I3I/IKI/I; OBJIAICBATh HAYYHBIM ITOAXOAOM K PCHICHUIO PA3JIMIHBIX 3a/1da4 11O TCMC

16/5 DNEeKTPOMAarHUTHBIE KOJICOAHMUS. 1 DnekTpoMarHuTHBIE Konebanus. Konebatenbublit koHTYp. [IpeBparenue
KonebarenbHbIN KOHTYD SHEPTUU NPU AIIEKTPOMATHUTHBIX KOJICOAHUAX. AHATIOTHS MEXITY
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SJICKTPOMArHUTHBIMH U MCXaHUYCCKUMU KoJIcOaHUSIMH

MemanpeomemHple. C JOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIM B COOTBETCTBHUM C 33Jja4aMU U YCIOBUSIMU
KOMMYHUKAIIMH, PAMOHAIBHO IJIAHUPOBAThH CBOIO pabOTY; OCO3HABATH CAMOTO Ce0s KaK JBIDKYIIYIO CHITY CBOETO Hay4EeHHsI, CBOIO
CIOCOOHOCTH K MPEOJI0ICHUIO IPEMSATCTBUN M CAMOKOPPEKIINH; CO31aBaTh, IPUMEHSITH U MPE0Opa30BhIBATH 3HAKU H CUMBOJIBI, MOJICITH U
CXEMBI JUIs pelIeHus y4eOHBIX U M03HABATEIbHBIX 33134, BBLIEISTh CYILIECTBEHHbIE XapaKTEPUCTUKH 00BbEKTa, CTPOUTh BbICKa3bIBAaHUE,
dbopmynupoBaTh MpodIeMy

auyHocmuple. GOPMUPOBAHUE IIEJIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIECTBEHHOM MPAKTUKU

npeomemmuole. HAyIUTHCS OOBSACHATH 3HAUEHUE MOHATUN "3JIEKTpOMarHUTHbIE Kosiebanus ", "koie0aTebHbIN KOHTYp"; IPOBOAUTH
aHAJIOTMM MEXIY BEIMYMHAMHM MEXaHMYECKUX U 3JIEKTPOMAarHUTHBIX KOJeOaHUM; ONMChIBAaTh MPEBPAIlICHNs SHEPTUH, IPOUCXOISAIINE B
K0JIe0aTeIbHOM KOHTYpE

17/6

VYpaBHeHHE, ONTUCHIBAIOIIEE CBOOOTHBIE 1 DIIeKTPOMarHUTHBIE TAPMOHUYECKHE KOJIeOaHusI B K0JIe0aTeIbHOM KOHTYPE.
JNIeKTpUYECKue Konebanus. Permenne 3amaq YpaBHEHHE, ONTUCHIBAIOIIEE MTPOIIECCH B KoJiebaTelbHOM KOHTYpe. Dopmyna
Tomcona. Pemienne 3anau

MemanpeomemHple. OPraHU30BbIBATh YI€OHOE COTPYAHUYECTBO C yJallUMUCS U YYUTENIEM, ONPEAEIsATh CIOCOObI IeHCTBUI B paMKax
MPEIOKEHHBIX YCIOBHIM U TPEOOBaHMI; CTAaBUTh yUeOHYIO 33a/1a4y, COCTABIIATH IJIaH U MOCJIEI0BATEILHOCTh ACHCTBUHN, OCYIIECTBIISTh
KOHTPOJIb B JOpME CpaBHEHUS crioco0a JeMCTBHS U €ro pe3ysbTaTta ¢ 3aJaHHBIM 3TaJOHOM C LI€TbI0 0OHAPYKEHUS OTKJIOHEHUN U OTIMYUI
OT 3TaJIOHA; BBIOMpaTh Hanbosee 3(h(HeKTUBHBIE METObI PELICHUS 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX yCIOBUN, KOHTPOJIUPOBATH U
OIICHUBATh MPOLIECC U PE3YJIbTaThl AEATEIbLHOCTH

auynocmuple. GOpMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMHU U YUUTEISIMU;
OBJIaJICHUE HAYYHBIM MOIX0J0M K PELICHUIO Pa3IMYHbIX 33124

npeomemmubole’ 3HaTh ypaBHEHUE, OMKCHIBAIOIIEe CBOOOJHBIE dNIEKTpHUecKre Koebanus, u popmyiny ToMcoHa IS onpeaeaeH s uxX
MepPHO/Ia; HAYYUTHCS MIPUMEHITH UMEIOLIUECS 3HaHUS K PELICHUIO0 KOHKPETHBIX 3a/1a4; FPAaMOTHO 0(OPMIISTH pEllIeHHe 3a/1a4 B TETPaJIu;
WCII0JIb30BaTh MaTEMaTUYECKUI anmapar B pelIeHUH 3a7a4d Ha YpoKax (PU3UKU; OBJIA/I€BATh HAYYHBIM [IOIX0JIOM K PEIICHUIO Pa3TUYHbIX
3a/1a4 1o TeMe

18/7

[TepemeHHBIN PEKTPUIECKUNA TOK. AKTUBHOE 1 IlepemMeHHBIN 3eKTpUUECKUNA TOK. Mojiesib reHepaTopa NEPEMEHHOT0 TOKa.
conpoTuBiieHUE. JleiCTByOIINE 3HaYEHUS PesucTop B 11enu nnepeMeHHOro Toka, akTHBHOE CONPOTHBIICHUE. MOIITHOCTH B
CHUJIbI TOKA U HANPsHKEHUS LEMHU ¢ pe3ucTopoM. JleiCTByOIIME 3HaUEHUs CUJIbl TOKA U HAIIPSDKEHUS .
Pemenue 3amau

MemanpeomemHuole. BbISIBIATH IPOOJIEMBI, 0CO3HAHHO MJIAHUPOBATh U PETYIMPOBATH CBOIO J€ATEIbHOCTD, BIAJIETh YCTHON U MUCbMEHHON
peubto; GOpMHUPOBATH LieJIeNoIaraHie Kak MOCTAaHOBKY Y4eOHOU 3a/Jauil Ha OCHOBE COOTHECEHUS TOTO, UTO YXKE€ U3BECTHO M YCBOEHO
y4aIuMcsl, 1 TOTO, YTO €I11€ HEU3BECTHO; CAMOCTOSTEIBHO BBIACIATH IO3HABATENIBHYIO 11€JIb, YCTAHABIMBATH IPUYMHHO -CJIEICTBEHHbBIE
CBSI3U, OOBSACHATH pa3INyHbIC SBJICHHUS HA OCHOBE (PM3NYECKOI TeOpHH

auyHocmuwle. GOpMUPOBAHUE MOTHUBALIMY B H3YUYEHUH HAyK O MPUPO/IE, YOKIEHHOCTH B BOZMOKHOCTH MO3HAHUSI TPUPOIBI U
MPUMEHUMOCTH U3y4aeMbIX 3aKOHOB K BaKHEHIITUM 00J1aCTsAM JAEATEIbHOCTH YEI0BEUYECKOTO 00IIecTBa

npeomemuble. HAyIUThCsl OOBICHATH 3HAUCHHE NMOHATUH "nepeMeHHbIH ToK", "akTHBHOE conpoTuBieHHe", "NeficTByIoIIee 3HaUeHUE CUJIbI




/o

Hara

IJ1aH

¢baxT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

TOKa U HaHpH)KeHI/ISI"; 3alMUCbIBATh U ITPUMCHATH MAaTCMATUUCCKUC BbIPAXKCHUA U1 PCIICHUA HpOCTGfIH.IHX 3ala4 Ha BBIHYXXJICHHBIC
OJICKTPUYCCKHC KOJIC6aHI/I$I; OIPCHACIIATH I[CﬁCTByIOH.IPIC SHAYCHHA CHUJIbI TOKA, HAIIPAKCHHUA U MOITHOCTHU B LICIIU IICPEMCHHOI'O0 TOKA

19/8

Konpnencarop u karyika HHIYKTUBHOCTHU B 1 Konpaencarop B 1ienu nepeMeHHOro Toka, EMKOCTHOE colipoTuBieHue. Karyika
ey NepEMECHHOT'O TOKaA. Pe3onanc B HHIAYKTUBHOCTHU B LCIIU IIEPEMCHHOI'O TOKa, MHAYKTUBHOC COIIPOTHBJICHUC.
JNEKTPUYECKON 1ienu. Pemenue 3anaq [TonHOE conpoTHBIIEHKE LI IEPEMEHHOTO TOKA. PE30HAHC B 3IIEKTpUYECKON
nenu. Pentenue 3amgaq

MemanpeomemHubie:. OPraHN30BbIBATh YUEOHOE COTPYJHUUYECTBO C YUAIIMMUCS M YUUTEIEM, ONPEAEIATh CIOCOOB! JEUCTBUI B paMKax
MIPEI0KEHHBIX YCIOBUM U TpeOOBaHMI; CTaBUTh YUeOHYIO 3ajjauy, COCTaBIATh IJIaH U MOCIEA0BaTEIbHOCTh JEMCTBUMA, OCYILIECTBIATh
KOHTPOJIb B JOpME CpaBHEHUS crloco0a JEMCTBUS U €ro pe3yibTara ¢ 3aJJaHHBIM ATAIOHOM C IIeJIbI0 0OHAPYKEHUS OTKJIIOHEHUH U OTIUYUN
OT 3TaJIOHA; BBIOMpaTh Hanbosee 3 (HEeKTUBHBIE METObI PELLICHUS 337a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHM, KOHTPOJIMPOBATh U
OLICHUBATH MPOLIECC U PE3YNIBTATHI AEATEIBHOCTH

auynocmuwle. GOpMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMHU U YUUTEISIMU;
OBJIAJICHUE HAYYHBIM MOJIX0JIOM K PEIICHUIO Pa3IMYHbIX 33134

npeomemmuole. HAyIUTHCS OOBSICHATH 3HAUCHUE MOHIATUH "€MKOCTHOE CONPOTUBIIEHHE", "UHAYKTUBHOE CONPOTUBIIEHHE", "TIOJTHOE
COMPOTHBIIEHHUE IIETIH TEPEMEHHOTO TOKa'; 3HAaTh YCIOBHS BO3SHUKHOBEHHS pE30HAHCA B AIEKTPUUECKOM KOJIeOaTeIbHOM KOHTYPE U €ro
MPUMEHEHHE; HAYYUTHCS IPUMEHSATh UMEIOIINECS 3HAHUSI K PEIICHUIO KOHKPETHBIX 33/a4; TPaMOTHO 0(pOpMIIATh pelleHue 3a/1a4 B
TETpaju; UCIOIb30BaTh MATEMaTUUECKHUH annapaT B pelICHUH 3ajad Ha yPOKax (PU3MKH; OBJIAeBaTh HAYYHBIM IMOJIXO0JIOM K PELICHUIO
Pa3IUYHBIX 33]1a4 110 TEME

20/9

KonTtponbnas padota No2 "Konebanus" \ 1 | Kontposbnas padota o teme "Konebanus"

MemanpeomemHuple. C TOCTATOYHOM MOJTHOTOM U TOYHOCTHIO BHIPaXKaTh MMCbMEHHO CBOM MBICIIH; IIJIAHUPOBATh U MIPOrHO3UPOBATH
pe3yNbTaT; peuarh 3aa4i pa3HbIMU clloco0aMu, BRIOUpaTh Haubosee 3hhekTuBHbIE METOIbI PELICHUS, TPUMEHSATh MOJyYeHHbIE 3HAHUS
auynocmuple. GOPMUPOBAHUE IIEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIECTBEHHOM MPAKTUKH, HABBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS

npeomemmusle’ 3HaTh U IOHUMAThH (PU3MYECKUN CMBICT U3yYCHHBIX IMOHSATUH, 3aKOHOB, SIBJICHH; HAYUUTHCSA CUCTEMATU3UPOBATh U
BOCIIPOM3BOINTH 3HAHMSI M HABBIKH, TIOJy4YEeHHBIE TIPH H3ydeHnH TeMbl "Konebanus"

21/10

I'enepaTop 31EKTPUIECKOTO TOKA. 1 ['eneparop nepemenHoro toka. TpancdopmaTop, ero ycrpoiictso. Koadduument
Tpanchopmarop Tpancopmarun. Pemenue 3agay

MemanpeomemHuule. C J0CTaATOYHOH MOJIHOTOM U TOYHOCTBIO BBIP@KATh CBOU MBICIIM B COOTBETCTBUM C 337a4aMM U YCIOBUSIMU
KOMMYHHKAIIMH, CIIyLIaTh U BCTYNATh B JUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYXJIEHHUHM ITpobieM; (opMUpPOBATH LieJIeNojlaraHie Kak
MIOCTAHOBKY y4eOHOM 3aJjauil Ha OCHOBE COOTHECEHUSI TOT0, YTO YK€ M3BECTHO M YCBOEHO YYalIUMCS, U TOTO, YTO €I1€ HEM3BECTHO;
aHAJIN3UPOBATh U CUHTE3UPOBATH 3HAHUS, YCTAaHABINBATh IPUYMHHO-CJIEICTBEHHBIE CBS3HU, CTPOUTH JIOTHUECKYIO LIENIb PACCYXKICHUH,
CTPYKTYpUPOBAaTh 3HAHUS

AuyHocmuwle. POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
0O0I11eCTBEHHOH NMPaKTUKH, YCTOMYMBOTIO MO3HABATEILHOTO HHTEPECa K M3YUYEHHIO €CTECTBEHHBIX HAyK

npeomemnble. HAYIUTHCS OOBSACHATH MPUHIMIT ASHCTBYS U HA3HAYSHHE OCHOBHBIX AJIEMEHTOB KOHCTPYKIIMU MHAYKIIMOHHOTO T'eHepaTopa
NEPEMEHHOT0 TOKa M TpaHchopmaTopa
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22/11

