IHosicHuTEeNLHAA 3aNIUCKA

Pabouas nporpamma no ¢usuke 11 10—11 kmaccoB cocTaBieHa Ha OCHOBE:

& rtpeboBaHmii K pesyibTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHON I[POrpaMMEbI
cpenHero oo1ero oopa3oBaHus, MPeACTaBICHHBIX B dDeiepaqbHOM roCy1apCTBEHHOM
00pa3oBaTeNbHOM CTaHAApTE CPEAHETO O0IIero 00pa3oBaHus;

& TpumMepHOit OCHOBHOM 00pa30BaTEIbHOM IPOrPaMMbI CPETHErO 0OILErO 0OPa30BaHH;

& IMporpaMmbl 1o (GH3MKe I8 IPEAMETHON JMHUU y4eOHMKOB cepuu "Kiaccuueckuii
kypc" mis 10—11 xmaccoB oOmieobpa3oBarenbHON miKoybl aBTopa A.B. IllaTanuHoit
(M.: IIpoceemenue, 2019).

Y4eOHO-MeTOAMYECKOE U MATEPHAIBbHO-TEXHHUYECKOE o0ecrieueHne
o0pa3oBaTeIbHOIO MpoLecca

Y4eOHO-METOIUYECKUN KOMIUIEKT, UCTIONB3YEMbIN I pearu3aluu padoueii mporpaMmBbi:

1.

®uzuka. Paboune mnporpammel. IlpenmerHas JHHUS  YYEOHUKOB  CEpUH
"Knaccuueckuit kypc". 10-11 kmaccel: yueb. mocobue uisi oO0uieoOpa3oBar.
opraHuzanuii: 6a3oBbiid u yriayosa. yposuu / A.B. lllatanuna. — M.: [Ipocseiienue,
2019.

®usuka. 10 knacc: yuebd. st o01eoOpa3zoBaT. OpraHu3auil ¢ Ipuil. Ha JIEKTPOH.
HocuTese: 0a3oBwlii ypoBeHb / I'.5l. Msakumes, b.b. byxosnes, H.H. Cotckuii; oa
pen. H.A. [lapdentbeBoii. — M.: [Ipocsemenue, 2019.

®usuka. 11 kmace: yuebd. 11t ob1eoOpa3zoBaT. OpraHu3auil ¢ IpU. Ha JIEKTPOH.
HocuTene: 6a3oBbiit ypoBeHb / ['.4. Mskumes, b.b. byxosues, B.M. Uapyrun; non
pen. H.A. IlapdenTtbeBoii. — M.: [Ipocsemenue, 2019.

COopHuk 3amau mno ¢Qusuke. 10-11 xkmaccel: mnocoOue isi  ydaliuxcs
oOmeoOpa3zoBar.  yupexjaeHuil: 0a30Bblidi U HOpOPWIbHBIA  ypoBHU  /
H.A. ITapdpentseBa. — M.: [Ipocsemenne, 2019.

®uzuka. "KoHCTpYKTOp" CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX padoT. 10—11 kmaccer:
nocobue miga yuurtened obOuieoOpazoBar. yupexaeHuid / C.M. AHApIOIIEUKUH,
A.C. Cnyxaesckuii. — M.: [Ipocsemenue, 2019.

®uszuka. [loypounsie pazpabotku. 10 kmacc: mocobOue myisa 001eoopa3oBar.
opranuzammii / FO.A. CaypoB. — M.: [Ipocsemenue, 2019.

®uszuka. [loypounsie pazpabotku. 10 kmacc: mocobue st oOmeoOpa3oBar.
opranuzanuii: 6a30Beii U yrayon. ypoau / FO.A. CaypoB. — M.: I[IpocBemnienue,
2019.

Jlureparypa:

1.

2.

®denepanbHblil 3akoH 0T 29.12.2012 No 273-03 "O06 obpazoBanuu B Poccuiickoii
Oenepanun'.

®I'OC COO (VrtBepxkaeH mpukazoM MHHHCTEpCTBA OOpa3oBaHHUS W HAYKH
Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413).

®usuka. 3amaunuk. 10-11 ki.: mocobue s oOumeoOpa3oBar. yupexacHun /
A.IL. PeimkeBud. — M.: lpoda, 2015.

TeMarnueckrue KOHTPOJIbHBIE U CaMOCTOSITEIbHBIE paboThl 10 ¢usuke. 10 kmacce /
O.U. I'pomuieBa. — M.: U3narenscTBo "Ox3amen", 2019.

TemaTndyeckrne KOHTPOJIBHBIE M CAMOCTOSITENIbHBIE paboThl mo ¢usuke. 11 kmacc /
O.U. I'pomuieBa. — M.: M3narenscTBo "Ox3amen", 2019.



Texuuueckue cpeacTBa 00ydeHHs U HATJISHBIE TOCOOUS:

TCO (koMnbrOTEP, MYIBTUMEAUINHBINA IPOEKTOP, IKPaH)

Ta6mue! (7x1 — 11xm)

KoMITIeKT 371€KTpOHHBIX MOCOOUI M0 Kypcy U3uKu

Habop yueOHOo-1103HaBaTEIbHOM TUTEPATYPHI

JnnakTrnueckuilt Matepual

O6opynoBanue sl NPOBEEHUs Ja0OpaTOPHBIX padboT
O6opynoBanue sl MPOBECHUS JEMOHCTPALIMOHHOTO IKCIIEPUMEHTA
CripaBOYHHMKY Y SHIUKIIONEANH 110 (PU3UKE U aCTPOHOMUU
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HJIaHl/IpyCMble pe3ydabTaTbl 0CBOCHUS KypcCa

JIMYHOCTHBIMH pe3yjibTaTaM  OCBOCHHA  BBIITYCKHHKaMH CpCI[HCﬁ IIKOJIbI

POrpaMMBbI 10 (PU3KKE SIBIIAIOTCS:
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YMEHHE YIIPABIATh CBOEH ITO3HABATEIBHON AEATEIBHOCTHIO;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO, B TOM 4YHCIIE CaMOOOpa3OBaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIBbHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHHIO
KaK YCJIOBUIO YCHEIIHOM NMpoQecCuOHANbHON 1 00IIECTBEHHOM NEATENbHOCTH;

YMEHHUE COTPYIHUYATh C B3POCIBIMH, CBEPCTHUKAMHM, AETbMH MJIAJIIETO BO3pacTa B
o0Opa3oBaTeNbHOM, Yy4eOHO-UCCIENOBATEIbCKOW, MPOEKTHOM M Jpyrux BHAAX
NEeATEINBHOCTH;

c(OPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHM; OCO3HaHUE 3HA4YMMOCTH HAyKH, BJIAJCHUS JTOCTOBEPHOM
nH(popmanuen 0 NepeioBbIX JOCTHKEHUSAX U OTKPBITUAX MUPOBOM M OTEUYECTBEHHOU
HAyKH{; 3aUHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHpa M OOLIECTBA;
TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;

YyBCTBO FOPJIOCTH 32 OTEUECTBEHHYIO (PU3NYECKYIO HAyKy, T'YMaHU3M;
MOJIOKUTENBHOE OTHOLIEHHUE K TPYY, LIeTeyCTPEMIEHHOCTH;

AKOJIOTMYECKas KyJbTypa, OEpeKHOE OTHOIICHHE K PpOJHOW 3emiie, MPUPOJHBIM
oorarcTtBaMm Poccuu v MHpa, NIOHUMAaHKE OTBETCTBEHHOCTH 32 COCTOSIHUE TPUPOAHBIX
PECYPCOB U pa3yMHOE MPUPOJONOIB30BAHUE.

MeranpeaMeTHBIMUA pPE3YyJIbTaTAMHU OCBOCHHUS BBIIIYCKHUKAMHU CPEIHEN IIKOJIBI

MPOTrpamMMBbI 1O (HU3UKE SABIISFOTCS:
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1. ocBOCHUE pecynamueHbiX YHUBEPCATbHBIX yUeOHBIX JEHCTBUN:

CaMOCTOSITEIIHO OTIPEJIENISITh 1I€JIU, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3a/1a4U B
00pa3oBaTeNbHOMN NEITEIHOCTH U )KU3HEHHBIX CUTYyAIIUSX;

OLICHMBATh PECYpPChl, B TOM YHCJIE BpEeMsi U JPYrHE€ HEMATEPUAIbHBIE PECYPCHI,
HEO0OXOUMBIE JISl JOCTHXKEHUS TIOCTABJICHHOM paHee 11eJIH;

COTIOCTABJISATh MMEIOIINECS BO3MOKHOCTH W HEOOXOAMMBIC ISl JOCTHXKCHUS IIeNU
pecypchl;

ONPENETATh HECKOJIBKO IMYTE JOCTUKEHUS MTOCTABICHHOM 1IEMH;

3a7aBaTh MNapaMeTpbl W KPUTEPUHU, TO KOTOPBIM MOKHO OIPEAEIUTh, YTO LIEJb
JOCTUTHYTA;

COIIOCTABJIATh TOJYYECHHBIM PE3yJIbTaT JCATEIBHOCTH C IIOCTABJICHHOW 3apaHee
LEJIBIO;
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OCO3HaBaThb MOCIEACTBUS JOCTMXKEHHUS TIOCTABICHHOM II€JIM B JAESITENbHOCTH,
COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIINX JTIOICH;

2. OCBOCHHE NO3HABAMENbHbIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI:

KPUTUYECKU OIICHUBATh U UHTEPIPETUPOBATH MH(OPMAIIUIO C PA3HBIX MO3UIINNI;
pacno3HaBath U (PUKCUPOBATH MPOTUBOPEUNS B MUHPOPMAIIMOHHBIX HCTOYHHUKAX;
UCIIOJIb30BaTh Pa3JIMYHbIE MOJEIBHO-CXEMAaTUYECKHE CpPENCTBA ISl IPEACTABICHUS
BBISIBIIEHHBIX B UHPOPMAIIMOHHBIX UCTOYHUKAX MPOTUBOPEUUH;

OCYUIECTBJIATh Pa3BEPHYTHIM MH(DOPMAIMOHHBIA TMOUCK W CTaBUTh Ha €r0 OCHOBE
HOBbIE (yueOHbIE U TT0O3HABATEIbHBIC) 3a/1a4H;

MCKaTh U HAXOAUTh 00O0OIIEHHBIE CIIOCOOBI PEIICHU 3a/1a4;

MIPUBOJANTH KPUTUYECKHE ApTYMEHTBI KaK B OTHOILIEHHUH COOCTBEHHOTO CYKJIEHHS, TaK
Y B OTHOIIEHUH JICICTBUM U CYXKJICHHUMN APYTrOTrO YEIIOBEKA;

aHAJIM3UPOBATH U MPEOOPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUNBLIE CUTYAIUH;
BBIXOJIUTh 332 PAMKH Y4E€OHOrO MpeaMeTa U OCYIIECTBIATh LEJIeHAIPAaBICHHBIA TOUCK
BO3MOKHOCTH IIUPOKOTO EPEHOCA CPEACTB U CIIOCOOOB JIEHCTBHS;

BBICTpaWBaTh  MHAMBUAYAJbHYIO  00pa30BaTENbHYIO  TPACKTOPHIO,  YUYUTHIBAs
OTpaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS];

3aHUMaTh pa3Hble MO3UIMM B IO3HABATEIbHOM JEATENBHOCTH (OBITH YYEHUKOM U
YUUTEIIEM; ¢opMynupoBatb ~ OOpa3oBaTENbHBIM  3alpoCc U BBINOJHATH
KOHCYJIbTaTUBHbIE (DYHKIIUU CAMOCTOSITEIIbHO; CTaBUTh MpOOJIeMy U paboTaTh Hal €€
peuIeHUeM;  YNpaBiIsATh  COBMECTHOM  IIO3HABATEJIBHOM  JIESITEIBHOCTBIO U
MOYUHSTHCS);

3. OCBOCHHE KOMMYHUKAMUBHbIX YHUBEPCATBHBIX YICOHBIX TCHCTBUI:

OCYIIECTBIISITh JIEJOBYI0O KOMMYHUKALHMIO KAK CO CBEPCTHUKAMM, TaK U C B3POCIBIMU
(kax BHYTpHu 00pa3oBaTeILHON OpraHu3alliu, TaKk U 3a €€ npeaeaaMu);

MPU OCYIIECTBIEHUM TPYNIOBOM pabOThl ObITh KaK PYKOBOAMUTENEM, TaK U YICHOM
MIPOEKTHONM KOMaHJIbI B Pa3HbBIX POJIAX (T€HEPATOPOM UJIeH, KPUTUKOM, UCTIOTHUTEIIEM,
IPE3CHTYIOIIUM U T. 1.);

Pa3BEPHYTO, JOTMYHO W TOYHO M3JIaraTb CBOK) TOYKY 3pPEHHUS C HCIIOJb30BAHHEM
a7IeKBaTHBIX (YCTHBIX M TUCBMEHHBIX ) SI3IKOBBIX CPEJICTB;

pacrio3HaBaTh KOH(IMKTOI'CHHBIC CHUTYallMM W TPEIOTBpallaTh KOH(IMKTHI T0 HX
aKTUBHOMU (pa3bl;

COTJIACOBBIBATh IIO3WIIMM YJICHOB KOMaHIbI B IIporiecce paboThl Haja oOmUM
MPOJIYKTOM (pELICHUEM);

MPEJCTABIATh MYyOJUYHO PE3YNbTaThl UHAWUBUYATBLHON U TPYIIOBON JEATEIHBHOCTH
KakK Iepel 3HaKOMOM, TaK U IIepe]l HE3HAKOMOM ayJUTOPUEH;

noAOupaTh MApPTHEPOB [JIsi JIEJIOBOM KOMMYHHUKAIIUU, MCXOJsS W3 COOOpakeHUM
pE3yJIbTATUBHOCTH B3aUMO/JICUCTBHUS, & HE JINYHBIX CUMITIATHIA;

BOCIIPMHUMATh KPUTUUECKUE 3aMEUYaHus KaKk pecypc COOCTBEHHOIO pa3BUTHUS,

TOYHO U €MKO (POPMYIUPOBATh KaK KPUTHUYECKUE, TaK U OJ0OPUTEIbHBIC 3aMECUaHUS B
azpec Ipyrux JIIOACH B paMKax JeJIOBOM U 00pa3oBaTEIbHOM KOMMYHHKAIIUU, U30eras
IIPUA 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYKICHUM.

HpCI{MeTHLIMI/I pe3yjibTaTaMn  OCBOCHHUS  BBITYCKHUKaAMH  CP GHHeﬁ ITKOJIbI

MporpamMMBbI 1o (HU3UKE Ha 6A3060M YPOBHE SIBIISIOTCSI:
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c(OpPMUPOBAHHOCTh MPEACTABICHUH O 3aKOHOMEPHOW CBA3M M IO3HABAEMOCTH
ABJICHUN TPUPOJIbI, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHMS, O POJIK U MECTO (PU3MKHU B
COBPEMEHHOM Hay4yHOUW KapTUHE MHpa; NOHUMaHue poyid (U3MKU B (HOpMHpPOBAHUU
KpYyro3opa U (pyHKIIMOHAJIbHOM IPaMOTHOCTH YEJIOBEKA JJISl PEIICHUs MPAKTUYECKUX
3ajauy;

BJAJICHUE OCHOBOMNOJArammuMu (U3NYECKUMU MOHITHAMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMU W TEOPHUSIMH; YBEPEHHOE II0JIb30BaHUE (PU3MUECKON TEPMHUHOJOTUEH U
CUMBOJIMKOM;

c(OPMUPOBAHHOCTb MPEACTABICHUN O (PU3NYECKOW CYLUIHOCTU SIBJICHUA HPHUPOJIBI
(MEeXaHMYEeCKNX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAHTOBBIX), BUJaX MaTE€pPHUH
(BemiecTBO M TOJE), MBMKEHHH KaK CIOCOOE CYIIECTBOBAHHS MATEpPHH;, YCBOCHHE
OCHOBHBIX HJIe MEXaHHUKH, aTOMHO-MOJIEKYJIIPHOTO YY€HHS O CTPOCHUU BEIIECTBA,
AJIEMEHTOB JJIGKTPOJWHAMUKA M KBAaHTOBOW (PM3UKH; OBJAJCHUE MOHITHIHBIM
anmnapaToM U CUMBOJIMYECKUM SI3BIKOM (PU3UKH;

BJIa/ICHHE OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHMSI, MCIOJIb3yEeMbIMU B (DU3HKE:
HaOJIOJICHNE, ONHCAHHWE, U3MEPEHHE, OKCIEPUMEHT; BIAJACHUE  YMEHUSIMHU
oOpa0aTeiBaTh pe3yibTaTbl HM3MEPEHUM, OOHAPYKUBATh 3aBHUCHUMOCTb MEXIY
(u3nYeCKUMU BEIMUYUHAMU, OOBSACHATD MOJIyUE€HHBIE PE3YJIbTAThl U AENaTh BBIBOJBL;
BJA/ICHUE YMEHHUSIMH BBIJIBUTaTh T'MIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJATAIOIIUX
(u3nYeCKuX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpeactBamMu, (GOpMyJIMpys L€JIb UCCIEA0BAaHUS; BIIAJICHUE YMEHUSMU OIUCHIBATH U
OOBSICHSTH  CAMOCTOSITENIFHO  MPOBEACHHBIE  OKCIEPUMEHTHI,  aHAJIH3UPOBATH
pe3ynbTaThl  MOJTYYEHHOW W3  JOKCHOEPUMEHTOB  WHGOpPMAIlMH,  OMPEACIsATh
JOCTOBEPHOCTH MOIYYCHHOTO Pe3yIbTaTa;

YMEHHE pelIaTh IpoCcThie (PU3MUECKUE 3aa4u;

chOPMUPOBAHHOCTh YMEHHUS TPUMEHATH TOJYy4YEHHBbIE 3HAHUS I OOBSCHEHHS
YCIOBUW TpOTEKaHWs (PU3NYECKUX SBICHUA B TPUPOJE W ISl TPUHATHA
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;

NOHMMaHuEe (U3MUECKUX OCHOB W MPHUHLUMIIOB JeHCTBUS (paboThl) MaIIUH MU
MEXaHHU3MOB, CPEJCTB MEPEABMKEHNS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIIJICHHBIX
TEXHOJIOTMYECKHUX MPOLECCOB, BIMSHMS HX Ha OKPYXAIOUIyI0 Cpely; OCO3HaHUE
BO3MO>KHBIX TPUUUH TEXHOTEHHBIX U 3KOJOTMUYECKUX KaTacTpod;

c(hOpMHUPOBAHHOCTh COOCTBEHHOW TMO3UIIMM 1O OTHOWIEHHIO K (DU3NISCKOM
UH(pOpMaIUH, OTy4aeMON U3 pa3HbIX HCTOUHUKOB.

Conep:xanue Kypca

10 knacc (68 yacoB, 2 4 B HEJENIO)

Beegenue (1 u)

®uzuka — ¢yHAaMEHTalIbHAasE Hayka o npupoje. Hayuneiii Meron mo3nanus. Meroabl
uccienoBanus  (pU3MYECKUX sABIEHUWA. MojenupoBaHue (U3HUECKUX SBICHUH U
npoueccoB. Hayunesie ¢aktel u runore3sl. Du3MUECKUE 3aKOHBI U TPaHUIBl HX
MpUMEHUMOCTH. DHU3nuecKkrue TEOPUH U MPUHLKI COOTBETCTBUA. PUZNUECKHE BEITUYHMHBI.
[TorpemHocT n3MepeHus pusndeckux BeauduH. Poib u Mecto ¢husuku B GOpMUPOBAHUU
COBPEMEHHOW HAYyYHOW KapTUHBI MUPA, B MPAKTUYECKON AECATEIBbHOCTH JItoJen. Pusuka u
KYJbTYypa.