IIpon3BoaCTBO M nIEpeaya IEKTPOIHEPTUH 1 [IpousBocTBO 31€KTpOIHEPrun. DiekTpocTaniuu. [lepenaya u norpedienne
AIIEKTPOIHEPIUH, ITYTH €€ SIKOHOMUU

MemanpeomemHuaple’ ¢ J0CTATOYHON MOJHOTON M TOYHOCTBIO BBIPAKATh CBOU MBICIIH B COOTBETCTBUH C 3a/lauaMU U YCIOBHAMU
KOMMYHHKAIIUH, BBIABJIATH np06ﬂeMy, BBICITYHIMBATb MHCHUC APYIrHUX; BLIACIATH U OCO3HABATh TO, YTO YK€ YCBOCHO B KypCC C];)I/IBI/IKI/I Hu 4To
emé TOoUIeKUT YCBOCHHUIO, OLIECHMBATh Ka4eCTBO U YPOBEHBb YCBOCHHUS MaTepHaia; aHAIM3UPOBATh U CHHTE3UPOBAThH 3HAHMUS,
YCTaHAaBJIMBATb NPUYHMHHO-CJICACTBCHHBIC CBA3HU, CTPOUTD JIOTUYCCKYIO LICIIb paCCY)KI[eHI/H\/JI, BBIBOAUTH CJICACTBUSA

auynocmuple. GopMUPOBAHNE YMEHUS BECTH JUAJIOT C YUUTEIEM M OJHOKIACCHUKAMHU HAa OCHOBE PAaBHOINIPABHBIX OTHOIICHUI U B3aUMHOTO
YBaXEHUS; OCO3HAHUE IICHHOCTU HAYYHBIX 3HAHUN JUTsl 00BACHEHHS SIBJICHUN OKPYXKAIOIIEro MUPa; (OPMHUPOBAHUE IIEHHOCTH 3/I0POBOTO U
6e3omacHoro o0pasa KU3HH

npeomemmusle. 3HATH CYIECTBYIOIIHE CIIOCOObI TPOM3BOCTBA U IIEpeIaull IEKTPOIHEPTHU, METOBI €€ PallMOHAIBHOTO UCIIOIb30BaHNS,
HOPMBI 3JIEKTPOOE30MaCHOCTH

23/12

BonHoBsI€ siBNIeHMS. PacnipocTpanenue 1 Pacnipoctpanenue xonedanwnii B cpene. Bonnsl. [lonepeunsie v mpoaoabHbIE
MEXaHHYECKHUX BOJIH BOJHBL. CKOPOCTh pacnpocTpaHeHus BoyH. /[nrHa BosHbI. Pemenue 3anau

Memanpeomemnple. C TOCTATOYHOMN MOTHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIM B COOTBETCTBUU C 33/1a4aMH U YCIOBUSIMU
KOMMYHUKAITUH, JOOBIBATH HEJOCTAIOIIYI0 HHPOPMAIIUIO C TIOMOIIHI0 BOIIPOCOB; (HOPMHUPOBATH IIEJIEMOIaraHue Kak MOCTaHOBKY Y4EOHOM
3aJlaud Ha OCHOBE COOTHECEHMSI TOT0, YTO YK€ U3BECTHO M YCBOCHO YYallIUMCS, ¥ TOTO, UTO €1I€ HEU3BECTHO; aHAIU3UPOBATh U
CUHTE3UPOBATh 3HAHUS, YCTAaHABIMBATh PUUMHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKYIO LIETIb PACCYKACHUN, CTPYKTYPUPOBAThH
3HAHUA

Juynocmuple. GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
00111eCTBEHHOW MTPAKTUKHU

npeomemHubvle. HAYIUThCS OOBSICHATH 3HAUCHUE MOHATUH "BosHA", "yTiiHA BOJIHBI", ""CKOPOCTH BOJIHBI'"; 3HATh YCIOBUS BO3HUKHOBCHHS,
OTJIMYMSI U OCOOCHHOCTH PACIPOCTPAHEHHUS MOTEPEUHBIX U MPOJA0JIbHBIX BOJH; 3HATh MaTEMAaTHUECKYIO CBSA3b MEXY JJIMHOM U CKOPOCTHIO
BOJIHBI

24/13

YpaBHEHHE TapMOHHYECKOW Oeryieit 1 VYpaBHeHHe rapMOHHYECKOM Oeryieit BoHbl. [1nockas u chepudeckas BoJiHa.
BOJIHBI. BOJIHBI B yIIpyrux cpenax BoHoBast moBepXHOCTS, Jiyd. PpoHT BOJHBIL. Pemenue 3anau

MemanpeOMemete: BBIABJIIATH HpO6J'IeMy, HHUIUATUBHO COTPYAHNYATH B ITIOUCKEC U c60pe I/IH(bOpMaHI/II/I I eé paspCUICHuA; CTABUTb
yqe6Hy}o 3aa1y, COCTABJIATH IUIAH U IMMOCICA0BATCIIBHOCTD ﬂeﬁCTBHﬁ, OCYHICCTBJIATH KOHTPOJIb B Q)opMe CpPpaBHCHUA crocoba JIEUCTBUS U
€To pe3ylibTaTa C 3aJaHHbIM 3TAJIOHHOM C LCJIBIO O6H3py>KeHI/I$[ OTKJIOHEHHMH W OTJINYHH OT JTaJIOHa, BLI6I/IpaTI> HauoOoJjee 3(1)(1)CKTI/IBHBIC
MCTOAbI PCHICHUA 3a1a4 B 3aBUCUMOCTH OT KOHKPCTHBIX YCHOBHﬁ, KOHTPOJIMPOBATh U OLICHUBATH IIPOLUECC U PEIYIIbTATHI ACATCIbHOCTU
JIUYHOCMHBIE. OCO3HAHME ICHHOCTH HAYYHBIX 3HAHUM JJIs 00BsCHCHUS SIBJICHUN OKpYyKarouiero Mmupa

npedmemnble: 3HATb YPABHCHUC FapMOHquCKOﬁ 661"}7]_]_[6171 BOJIHBI; HAYUUTHCS IPUMCHATD YPABHCHUC FapMOHquCKOﬁ 66FYH_ICI\/‘I BOJIHBI JJIA
HaxXO0XKXJACHUA BCIIMYNH, XapaKTCPU3YIOINX PACTIPOCTPAHCHNEC MECXaHNYCCKUX BOJIH; 3HATh OTINYHA INIOCKUX U C(I)epI/I‘-ICCKI/IX BOJIH, YMCTb
MPUBOJUTL UX MPUMCEPHBI; 3aIIMCBIBATL YCIIOBHUC U PCIICHUC 3a1a4 110 COCTABJIICHHOMY aJITOPUTMY

25/14

3BYKOBBIE BOJIHBI 1 Bo30yxeHne 3ByKOBBIX BOJIH. AKYCTHYECKHE KoJieOaHus. 3ByKOBBIE BOJIHBI B
pa3nuyHBIX cpenax. ' poMkocTh 3ByKa, BeicoTa ToHa. Lllym. CxopocTh 3BYyKa.
Pemenue 3amau
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MemanpeomemHuple. OPraHU30BbIBATh YUeOHOE COTPYIHUYECTBO C YJALIUMUCS U YIUTENIEM, HaXOJUTh 00Iee PELICHUE U pa3pelaTh
KOH(QJIMKTBI HA OCHOBE COTJIACOBAHUS MO3UIUIA U OTCTaWBAaHUS HHTEPECOB, OTPENENATh CIOCOOBI ACHCTBHUI B paMKax MPeII0KEeHHBIX
yCJIOBHI M TpeOOBaHMI; TUIAHMPOBATH U IPOTHO3UPOBATH PE3YIBTAT CBOCH YUEOHOH AEATEIILHOCTH; peIIaTh YUeOHbIE 3a/1a41 PA3HBIMH
cnioco0amu, BEIOUpaTh Hanbosee 3PPEKTUBHBIE METOIbI, IPUMEHSATH TOTy4YCHHBIC 3HAHHS

JuyHocmHble. POPMUPOBAHUE YMEHUS BECTH JAUAIOT C YIUTEIEM U OJHOKIACCHUKaMU Ha OCHOBE PAaBHOINPABHBIX OTHOIICHUH M B3aMMHOTO
YBaKEHHI; OCO3HAHUE [IEHHOCTH HAyYHBIX 3HAHUH [T 0OBSICHEHUS SBICHUH OKPY)KAIOLIETO MUPa

npeomemHble. HAYIUTHCS OOBSICHATH 3HAUCHHE MTOHATHUS "3BYKOBas BOJIHA'"; OIIMCHIBATh PACIIPOCTPAHEHUE 3ByKa B Pa3IMYHBIX CpeIax;
MIPUBOANTH PUMEPHI 3HAYCHHUS U IPIMEHEHHSI 3BYKOBBIX BOJIH B )KM3HH YEJIOBEKA

26/15

HNurepdepentius, nudpakius u Cnoxenue BosiH. UaTepdepenmus. Ycnoue makcuMymoB. aTepdepeHimonHas
MOJISIPU3AIUS MEXaHUYECKUX BOJIH kaptuHa. KorepenTtasie BoHb. CTosiuas BoiaHa. CoOCTBEHHBIE (PE30HAHCHBIE)
YaCTOTHI, aKyCTHUeCKui pe3oHanc. udpaxuus BoiaH. [lonspuzainms BoJH, Tuioc-
KOTIOJISIPH30BaHHAsl BOJTHA

MemanpeomemHble. BHISBIATH TPOOJIEMY, HHUIIMATHBHO COTPYIHUYATH B MIOMCKE U cOOpe HH(GOpMAIUH IS €€ pa3pelIeHus; BRIACIATh U
OCO3HABAaTh TO, YTO YK€ YCBOCHO B Kypce (DM3UKHU U UTO €€ TOJUICIKUT YCBOCHHIO, OIICHUBATH KAYeCTBO M YPOBEHb YCBOCHUS MaTepHala;
AHAJIIM3UPOBATE U CHHTC3UPOBATE 3HAHUS, BBIBOAUTE CIICACTBUSA, YCTaAHABJIMBATD IPUYWHHO-CJICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKYIO
(003 paCCY)KﬂeHHﬁ, BbBIABUI'aTh U 000CHOBBIBATH THIIOTE3EI

JUYHOCmHble. POPMUPOBAHUE [IEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKHU H
00111eCTBEHHON MTPAKTUKHU

npeoMemHble. HAYIUTHCS OOBSCHATH SBJICHUS HHTEP(EPEHIINH, TUPPAKIIUN U TOJISPU3AIUN MEXaHUIECKAX BOJIH; HAXOIUTh TPHMEPHI
ATHX SIBIICHUI B OKPY)KAIOIIEM MUPE

27/16

BHCKTpOMaFHI/ITHHe BOJIHBI 1 BpreBoe OJICKTPHUYECCKOC II0JIC. Bo3unkHOBEHHE MAarHUTHOTO TIOJIS IIpU UBMCHE-
HHUHU SJICKTPUUCCKOI'O II0JIA. BHCKTpOMaFHI/ITHOC oJjie Kak ocooas (bopMa Mmare-
puu. :‘)HeKTpOMaFHI/ITHaﬂ BOJIHA. I/ISHy‘{eHI/Ie SJICKTPOMAariuTHBIX BOJIH. CsoiicTBa
OJICKTPOMAarHuTHBIX BOJIH

MemanpeomemHuwie. C J0CTaATOYHOH MOJIHOTOM U TOYHOCTBIO BBIP@KATh CBOU MBICJIM B COOTBETCTBHH C 3a/la4aMU M YCIOBUAMU KOMMYHH -
Kalluy, CIyIlaTh U BCTYNAaTh B IMAJIOT, yYaCTBOBAThH B KOJUIEKTUBHOM OOCYX/IeHHH Ipo0ieM; (opMUpOBaTh Lieeroaraniue Kak
[IOCTAHOBKY y4eOHOM 3aJJauil Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO M YCBOEHO YYalIUMCS, U TOTO, YTO €€ HEU3BECTHO;
CaMOCTOSTEJIBHO BBIJICNATH IO3HABATENIBHYIO 11€J1b, YCTAHABIMBATH IPUYMHHO-CJICICTBEHHbBIE CBSI3H, JIeJIaTh BHIBOIbI U 0000IIEHUS
AuyHocmHuwle. POPMUPOBAHUE YCTOMYMBOTO HHTEpPECA K U3YUCHHUIO HOBOTO, YOXKIEHHOCTU B 3HAUMMOCTH JIOCTH)KEHUI €CTECTBEHHBIX
HayK Il yJIOBJIETBOPEHUS 3alIPOCOB COBPEMEHHOTO 00I11eCTBa

npeomemnble. HAyYUThCS OOBICHATH 3HAUEHHE MOHATHUS "3JIEKTPOMArHuTHAsl BOJIHA"; 3HATh YCIOBUS BOSHUKHOBEHHSI U PaCIPOCTPAHEHUS
3JIEKTPOMArHUTHBIX BOJIH, OCHOBHBIE TIOJIOKEHUS TEOpUH MaKcBesia, CBOMCTBA JIEKTPOMArHUTHBIX BOJIH; HAYYUThCS CPABHUBAThH
CBOMCTBA 3JIEKTPOMArHUTHBIX M MEXaHUUECKUX BOJIH

28/17

Nzo6perenne paguo A.C. Ilonossim. [Ipun- 1 OmnsiTel I'epua. Korepep. M3o0perenue paguo A.C. ITonosbim. [Tpuniumnst
LIUIIbI PaIUOCBS3H paanocBsA3u. AMIUIMTY/AHAs MOAyisiuysl. [leTekTupoBanue