Mexanuka (26 )

['panunbl  PUMEHMMOCTH  KJIACCMYECKOM  MexaHuku. [IpocTpaHcTBO ©  Bpews.
OTHOCUTENIBHOCTh MEXaHWYECKOro JABWkeHHs. Cucrembl orcuéra. CKalspHble U
BEeKTOpHBbIE (u3nyeckue BenuuuHbl. Tpaektopusa. Ilyte. Ilepememnienue. CKOpOCTb.
Yckopenne. PABHOMEPHOE U paBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. PaBHOMEpHOE
IBIKEHUE IO OKPYKHOCTH. B3ammopeiictBue ten. SBinenne mHepumu. Cuima. Macca.
NHepunaibHble CUCTEMBI OTCYETAa. 3aKOHBI IMHAMUKU HproToHa. Cuila TSKECTH, BeEC,
HeBeCcOMOCThb. Cuia yNpyrocTtd, Cujla TPEHHUS. 3aKOHbBI: BCEMHPHOrO TAroTeHus, I'yka,
TpeHus. Vcnonp30BaHue 3aKOHOB MEXaHUKH JJIsI OOBSICHEHUS JIBHXKEHUSI HEOECHBIX Tell U
JUISL Pa3BUTUS KOCMHYECKUX HCCIIENOBaHUNU. VIMIynbCc MaTepuanbHON TOYKA U CUCTEMBL.
NMiynbc cuipl. 3aKOH COXpaHEHUs HUMIyJbca. MexaHuueckas padora. MOIIHOCTB.
MexaHuueckass SHEpPrus MaTEpHATIbHOM TOYKM M CHUCTEMBL. 3aKOH COXpPaHEHHs
MEXaHMYeCKON »HHepruu. PaboTra cuiibl TSKECTU U CWIIBl YNpPYyroctu. PaBHOBecue
MAaTEpUAIIBHOU TOYKH U TBEPAOTO Tena. MOMEHT CHIIBL. Y CJIOBUS PABHOBECHS.

JlaGopatopHbie pabOTHI:
1. H3ydeHue IBMKEHHS TeJla MO OKPYKHOCTH.
2. H3ydyeHue 3aKOHA COXpAaHEHUS MEXaHUYECKOW YHEPTHUHU.

MosekymsipHas ¢usuka. Tepmoannamuka (17 o)

MoueKyIsspHO-KUHETHYECKAs TEOpHUsI (MKT) CTPOCHUSA BEILIECTBA, ee
HKCIIEPUMEHTAJIbHBIC 1I0KA3aTeNbCTBA. TeII0BOE paBHOBECHE. AOCOJIOTHAS TeMIepaTypa
KaK Mepa CpedHEll KWHETUYECKOM SHEPruu TEIUIOBOIO JBMIKEHHUS YACTHI[ BEILECTBA.
Mopens uaeanbHOro rasza. JlaBneHue rasza. YpaBHEHME COCTOSHUS HICAJbHOIO rasa.
VYpaBuenue MenaeneeBa—Kianeipona. ['a3oBble 3aKOHBI. ArperaTHO€ COCTOSTHUE
BEILIECTBA. B3auMHbBIE IpEBpalIeHUs KUIAKOCTEW M Tra30oB. BiaxxHOCTh BO3myxa. Monens
ctpoenus xuakocteit. [lopepxHocTHOe HaTsKeHue. Kpucramnuyeckue u aMmopgHbIie Tena.
BuyTtpennsis sHeprus. Pabora u Teruonepenada Kak crnocoObl U3MEHEHUs BHYTPEHHEU
SHEpPruu. YpaBHEHHE TerioBoro OanaHca. IlepBblid  3aKOH  TEPMOIUHAMHUKH.
HeoGpatumocTs TemnoBbix npoueccoB. [Tpuniumne geiictBus u KIIJ[ TemioBbIx MaliuH.

JlabopaTopHas pabora:
3. DkcrnepuMmeHTanbHas MpoBepka 3akoHa [ eii-Jlroccaka.

OnekrpoauHamuka (23 4)

DJNIEKTPUYECKUE 3aps/ibl. 3aKOH COXPAHEHUs JJIEKTPUYECKOro 3apsiaa. 3akoH Kyrona.
Onexrpuyeckoe nojue. Hanpsyk€HHOCTh M MOTEHIMAI JIEKTPOCTATUYECKOTO MO, JInHuN
HaIPSOKEHHOCTH U SKBUIIOTCHIMAIBHBIE TTOBEPXHOCTH. [IpMHIUII Cynepro3UIMK MOIEH.
[IpOBOOHUKHN M NMAJIEKTPUKHA B DJIEKTPUYECKOM MOJIEe. DNEKTpoeMKOoCcTh. KoHnmeHcaTop.
[Toctostnubli snekTpuueckuii Tok. Cuna toka. Compotusiienue. IlocinenoBarenbHoe u
napajieJIbHO€ COEIMHEHHE MPOBOJHUKOB. 3akoH JDxoyns—JleHna. DieKTpoAaBHKyIas
cuna. 3akoH OMa JuIsl OJTHOM LeNH. DJIEKTPUYECKUN TOK B TPOBOJHUKAX, DJIEKTPOJIUTAX,
MOJIyITPOBOJIHMKAX, Ta3ax U BakyyMme. CBEpXIpPOBOANUMOCTb.

JlaGopatopHbie pabOTHI:
4. TlocnenoBarenbHOE M MapaljieIbHOE COEIMHEHNE MPOBOIHUKOB.
5. HMamepenne 3/IC v BHyTpEHHEr0 CONPOTUBICHUS] UICTOYHHKA TOKA.

HroroBas koHTposIbHAS padoTa (1 1)



Oo6o6menue (1 a)
11 knacc (68 yacoB, 2 4 B HEJIENIO)

OnekrpoauHamuka (11 1)
B3auMmopeiictBue TokoB. MarnutHoe mnoje. BekTtop MHAYKUIMM MarHutHoro mnojs. Cuna
Awmmepa. OnekrpousmeputeabHbie Tpuoopbl. Cuna Jlopeniia. MarHuTHBIE CBOMCTBa
BEIIECTBA. ABIICHUE JIEKTPOMAarHUTHOW UHAYKIMA. MarHuTHbeId 1OTOK. [IpaBuiio JleHna.
3aKOH 3JEKTpOMarHuTHOM MHAYKUMH. DJIC MHAYKIMM B JBWXKYIIUXCA IPOBOJHUKAX.
SBnenue caMOMHAYKUMH. WMHIYKTMBHOCTh. ODJIEKTPOMAarHUTHOE TMOJIE. JDHEPrus
3JIEKTPOMArHUTHOTO TOJIS.

JlaGopaTopHbIe pabOTHI:
1. HaOmronenue nelcTBUS MAarHUTHOIO IOJIS HA TOK.
2. H3ydyeHue SBIECHUS DIEKTPOMATHUTHOW WHTYKIIHH.

Kosne6anus u Boas! (20 1)

Mexannueckue kKosieOanusa. CBoOoaHple KojeOaHug. MareMaTHYeCKUW MasATHUK.
['apMmoHnyeckue koneOaHus. AMIUIMTYJa, MEpUOA, YacToTa U (¢aza KojaeOaHHil.
Boinyxknennsle konebanus. Pe3zoHanc. JnekTpoMarHutHele KoseOaHusi. CBOOOAHBIE
KoseOaHusi B KosebaTelbHOM KOHType. Ileproa cBOOOAHBIX 3JEKTPUUYECKUX KOJECOAHUM.
Boinyxnennsle  kosneOanus.  IlepeMeHHBIH ~ JIEKTpUYECKUH  TOK.  AKTHBHOE
CONPOTHUBJICHHUE. J[eHCTBYIOIINE 3HAYECHHSI CHJIBI TOKA W HANPSKEHUS B LIETIH IEPEMEHHOTO
TOKa. MOIIHOCT, B LENH NEPEMEHHOTO TOKA. Pe30HaHC B 3JIEKTPUYECKOW IIEMH.
[IpousBoacTBo, mepenaya U MOTpeOieHHE 3NIeKTpudeckol sHepruu. ['eHepupoBaHue
sHepruu. Tpancdopmarop. Ilepenaua snekTpudeckor sHEpruv. MexaHUueCKUue BOJIHBI.
[IpononbHbIE U TTONIEpEeYHbIe BOJIHBI. J[nuHa BomHbI. CKOPOCTH paclpOCTPAHEHUS BOJIHBI.
VYpaBHeHUE TapMOHMYECKOW Oeryiieil BOJHBI. 3BYKOBBIE BOJHBI. JIEKTPOMArHUTHBIC
BOJHBL. M3iayyeHue 5IeKTpOMarHUTHBIX BOJH. CBOMCTBa 3JEKTPOMArHUTHBIX BOJIH.
[IprHIMIBEI paguocBs3u. Pagronokanus, TENEBUICHUE, COTOBAS CBA3b.

JlaGoparopHas paboTa:
3. Ompexaenenne yCKOPEHUS CBOOOIHOTO MAaACHUS TIPH ITOMOIIA MAasSTHHUKA.

Onruka (16 4)

Cger. Ckopocth cBera. PacnpocTtpaHeHre cBeTa. 3aKOHbl OTPAKEHUS U MPEIOMIICHUS
ceera. I[lomHoe BHyTpeHHee oTpakeHue cBera. Jluuza. [lonmydeHue wu300pakeHUs C
nomomibio JuH3bl. Popmyna TOHKOW JMH3BL. Onrtudeckue npubopbl. Pazpemarormmas
criocoOHOCTh. CBET Kak ayieKTpoMarHuTHasi BoiHa. Jucnepcust cBera. UuTtepdepenius
ceera. KorepentHocts. Jludpaknus csera. [udpakmumonnas pemérka. [lomepedHocTtsb
cBeTOBbIX BOJH. I[lomsipuszanms cBeta. OCHOBBI CIEHMATBLHONW T€OPUH OTHOCUTEIBHOCTH.
[Toctynatel TEOpUM OTHOCUTENBHOCTH. IIpMHIIMIT OTHOCHUTENBHOCTH OWHILITEHHA.
[ToctostHcTBO  cKOpocTH  cBeTa. I[IpocTpaHCTBO U BpeMsl CHEHUAIBHOM TEOpUU
OTHOCUTENILHOCTU. PenstuBucTCKas nuHamMuka. CBsi3b Macchl U 3Hepruu. Mznyuenue u
criekTpsl. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

JlaGopatopHbie pabOTHI:
4. W3mepeHue mokaszaTess IpeJoMICHUS CTEKIIa.
5. Ormpenenenne ONTUIECKON CHIIBI M JOKYCHOTO PACCTOSIHUSI COOMPAIOIIEH JTMH3BI.



6. H3mepenne IIMHBI CBETOBOM BOJIHBI.
/. HaOmroneHue CIUIONIHOTO U TMHEHYATOTO CIIEKTPOB.

KBanroBas ¢usuka (15 9)

CsetoBbie kBaHThI. [loctosinHas [lnanka. ®ororddext. YpaBHeHue OiHIITEHHA IS
dbororddexra. Dotonnl. KopmyckynsipHo-BoiaHOBOM ayanusMm. [umoresa ne bpois.
HaBnenue cBera. [Ipumenenue ¢otordpdexra. AtomHas ¢duszuka. CTpoeHue aroma.
Omneitel Pezepdopaa. KBanroseie nocrynarel bopa. Moaens atoma Bojopoaa mo bopy.
Tpyanoctu Teopuu bopa. Jlazepel. Metonbl peructpanuu yacTtull. Anbda-, Geta- u
raMMa-u3iaydyeHue. PalnoakTUBHBIE MpeBpalleHUs. 3aKOH pPaJHMOAKTUBHOIO pacraja.
[IpoToHHO-HEUTPOHHAST MOJIETbh CTPOSHHS ATOMHOTO fApa. JledekT macc u sHEprus CBsI3U
HYKJIOHOB B sape. Jlenenue wu cuHte3 snuep. faepHas sHeprernka. buonornueckoe
NEUCTBUE PAIMOAKTUBHOIO U3yYEHUs. DJIEMEHTApHbIE YaCTULbl. AHTHYACTHUIIBI.

JlabopaTtopHas pabora:
8. OrmpeneneHre UMITYJIbCA W SHEPTHH YaCTHUIIBI MTPH JABMKEHUM B MATHUTHOM TioJie (IO
doTorpadusam).

Actporomus (4 4)
Bunumoe nBmkeHne HeOSCHBIX Tel. 3akoHbI ABMKeHHS IiaHeT. Ctpoenne CoJHEUHOM
cuctrembl. Cucrema 3emiss—Jlyna. OcHOBHbIe xapakTepucTuku 3BE31.  CoutHIE.
CoBpeMeHHbIE TPEJCTABICHUS O MPOUCXOXKICHUA W DBOJIOIUHU 3BE3M, TaJaKTHK,
Bcenennoi.

Hrorosas koHTposibHas padota (1 u)

Oo6o6menue (1 u)



Y4yeOHO-TeMaTHYecKoe iIaHupoBaHue (10 kiace)

Ne Ha3Banmue Koua-Bo N3 Hux:

n/n pa3jaeia, TeMbl 4acoB JJa0OpaTOpHbIE | KOHTPOJIbHbIE
1 BBenenue 1 — —
2 MexaHuka 26 2 2
3 | MonekymsipHasi pu3HKa. 17 1 2

TepMoauHamMuka

4 DIeKTpoAMHAMUKA 22 2 2
5 | UtoroBas KOHTpoOJIbHAs paboTa 1 — 1
6 O600611eHne 1 — —

HNTOI'O: 68 5 7

Y4yeOHO-TeMaTHYecKoe IaHupoBaHue (11 kiace)

Ne Ha3Banmue Koa-Bo N3 Hux:

n/n pasjaeiia, TeMbl 4acoB JJa0opaTopHble | KOHTPOJIbHbIE
1 DNeKTpoANHAMUKA 11 2 1
2 Konebanus u BOIHBI 20 1 2
3 OnTuka 16 4 1
4 KBanToBas usuka 15 1 1
5 ACTpOHOMHS 4 — —
6 | UtoroBas KOHTpoOJIbHAs paboTa 1 — 1
7 IToBTOpEeHNE 1 — —

NTOTI'O: 68 8 6




Kanenagapno-remaruyeckoe nmiianupoanue (10 kiaacc)

Neo Hara Kom-Bo
Tema ypoka Conepxanue ypoka
n/m IIag l (baKT 4acoB
Beencnue (1 gac)
1/1 ®du3Mka ¥ NO3HAHUE MUpa 1 dusnka — pyHnameHTaIbHAs HayKa o mpupoje. Haydnslii MeTo mo3HaHUSL.
WHCTpyKTaX 10 TEXHUKE O€3011aCHOCTH Mertonbl uccnenoBanus pU3MUECKUX sBICHUN. MoaenupoBanue GU3NUECKUX

SIBJIEHUW U MPOLIECCOB.

®usnueckue BeanuuHsl. [lorpemHocty u3mMepeHus GU3NIECKUX BETUYUH.
®u3nyecKue 3aKOHbl U TPaHUIIbl UX TPUMEHUMOCTH.

du3nyecKue TEOPUN U PUHIUI COOTBETCTBHS.

Poine 1 MecTo Gu3uKku B pOpMHUPOBaHUH COBPEMEHHON HayYHON KapTUHBI MUDA,
B IIPAKTUYECKOM AEATEIbHOCTH JIFOIEH.

WHCTpyKTaX 110 TEXHUKE OE30I1aCHOCTH

MemanpeomemHple. C TOCTATOUHOM MOTHOTONW U TOYHOCTBIO BBIPAXKATh CBOU MBICITU B COOTBETCTBHH C 33J[a4aMU U YCIOBUSIMU
KOMMYHUKAIIMU; CAMOCTOSITEJIBHO BBIJCISITH TO3HABATEIBHYIO 11€J1b; BBIACIATH CXOACTBA €CTECTBEHHBIX HAYK, PA3IUUHs MEKITY
TEOPETHYECCKUMHU U AIMITUPUYCCKUMHU METOaMH MCCIICIOBAHUS

JUYHOCmMHble. POPMUPOBAHUE MOTHUBAIIMY B U3YUCHUHU HAYK O MPUPOE, YOSIKKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS TIPUPOIBI, YBAKEHUS K
TBOPIIAM HAyKU ¥ TEXHUKH, TPAXKIAHCKOTO aTpUOTU3Ma, T00BU K PorHe, 4yBCTBA TOPIOCTH 3a CBOIO CTPaHy

npeomemuble. HAyIUTHCS OOBSICHATH POJIb (DU3UKYU B )KM3HH YEIOBEKA U €€ 3HAYCHHE B CUCTEME €CTECTBEHHBIX HAYK; OOBSCHATh 3HAYCHHC
noHATHH "Moaens", "runote3a”, "3akoH", "Teopus'; 3HaTh OCHOBHBIE METO/IbI H3yUEHUS IPUPO/IbI; TOHUMATh U OOBACHATH CYIIIECTBOBAHUE
TPaHMI] MPUMEHUMOCTH PA3IMYHBIX (DU3UYECKUX 3aKOHOB

Mexanuka (26 yacoB

2/1

Mexanunueckoe nBmkenue. CrucremMa orcuéra 1 Mexanundeckoe apmxeHrne. OTHOCUTETLHOCTH ABMKEHUS. MaTepuanbHas TOUKa.
Teno orcuéra, cucrema oTcuéra.

MemanpeomemHuuple. BbISBIATH IPOOJIEMY, MHULIMATUBHO COTPYIHUYATh B IOUCKE U cOope nH(pOpMaLIUU Ui €€ pa3peleHts]; ONpeIesTh
IIOCJIEI0BATEIBLHOCTD IIPOMEKYTOUYHBIX LIE€JIEH ¢ Y4ETOM KOHEYHOI'O pe3yiIbTaTa, COCTABIIATH ILIAH U ONPEAEIATh II0CIEI0BATEIbHOCTD
NeNCcTBUI; cTaBUTh U (OPMYIHUPOBATH IPOOJIEMBI, YCBAaUBATh AJITOPUTM JI€ATEIbHOCTH, AHAJTM3UPOBATDH U OLIEHUBATH MOJIyUE€HHBIE
pe3yiabTaThl

auynocmuwle. HopMUPOBaAHNE MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH; IOHMMAHUE 3HAYUMOCTH
Haykd; (POpMHUPOBAHHME 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSAX 00 YCTpoiicTBE MHpa U 00IIecTBa

npeomemmbole. HaAyINTHCS OOBSACHATH 3HAUCHUS MOHATHH "MaTepuasibHas Touka', "cuctema oTcuéra; HayduThCs ONPEIENIATh XapaKkTep
JIBMDKEHUS TeJla B BBIOPaHHOMW crcTeMe 0TCUETa; OOBSCHITh MPAaHHIIBI IPUMEHUMOCTH MOJIETIH MaTepUaIbHOW TOUKU

3/2

CrniocoObl onMcaHusl TBUKEHHS 1 Tpaexropus, myTs, nepemenienne. Koopannarta. MOMEHT BpeMeHH, TPOMEXKYTOK
BpeMeHH. KnHemartnueckue ypaBHEHMs IBKeHUs. Pannyc-Bekrop.