MemanpeOMemele: C JOCTaTOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKATHh CBOU MBICJIM B COOTBCTCTBUU C 3a/la4aMU U YCIIOBUSIMU KOMMYHHU -
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Kallu¥; IJIAHUPOBATH M TPOTHO3UPOBATH PE3YNIbTAT CBOCH YUeOHOH AEATEIIbHOCTH; aHATU3UPOBATh U CHHTE3UPOBATh 3HAHUS,
yCTaHABIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKYIO LIETIb PACCYXKACHUN, CTPYKTYpHUPOBATh 3HAHUS
JAuyHocmHble. POPMUPOBAHUE YCTOMYMBOW MOTHUBAIIMH K OOYYSHHIO; BOCITUTAHNE YyBCTBA MATPHOTH3MA U TOPJIOCTH 32
COOTEYECTBEHHUKOB — TBOPLIOB HAYKH

npeomemHble. HAYIUTHCS OOBACHATH 3HAUCHHE MOHATHH "Moaymsanus”, "' eTeKTupoBanue"; 3HaTh CyTh OTBITOB I epia, ycTpoiicTBO
paauonpuémuuka [lonoBa, OCHOBHbIE IPUHIUIIBI PAIMOCBS3H; HAYYUTHCS IPUBOJUTH IPUMEPHI IPUMEHEHUS PaJOBOJIH

29/18

Pannonoxanus, TeneBuaeHne, COTOBas CBSA3b 1 Pacnipoctpanenue pannoBosiH. Pagnonokanus. Pagnoreneckor,
pammountepdpepomerp. TeneBunenue. Mkonockor, kuaeckon. O6pa3oBaHue
I[BETHOT0 M300pakeHus. JKUIKOKpUCTAIIINYECKHUE U TUIa3MEHHbIE TUCIUIEH.
Tenedonnas csazb. CotoBas cBs3b. IHTEpHET

MemanpeomemHple. C TOCTATOTHOHN TIOTHOTOW U TOYHOCTHIO BEIPAXKATh CBOM MBICITH B COOTBETCTBHH C 33J]a9aMU U YCIOBHSIMH KOMMYHH -
KaIlWH, CITYIIATh U BCTYIATh B JUAJIOT, Y9aCTBOBATh B KOJUICKTUBHOM OOCYXKJICHUH MPOOJIEM; 0CO3HABATh CaMOT0 ce0s KaK JBUKYIITYIO
CHITY CBOETO Hay4eHUsI, CBOIO CIIOCOOHOCTD K MPEOIOJICHUIO IPEISATCTBUN U CAMOKOPPEKIINY; aHAIM3UPOBATh U CHHTE3UPOBATh 3HAHWS,
BBIBOJIMTH CJICJICTBUS, YCTAHABIINBATH MPUYHHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTHIECKYIO IIEIb PACCYK/ICHUH, BBIIBUTATh U
000CHOBBIBATH THIIOTE3BI

Juunocmuwle. GOPMUPOBAHNE YMEHUS BECTH JIUAJIOT C YUUTEIEM U OJTHOKJIACCHUKAaMH Ha OCHOBE PaBHOIIPABHBIX OTHOIICHUH M B3aHMHOTO
YBa)KEHHUS; 0CO3HAHHNE LIEHHOCTHU HAyYHBIX 3HAHUH JUIsl OOBSICHEHUS SBJICHUIN OKPY)KAIOIIEr0 MUPa U UX 3HAUUMOCTH ISl TEXHUYECKOTO
nporpecca o0IecTBa

npeomemnmuole’ 3HaTh chepbl MPUMEHEHUS IEKTPOMArHUTHBIX BOJIH, IPUHIUIIBI OCYILIECTBICHUS TeleOHHOMN, TeIeBUBMOHHON NIepeIauu,
COTOBOM U CITyTHUKOBOM CBSI3U

30/19

Pemrenue 3agau | 1 | Pemenue 3amau o reme "Boaubl". [ToAroToBKa K KOHTPOJIBHOM padoTe

MemanpeOMemnble: OPraHMu30BbIBATH yqe6Hoe COTPYAHUUYCCTBO C YHAIIMMHUCA U YUUTCIIEM, OIIPEACTIATH CII0COOBI ﬂCﬁCTBHﬁ B paMKax
IPECAT0XKCHHBIX YCJIOBPII;'I u Tpe60BaHI/II71; CTaBUTb yqe6Hy10 3aaa4y, COCTaBJIATH IIaH U IOCJICA0BATCIbHOCTD ﬂeﬁCTBHﬁ, OCYIICCTBIIATDH
KOHTPOJIb B (bopMe CpaBHCHHA crocoba I[CﬁCTBHH 1 €T0 pe3yiibTaTa C 3aJaHHBIM 3TaJIOHOM C LIEJIBIO 06Hapy>l(eHI/I${ OTKJIOHECHHMH W OTINYHMI
OT 3TaJIOHA, BI)I6I/IpaTI> Hauboee 3(1)(1)6KTI/IBHBIG MCETOJBI pEHICHUA 3a1a4 B 3aBUCUMOCTU OT KOHKPETHBIX YCHOBHfI, KOHTPOJHUPOBATh U
OLCHUBATH ITPOLECC U PE3YIIbTAThI ACATCIBHOCTU

JIUYHOCMHbIE. (I)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IJ.[€HI/II/I " COTPYAHUYICCTBC CO CBEPCTHUKAMU U YUUTCIISIMU,
OBJIAICHUC HAYYHBIM ITOAXO0J0M K PCHICHUIO PA3JIMYHBIX 3a1a4

npedmemubte: HAYIUTBCS IIPUMCHSATH UMCIOIIHUECA 3HAHUS K PCHICHUIO KOHKPETHBIX 3a4a4; 'PaMOTHO O(I)OpMJ'IHTB pEeUICHUC 3a/1a4 B
TCTpaau; UCIIOJIb30BATh MaTeMaTUYEeCKUH arrapar B peICHUH 3a/1a4 Ha YPOKax (1)I/I3I/II(I/I; OBJIAICBATh HAYYHBIM IMOAXO0JO0OM K PCIICHUIO
PAa3JIMIHBIX 3a/1a4 110 TECMC

31/20

KonTposnpHast padota Ne3 "Bosnb" | 1 |

MemanpeOMemnble: C IOCTaTOYHOM MOJHOTOM X TOYHOCTHIO BbIPAXKATh MMCbMCHHO CBOHW MBICJIN; INIAHUPOBATH U ITPOTHO3UPOBATH
pE3yibTaT; pelIaTh 3aJa4u pa3HbIMU CHOCO6aMI/I, BLI6I/IpaTL HanOoJee B(b(beKTI/IBHBIe MCTOAbI pCHICHUS, IPUMCHATDH MMOJIYUYCHHBIC 3HAHUA
JIUYHOCMHblE. (I)OpMI/IpOBaHI/IC HEJIOCTHOIO MUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPCMECHHOMY YPOBHIO Pa3BUTHA HAYKHU U
O6H.[CCTBCHHOI>1 IMPAKTHUKH, HABBIKOB CaMOaHaJIn3a 1 CAMOKOHTPOJIA
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Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

npeomemHble. 3HaTh U IOHUMATh (DU3UYECKHUN CMBICI U3YYCHHBIX TIOHATHUI, 3aKOHOB, SIBJICHUI; HAYYUTHCS CHCTEMAaTU3UPOBATh U
BOCITPOM3BOJIUTH 3HAHMSI U HABBIKH, IOJIY4YE€HHBIE NIPU U3y4yeHUH TeMbl "Bosnb!"

OnTuka (15 gacos)

32/1

Ckopocrts cBeta. [Ipunnun I'tolireHca. 3akoH 1 KopnyckynsipHast u BOJIHOBasi TEOPUM CBETA. DJIEKTPOMAarHUTHas TEOPUsI CBETA.
OTPaXKEHUA CBETA KBanToBbie cBoiicTBa cBeTa. ['eomerpuueckas ontuka. CBeToBo Jiyd. CKOPOCTh
cBera, MeTobl €€ n3mepenus. [Ipunnun [toiirenca. [lnockas Bonna. 3akoH
OTpaKEeHHUs cBeTa. Pemenne 3axau

MemanpeomemHple’ TUIAHUPOBATH yUeOHOE COTPYTHUYECTBO C YUUTEJIEM M CBEPCTHUKAMU; (POPMUPOBATH IIEJICTIOIaraHue Kak MOCTAaHOBKY
y4eOHOM 3a71aui Ha OCHOBE COOTHECEHUS TOTO, UTO YK€ U3BECTHO U YCBOEHO YYAIIUMCSI, ¥ TOTO, YTO €II€ HEU3BECTHO; BBIJCISTH U
(hopmyIupOBaTh MO3HABATEIBHYIO 11€]1h, UICKATh U BBIJCIATH HEOOXOIMMYIO HH(DOPMAIINIO, CIIEIOBATh AITOPUTMY IEIATEIILHOCTU
auunocmuule. GOPMUPOBAHNE YCTOMUNBOM MOTHUBALIMK K OOYUE€HUIO HA OCHOBE COCTABIICHHUS allTOPUTMAa PEIICHUs 3a7a4; TPUMEHEHUE
TEOPETHUYECKUX 3HAHUH I OOBSICHEHUS SBJICHUM OKPYXKAIOIIET0 MUPa

npeomemHuble. HAYIUTHCS OOBSICHATH 3HaUEHUE MTOHATHH "cBeT", ""cBeTOBas BOHA", "CKOPOCTh CBETA"; OOBSICHATH SBJICHHUE
pacmpoCcTpaHeHHE U OTPAKEHUSI CBETA; 3HATh (POPMYTUPOBKY MpUHIHMA [ FoMreHca u 3aKkoHa OTPaKEHUs CBETA; HAYIUTHCS PEIIaTh 3a1aun
10 TEME; 3aMUCHIBATh YCIOBUE M PEIICHHUE 3a]1a4 10 COCTABICHHOMY aJTrOPUTMY

33/2

3akoH npenomieHus ceera. [lomHoe BHYT- 1 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS cBeTa. AOCOIOTHBIN MTOKa3aTelb
pEHHEE OTPAKEHUE MPEIOMIIEHHUS Cpelibl. X0/ JIydeil B TpeyroyibHOU npu3me. [losiHoe BHYyTpeHHEe
oTpaxenue. [IpenenbHblid yroJ MOJHOTO BHYTPEHHETO OTpaKeHus. BomokoHHast
OIITHKA. Penrenue 3amgau

MemanpeomemHple. TUIAHUPOBATh y4eOHOE COTPYJHUYECTBO C YUUTENIEM U CBEPCTHUKAMHU, ONIPEIENIATh CIIOCOObI ACHCTBHI B paMKax
MIPeII0KEHHBIX YCIOBUM U TpeOOBaHMIA; CTaBUTh YUeOHYIO 3ajauy, COCTaBJIATh IJIaH U MOCIEA0BAaTEIbHOCTh JEHCTBHIA, OCYILIECTBISATh
KOHTPOJIb B JOpME CpaBHEHUS crioco0a JeMCTBUS U €ro pe3yibTara ¢ 3aJJaHHBIM STAIOHOM C IIeJIbI0 0OHAPYKEHUS OTKIIOHEHUIA U OTIUYUN
OT 3TAJIOHA; BBIJENIATH U (POPMYIUPOBATH [MO3HABATENIbHYIO 11€J1b, UCKATh U BBIICIATH HEOOX0IUMYI0 HH(POPMALIHIO, CIIEI0BATh AIITOPUTMY
JeSITeNIbHOCTH

JuyHocmuwle. GOPMUPOBAHNE CAMOCTOSITENILHOCTU B TPUOOPETEHUN HOBBIX 3HAHUMN

npeomemmuble. HAYIUTHCS OOBSICHATH 3HAUCHUE MOHATHS "TIOKa3aTelb MpeoMiieHus"; 3HaTh (POPMYIHPOBKY 3aKOHA MPETOMIICHHS CBETA;
OOBSCHSATH SIBJICHHE MTPEIOMIICHHUS CBETA U MTOJIHOTO BHYTPEHHETO OTPAXKEHUS; 3allMChIBATh YCIOBUE U PEIlIeHUe 3aay Ha sIBJICHUE
MIPEIOMIICHHUS CBETA M0 COCTABICHHOMY aJTOPUTMY

34/3

Jlaboparopnas pabota Ne4 "M3mepenue mo- 1 Jlaboparopnas padota "M3MepeHue nokazaress NpeaoMieHus cTekna'
Ka3aTens IpesioMJIeHus cTeka" WHCTpyKTaX MO0 TEXHUKE OE30MaCHOCTH

MemanpeOMemele: CTPOUTH IMPOAYKTUBHOC B3aHMOJICHCTBHE CO CBCPCTHUKAMU, KOHTPOJIUPOBAThL, KOPPECKTHUPOBATH U OLICHUBATH
JIeNCTBUSA napTHépa, C IOCTaTOYHOM MOJHOTOM U TOYHOCTBIO BbIpa’XXaTb CBOU MBICJIM B COOTBCTCTBHUHU C 3ala4aMU U YCJIOBUSAMU
KOMMYHHKAIIUW; COCTABJIATH IIJIaH U TOCJICAOBATCIIbHOCTD ﬂeﬁCTBHﬁ, CpaBHHUBATL pPE3YJIbTAT U CIIoco0 JIEVCTBUS C 3TAJIOHOM C IEJIBIO
O6H21py>KCHI/I$I OTKJIOHCHHM U OTHI/I‘lPlﬁ; KOHTPOJIMPOBATH U OLICHUBATH IIPOUCCC U PE3YJIbTAThI ACATCIBHOCTH