n/a

Hara

miaH | paxr

Tema ypoka Kon-8o Coneprxanue ypoka
yp YACOB acp Yp

MemanpeomemHple. ITAHUPOBATh yUeOHOE COTPYIHUYECTBO C YUUTEIEM, COTPYAHUYECTBO CO CBEPCTHUKAMU B IIOUCKE U cOOpe
UH(OPMAINH; C JOCTATOYHON HOJIHOTOW ¥ TOYHOCTBIO BBIPAXKATh CBOM MBICIIN; (OPMHUPOBATH LIEJIENOIAraHNue KaK MOCTAHOBKY Y4eOHOM
3aJjaui Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ U3BECTHO M YCBOEHO YUYAIIUMCS, U TOTO, YTO €II€ HEM3BECTHO; BBIACIATH U (POPMYITUPOBATH
MIO3HABATEJIbHYIO 11eJTb, UCKATh M BBIIEIATH HEOOXOUMYI0 HH(POPMAIIHIO, CIIEI0BATh AITOPUTMY JIESITEIbHOCTH

auynocmuwle. HopMUpOBAHUE YCTOMYMBONW MOTUBAIMH K 00YUEHHIO, TPHUOOPETEHUIO HOBBIX 3HAHWW, YMEHHIA, HABBIKOB, CITIOCOO0B
JEATebHOCTH

npeomenHble. HAYUUTHCS H300paXaTh Paguyc-BEeKTOP, BEKTOP MEPEMELICHHS U ONIPEALIIATh KOOPHMHATHI TENla B 3alaHHBIE MOMEHT
BPEMEHH; OTJINYATh NMPSIMOJMHEHHOE M KPUBOJMHEHHOE BIDKCHHE

4/3

PaBHOMEpHOE TPSIMOJIMHEMHOE JBUKEHUE. 1 PaBHOMepHOE 1 HepaBHOMepHOE ABMKeHUE. CKOpOCTh. Y paBHEHHUE

Ckopoctb pPaBHOMEPHOTO MpsMOJIMHENHHOTO NBIXKeHU. [ paduueckoe npeacraBieHue
PaBHOMEPHOTO MPSIMOJIMHEMHOTO JIBI)KEHUSI. MTHOBEHHAS U CPEIHSSE CKOPOCTb.
Crnosxxenue ckopocteil. Perenne 3anaq

MemanpeomemHuuple. TIAHUPOBATh y4eOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU; (POPMUPOBATH LEJIEN0NaraHue Kak IOCTaHOBKY
y4eOHOM 3a/1aui Ha OCHOBE COOTHECEHHUS TOT0, YTO YK€ M3BECTHO M YCBOCHO YYAIIUMCS, U TOTO, YTO €€ HEU3BECTHO; BBIACISATH U
(bopMyIHpOBaTH TO3HABATENBLHYIO LEJb, ICKATh U BBIACIATH HEOOXOAMMYIO HHPOPMALIUIO, CIIEIOBATh AITOPUTMY JESITEILHOCTH
JuYyHOCmHble. POPMUPOBAHUE CAMOCTOATEILHOCTH B IPUOOPETEHUN HOBBIX 3HAHUI U IPAKTHUECKUX YMEHUH, UCIIOIb30BaHKE
npUOOPETEHHBIX 3HAHNH B MOBCETHEBHOM JKU3HU

npeomemmusle. HAYyIUTHCS OOBSICHATH CMBICH (PU3NYECKHUX BEIHUYMH "CPEeIHss CKOPOCTh'", "MIHOBEHHAsI CKOPOCTh'"; OMUCHIBATH U OOBICHSITH
PaBHOMEPHOE MPAMOJIUHEHHOE NBIKCHHE; BhIpaXKaTh (pU3ndecKrue BeNMUYUHbI B enunuiiax CU; 3anuceiBaTh yCIOBHE U PEIICHUE
KOJMYECTBEHHBIX M rpauecKux 3a7ad Mo COCTaBICHHOMY aJITOPUTMY

5/4

Yckopenne. CKOpOCTh IPU JBUKEHHUH C 1 Yckopenue. PaBHOyckopeHHOE U paBHO3aMeJIeHHOe IBHkeHue. [ paduku
MIOCTOSIHHBIM YCKOPEHUEM PSIMOJIMHEHHOTO PaBHOYCKOPEHHOT0 BMKeHUs. Pemienue 3agau

MemanpeomenHvle. TUIAHUPOBATh y4eOHOE COTPYJHUUYECTBO C YUUTENEM U CBEPCTHUKAMHM; (POPMUPOBATH LieJIeNoaraHie Kak HOCTaHOBKY
yueOHOM 3a/1a4ll Ha OCHOBE COOTHECEHUSI TOT0, YTO YK€ U3BECTHO M YCBOCHO y4alllUMCS, ¥ TOTO, UTO €Il€ HEU3BECTHO; UCKAaTh U BBIIETATh
HE00X0AMMYI0 HH(POPMAIIHIO, CIIE0BATh AJTOPUTMY J1E€ATEIILHOCTH

JUuYHOCmHble. POPMUPOBAHUE YCTOMYMBOI MOTUBAILlMU K 00YUYEHHUIO, TPUOOPETEHUIO HOBBIX 3HAHUM, YMEHM, HAaBBIKOB, CIIOCOOOB
JEATEIBHOCTH

npeomemmubole. HAyIUTHCS OOBSICHATH CMBICH (PU3NUECKON BENHUMHBI "yCKOpEeHHe'"; OMUChIBAaTh U OOBSICHATH PAaBHOYCKOPEHHOE U
paBHO3aMENJIEHHOE MTPSIMOJIMHENHOE ABM)KEHNE; IPUBOJUTH MIPUMEPHI Pa3JIMYHBIX TUIIOB ABM)KEHHUS B OKPYXKAIOIIEM MUPE; 3aIIMChIBATH
YCIJIOBUE M pElIeHHE KOJIMYECTBEHHBIX U rpaguecKux 3a7a4d M0 COCTABIEHHOMY aJITOPUTMY

6/5

Pemenue 3amau 1 Pemenune 3ana4 no remam "PaBHOMEpPHOE NMPSAMOJIMHENHOE ABUKEHHE",
"[IpsiMmosiHENtHOE TBUKEHHE C MOCTOSTHHBIM M0 MOAYJII0 YCKOPEHHEM'"

Memanpe().znemnble: OpPraHU30BLIBATH yqeGHoe COTPYAHUYICCTBO CO CBCPCTHUKAMU U YUUTCIICM, paGOTaTB HWHJIWBUIYAJIbHO U B I'PYIIIC,

10




Ne Jlara Tema ypoka Kon-8o Coneprxanue ypoka
/| mian | dpaxrt P 4acoB A1ep yp

HAXOJUTh 00IIee pelIeHe U pa3pemaTh KOH(GIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIUI U OTCTAaMBAHUS HHTEPECOB, OTPEACIATH CIOCOOBI
JEHCTBUI B paMKax MPeI0KEHHBIX YCIOBHUM U TpeOOBaHMIl; CTaBUTh yueOHYIO 3a/1a4dy, COCTABJIATH IJIaH U MOCJIEI0BATEIbHOCTD
JeCTBUH, OCYIIECTBIIATH KOHTPOJIb B (hopMe cpaBHEHHUs CrIoco0a ICHCTBUS U €r0 Pe3ysbTaTa ¢ 33JaHHBIM 3TaJIOHOM C IIEITbI0
oOHapyKeHHsI OTKJIOHEHUH U OTJIIMYUN OT HTalIOHa; BHIOMpATh Hanbosee 3¢ (heKTUBHBIE METO bl PELICHUS 3a]a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUI, KOHTPOJIMPOBATh U OLIEHUBATH IIPOLIECC U PE3YJIBTATHI JEATEIbHOCTH

JuyHocmHuble. POPMUPOBAHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLICHUH U COTPYTHUYECTBE C YUUTEIIEM U CBEPCTHUKAMU;
OBJIa/ICHUE HAyYHBIM MOXO0/IOM K PEIICHHUIO Pa3IMYHbBIX 33/1a4; (POPMHUPOBAHUE IIETIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH

npeomemmsie. HAyYNTHCS IPUMEHATh UMEIOLIUECS 3HAHUS K PELICHUI0 KOHKPETHBIX 3a/1a4 (ONpPEeeIeHNe KUHEMAaTHYECKUX BEIUYNH);
IpaMOTHO OOPMIIATH pellIeHUe 3a7ayu B TETPaAH; UCIIOIb30BaTh MATEMAaTHUECKH alnapar B pellieHrH 3a7a4 Ha YpoKax (U3UKH; OBIAIETh
HAy4YHBIM [TO/IX0/IOM K PELIESHUIO PA3JIMYHBIX 33134 10 TEME

716 CB00OgHOE TaIEHNE TEI 1 CBoOoaHOE MajiecHue Teil. Y CKOpeHHe CBOOOHOTO MmaieHus. /[BrkeHue tena B
0JIE TATOTEHUsI 3eMJIM C HaYaJIbHOM CKOpPOCThI0. Perienue 3amau

MemanpeomemHuple. C TOCTATOUHOM MOTHOTONW U TOYHOCTBIO BBIPAXKATh CBOU MBICITH, BBISBIISATH POOJIEMBI, (DOPMYIHPOBATH TUIIOTE3HL;
ONPEACIISATH MMOHATHUS, CTPOUTH YMO3AKJIKOUEHHUS U I€JIaTh BBIBO/IbI; YCTAHABIMBATH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKYIO
L[eNb PAacCyKIEHU, BBIABUTaTh U 0OOCHOBBIBATh TUIIOTE3bI

JuYHOCmHble. POPMUPOBAHUE YMEHUS BBIPAXKaTh CBOW MBICIIH, BRICITYIIIMBATh COOCCETHUKA, TIOHUMATh €r0 TOUKY 3PCHHSI, TPU3HABATH
MIpaBoO JPYroro 4eJoBeKa Ha MHOE MHEHHE; (POPMHUPOBAHHE LIEJTOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKHU

npeomemmuble. HAyUNTHCS BBIIBUTATh TUIIOTE3BI O XapaKTepe ABMKEHUS TEJ B MOJIe 3eMHOTO TATOTEHHS; OOBSICHITh IPUYMHBI MTaICHUS Tell
C OJIMHAKOBBIM YCKOPEHUEM; TPUBOJUTH MPUMEPHI TAKOTO JBHKEHUS B OKPYKAIOIIEM MHUPE; TPUMEHITh 3HAHUS O PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBHKEHUU AJIs1 OOBSICHEHUS IBUXKEHUS Tell B TIOJIE TSITOTEHUS 3EMIIM U PACCUUTHIBATH €r0 KHHEMATHUYECKUE