JIUYHOCMHDblE. (I)OpMI/IpOBaHI/IC MPaAKTUYCCKUX yMCHHﬁ, Y6C)KILéHHOCTI/I B IPUMCHUMOCTH 3aKOHOB (I)I/ISI/IKI/I K Ha6J'IIO,Z[aeMLIM B
OKpYKaromeM MHUPCE SABJICHUAM, BOCIIMTAHUC aKKYPATHOCTHU B O6paH_IeHI/II/I C J'I3.60paT0pHBIM 060py2lOBaHI/IeM
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npet)memnble: HAaY4YUTHCA SKCIICPUMCHTAJILHO OMPCACIIATh 3HAUYCHUC MMOKA3aTCIIA IMPCIIOMIICHUA CTEKJITHHOU IMPpU3MbI OTHOCUTCJIIBHO
BO3/yXa; YYUTHIBATh MOTPEITHOCTH U3MEPEHHI; IPUMEHSTH U BhIpaOaThIBAaTh MPAKTHUECKHE HABBIKK PabOThI ¢ mpubopamu; 3hhekTuBHO
paboTtarth B mape
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JIunza. [loctpoeHune u300pakeHus B JIMH3E 1 JIun3a. Beimykible 1 BOTHYThIE JUH3bL. ToHKas auH3a. ONTHYECKUI LIEHTD,
rJIaBHAs ¥ MOOOYHBIE ONTHYECKUE OCH TOHKOH MH3BI. DoKyc IMH3EI, (PoKycHOE
paccrosiHue, pokagbHas IIOCKOCTh. OnTudeckas cuia TuH3bL. [locTpoenue
n300pakeHuil B uH3e. Perenne 3aqau

MemanpeomemHbpie. C TOCTATOYHON NOJHOTOW ¥ TOYHOCTBIO BBIPAXKaTh CBOM MBICIIM B COOTBETCTBUU C 33/1a4aMU U YCIOBUAMH KOMMYHH-
Kaluy, 100bIBaTh HEJOCTAIOILYIO HH(OPMAIUIO C IOMOIIBIO BOIIPOCOB; OCO3HABATH CAMOI0 ce0sl KaK JIBUXKYILYIO CUIy CBOETO Hay4eHHUs,
CBOIO CLIOCOOHOCTH K MPEO0JI0JIEHUIO MPENATCTBUIM U CAMOKOPPEKIMH, COCTABIIATH IUIaH PELIEHUs 3a7a4, CAMOCTOSITEIbHO UCTIPABIIATh
OLLIMOKY; CO3/1aBaTh, IPUMEHATH U PE0OPa30BbIBATh 3HAKU M CUMBOJIbI, MOJIEJIA U CXEMBI JUIsl pELIeHHs YU€OHBIX U IT03HABATEIbHBIX
3aj]1a4, BBIJEATH U KIacCU(PUIIMPOBATh CYyLIECTBEHHbIE XapaKTEPUCTUKHU 00bEKTa

AuyHocmHuwle. POPMUPOBAHUE LIEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEH-
HOM MPaKTUKH; UCII0JIb30BAHNE IPUOOPETEHHBIX 3HAHUM JUIsl 0ObSICHEHUS SIBJICHUM, HaOMI0JaeMbIX B TIOBCETHEBHOM KU3HU
npeomemmuole. HAyIUTHCS OOBSICHATH 3HAUCHHE MOHATHH "TOHKast MuH3a", "QoKycHoe paccTosHue", "onTHYecKas Cuiia JUH3bI"; OTINYaTh
coOMparoIIe U pacCEeNBAIOUINE JMH3bI; CTPOUTh U300pakKeHNUsI B COOMPAOIIEH U paccerBarolel JIMH3E U XapaKTepH30BaTh U3

36/5

dopmysia TOHKOHN JTUH3bL. Y BEJIMYCHUE 1 ®opmysia TOHKOM JuH3BL. JInHelHOe yBennueHue. Pemenne 3anay
JIUH3bI

MemanpeomemHple. TUIAHUPOBATh y4eOHOE COTPYTHUYECTBO C YUUTEIEM, COTPYIHUYECTBO CO CBEPCTHUKAMU B IIOMCKE U cOOpe
nH(pOpMaLIUY; ¢ JOCTATOYHON TOJTHOTOM M TOUHOCTBHIO BBIPa)KaTh CBOM MBICIIN; OCO3HABATh CAMOT0 ce0sl KaK JIBHXKYIIYIO CHIIY CBOETO
Hay4eHUs], CBOIO CIIOCOOHOCTD K MPEOJI0JIEHUIO MPEMATCTBUN U CAMOKOPPEKIINU; CO3aBaTh, IPUMEHATh U IPE0Opa30BhIBATh 3HAKU U
CUMBOJIBI, MOJIETTH M CXEMBbI JJIs1 pellleHusl yueOHbIX U MO3HaBaTeNbHBIX 3a7a4

Juynocmuwle. GOPMUPOBAHUE IIEJIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOLIECTBEH-
HOM MPaKTUKH; UCII0JIb30BAHNE TPUOOPETEHHBIX 3HAHUM JIsl 0ObSCHEHUS SIBIICHUM, HAOII0JaeMbIX B TIOBCETHEBHOM KU3HU
npeomemmuble’. HAyIUTHCS OOBSCHATH 3HAYCHUE MOHITHS "yBeJTMUEHUE JTUH3BI"; 3HATh (JOPMYITy TOHKOHM JIMH3bI; HAYYUThCS IPUMEHSTh
(dhopMyny TOHKOH JIMH3BI U1 pelleHus 3a7a4; TPaMOTHO OOPMIIATH pellieHue 3a7a4 B TeTpaau

37/6

Jlaboparopnas padota Ne5 "Onpenenenue 1 Jlaboparopnas pabota "OnpeneneHre ONTHYECKOM CUiIbl U (POKYCHOTO
ONTUYECKOH CHITBI M (DOKYCHOT'O PACCTOSIHUS paccTosiHUS COOMPAOIICH JINH3bI"
coOuparorien JTuH3b1" WHCTpYKTaX 10 TEXHUKE O€30MACHOCTH

MemanpeOMemele: CTPOUTH IMPOAYKTUBHOC B3aHMOJICHCTBHE CO CBCPCTHUKAMU, KOHTPOJIUPOBAThL, KOPPECKTHUPOBATH U OLICHUBATH
JIeNCTBUSA napTHépa, C IOCTATOYHOM MOJHOTOM U TOYHOCTBIO BbIPpA’XXaTb CBOU MBICJIM B COOTBCTCTBHUU C 3a/la4aMU U YCIIOBHUAMU
KOMMYHUKAIIUW; COCTABJIATH IIJIaH W MOCJICA0BATCIILHOCTD ﬂeﬁCTBHﬁ, CpaBHHUBATL pPEC3YJIbTAT U CIoco0 JIEVCTBUS C 3TAJIOHOM C IEJIBI0
O6H21py>KCHI/I$I OTKJIOHCHHM U OTJ'II/I‘H/II\/'I; KOHTPOJIMPOBATH U OLICHUBATH IIPOUCCC U PE3YIbTAThI ACATCIBHOCTH

JIUYHOCMHblE. (I)OpMI/IpOBaHI/IC MPAKTUYCCKUX YMCHHﬁ, Y66)K,Z[éHHOCTI/I B IPUMCHUMOCTH 3aKOHOB (I)I/BI/IKI/I K Ha6JHOI[aeMBIM B
OKpYyKaromeM MHUPE SABJICHUAM, BOCIIMTAHUC aKKYPATHOCTHU B O6paH_IeHI/II/I C J'I3.60paT0pHBIM 060py2lOBaHI/IeM

npedmemnble: HAaYYUTLHCA SKCIICPUMCHTAJILHO ONPCACIIATH 3HAUCHUC ONTUYECKOMN CHIIBI U (I)OKyCHOI‘ 0 paCCTOSTHUA CO6Hp8.IOH.[CI>i JIMH3BI,
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YUYUTBIBATh MOTPEITHOCTH U3MEPEHUI; IPUMEHSTH U BHIPA0AThIBATh MPAKTUYECKHE HABBIKH PabOTHI ¢ mpubopamu; 3pdekTuBHO paboTath B
nape
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Hucnepcus ceera. UHTEpdepeHius cera 1 Hucnepcus ceera. Criektp. OnbiTel FOHra. UnTepdepennus cera. YciaoBue
KOT€PEHTHOCTH CBETOBBIX BOJIH. MIHTepdepenius B TOHKUX TuiéHKax. Kobia
HerotoHa. /lnnHa cBeToBoi BoJHbI. [IpuMenenne nuureppepesuuu

MemanpeomentHble. BBISIBISTH IPOOJIEMY, HHULIMATUBHO COTPYJHUYATH B MOKMCKE U cOope nHopMamu 1is € pa3pelieHus; BBIICIATh U
0CO3HaBaTh TO, YTO YXKE YCBOCHO B Kypce (PM3UKH M YTO eIIE IMOJISKUT YCBOSHUIO, OIICHUBATH KAUeCTBO U YPOBEHb YCBOSHHS MaTepUaa;
AHAJIIM3UPOBATE U CUHTC3UPOBATH 3HAHUS, BBIBOAUTE CIICACTBUSA, YCTAHABJINBATD NIPUIWMHHO-CJICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKYIO

I CIIb paCCY)K)IeHHi/JI, BbIABUI'ATh U 000CHOBEIBATh THITOTE3EI

AuyHocmuple. GopMUPOBAHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHOM MPAKTUKU

npeomemmuole. HAYIUTHCS OOBSCHATH SBJICHUS TUCIIEPCUN U UHTEp(EPEHIIMH CBETA; HAXOAUTh MPUMEPHI 3TUX SBJICHUN B OKPYKAIOIIEM
MUpE; IPUBOANTH IPUMEPHI UCII0JIb30BAHNS HHTEpHEPEHIINH CBETa

39/8

Hudpakuus csera. udpakironHas pemer- 1 Hudpaxuus csera. [Ipunuun [toitirenca-®Openens. udpakiiioHHble KApTUHBI OT
Ka Pa3IUYHBIX MPENSITCTBUNA. [ paHUIBI IPUMEHUMOCTH T€OMETPHUUECKON ONTUKH.
Pazpemraromnas cnoco6HOCTH onTrueckux npubdbopoB. Judpakmuonnas pemeérka.
[Tepuona pemérku. YcinoBrue MaKCUMyMOB JUTsl TU(PPAKIIMOHHON PEIIETKH.
Hudpakunonnsiii criektp. Permenue 3ama4q

MemanpeomemHple. BLISIBIATH TPOOJIeMy, HHUIIMATUBHO COTPYIHUYATH B TIOUCKE U cOope nHpopManuu 1iis e€ pa3pelieHns; BbIICIATh U
OCO3HABAaTh TO, YTO Y€ YCBOEHO B Kypce (PM3HKHU U UTO enl€ MOJUIeKUT YCBOCHUIO, OLIEHUBATh KAUe€CTBO M YPOBEHb YCBOEHUS MaTepuaa;
aHAJIM3UPOBATh U CHHTE3UPOBATH 3HAHUS, BBIBOJIUTH CIICACTBHS, YCTAHABINBATH IPUYMHHO-CIICACTBEHHbBIE CBSA3U, CTPOUTH JIOTHYECKYIO
LeMNb PACCYKJIEHU, BBIIBUTATh U 0OOCHOBBIBATH TUIIOTE3bI

JuyHocmuule. GOPMUPOBAHUE 1IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0OLIECTBEHHOMN MPAKTUKH

npeomemmuble. HAYIUTHCS OOBSICHATH SIBJICHHE TUPPAKIMK CBETA; HAXOJUTh IPUMEPHI 3TOTO SIBJICHHS B OKPYXAIOIIEeM MHUPE; 3HATh
Ha3HAYeHHUE W MPUHIIMI JeHCTBUS AU(PPaAKIIMOHHON PeETKN

40/9

Jlaboparopnas padota Ne6 "Omnpenenenue 1 Jlaboparopnas padota "Onpenenenre ATUHBI CBETOBOM BOJIHBI"
JUIMHBI CBETOBOI BOJTHBI" HHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH

Memanpeomenuple. CTPOUTh IPOYKTUBHOE B3aUMOJECHCTBUE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh, KOPPEKTUPOBATh U OLIEHUBATh
JNEUCTBUS MapTHEPA, C TOCTATOYHOM MOJTHOTON U TOYHOCTBIO BBIPAKATh CBOU MBICIIN B COOTBETCTBHUM C 33Ja4aMHU U YCIOBUSAMU
KOMMYHHKAIIMH; COCTABJIATh IUIaH U MOCIIeI0BaTENbHOCTD JEMCTBUI, CPABHUBATh PE3YJbTAT U CIIOCOO NEHCTBHUS C 3TAIOHOM C LEIIBIO
oOHapyXeHHs OTKIOHEHHUH M OTIUYMI; KOHTPOJIMPOBATh U OLIEHUBATh MIPOIIECC U PE3yIbTaThl AEATEIbHOCTH

auynocmuwle. POPMUPOBAHUE TPAKTUYECKUX YMEHHM, YOSKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DM3UKHU K HAOJII0JaeMbIM B
OKpY>KaroIlleM MHUpE SIBJICHUSIM; BOCIUTAHUE aKKYPaTHOCTH B OOpaIlleHUH ¢ J1a00paTopHbIM 000pYyA0BaHUEM

npeomemmuble. HAYIUTHCS IKCIIEPUMEHTAIBHO ONPEAEIATh 3HAUYEHHUE JUIMHBI CBETOBOM BOJIHBI; YUUTHIBATh OTPELIHOCTY U3MEPEHU;
MPUMEHSTH U BEIpabaThIBATh MPAKTUUECKUE HABBIKK paboThl ¢ mpubopaMu; 3pPeKTuBHO paboTaTh B mape




/o

Hara

wiaH | ¢axkT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp
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ITonepeunocts cBeTOBBIX BOJH. Ilosspusa- 1 OnpiThl ¢ TypManuHoOM. IlonepedHocTh CBETOBBIX BOJIH. ECTECTBEHHBIN 1
LISl CBETA NOJISIPU30BaHHbIN cBeT. llossponasl

MemanpeomenHble. NCTIONB30BaTh aJIEKBAaTHBIE SI3BIKOBBIC CPECTBA ISt OTOOpaXeHUsT MHPOPMALMU B OpPME peUEBHIX BHICKa3bIBaHUI C
L€JbI0 TUIAaHUPOBAHHUS, KOHTPOJIL U CAMOOLIEHKH; OCO3HABaTh CaMOro ce0sl KaK JBMXKYIIYIO CHUIIYy CBOETO Hay4y€HHs!, CBOIO CIIOCOOHOCTbH K
MIPEOIOJICHUIO TIPENATCTBUN B CAMOKOPPEKINH; OOBSICHATH (PU3NYECKHE TPOLIECCHI, CBSI3U M OTHOIICHHSI, BBISIBIIIEMBIE B IIPOLIECCE
WU3YyYECHUS JAHHOW TEMBbI

Juynocmuwle. GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00LIECTBEHHON PAKTUKHU

npeomemmuole. HAYIUTHCS OOBSICHATH MOMEPEUYHOCTh CBETOBBIX BOJIH C TOUKHU 3PEHUS AJIEKTPOMArHUTHOM TEOpUH CBETA; 3HAThH SIBJIICHUE
MOJISIPU3allMU CBETAa U Ha3HAYeHHE MOJISIPOUJIOB
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[Tpuniun otHocuTenbHOCTH. [locTynaTsl 1 [IpuHIUIT OTHOCUTENBHOCTH B MEXaHUKE U dJeKTpoauHamuke. Teopus adupa.
TEOPUN OTHOCUTEIBHOCTH OnbiT Maiikenbcona-Mopiu. [ToctynaTel TEOpUM OTHOCUTEIBHOCTH.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. OTHOCUTEIILHOCTh PACCTOSIHUM,
PEIATUBUCTCKOE COKpaIeHne JUIMHBI. PensTuBrucTckuii 3 PexT 3amemieHus
BpEMEHHU. PeITUBUCTCKUI 3aKOH CJIOKEHUS] CKOPOCTEH.