XapaKTePUCTUKU
8/7 PaBHOMEpHOE ABMKEHUE TOUKH 11O 1 JIBMKEHHE 110 OKPYKHOCTH C MOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO.
OKPY>KHOCTH LlenTpocTpemutensHoe yckopenue. [TapameTps! ABMKEHHsS] HEOECHBIX Te.
Pemenue 3anau

MemanpeomenHle. TUIAHNPOBATh y4eOHOE COTPYJHUUYECTBO C YUUTENEM U CBEPCTHUKAMU; (POPMUPOBATH LieJIeNoIaraHue Kak MOCTAaHOBKY
yueOHOM 3a/1a4i Ha OCHOBE COOTHECEHUSI TOT0, YTO YK€ U3BECTHO M YCBOCHO y4alllUMCS, ¥ TOTO, UTO €ll€ HEM3BECTHO; UCKATh U BBIICIATH
HE00X0AUMYI0 HH(POPMAIIHIO, CIIE0BATh AJTOPUTMY JIE€ATEIILHOCTH

auynocmuwle. HOpMUPOBAHKE LIEIOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U
OO0IIIECTBEHHOH NMPaKTHKH; UCIIOIb30BaHNE MPUOOPETEHHBIX 3HAHUM JUIs OOBSICHEHUS SIBIICHHM, HAOII01aeMbIX B TOBCETHEBHOM JKU3HU
npeomemmole. HAyIUTHCS OOBSACHATH CMBICH (PU3NUYECKON BETMUMHBI "IEHTPOCTPEMUTENIBHOE YCKOPEHHE' ; ONUCHIBATh U OOBACHATH
PaBHOMEPHOE IBUKEHME 110 OKPYKHOCTH; IPUBOAUTH IIPUMEPBI PAa3JIMYHBIX TUIIOB JBHYKEHUS B OKPYKAIOIIEM MUPE; 3alIUCHIBATH YCIOBUE
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n/a

Hara

miaH | paxr

Tema ypoka Kon-8o Coneprxanue ypoka
yp YACOB acp Yp

U pEelICHUE 3a/1a4 10 COCTABICHHOMY aJITOPUTMY

9/8

Kunemartnka abCcomOTHO TBEPAOTO TEIA. 1 AoGcomoTtHOo TBEpAOE Teno. [TocTynaTebHOE U BpalaTeIbHOE JTBUKCHIEC
Pemenue 3amau a0COMIOTHO TBEPOTO Tela. YTIoBas CKOPOCTh, YaCTOTa U MEPUO1 0OpaIIeHUs.
Pemenue 3anau no teme "Kunemaruka'. IloaroroBka K KOHTPOJIbHOM pabote

mMemanpeomemusie. GOPMUPOBATH yUEOHOE COTPYAHUYECTBO CO CBEPCTHUKAMU U yuuTeneM; (popMUpOBaTh LieJIenolaranue Kak
MIOCTAHOBKY Y4€OHOM 3a71a4l Ha OCHOBE COOTHECEHHsI TOT0, YTO YK€ U3BECTHO M YCBOEHO YYAIIMMCS, U TOT0, YTO €IIE HEU3BECTHO;
YCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKYIO LIEIb PACCYKICHHUH, BBIIBUTaTh 1 0OOCHOBBIBATH THIIOTE3bI
auynocmuule. HopMUpoBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLICHUU M COTPYAHUYECTBE C YUUTEIEM M CBEPCTHUKAMU;
OBJIa/ICHUE HAayYHBIM IOXO0/I0M K PEILIEHHUIO pa3IMYHbIX 3a]a4

npeomenHble. HAYIUTHCS OOBICHATH CMBICT (PH3MUECKON BETMYMHBI "abCOIIOTHO TBEPI0E TENO"; ONUCHIBATH XapaKTep ABHIKCHHS
a0COJIIOTHO TBEPJOTO TeJa; MPUBOJUTH IPUMEPHI Pa3IMYHBIX TUIIOB JABMKEHHS B OKPY)KAIOLIEM MUPE; 3alIUChIBATh YCIOBHE U PEIICHUE
3aJa4 0 COCTABJICHHOMY aJITOPUTMY

10/9

KontposnsHas pabora Nel "Kunemaruka" ‘ 1 ‘ KontponbsHas pabota no teme "Kunemaruka"

Memanpeomemuuple. C TOCTaATOUHOM MOTHOTONW U TOYHOCTHIO BBIPAXKaTh MUCHbMEHHO CBOM MBICIIU; TUIAHUPOBATH U IPOTHO3UPOBATH
pe3ybTaT; penarh 3a1a4i pa3HbIMU CIIOCO0aMH, BBIOMpaTh Hanboee 3pPeKTUBHBIE METO/IBI PEIICHNUS, IPUMEHSATH TOTY4YeHHBIC 3HAHHS
JUuYHOCmHble. POPMUPOBAHUE IIETTIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKHU U
OOIIECTBEHHOH MPaKTHKH; (POpMHUPOBaHIE HABBIKOB CAMOAHAIN3a M CAMOKOHTPOJIS

npeomemHble. 3HaThb CMBICI NOHATUN "TiyTh", "Bpems", "ckopocTs", "yckopenue", "nepemenienne"; HAyduThCsl CUCTEMATU3UPOBATh U
BOCIPOU3BOJUTH 3HAHMSI U HABBIKH, MOJTYYEHHbIE NpU n3ydyeHuu Temsbl "Kunemaruka"

11/10

Nuepuus. Ilepsoiit 3akoH HeroTona 1 ITpuHUUMII TPUYMHHOCTU B MexaHuKe. MHepuus, 3akoH nHepuuu I anumnes.
CBobonHoe Teno. HepuuanbHble 1 HEMHEPIHATbHBIE CUCTEMBI OTCUETA.
IlepBslii 3ak0H HproTOHA

MemanpeomemHble. BLISBIATH TPOOJIEMBI, OCO3HAHHO TUIAHUPOBATH U PETyJIUPOBATH CBOIO JICATEIHHOCTD, BIIAJIETh YCTHOW U TUCHMEHHOMN
PEUb0; COCTABIISITh IJIAH U MOCIIEI0BATEILHOCTD YUeOHBIX IEHCTBUI; BBIIBUTAaTh 1 0OOCHOBBIBATH THIOTE3bI, 0003HAYaTh MPOOIEMBI U
HaxXOJUThb MYTHU UX PCHICHUS, aHAJIU3UPOBATH 00BEKTEI C LECJIBIO BBIACIICHHA UX ITPU3HAKOB

JuyHocmHuble. GOPMUPOBAHUE HAYYHOTO MUPOBO33PEHHUS U MPECTaBICHUHN 0 (pyHAaMEHTaTbHBIX PUIOCO(DCKUX MPUHITUITAX;
(dhopMupoBaHKE IIEHHOCTH 3JI0POBOTO M 0€30MMacHOT0 00pasa KU3HU

npeomemuble. HAYINTHCS HAXOAUTH CBS3b MKy B3aUMOJICHCTBUEM TEJ i CKOPOCTBIO UX JIBHKEHUS; IPUBOUTH IPUMEPHI MPOSIBICHUS
HWHCPLUU B 6BITy; OOBSICHSTH SIBJICHUE HUHCPLUU, 0OBSICHSITH OIIBITHI 110 BSaI/IMOJleI\/’ICTBI/Ho TCJI U AC€JIaTh BBIBOBI, 0OBSICHITH CMBICII IIOHITHS
"WHepIHMAaNbHAs CUCTeMa OTCU€Ta"; OMpeeNsaTh TPaHUIBI IPIMEHUMOCTH MEepBOTo 3akoHa HproToHa

12/11

Cwuita. Macca. Bropoii 3akoH HeroToHa 1 Cwita. MHepTHOCTS Tena. CBsi3b YCKOPEHUS C CUIIOW U Maccol. I'paBuTaninoHHas
U uHepTHas macca. Bropoii 3akon Herorona. Cnoxenue cui,
paBHoAeNcCTBYtomas1. Pemenne 3anaqy
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Memanpeomemuple. C JOCTaATOUHOM IMOJHOTONW U TOYHOCTBIO BBIPAYKaTh CBOU MBICIIH, CIYIIATh U BCTyNaTh B IMAJIOr, y4acTBOBATh B
KOJIJIEKTUBHOM 00CY>KIE€HUM IIPOOJIEM; OCO3HABATh CaMOro ce0s Kak JBIKYILYIO CUIIY CBOEIO Hay4€HUs!, CBOIO CIIOCOOHOCTb K
MIPEOJIOJICHUIO MPETSATCTBUI U CAMOKOPPEKIIMH; CHCTEMHO MBICIIUTB, CO3/1aBaTh, IPUMEHSAThH U IPEOOPa30BBIBATH 3HAKH U CUMBOJIBI JUJISI
peleHus yueOHbIX U 03HaBaTeIbHbIX 331a4

auynocmuwle. HopMUpOBAHIE YCTOMYMBONW MOTUBAIIMH K 00YUEHHIO, TPHOOPETEHNIO HOBBIX 3HAHH, yMEHH, HABBIKOB, CIIOCOO0OB
JEeSATEIIBHOCTH

npeomenmble. HAYUUTHCS OOBACHATH MOHATHA ""Macca", "cua'"; 3HaTh OCHOBHBIE BUBI CUJI M YMETh OIPEICIIATh X B 3aIaHHON CUTYalluy;
HAy4YUTBCS ONPEAEIIATh MAcCy TeJla IO PE3yJIbTaTy €ro B3auMOJCHCTBHS C JPYTHM TEJIOM; Hay4UThCS pelaTh 3a1a4 C IPUMEHECHUEM
MaTEMaTHYECKOI0 BbIpaXEeHMsI BTOporo 3akoHa HeloToHa

13/12 Tpetuii 3akon HerotoHa 1 B3aumoneiictue ten. Tperuit 3akoH HeroToHa. I'eonieHTpryeckas cuctema
orcuéra. [Tpunuun orHocutensHOoCTH ["anunes