Memanpeomemnple. BbISIBIATH IPOOJIEMY, HHULIMATUBHO COTPYIHUYAThH B MOMCKE U cOope nH(popMaluu Ajis €€ pa3pelieHns; BbIACTIATh U
OCO3HABAaTh TO, YTO Y€ YCBOEHO B Kypce (DM3HKHU U UTO eul€ MOJUIeKUT YCBOCHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHMSI MaTepHaia;
aHAJIM3UPOBATh U CHHTE3UPOBATH 3HAHUS, BHIBOJIUTH CIIEACTBHS, YCTAHABIMBATH NPUUMHHO-CIIEACTBEHHBIE CBSA3U, CTPOUTDH JIOTHYECKYIO
LeNb PacCyKIEHUH, BBIABUTATh U 0OOCHOBBIBATH TUIIOTE3bI

Juynocmuple. GOPMUPOBAHUE IIEJIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIECTBEHHOM MPAKTUKH

npeomemmuole’ 3HATH MOCTYIATHl TEOPUU OTHOCUTENLHOCTU U (POPMYIUPOBKY MPUHIIUIIA OTHOCUTEIBHOCTH, OCHOBHBIE CIIEACTBUS U3
MOCTYJIATOB U MPUMEHSATh UX MAaTEMaTHUYECKOE BhIPAXKEHUE IS PEIIeHUs MPOCTEHIINX 3a7a4 10 TeMe; FPaMOTHO 0(OPMIISThH pelIeHHe
3a/1a4 B TeTpaiu
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PensaruBucrckas JUHaMHKa. Pemenne 3aJa4 1 :‘)HepI‘I/IH nmokos. Macca nokos. CBs3b HMITYJIbCAa YaCTUIbI U eé OHCPIuu.
HpI/IHHI/IH COOTBETCTBUS. Penienue 3agau

MemanpeomemHuble. OpraHN30BbIBATh YU€OHOE COTPYJHUUYECTBO C YUAIIUMUCS M YUUTEIEM, ONPEAEsTh CHOCOOb! JecTBUI B paMKax
IIPEUIOKEHHBIX YCIOBHM U TpeOOBaHUN; CTaBUTh YU€OHYIO 3a[auy, COCTaBIIATh IUIAH U OCIEI0BATENbHOCTD JEHCTBUH, OCYILIECTBIISATh
KOHTPOJIb B pOpMe CpaBHEHMs crloco0a ASHCTBUS U €ro pe3yibTaTa ¢ 3aJaHHbIM 3TaJIOHOM C LeJIbI0 OOHAPYKEHUsI OTKIOHEHUH U OTINYUI
OT 3TaJIOHA; BEIOMpaTh Haubosee 3(h(HheKTUBHBIE METOIbI pEIIEHHs 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHM, KOHTPOJIMPOBATH U
OLICHUBATh MTPOLIECC U PE3YJIbTAThl JEATEIBHOCTH

auynocmuwle. POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIICHUN U COTPYAHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMU;
OBJIAJIEHUE HAYYHBIM MOJXOJ0M K PELIECHUIO Pa3INYHbIX 3a/1a4

npeomemnble. HAyYUThCS OOBSICHATH 3HAUCHHUE MOHATUH "Macca mokos", "sHeprus Mokod"; 3HaTh BBIPAKEHUS PEIATUBUCTCKON SHEPTUU U
UMIYNbca, OPMYIUPOBKY MPUHIIUIIA COOTBETCTBHS; HAYUYUTHCS IPUMEHSATh UMEIOIIMECs 3HAaHHS K PELICHUIO KOHKPETHBIX 3a/1a4;
I'paMOTHO OOPMIISTH pellIeHHe 3a]Ja4u B TETPaJii; UCII0JIb30BaTh MaTeMAaTHUECKUH anmapar B pelIeH!H 3a/1a4 Ha ypokax (GU3UKH;




No [ara Koun-Bo

wn | mman | gakr Tema ypoka 4ACOB Conepxanue ypoka
OBJIaJICBATh HAYYHBIM ITOJAXOA0M K PCHICHUIO PA3JIMYHBIX 3a/1a4 110 TCMC
44/13 Buabl uznyuenuii u cnextpos. JJaboparop- 1 TennoBoe u3nydeHue. DNEKTpoJroOMUHECeH M. KaToq0/1roMruHeCIeH IS
Has paboTa Ne7 "HabmrogeHue CrijionrHoro u XemwnromuHecueHnus. Potomomunecenus. Pactipenenenne sHeprum B
JMHENYaTOro CreKTpoB" cnekrpe. CrniekTpanbHble annaparsl. HenpeppiBHbIE, TMHEHYAThIE U NI0JIOCATHIE

CIICKTPBHI. CHGKTpI)I HU3JTYUCHUA U CIICKTPBI NOTJIOIICHM. CH@KTpaJIBHI)If/i aHaJIn3
Jlaboparopnas padota "HabmroaeHne CrionHOTo ¥ JIMHEHYaToro CIIeKTPOB"
WHceTpykTax no TexHuke 6€301acHOCTH

MemanpeomenmHple. CTPOUTDH MTPOTYKTUBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMU, KOHTPOJIMPOBATh, KOPPEKTUPOBAThH M OLIEHUBATh
NeNcTBUS MapTHEPA, C T0OCTATOYHOM MOTHOTOM U TOYHOCTBIO BHIPaXKaTh CBOU MBICIIU B COOTBETCTBHUHM C 33Ja4aMH U YCIOBUSMU
KOMMYHHMKAIIH; COCTABJIATh IJIaH U MOCIIE0BAaTEIbHOCTh JEMCTBHI, CPABHUBATH PE3YJbTAT U CIIOCO0 AEUCTBUS C ATAJIOHOM C LIEJIBIO
00HapyXeHUsI OTKJIIOHEHUH U OTJIMYMI; KOHTPOJIMPOBATh U OLIEHUBAThH IPOLECC U PE3YIbTAThl ACSITEIbHOCTH

auynocmuele. GOPMUPOBAHNE PAKTUYECKUX YMEHUH, yOeXKAEHHOCTH B MPUMEHUMOCTH 3aKOHOB (PM3UKU K HAOJII0/Ia€MbIM B
OKpPY’KaIOIlleM MHUpE SIBJICHUSM; BOCIUTaHUE aKKypaTHOCTU B OOpaIlleHUH C Tab0PaTOPHBIM 000pyI0BaHHEM

npeomemmuole. 3HaTb OCHOBHBIE BUbI U3TY4YEHHUS U TUIIBI CIEKTPOB; HAYYUTHCSA OOBACHATH BOSHUKHOBEHHUE CIIEKTPOB ONPEAEIEHHOIO TUIIA
Y Ha3Ha4YeHHeE almapaTtoB CHEKTPaJIbHOTO aHaIN3a; MIPUMEHSTh U BhIpabaThIBaTh MPAKTUYECKUE HABBIKK pabOThI ¢ IpuOopaMu;
s¢dekTUBHO paboTaTh B Mape

45/14 [Ixaya 37eKTpOMarHUTHBIX BOJIH 1 [Ixama snexTpoMarHuTHBIX BOJIH. MHpakpacHoe, yabpTpaduoaeToBoe,
peHTreHoBckoe n3nydenue. ['amma-nmyun. [ToarotroBka Kk KOHTPOJIBHON padboTe

MemanpeomemHple. C TOCTATOYHOM MOTHOTOM U TOYHOCTHIO BHIPAXKaTh CBOU MBICIIU B COOTBETCTBHUH C 33Jja4aMU U YCIOBUSIMH KOMMYHH -
Kalluu, JO0OBIBaTh HEAOCTAIOUIYIO0 HH(OPMAIINIO C TOMOIIBI0 BOIIPOCOB; 0CO3HABaTh CAMOT0 ce0s KaK JIBMKYIIYIO CHITy CBOETO Hay4YeHHUs,
CBOIO CLIOCOOHOCTH K MPEO/I0JICHUIO MPEMSATCTBUI U CAMOKOPPEKIMH, COCTABIIATH TUIaH PEeLICHUS 3a7a4, CAMOCTOSITENILHO UCIIPABIIATh
OILLIMOKY; CO3/1aBaTh, MIPUMEHSTh U IPE0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIETIH M CXEMBbI JJIsl PEellIeHUs] Y4eOHBIX U MO3HABaTEIbHBIX
3a/1a4, BBIJCIATH U KIacCU(PUIIUPOBATh CYyLIECTBEHHbIE XapaKTEPUCTUKHU 00bEKTa

auynocmuple. GOpMUPOBAHKE MOTHUBALIUY B U3YUYEHUHU HAYK O IPUPO/JIE, YOSKAEHHOCTU B BO3MOKHOCTH MTO3HAHUS MPUPOJIBI U
MIPUMEHUMOCTH U3y4aeMbIX 3aKOHOB K BaXKHEUIITUM 00JIACTSAM JESTeIbHOCTH YeJIOBEYECKOTO 00IIECTBa, SKOJIOTHUE€CKOTO MBILIUICHUS U
YyBCTBA OTBETCTBEHHOCTH 32 COXPAHHOCTb OKPY)KAIOIIEH CpeIbl

npeomemmuble’ 3HATb OCHOBHBIE IMAIa30HbI KAl JIEKTPOMArHUTHBIX BOJIH; HAYYUTHCS OMKUCHIBATh UX CBOWCTBA; IPUBOAUTH IPUMEPHI
WX IPUMEHEHHS B PAa3IMYHBIX c(hepax KU3HEAEATEeIbHOCTH YeJIOBeKa

46/15 Kontponsnas pabora Ne4 "Ontuka" | 1 | KonTponbnas padora no teme "Ontuka"

MemanpeomemHyle. C TOCTATOUHON NOJTHOTOW U TOUHOCTBIO BBIPAXaTh MMCbMEHHO CBOM MBICIH; INIAHUPOBATh U POTHO3UPOBATH
pe3ynbTaT; penarh 3aJa4l pa3HbIMU cIoco0aMu, BRIOUpaTh Haubosee 3hheKkTUBHBIE METOIBI PELICHUS, TPUMEHSTh MOTyYCHHbIE 3HAHUS
Juynocmuule. GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0OIIECTBEHHON MPAKTUKH, HABBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS

npeomemmuble’ 3HATh U IOHUMATh (PU3MUECKUN CMBICT U3yYCHHBIX MMOHSATHH, 3aKOHOB, SBIICHHI; HAYUUTHCS CUCTEMATU3UPOBATh U
BOCIIPOM3BOJINTh 3HAHMSI U HABBIKH, MOJyYEHHBIE IPU U3y4yeHUHU TeMbl "OnTuka"

KBanToBas ¢usuka (16 yacos)
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47/1

CaeroBblie KBaHTBI. POTOADDEKT 1 l'unotesa [1nanka. Keant. [locrostnnas [Inanka. @otospdext. OnbiThl
CroneroBa. 3akoHbl hoTod(hdekra. YpaBaenue DiiHmTeHa 1 GoTodrddekra.
Pabora Bbixozna anexTpoHoB. KpacHas rpanuna gortosddexra. [Ipumenenue
dororddekra. Perienne 3amau

MemanpeomenHple. C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIU B COOTBETCTBHUHM C 33Jja4aMU U YCIOBUSIMU KOMMYHH -
Kallu¥, BBISBIATH IPOTUBOPEUHSI U IPOOIEeMbI; (GOpMUPOBATH LIEJIETOIaraHie KaK MMOCTaHOBKY y4eOHO 3a/1aui Ha OCHOBE COOTHECEHUS
TOT0, YTO YK€ U3BECTHO U YCBOEHO YYalUMCS, U TOTO, UTO €I€ HEU3BECTHO; CAMOCTOSITENIBHO BBIJICNIATH M0O3HABATENbHYIO 11€JIb,
YCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U, OOBSCHSATH Pa3INYHbIE SIBICHUS HA OCHOBE (PU3NYECKON TEOPUU

auynocmuele. GopMUPOBaHNE YOSKIEHHOCTH B IPUMEHUMOCTH HaYUHbIX 3HAHUHU U1 00BSCHEHUS SIBJICHUM OKPYXKAIOIIEro MUpPa;
BOCITUTaHHE YyBCTBA FOPAOCTU M MAaTPHOTU3MA HA OCHOBE PaCCMOTPEHUS BKJIa/la YUYEHBIX-COOTEYECTBEHHUKOB B MUPOBYIO HAyKy
npeomemHuble. HAYIUTHCS OOBSICHATH 3HAUEHUE TTOHATUHN, BETUYHMH U sIBICHUN "KBaHT cBeTa", "mocrosiHHas [Inanka", "gorosddext",
"kpacHas rpanuia goro3ddexra", "padoTa Beixoaa eKTpoHA"; 3HATh GOPMYIUPOBKY 3aKOHOB (hoTOA(d(eKTa u ypaBHEHUS DUHIITEHHA
g potosddexra; HAyIUTHCA MPUBOAUTH TPUMEPHI TprUMeHeHus (oTor(h(dekTa B pa3IMuHbIX TEXHUYECKUX CUCTEMaX; HAyYUThCA pelliaTh
3a/1auM 10 TeMe; rpaMOTHO 0OPMIISITH pElIeHre 3a7a4d B TETPaau

48/2

®oToHkl. ['nnoresa ae bpoins 1 DHeprus u ummyibsc porona. Kopmyckynspro-BoHOBOH ayanu3M. ['unoresa ae
bpoiins. J{nuna Boasl ae bpoitns. [Ipuaiun neonpenenénnoctu I eiizendepra.
JlaBnenue cBera. XUMHYECKOE JIHCTBHE CBETA

MemanpeomenmHple. BBISIBIATH TPOOJIEMy, OCO3HAHHO TUIAHUPOBATH U PETYIUPOBAThH CBOIO JACSITEIBLHOCTD, BIaIeTh YCTHOM U MUChMEHHOU
peublo; BHIMOIHATH JEHCTBUS MO 00pasily, OLIEHUBATh U KOPPEKTUPOBAThH ACUCTBUS; UCKATh HH(OpMAIUIO, (GOPMUPOBATH CMBICIIOBOE
YTeHHE, 3aKPEIUISATh U TPU HEOOXOIMMOCTH KOPPEKTUPOBATH U3YUYEHHBIE CIIOCOObI IEHCTBUH, MOHATHI U alTOPUTMOB

auynocmuwle. GopMuUpoBaHUe YOSKIEHHOCTH B IPUMEHUMOCTH HAYYHBIX 3HAHUHN JJ1s1 OOBSICHEHUS SIBJICHUN OKPYXKAIOILIET0 MUPA;
BOCITUTaHKE YyBCTBA FOPAOCTU U MATPHOTU3MA HA OCHOBE PaCCMOTPEHUS BKJIa/1a YUEHBIX-COOTEYECTBEHHHUKOB B MUPOBYIO HAYKy
npeomemHubvle. HAyIUThCS OOBSICHATH 3HAUCHUE MOHATUH "(HOTOH", "KOPITYCKYJIIpHO-BOJHOBOM ayanu3Mm", "naBiaeHue cera'; 3HaTh
dbopmyny e bpoilnis u npuMeHsTh €€ Il pelieHus 3a/1a4; yMEeTh OObSICHITh CYyTh IPUHIMNA HeonpeaenéHHoctu [ elizenbepra

49/3

Pemtenue 3amay | 1 | Pemenue 3agau mo remam "®dotosrddext”, "doToHbI"

MemanpeOMemete: OPraHu30BbLIBATH y‘Ie6HOC COTPYAHHUUCCTBO C YHAIITUMUCA U YUUTCIIEM, OIIPECACIIATH CII0COOBI ﬂeﬁCTBHﬁ B paMKax
IPCAIIOKCHHBIX YCHOBHﬁ u Tpe60BaHI/II71; CTaBUTb y‘I66HYIO 3aa4y, COCTABJIATH IUIAH U MOCJICA0BATCIIBHOCTD HeﬁCTBHﬁ, OCYHICCTBJIATDH
KOHTPOJIb B (bopMe CpPaBHCHUA crocoba ﬂeﬁCTBHH U Cro pe3yiibTaTa € 3aJaHHBIM 3TAJIOHOM C LICJIBIO 06Hapy>KCHI/I$I OTKJIOHECHHMH M OTINYHHI
OT 3TaJIOHA, BH6I/IpaTB Haunboee 3(1)(1)6KTI/IBHBIe MCTO/bI PCIICHUA 3a/la4 B 3aBUCHUMOCTH OT KOHKPCTHBIX YCHOBHﬁ, KOHTPOJHUPOBAThH U
OLCHUBATH ITPOLECCC U PE3YIIbTAThI ACATCIBHOCTU

JIUYHOCMHblE. (I)OpMI/IpOBaHI/Ie KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IJ.[€HI/II/I " COTPYAHUYICCTBC CO CBEPCTHUKAMU U YUUTCIISIMU,
OBJIAICHUC HAYYHBIM ITOAXO0J0M K PCHICHUIO PA3JIMYHBIX 3a1a4

npet)memuble: HAY4IUTBCS IIPUMCHSATH UMCIOIIHUECA 3HAHUS K PCIICHUTIO KOHKPCTHBIX 3aa4; I'PaMOTHO O(bOpMJ'IHTB pPCUICHUC 3a1a4 B
TCTpaau; UCITOJIb30BATh MaTeMaTUYEeCKUI arrapar B pCIICHUH 3a/1a4 Ha YPOKax (bI/I3I/II(I/I; OBJIAICBATh HAYYHBIM IMOAXO0JOM K PCIICHUIO
PAa3JIMIHBIX 3a/1a4 110 TCMC

50/4

Crpoenune atoma. OnbiTel Pezepdopra ‘ 1 | Atom. Cnextp atoma Bogopoja. Cepun banpmepa, Jlaiimana, [Tamena. Monens
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atoma Tomcona. OmbiTel Pesepdopna. [Tnanerapuas moaens atoma. Pasmepsr
ATOMHOTO siipa

MemanpeomenmHple. C TOCTATOYHOMN MOTHOTOM U TOYHOCTBIO BHIPAXKaTh CBOU MBICIIH, CIIyLIaTh U BCTyNaTh B IUAJOr, y4aCTBOBATh B
KOJUIEKTUBHOM OOCYKJCHHH MTPOOJIeM; BBLICATH U OCO3HABATH TO, UYTO YK€ YCBOCHO B Kypce (PM3HMKH M YTO €IE MOUICKUT YCBOCHHIO,
OIICHUBATh KAYECTBO M YPOBEHb YCBOCHHSI MaTepHualia; NCKaTh HHPOPMALIKIO, JOPMHUPOBATH CMBICIIOBOE YTCHHUE, 3aKPEIUIATh U IIPH
HE00X0AMMOCTH KOPPEKTUPOBATH M3YUYE€HHBIEC CIIOCOOBI ACHCTBHUH, MOHATHI U aJITOPUTMOB

Juynocmuwle. GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OLIECTBEHHOMN MPAKTUKU

npeomemmubole. 3HaTb OCHOBHBIE CYIIIECTBOBABILINE MO/JIEJIM CTPOEHHUSI aTOMOB, CYTh OIBITOB Pe3epdopaa; HayuuTbes 0ObSICHITH IpoOIeMy
COTJIACOBAHUS dTUX MOJIEJICH C 3aKOHAMHU KJIACCUUECKOU (PU3UKHI

51/5

KBanToBsie noctynarsl bopa. Monens aroma 1 [Mocrynatel bopa. Mogens atoma Bogoposa no bopy. DHepreTudeckrue ypoBHH.
Bojiopoaa o bopy OHeprust nonuszauuu. TpynHoctu Teopun bopa. Pemenue 3amau

MemanpeomenHble. C TOCTATOYHOH TTOJIHOTOH W TOYHOCTHIO BBIP)XKaTh CBOW MBICIIH, CIYIIATh M BCTYIIaTh B IMAJIOT, YIaCTBOBAThH B
KOJINIECKTUBHOM O6CY)K)1€HI/II/I HpO6J’I€M; BBIJICIIATH U OCO3HABATD TO, UTO YK€ YCBOCHO B KYpCE (1)I/ISI/IKI/I 1 4TO emé MO MJIC)KUT YCBOCHMUIO,
OLCHUBATh KAYC€CTBO U YPOBCHBb YCBOCHUA MaTCpHralia; aHAJIM3UPOBATbL U CUHTC3UPOBATh 3HAHUS, BBIBOJUTE CIICACTBUSA, YCTAHABJIUMBATH
IPUYNHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTHUYCCKYIO LICIIb paCCYH(HeHHﬁ, BBIIBUT'ATh U 000CHOBBIBATH TUIIOTE3BI

JUuYHOCmHble. POPMUPOBAHUE [IEIIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKHU H
00111eCTBEHHOW MTPAKTUKHU

npeomemHusle. 3HaTh GOPMYITUPOBKY IMOCTYIATOB bopa; HAydnThCs OOBACHATH H3ITyYCHHE U TOTIIONICHNE SHEPTUH AIEKTPOHAMH B aTOME;
OIIHMCBIBATH MOJICITh CTPOCHHSI aTOMAa BOJIOPOJIA; PEIIaTh MPOCTEHINNE 3a/1a9d TI0 TEME

52/6

YCTpoHCTBO U IPUMEHEHHUE J1a3epOB 1 CrioHTaHHOE U HOHU3UPOBAHHOE M3TyueHrne. CBONCTBA JIa3epHOTO U3ITy4EHUSI.
[Tpunuun neictBus 1azepoB. TpEXypoBHEBask CUCTEMAa SHEPIEeTHUECKUX
ypoBHEH. YCcTpoiicTBO pyOuHOBOTO J1a3epa. Jpyrue tumsl ga3zepoB. [IpuMmeneHune
Ja3epoB

MemanpeomemHuoie. IUIAHUPOBATh ydeOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMM, paboTaTh B IpyIIe, KOPPEKTUPOBATh U
OLICHUBATh JEMCTBUS CBEPCTHUKOB; ONIPENENIATh OCIEJ0BATEIHOCTh IPOMEXYTOUHBIX L€l ¢ yd€TOM KOHEUYHOTO pe3ynbTaTa,
COCTaBJISATh IUIAH U ONPENeNIATh NOCIEI0BATENIbHOCTh AEHCTBUI; HCKaTh HH(OpPMAIHIO, (HPOPMUPOBATH CMBICIOBOE YTEHUE, 3aKPEILIATh U
IIPU HEOOXOIMMOCTH KOPPEKTUPOBATh U3yUEHHbIE CIIOCOObI IeHCTBUM, MOHATUH U aJITOPUTMOB

AuyHocmuwle. POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLICHUU U COTPYAHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMU;
OBJIJICHUE HayYHBIM MOJXO/IOM K PELIECHHIO pa3IMYHbIX 33/1a4; (OpPMHUPOBAHUE 1IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHOW MPAaKTUKU

npeomemHble. HAyIUThCsl OOBIACHATH 3HAUCHHE MOHATUH "nazep", "MHAYLIHPOBAHHOE U3TydeHHe'"; paboTaTh C TEKCTOM yueOHMKA U
pa3AaToOuHBIM MaTepHaJIOM; IPUBOIUTh PUMEPHI UCIIOJIb30BaHMsI Jla3epa B pa3IMYHbIX 001aCTAX YeJIOBEUECKON XKU3HEIETEIbHOCTH

53/7

CTpOGHI/Ie ATOMHOT'0 d1pa. HI[CpHBIe CHJIBI U 1 HpOTOHHO-HeﬁTpOHHaH MOZCIIb sA/Jpa aToOMaA. HYKJ'IOHI)I. MaccoBoe u 3apsAd0BOC
OHEPTUA CBA3HU sAapa quciia. HJICPHBIG CHIJIBI, UX 0COOEHHOCTH. ﬂe(l)eKT Macc. 3HCpFI/I$I CBA3U
ATOMHOTO SA4pa. YaenbHas OHCPTIUs CBA3U. Perenue 3aga4
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MemanpeomemHple’ C TOCTATOUHON MOJHOTOM U TOUHOCTBHIO BBIPAXKATh CBOM MBICIIU, CIIYIIATh U BCTYNATh B AUAJIOT, y4aCTBOBAThH B
KOJUIEKTUBHOM OOCYXICHHUH pobieM; GopMUpOBaTh IIeNIeNoJIaraHue KaK MOCTAaHOBKY YUeOHOMW 3a/1aui Ha OCHOBE COOTHECSHHSI TOTO, UTO
y’K€ U3BECTHO U YCBOCHO YUYaIlIUMCSI, U TOTO, YTO €IlI€ HEM3BECTHO; CAMOCTOSTEIILHO BBIACIATH O3HABATEIBHYIO 11€J1b, YCTAHABINBATH
MIPUYUHHO-CIICJCTBCHHBIC CBSI3U, OOBSICHITH PA3IMUHBIC SBJICHUS HA OCHOBE (PM3UYECKOU TCOPUH, CO37aBaTh, IPUMEHITH U
MPeoOpPa30BhIBATH 3HAKH U CUMBOJIBI, MOJICITH M CXEMBI JUTSI PEIICHUS Y4eOHBIX U MO3HABATEIBHBIX 3319

JuyHocmHule. GOPMUPOBAHUE TICIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH H
OOIIECTBEHHO! MPAKTHKH, YOXKJIEHHOCTH B IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB K PEATbHBIM SIBJICHUSM

npeomemHmole. HAYIUTHCS OOBSICHATH 3HaUEHUE MOHATUH "TipoTOoH", "HEeWTpoH", "saepHbie cuibl", "nedekt macc", "sHeprus cBa3u'; 3HATh
CTPOEHHE aTOMHOTO SI/Ipa; HAYYUTHCS PACCUUTHIBATH IE(PEKT MACC U PHEPTHUIO CBSI3H S/Ipa; 3alUCHIBATh YCIIOBHE M PEIICHUE 3a71a4 110
COCTaBJICHHOMY QJITOPUTMY