MemanpeomemHple. OCO3HAHHO TJIAHUPOBATh U PETYIUPOBATH CBOIO JAESITEIBbHOCTD, BBISBIISTH MPOOIEMBI, BIAJIETh YCTHOW U MTUCHMEHHON
peubio; GOpMUPOBATH IENICTIOJIATAaHIE KaK TTOCTAHOBKY Y4eOHOM 3a/1a4i Ha OCHOBE COOTHECSHHSI TOTO, UTO YK€ U3BECTHO U YCBOCHO
y4alumcsi, 1 TOTo, 4YTO €II€ HEU3BECTHO; CAMOCTOSITENILHO BBIACIATH TO3HABATENBbHYIO 11€J1b, YCTAHABINBATH IPUYMHHO-CIIEICTBEHHBIC
CBS3U, OOBSICHATH Pa3JINYHBIC SIBJICHUS HA OCHOBE (PU3NUYECKON TEOpUn

JuyHoCcmHble. POPMUPOBAHUE IIETTOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIICCTBEHHO! MPAKTHKH; (OPMUPOBAHNE HABBIKOB 0000IIEHHUS M CHCTEMAaTU3alNN TEOPETHUSCKOTO MaTepralia

npeomemmusle. HAyINTHCS OOBSICHATH XapaKTep B3aMMOJICHCTBHS TNl Ha OCHOBE TPEThero 3aKkoHa HbI0TOHA; 00BSICHATH CMBICI TOHSITHS
"reorieHTpUYECcKast cuctemMa Mupa'; 0ObSICHATH OMBITHI, JIOKA3bIBAIOIIME BPAIICHUE 3€MJTH; COMTOCTABIISATH IKCIIEPUMEHTATILHBIC U
TEOpEeTHYECKNE 3HAHUS C 00bEKTUBHBIMU PEATUSIMH JKU3HH

14/13 Pemenue 3amau ‘ 1 ‘ Pemenue 3amau mo teme "3akoHbl HeroToHA"

Memanpeomemnple. OPraHN30BbIBaTh YI€OHOE COTPYAHUYECTBO C YUAIIUMHUCS U YUUTENIEM, HaXOAUTh 001llee pelIeH’e U pa3peniaTh
KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIIMIA U OTCTAaUBAHUSI HHTEPECOB, ONPEIENATh CIIOCOOBI AEHCTBHI B paMKax MPeAI0KEHHBIX
yCJIOBHH U TpeOOBaHUM; CTAaBUTh YUEOHYIO 3a/1a4y, COCTABIIATH IJIaH U MOCJIEIOBATEIbHOCTD ACHCTBUN, OCYIIECTBIISATH KOHTPOJIb B popMme
CpaBHEHHUS CIIoco0a IEHCTBUS U €ro pe3ylibTaTa C 3aJaHHBIM 3TaJOHOM C LENbI0 OOHAPYKEHUS OTKJIOHEHUH M OTJIMYUI OT 3TaJOHa;
BBIOMpPATh Hanbosee 2pHEeKTUBHBIE METOIbI PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUH, KOHTPOJIUPOBATh U OLICHUBATh
MPOLIECC U PE3YIIbTAThl IEATEIbHOCTH

auunocmuule. HOPMUPOBAHNE KOMMYHUKATHUBHONW KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIaJICHHE HAYYHBIM MOJAX0A0M K PEIICHUIO Pa3IMYHBIX 3a7a4; (POPMUPOBAHHE 1[EIOCTHOTO MUPOBO33PEHHS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W OOIIECTBEHHOMN MPAaKTUKH

npeomemmuble. HAYINTHCS IPUMEHATh UMEIOIITNECs 3HAHUS K PEIICHHI0 KOHKPETHBIX 3aj1a4 (MpUMeHeHne 3aKoHOoB HpI0TOHA); TpaMOTHO
oOpMIIATH PEIICHHE 33729 B TETPaIH; UCIIOJIb30BAaTh MAaTEMATHUECKHUM ammapar B pEIICHUH 3a7a4 Ha YpoKaxX (PU3HUKH; OBJIAJIETh HAYIHBIM
MOAXOJO0M K PEIIEHUIO Pa3JIMYHBIX 33/1a4 N0 TEME
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15/14

Cunbl B IpUpo/ie: cuila TSKECTH U 3aKOH 1 Yetbipe BUJa B3aUMOIECHCTBUIN B IPUPOJIE. 3AaKOH BCEMUPHOTO TSTOTEHHUS.
BCEMUPHOTO TATOTEHUS I'paBuTanimoHHas nocTosiHHas U e€ pusnueckuit cmbici. Cua TsHKeCTH Ha 3emiie
u apyrux miuaHerax. [lepsas kocmudeckas CKOpocTs. Penenue 3anau

Memanpeomemuple. ¢ JOCTATOYHON ITOTHOTOM M TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH, JOOBIBATh HEJOCTAIONIYI0 HHPOPMALIUIO C TOMOIIIBIO
BOIIPOCOB; OCO3HABATH CaMOT0 ce0s KaK JBIIKYILYIO CHITy CBOETO Hay4EeHUsI, CBOIO CIIOCOOHOCTH K IIPEOIOJICHUIO MIPEISITCTBUI 1
CaMOKOPPEKIINH; CO31aBaTh, IPUMEHSATh U IPEOOPa30BbIBATH 3HAKU U CUMBOJIBI, MOJICIIH U CXEMBI JUIsl PCLICHHS YICOHBIX U
IIO3HABAaTCJIbHBIX 3aJa4

JauyHocmuyie. HOPMUPOBAHUE LETOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH
OOIIECTBEHHOH MPaKTHKH

npeomemnule. yMeTh HOPMYIHPOBATH 3aKOH BCEMUPHOTO TSATOTCHUSI, HAYYUTHCS IPUBOAUTD IIPHUMEPHI MIPOSIBICHUS 3aKOHA BCEMUPHOT'O
TATOTCHUSA B OKPYKAIOIIEM MUPE, I/I306pa)I(aTI) HaITpaBJICHUC I'PABUTALIMOHHLIX CUJI; 3HATh CBA3b CUJIBI TAKECTHU C Maccou TCJIa; HAYYHUTbCA
CHCTEMaTH3HPOBaTh, 0000MIATh U JIeNIaTh BBIBOJIBI O SIBICHUH TSTOTCHUSI

16/15

Cuuibl B IpUpO/IE: BEC TeJIa, CUIIbI YIPYTOCTH 1 Bec Tema. HeBecomocTs. Ypyras nedopmanus. Cuitel yipyrocta. 3akoH ['yka.
DU3NYECKUN CMBICI KECTKOCTH. Pelienue 3anaq

MemanpeomentHple. C T0OCTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIH, PAllMOHAJILHO IUIAHUPOBATh CBOIO paboTy, 100bIBATh
HEJIOCTAIONYI0 HH(OPMALINIO C TOMOIIBIO YTEHHSI TEKCTA YUeOHUKA; OCO3HABATh CAMOT0 Ce0sl KaK JBIDKYIIYIO CHIIy CBOETO Hay4eHHs,
CBOIO CIIOCOOHOCTH K IIPEOIOJICHUIO MPENATCTBUM U CAMOKOPPEKLIUU, CAMOCTOSITEIbHO HCIIPABIIAThH OMINOKY; CO3/1aBaTh, IPUMEHATh U
peoOpa30BBIBATh MOJICIIH U CXEMBI JIJIsl pEIICHHs YUeOHBIX U MIO3HABATEIBHBIX 3a/1a4, BBIACIATH U KJIacCU(UIIUPOBATH CYIIECTBEHHBIC
XapaKTepUCTUKH 00BEKTa, CTPOUTH BBICKa3bIBaHHE, (OPMYIUPOBATEH MPOOIEMY

auynocmuwle. HOpMUPOBAHKE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
OO0IIeCTBEHHOH NMPaKTHKH; (OPMUPOBAaHUE YCTOMUMBOM MOTHUBAIIUH K 00YUEHUIO

npeomemmsle. HAyUYNTHCS OTINYATh BEC OT CUJIBI TSDKECTH; Tpadudecku n300pakaTh BEC, CUITy YIPYTOCTH; OOBSICHITh BOSHUKHOBEHHE
COCTOSIHUSI HEBECOMOCTH; IPUBOAMUTH IPUMEPHI PA3JINYHBIX BUAOB JehopMalM B OKPY>KalOIIeM MHUpE; ONUCHIBATh YIpyTrue aedopmMannun
MaTeMaTHYECKH C IOMOIIIbIO 3aKoHa [ yKa; onpeiensiTh rpaHullbl IPUMEHUMOCTH 3aKoHa ['yka

17/16

JIaGoparophas pabota Nel "U3yuenue 1 JlaGopatopHas pabota "M3yueHue ABMKEHH Tela IO OKPY>KHOCTH"
JIBUIKEHMsI T€JIa 110 OKPY>KHOCTH" WHCTpyKTaX 10 TEXHUKE OE30MMaCHOCTH