54/8

OTtkpbITHE paguoakTUBHOCTU. Anb(a-, Oera- 1 OtkpsiTue paguoaktTuBHOCTU. OnbITE Pe3epdopaa no nzyuenuto cocrasa
Y raMMa-u3JIydeHue paAMoOaKTUBHOTO n3nydeHus. Anbga-, 6eta- U ramMmma-Iyqu

MemanpeomemHuble. BHISBISATH TPOOJIEMY, C TOCTATOYHON MOTHOTON M TOUHOCTHIO BBIpaKaTh CBOM MBICIIH; BBIACIATH M OCO3HABATH TO, YTO
YK€ YCBOCHO B Kypce (PM3HKHU U YTO €IIE MOIJICKUT YCBOCHHIO, OIIEHUBATh KAYECTBO M YPOBEHBb YCBOCHUSI MaTepHalia; aHaTU3UPOBATh U
CHUHTE3UPOBATH 3HAHUS, BEIBOJIUTH CIIEJCTBHUSA, YCTAHABINBATH MPUINHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKYIO IIETTb PACCYKICHUH,
BBIJIBUTATh U 000CHOBBIBATH THTIOTE3BI

auyHocmuple. GOPMUPOBAHNE YCTOMYUBOI MOTUBAIIMU K IPUOOPETEHUIO HOBBIX 3HAHUM, IPEJCTABICHUN O BOZMOKHOCTHU MO3HAHUS
OKPYKaIOILIEr0 MUpa MyTEM IMOCTAaHOBKU HaYYHBIX SKCIIEPUMEHTOB

npeomemmuole. HAyIUTHCS OOBSCHATH 3HAUCHHE MOHITHS "PaIMOAKTUBHOCTD'"; paccKa3biBaTh 00 YUEHBIX, UMEIOIIUX OTHOLIEHUE K
OTKPBITHIO M U3YYEHUIO PAAMOAKTUBHOCTH XMMUYECKHX 3JIEMEHTOB; ONKCHIBATh COCTaB M CBOMCTBA alib(a-, OeTa- U TaMMa-u3ITydeHHs

55/9

PaagnoaktuBHBIE NTpeBpallieHus. 3aKOH pa- 1 Anbpa-, 6eta- u ramma-yactuilsl. [To3utpon. HelTpuHO M aHTHHEHTPHUHO.
JTMOAKTUBHOIO pacrmaja [TpaBuiio cmemenus. [lepuon nomypacnana. 3akOH pauOaKTUBHOTO pacraja.
Pentenue 3agau

MemanpeomemHple. C TOCTATOYHOMN MOTHOTOM U TOYHOCTBHIO BHIPAXKaTh CBOU MBICIIH, CIIYILIATh U BCTYNATh B AUAJIOT, y4aCTBOBATh B
KOJUIEKTUBHOM OOCYXIEHHH MPOoOJIeM; BBIIIOIHATH ACUCTBUS 110 00pa3ily, OLIEHUBATh U KOPPEKTUPOBATh AEHCTBUS; CO3aBaTh, IPUMEHSITh
Y IpeoOpazoBbIBaTh 3HAKW U CUMBOJIbI, MOJIEIH U CXEMBI JUIsl pelIeHHs yueOHBIX U MO3HABATEIbHBIX 33124

JuyHocmuple. GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0OLIECTBEHHON MPAKTUKH, YOKAEHHOCTH B MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB K PEANIbHBIM SIBICHUSM

npeomemmuble. HayduTHCS OOBSCHATH 3HAUCHUE MOHATHI "anbda-pacnan”, "d6era-pacnan', "ramma-pacnaz’, "mepuo noimypacnana'; 3HaTh
(bopMyITHUpOBKY MpaBuiIa CMeIeHHs, (GOPMYIHPOBKY 3aKOHA PAAMOAKTUBHOTO paciaja; HayduThCs peliaTh 3aJauu Mo TeMe; TPaMOTHO
0ohOpMIISITH pelIeHue 3a7a4 B TETPaIH

56/10

Metoabl HAONIIOICHNS U PETUCTPALIUM dJIe- 1 [TpuHIun neiictBus NpuOOPOB A pErUCTPALMM HIEMEHTAPHBIX YacTHll. MeTon
MEHTapHBIX YaCTHI] cuuHTIWILIAIMHA. ["azopa3psaausiil cuérurk [elirepa. Kamepa Bunbcona. Tpek
yactuisl. [1y3pippkoBas kamepa. MeTos TOJICTOCIOMHBIX (OTOIMYIbCUI

MemanpeOMemele: C IOCTaTOYHOM IOJIHOTON U TOYHOCTBIO BbIpaXXaTb CBOU MBICJIH, CJIYIIATh U BCTYIIATh B IUAJIOT, YIaCTBOBAThH B
KOJIJICKTUBHOM O6C}’)KI[CHI/II/I Hp06J'ICM; OCO3HAaBaTh CAMOT0 Ce0s Kak ABHIXKYIIYIO CHJTY CBOCTO HAY4YCHHS, CBOIO CIIOCOOHOCTh K




/o

Hara

wiaH | ¢axkT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

IIPEOI0JICHUIO NIPEIIATCTBUM U CAMOKOPPEKLIUY; aHAJTU3UPOBATh U CUHTE3UPOBATh 3HAHHUSI, BBIBOJIUTH CIICJICTBHS, YCTAHABIUBATD
IIPUYHUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKYIO LIENb PACCYKICHUM, BBIABUTATh U 0OOCHOBBIBATH TUIIOTE3bI

AuyHocmuule. HopMUPOBAHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0IIeCTBEHHOH MPaKTHKH

npeomemmuole. 3HaTb OCHOBHbBIE METObl HAOIIOACHUS U PETUCTPALIMY AIEMEHTAPHBIX YaCTHULl, UX IPEUMYIIIECTBA U HEAOCTATKU; HAYUUThCS
0OBSICHATH IPUHIIMI PaOOTHI Ta30pa3psaaHoro cuérunka I eiirepa, kamepsl BuiibcoHa 1 y3bIpbKOBOM KaMepbl

57/11

SnepHble peakuu. DHEPreTUUeCKuil BbIXO/ 1 UckyccTBeHHas paguoakTuBHOCTh. OTKpBITHE HEUTPOHA. SaepHble peakiuu.
SIIEPHOM PEaKLUA DHepreTuyeckuil BbIXO/ SAEPHON peakiuu. JK30- U S3HIAOTEPMUUECKHE PEaKIUU.
Pemenue 3amay

MemanpeomemHbpie. C TOCTATOYHON NOJTHOTOW M TOYHOCTBIO BBIPaXKaTh CBOU MBICIIH, CIIYIIATh U BCTYIIATh B AUAJIOT, y4aCTBOBAaTh B
KOJUIEKTUBHOM OOCYXJAEHHH Mpo0seM; 0OHapyXKuBaTh U GOpMYIHMPOBATh yUEOHYIO TPOOIEMY; aHATM3UPOBATh U CUHTE3UPOBATh 3HAHUA,
BBIBOJIUTH CJIE/ICTBUS, YCTAHABIMBATH IPUUNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKYIO LIETb PACCYKICHHUH, BBIIBUTAaTh U
000CHOBBIBATh THIIOTE3bI

auynocmuwle. GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0OLIECTBEHHON MPAKTUKHI

npeomemmuole. HAyIUTHCS OOBSICHATH 3HAUCHUE MOHITUH "siiepHas peakuus', "SHepreTH4ecKuil BbIX01'"; 3HaTh OCHOBHBIE THUIIBI SIIEPHBIX
peakuuil; Hay4UThCs COCTAaBIISATh YPABHEHHUS AICPHBIX PEAKIUI U PACCUNUTHIBATh X SHEPIeTUYECKHUM BBIXO/; 3aIIUCBHIBATH YCIOBUE U
pELICHHE 3a/1a4 10 COCTaBICHHOMY AJITOPUTMY

58/12

[lenHbie peakuuu. SAnepHbIid peakTop 1 OTtkpseiTHE AeneHus sapa ypana. [lennas sagepnas peakuus. M3otomnsl ypaHa.
Koaddumument pazmMuokeHuss HEHTPOHOB. S IepHBIN peakTop, €ro yCTPOMCTRO.
Kpurtnueckas macca. PeakTopsl Ha OBICTPBIX HEUTPOHAX

MemanpeomenmHple. C TOCTATOYHOMN MOTHOTOM U TOYHOCTBIO BHIPAYKaTh CBOU MBICIIM; BBITIOJIHSATH AEHCTBUS MO 00pasily, OLEHUBATh U
KOPPEKTUPOBATh JIEHCTBUS; UCKaTh HHGOPMAINIO, JOPMUPOBATH CMBICIOBOE YTEHHUE, 3aKPEIIATh U IPU HEOOXOAUMOCTH KOPPEKTUPOBATh
W3YYEHHBIE CIOCOObI IEHCTBUH, MOHATUI U aITOPUTMOB

JuyHocmuple. GOPMUPOBAHNE MOTHUBALIMY B U3YUYEHUHU HAYK O IPUPOJIE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS MPUPOJIBI U
MPUMEHUMOCTH M3y4aeMbIX 3aKOHOB K BaXKHEHUIITUM 00JIaCTSAM AESITeTbHOCTH YeJI0OBEUYEeCKOro 00IecTBa

npeomemmuble. HAyIUTHCS OOBSICHATH 3HAUCHUE MOHATUI "lenHas peakus', "saepHblid peakTop", "KpuTudeckas mMacca'; 3HaTb OCHOBHBIE
YacTH U MIPUHIIMIT JCHCTBHS SAJIEPHOTO PeaKTopa

59/13

Tepmosinepubie peakiuu. [Ipumenenue 1 TepmosinepHble peakuuu. [IpuMeHeHue saepHOl SHEPTUU U COITYTCTBYIOLIUE
SIZIEPHOM 3HEPrUuM. buonornueckoe aemcTeue npoOnemsl. M3otonsl. [IpuMenenue paagnoakTUBHBIX U30TOMOB. [lornomeénnas
paxuanuu 71032 U3TydeHus. DKBUBAJICHTHas J03a u3nydeHus. Koadduiment kauectra
W3JTyYEHUS]

MemanpeOMemnble: C IOCTaTOYHOM MOJHOTOM ¥ TOYHOCTHIO BBIPAXKATh CBOU MBICJIHM, CIYIIATh U BCTYIIATh B AXAJIOT, YHaCTBOBATH B
KOJJICKTUBHOM O6Cy)K,[[CHI/II/I r[p06neM; OCO3HAaBaTh CAMOT0 CeOs KaK JABWIKYHIYIO CUITY CBOCTO HAYYCHUA, CBOIO CIIOCOOHOCTH K
Ipeoa0JICHHUIO HpeHﬂTCTBI/Iﬁ H CaMOKOPPCKI NN, aHAIIU3UPOBATh U CUHTC3UPOBATh 3HAHUS, BBIBOJAUTDH CIICACTBUA, YCTAHABJINBATDH
MNPUINHHO-CJICACTBCHHLIC CBA3HU, CTPOUTD JIOTUYCCKYHO IICIIb paCCY)KﬂCHHﬁ, BBIJIBHUI'aTh U 000CHOBBIBATh THIIOTE3bI




/o

Hara

IJ1aH

¢baxT

Tema ypoxka Koz-so Copep:xanue ypoka
yp JacoB p yp

JAuyHocmHuwle. POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH H
00I11eCTBEHHOH NMPAKTHKH; BOCIHUTAaHUE OTBETCTBEHHOT'O OTHOIICHUS K )KU3HU M CBOEMY 3/I0POBBIO

npeomemmuole. HAyIUTHCS OOBSACHATH 3HAUCHUE MOHTUS "TepMOsiiepHas peakuus'; HayduThCs IPUBOAUTH IPUMEPHI UCIIOJIb30BAHUS
sIIEPHOM SHEPTUM U OLIEHUBATh PUCKU €€ NCII0JIb30BAHUS; 3HATh O BO3/IEHCTBUHU paJuallii Ha KUBbIE OPraHU3MBbl U CIOCOOBI 3aIIUTHI

60/14

DneMeHTapHbIe YaCTHIIbI 1 Tpu sTana B pa3BuTHH (HU3KUKH dIIEMEHTAPHBIX YacTHIl. [1o3uTpoH.
AnTtnuactunsl. Jlentonsl. Anponsl. KBapku. I'mtooHbl

Mmemanpeomemuple. C TOCTATOYHOHN MOJTHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIIH, CIyLIaTh M BCTYNATh B TUAJIOT, y4aCTBOBATh B
KOJUIEKTUBHOM OOCYKIEHUH ITPpo0ieM; GopMUPOBaTh LieIeNoIaraHie Kak IIOCTaHOBKY y4e€OHOH 3a/1a4i Ha OCHOBE COOTHECEHHMsI TOTO, 4YTO
YK€ U3BECTHO M YCBOECHO Y4YaIIUMCSl, U TOTO, 4YTO €II€ HEM3BECTHO; aHAJTM3UPOBATh U CUHTE3UPOBATh 3HAHMS, BBIBOJIUTD CJIEICTBUS,
YCTaHaBIIMBATh MPUYUHHO-CIIEJACTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKYIO LIENb PACCYKICHHH, BBIIBUTaTh U 00OCHOBBIBATH THIIOTE3bI
AuYHOCmHble. POPMUPOBAHUE LIEJIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
0OLIECTBEHHON MPAKTUKHI

npeomemmuole. HAyIUTHCS OOBSCHATH 3HAUCHUE MOHIATUH "3NieMeHTapHas yactuua", "aHTH4acTua'"; IpUBOIUTH MPUMEPHI PA3INYHBIX
BHJIOB 2JIEMEHTAPHBIX YAaCTHUIl U UX CBOMCTB

61/15

JlabopaTtopHuas pabota Ne§ "Omnpenenenue 1 JlaGopaTtopnast pabota "OnpeaeneHne UMITYJIbCa U YHEPTUU YaCTHIIBI IPU
VMITYJIbCA ¥ SHEPTUU YaCTHIIBI TP JIBHKE- JBUKEHUHM B MATHUTHOM TioJie (110 ¢otorpadusim)"
HUM B MArHUTHOM T10J1€ (T10 hoTorpadusm)" HNHCTpyKTaXX MO TEXHUKE 0€30MMaCHOCTH

MemanpeomenHuble. CTPOUTH TIPOTYKTUBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh, KOPPEKTUPOBAThH U OIICHUBATH
JeCcTBUS TApTHEPA, C IOCTATOYHOH TTOJTHOTON M TOYHOCTBIO BBIPAXKATh CBOM MBICIIH B COOTBETCTBUH C 33J[a4aMH U YCIIOBUSIMHU
KOMMYHUKAIIMH; COCTABJISITh TUIaH M MOCIIEIOBATEIbHOCTD ICHCTBUI, CPABHUBATH PE3YIbTAT U CIIOCOO MEHCTBHUS C STAIOHOM C IEINBIO
oOHapyXCHHS OTKJIOHCHUH M OTIIMYWI; KOHTPOJMPOBATh U OLIEHUBATH MIPOIIECC U PE3YIbTATHI IEATSILHOCTH

JuYHOCmHble. POPMUPOBAHUE MTPAKTUYCCKUX YMEHHM, YOSKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DM3UKHU K HAOJIOITaCMBIM B
OKpYIKAroIlleM MHUpE SIBICHUSM; BOCIUTAHUE aKKYpPaTHOCTH B OOpAIICHUH ¢ J1a00paTopHbIM 000pYyA0BaHUEM

npeoMemHble. HAYIUThCS ONPEENIATh UMITYJIBC H SHEPTHIO YaCTUIIBI IO €€ TPEKY MPH JIBWKCHUN B MATHUTHOM I10JIE; IPUMEHSITh U
BBIPA0ATHIBATh MPAKTHYECKUE HABBIKK PAa00THI C mpubopamu; 3pheKkTuBHO paboTaTh B mape

62/16

Kontponsnas padora Ne5 "KsanroBas ¢uzu- 1 KonTponbnas pabora no Teme "KBanroBas ¢usuka"

n

Ka

MemanpeomemHaple: ¢ TOCTATOYHOHN TTOJHOTON M TOYHOCTHIO BHIPAKaTh MMCbMEHHO CBOW MBICIIH; TUITAHWPOBATh U IPOTHO3UPOBATh
pe3yNIbTaT; pelaTh 3aJa4 Pa3HbIMH CII0CO0aMHU, BHIOUpaTh Hanboiee 3PPEeKTUBHBIC METOAbI PELICHUS, IPUMEHSATH MOJTYyYCHHbBIC 3HAHUS
auynocmuwle. OPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
00I11eCTBEHHOH NMPaKTHKH; (POPMHUPOBaHNE HABBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS

npeomenHble. HAy9uThCSl CUCTEMAaTU3UPOBATh M BOCIIPOU3BOMT 3HAHUS U HABBIKH, ITOJIy4CHHbIE IPU U3y4eHUHU TeMbl "KBaHTOBas
¢uznka"

AcTtpoHomus (4 daca)

63/1

Buagumoe nBuxeHue HeOECHBIX TeJ. 3aKOHBI 1 Hebecnas cq)epa. OKIINITHKA. 3KBaT0pI/IaJ'IBHBIC HeOCCHEIE KOOPAWHATEI.
JABHOKCHUS ITJIAHCT I[OKaBaTe.HBCTBO JABHKCHUA 3emnu BOKpYT COJ'IHI_Ia. OHpCI[CHCHI/IC paCCTOSIHI/Iﬁ




Ne Hara Koxn-Bo
Tema ypoka Cozepkanue ypoka
/o IJIaH (baKT 4acoB

110 3BE31. 3aKOHBI ABMKEHUS TLUIAHET

MemanpeomenHble. TUIAHUPOBATh ydeOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMH; (POPMUPOBATH IIEJIETIONIaraHne KaK MOCTAHOBKY
y4eOHOI1 3a/1a41 Ha OCHOBE COOTHECEHUS TOTO, YTO Y’KE€ NU3BECTHO M YCBOCHO YUAIIUMCS, M TOTO, YTO €II€ HEM3BECTHO; BBIICIISATh U
(hopMyTHpOBaTh O3HABATENBHYIO LIENb, UCKATh U BBIACIATH HEOOXO0JMMYIO HH()OPMAITUIO

JuyHocmHble. POPMUPOBAHUE MOTHBALIMY B U3YUYEHUH HAYK O TIPUPOJIE, YOSKIEHHOCTH B BOZMOYKHOCTH TIO3HAHHSI TPUPOIBI U
MPUMEHUMOCTH M3Y4aeMbIX 3aKOHOB K BOKHEHITUM 00JIaCcTsM AEATEIbHOCTH YeJIOBEYECKOTO 00IIecTBa

npeomemHmble. HAYIUTHCS OOBSICHATH 3HaUEHUE MOHATUHN "dKunTHKa", "HeOecHBIH skBaTOp", "MpsiMoe BocxoxaeHue", ""cCKiIoHeHne",
"mapatakc", "mapcex"; onpenenasaTh KOOpANHATH HEOECHBIX TeJ Ha 3BE3AHOM KapTe; 3HaTh GOPMYIHPOBKY 3akoHOB Kemuepa, HayuuTbes
0OBSCHATH IBMKEHHUE TUIAHET HAa OCHOBE 3akoH Kemiepa

64/2 [Tpupona ten CoHEUHOM CUCTEMBI 1 Buaumoe nwxkenne Jlynsl. ComHeunsle U TyHHBIE 3aTMeHUsI. [IpunBHbIE
aBieHus. [lnaneTsl 3emHoM rpynmsl. [Inanersi-rurantel. KapamkoBbie TUIaHETHI.
Actepouspl. KomeTsl. MeTeopbl 1 METEOPUTHI

MemanpeomemHple. TUTAHNPOBATH ydeOHOE COTPYAHNIECTBO C YIUTENIEM U CBEPCTHUKAMM; ONIPEETSTh OHATHS, CTPOUTH
YMO3aKIIOYCHUA, ACJIaTh BEIBOABI; BBIJCIIATE U (i)OpMy.]'II/IpOBaTI) IMO3HAaBAaTCJIbHYIO EJIb, UCKATh U BBIJACIIATH HGO6XOHI/IMYIO I/IH(l)OpMaHI/II-O
Auynocmuple. GopMUPOBAHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON MPAKTUKHI

npedmemmnsle. 3HATh OCHOBHBIC OOBEKTHI, BXos1He B cocTaB COTHEYHOI CHCTEMBI; HAyYNTHCS OTMCHIBATh MX (QH3HUYECKYIO TPUPOTY

65/3 Comnre. CTpoeHME U SBOJIONHS 3BE3]T 1 OcHoBublie xapaktepuctuku Comaia. CTpoeHrne COTHEUHON aTMOCHEPHI.
CoJiHeuHasi akTUBHOCTh. J{lnarpamMma "criekTp-cBeTUMOCTh'". CrieKTpaibHas
knaccudukanus 38€31. Maccol 38€371. Mctounuk snepruun CoJtHIIa 1 3BE3I.
Buytpennee ctpoenue ConHua u apyrux 3Bé31. benbie kapnuku. [Tynscaper u
HelTpoHHbIe 3BE37b1. UEpHbIe npiphl. [IpoTo3Besna. [lnanerapuas TyMaHHOCTD.
CBepxHOBas 3Be3/1a

MemanpeOMemnble: IIJIAaHUPOBATDH yqe6Hoe COTPYAHHUYCCTBO C YUUTEIIEM U CBEPCTHUKAMHK,; OCO3HABATh CaMOI'o cebd xak JABWXXYHIYIO CUITY
CBOCTO HAYYCHMA, CBOIO CIIOCOOHOCTD K IIPEeOA0JIECHHUIO HperITCTBI/IfI U CaAaMOKOPPEKINH, HpCO6p330BBIBaTB I/IH(bOpMaHI/IIO U3 OJHOI'O B4 B
,Z[py1"01>i, HCIIOJIb30BATh MCXKIIPCIMCTHLIC IIOHATHUA U CBA3U

JIUYHOCMHbIE. (I)OpMI/IpOBaHI/Ie HEJIOCTHOI'O MUPOBO33pPCHUA, COOTBETCTBYIOIICTO COBPEMECHHOMY YPOBHIO PA3BUTHA HAYKHU U
O6H.[€CTB€HHOI‘/'I IIPpaKTHUKH, Y66)KI[éHHOCTI/I B IPUMCHUMOCTH (I)I/ISI/ILICCKI/IX 3daKOHOB K PCaJIbHBIM SBJICHUSAM

npedmemubte: 3HAaTb OCHOBHBIC XadPAKTCPUCTHUKH 3Bé3,[[, CTPOCHUC COJ'IHI_Ia, CTaJIM1 SBOJIOLMHY U )KU3HU 3BE3/T

66/4 INanaxtuku. Crpoenue u 3Bosronus Beenen- 1 Mueunsiii [Tyte. nddys3Hsle 1 oTpaxarenbHble TYMaHHOCTH. YEpHas abIpa B
HOM 1eHTpe MileyHOoro myTu. DJUIMNITUYECKUE, CIIMPAJIBHBIE U HENTPABUJIBHBIE
TaJIaKTUKH. AKTHBHBIE TaJIAKTUKH U KBa3apbl. CkomieHus rajnaktuk. KpacHoe
cMmenieHue. 3akoH Xab01a. Moaens pacmmupsitonieiics Beenennoit. Pazmeps! u
Bo3pacT Bcenennoil. Monens "ropsiueit Beenennoit". PennkroBoe n3inyueHue

MemanpeOMemele: C JOCTaTOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKATh CBOU MBICJIM, CIYIIATh U BCTYIIATh B AXAJIOT, YIaCTBOBATH B
KOJIJICKTUBHOM O6C}’)KI[CHI/II/I Hp06J'ICM; ONPCACIIATHL IOHATUA, CTPOUTH YMO3AKJIFOUCHU A, NCJIATh BHIBOAbI, aHAJIM3UPOBATHL U CUHTC3UPOBATH
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3HaHUS, BBIBOJAUTH CIICJACTBUSA, YCTAHABIMBATH IPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTMYECKYIO LIENb PACCYKACHUH, BBIABUTATh U
000CHOBBIBATh TUTIOTE3BI

JuYHOCmHble. POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
0O0IIeCTBEHHOH MPaKTHKH

npeomemmble. 3HaTb OCHOBHBIE TUIIBI TAJIAKTUK U CTpOeHKe Hamel ['anaktuku — Miteynoro Ilyru; uMeTs npencTaBieHre 0 COBPEMEHHOM
COCTOSIHUM KOCMOJIOTHH

Urorosas kouTpospHas padora (1 gac)

67/1

Wrorosas koHTposbHas paboTa ’ 1 | Wrorosas koHTposibHas paboTa 10 OCHOBHBIM TeMaM Kypca gu3suku 11 kimacca

MemanpeomemHubie: C J0CTaATOYHOH MOJIHOTOM U TOYHOCTBIO BBIPKATh MMCbMEHHO CBOU MBICIIU; TNIAHUPOBATH U IPOrHO3UPOBATH
pe3yNbTaT; peuarh 3a4a4u pasHbIMU CI0c00aMu, BEIOMpaTh Hanbosee 3pPpeKTUBHBIE METO bl PEIIEHNUs], IPUMEHSITh OJyYEHHbIE 3HAHUS
AuyHocmHwle: POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
00LIEeCTBEHHOM MPAaKTUKH; (OPMUPOBAHUE HABBIKOB CaMOAHAJIN3a U CAMOKOHTPOJIS

npeomemmuole. HAYIUTHCS CUCTEMATU3HPOBATh U BOCIIPOM3BOUTH 3HAHUS U HABBIKH, ITOJTyY€HHbIE PU U3y4eHUH TeM Kypca ¢usuku 11
KJacca

O6006mmenue (1 gac)

68/1

O6o06meHne 1 [ToBTOpEHME M3YyUEHHOTO 3a KypcC CpeaHei mKkobl. [lonBenenrne nToroB paboThl
3a TOJI

MemanpeomenmHple: OCYILECTBIATH KOHTPOJIb 1 CAMOKOHTPOJIb CIIOCOOOB JIEHCTBHI; 0CO3HABATh CAMOT0 ce0sl KaK ABMXKYILYIO CHITY
CBOEro Hay4eHUs, CBOIO CLIOCOOHOCTH K MPEOI0JIEHUIO MPEMSITCTBUM U CAMOKOPPEKIINH; 0OBIACHATH (hU3HUECKUE SBJICHUS, POLIECCHI,
CBSI3M M OTHOIICHHSI Ha OCHOBE COOCTBEHHBIX HAOIIOIEHUH, SKCIIEPUMEHTOB, a TaKXkKe (PU3NYECKUX TEOpHUil

JuyHocmuwle: GOPMUPOBAHNE YCTOMYUBOI MOTUBAIIMU K CAaMOCOBEPIICHCTBOBAHUIO

npeomemmuble: HAYIUTHCS AaHAIM3UPOBATH JOMYIIEHHbBIE OIIMOKH, BBIOJIHATH paboOTy MO UX NPEIyNPEXISHUIO, TPOBOAUTH JUATHOCTUKY
y4eOHBIX TOCTHIKEHUN
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