Memanpeomemuple. CTPOUTH IPOJYKTUBHOE B3aMMOJEHCTBHE CO CBEPCTHUKAMHU, KOHTPOJIMPOBATh, KOPPEKTUPOBATH U OLICHUBATH
JNEUCTBHS MAPTHEPA, C TOCTATOYHON MOJHOTOW M TOYHOCTBIO BBIPAXKaTh CBOM MBICIIA B COOTBETCTBUH C 33/1a4aMU U YCIOBUSAMH
KOMMYHHKAIIMH; COCTABJIATh IUIaH U MOCIIEI0BaTeIbHOCTh JEHCTBUM, CpaBHUBATD PE3YNbTAT U CLIOCOO AEHCTBHI € 3TATOHOM C LIENbIO
oOHapyKeHHsI OTKJIOHEHUH U OTJIIMYMI; KOHTPOJIMPOBAThH U OLIEHUBATH MPOLECC U PE3YIbTAThI AESITEIbHOCTH

auynocmuwte. HopMUpOBaHHE MPAKTUYECKUX YMEHMI; (hopMUpOBaHHUE YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DPM3UKHU K
Ha0J110/1aeMbIM B OKPY>KaIOILIEM MHpPE SIBJICHHUSIM; BOCIIUTAaHUE aKKYpPaTHOCTH B 0OpaIlleHHUH ¢ J1abopaTOpHBIM 000py0BaHUEM
npeomemmbie. HAyUNTHCS ONPEAEIATh MAcCy Tella Ha PhIUAXKHBIX BECAX; PACCUMTHIBATh NEPUO IBHKEHUS TeJIa M0 OKPYKHOCTH;
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pacCuUUThIBaTh HCHTPOCTPEMUTCIIBHOC YCKOPCHUEC Pa3HbIMU CHOCO6aMI/I; NPUMCHATH NPUHIUILI CYTICPIO3UIUU CUIT U BTOpOfI 3aKOH
HeroToHa A/1s1 onucaHus ABUKECHUS TeJla; IPUMEHSTh M BHIpAOaThIBaTh MPAKTUYECCKUE HABBIKKA pabOThI ¢ mprbopaMu; 3hHEeKTHBHO
paboTaTh B mape

18/17 Cwiibl B IpUPOJIE: CUIIBI TPEHUS 1 Cyxoe Tpenue. Buasl cyxoro tpenusi. Cuiibl COMPOTUBIICHUS TPU ABUKEHUN
TBEPABIX TEJ B )KUJKOCTAX M ra3zax. Pemenue 3anau

MemanpeomenHuple. C TOCTATOYHOM MOJIHOTOW U TOYHOCTBIO BBIPAXKAaTh CBOM MBICIIH, PAIlHOHAJILHO TUIAHUPOBATh CBOIO paboTy B rpymre,
J00BIBaTh HEJOCTAIOILYIO HH(OPMALMIO C IOMOIIBIO BOIIPOCOB; OCO3HABATH CAMOTI'0 €05l KaK JIBUXKYILYIO CUIIy CBOEIO Hay4eHUs1, CBOIO
CIOCOOHOCTH K MPEOI0ICHUIO PENSTCTBUN M CAMOKOPPEKIIUH, COCTABIATH IUIAH MPOBEICHUS SKCIIEPUMEHTA, CAMOCTOATEIBHO HCIIPABIISATh
OKMOKH; CO3/1aBaTh, IPUMEHATH U IPe0OPa30BhIBATH 3HAKW M CUMBOJIbI, MOJICIIA M CXEMBI JUISl PEIICHHs YU€OHBIX U M03HABATEIbHBIX
3aJa4, BBLACIATH U KJIacCU(UIMPOBATh CYIIECTBEHHbIE XapaKTEPUCTUKU 00bEKTa

auynocmuule. HopMUPOBAHKE [EIOCTHOTO MUPOBO33PEHNUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
OO0I1IeCTBEHHON NMPaKTUKK; (OPMUPOBAHUE YCTOMUMBOM MOTHBAIIUH K 00Y4YEHUIO

npeomemmoie. HAyYnThCS U3MEPATh CUITy TPEHUSI IOKOS, CKOJIbKEHMSI, Kau€HUs; Ha3bIBaTh CIIOCOOBI YBEIMYEHHUS U YMEHBIIECHUS CUIIbI
TPEHUs; IPUMEHSTh 3HaHHs O BUJIaX TPEHUS U CII0co0aX MX M3MEPEHUs Ha IPAKTUKE; OOBICHATH SIBIECHUS, IPOUCXOSAIINE U3-3a HAINYMS
CHWJIbI TPEHUS

19/18 Pemenue 3amaq | 1 | Pewenue 3amau no Teme "Crisl B ipupoie”

MemanpeomentHvle. OPraHN30BbIBATh YU€OHOE COTPYIHUYECTBO C YUALIUMHUCA U YUUTeNleM; paboTaTh HHAUBUIYAIBHO U B TPYIIIIE;
HAXO/UTh 00IIee pelIeHHe U pa3peniaTh KOH(IUKTH Ha OCHOBE COTJIACOBAHUS O3ULIUN M OTCTAaUBAaHUS HHTEPECOB; ONPEIEIIATH CIIOCOOBI
JecTBUI B paMKaX MPeIOKEHHBIX YCIOBUN M TpeOOBaHUH; CTaBUTh YUEOHYIO 33/1a4y, COCTABIIATH IJIaH U TIOCIIEJ0BATEIbHOCTh
JeUCTBUH, OCYILECTBIIATE KOHTPOJIb B (hopMe cpaBHEHHUs crIoco0a AEHCTBHS U €0 pe3yibTara ¢ 3aJaHHBIM 3TAJIOHOM C LEJIBIO
OoOHapy>KeHHsI OTKJIOHEHUH M OTIMYMI OT 3TaJIOHa; BEIOMpaTh Hanbosee 3¢ (eKTUBHBIE METO/IbI PEILICHHS 3a]1a4 B 3aBUCIMOCTH OT
KOHKPETHBIX YCJIIOBUI, KOHTPOJIUPOBATH U OLIEHUBATH MIPOLIECC U PE3YJIBTAThl CBOEH J1€ATEIbHOCTH

auynocmuwte. GopMupoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIIEHUU U COTPYJHUUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIaJICHHE HayYHBIM MOJAXO0J0M K PEIICHUIO PA3INYHBIX 331a4; (OPMHUPOBAHUE LIEJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKU

npeomemmusle. HAyYNTHCS IPUMEHATh UMEIOLINECs 3HAaHUSI K PELIEHUIO KOHKPETHBIX 3aj1au (IBU)KEHUE Tella O]l IeHCTBUEM HECKOJIBKUX
CHJI); TPaMOTHO O(OPMIIATH peIIeHHUE 3a/1a4 B TETPaii; IPUMEHTh 3HaHUS U3 Kypca T€OMETPUHU JJIsl IOCTPOECHUSI BEKTOPHOU CyMMBI
JEHCTBYIONIMX HA TEJIO CHJI; OBJIAJIETh HAYYHBIM MOJX0JJOM K PEIICHUIO Pa3IMyYHbIX 3aJa4 [0 TeMe

20/19 HMnynbe. 3aKOH COXpaHEHUs UMITYJIbCa 1 Nmnynbe Tena. UmMnynbe cuibl. Bropoii 3akon HetoToHa B uMIysibCHOM hopme.
3aKOH COXpaHEHHs uMItyJibca. PeaktnBHOe nBkeHue. Pemenue 3agau

Memanpeomentiple. OCO3HAHHO MJIAHUPOBATh U PETYIMPOBATH CBOIO JESITEIbHOCTD, BBISIBIISATE MPOOJIEMBI, BIAJIETh YCTHOW U MMCbMEHHON
peubto; (OpMHUPOBATH LeJIeNoIaraHie Kak OCTaHOBKY y4eOHOM 3aJjaui Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO M YCBOEHO
Y4YalIIUMCsl, U TOTO, YTO €I11€ HEU3BECTHO; CAMOCTOSITEIBHO BBLIEISATh I03HABATEIBHYIO 11€J1b, YCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE
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CBSI3U, OOBSACHATH Pa3IMYHbIC SBJICHHS HA OCHOBE (PM3NYECKON TeOpUHU

Jauynocmuwte. HopMUpOBaHKE MOTUBALIMY B U3YUYEHUH HAYK O NMPUPOJIE, YOSKAEHHOCTH B BOBMOXKHOCTH [TO3HAHUS IPUPOBI U
MPUMEHUMOCTH U3Y4aeMbIX 3aKOHOB K BaKHEHIITUM 00J1aCTsM JEATEIBHOCTH YEIOBEUYECKOTO 0OIIECTBA; BOCIIUTAHUE YBAXKEHHSI K TBOPLIAM
HAyK{ U TEXHHUKH, TPaXXJAHCKOI'0 MaTpUOTU3Ma, 100BU K PouHe, 4yBCTBa rOPJIOCTH 3a CBOIO CTPaHy

npeomemmsie. HaAyUnThCS OOBSACHATH 3HAUEHHUE NOHATUN "MMITYJbC Tena", "UMITyJIbC CHIIBL"; 3HATh 3aKOH COXPaHEHMsI HMITYJIbCA;
OIIpeNIeNIATh TPaHULIbl IPUMEHUMOCTH 3aKOHA COXPAHEHUS UMITYJIbCa; IPUMEHATh 3aKOH COXPAaHEHHsI UMITYJIbCa AJIs ONUCAHUS
PEaKTUBHOI'O JIBUJKEHUS

21/20

Pemrenue 3anau ‘ 1 ‘ Pemenue 3aiad no reme "3akoH COXpaHEHUsI UMITYJIbca"

Memanpeomemuple. C TOCTaTOUHOM IOJTHOTOW U TOYHOCTBIO BBIPA’KaTh CBOU MBICIU B COOTBETCTBUHU C 33JJa4aMU U YCIOBUSIMU
KOMMYHUKAIMH; BBIIOJHATE AEHCTBHS 110 00pasily, OLIECHUBATh U KOPPEKTUPOBATh JEHCTBUS B COOTBETCTBUHU C 3TAJIOHOM; UCKaTh
nHpopManuio, GOpMHUPOBATH CMBICIIOBOE YTEHHE, 3aKPETUISATh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATh U3YUSHHBIE CIIOCOOBI IEHCTBUH,
MIOHATUH U aITOPUTMOB

auynocmuule. GopMUpOBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUU M COTPYIHHYECTBE CO CBEPCTHUKAMH U YUUTEIIEM;
OBJIa/ICHUE HAayYHBIM MOJXO0/I0M K PEILIECHHUIO Pa3IMYHbIX 33/1a4; (OPMHUPOBAHUE LIETOCTHOIO MUPOBO33PEHHS], COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTHKH

npeomenHble. HAyUUThCS IPUMEHSTh UMEIOIMECS 3HAHUS K PEIICHUI0 KOHKPETHBIX 3ajau (3aKOH COXPAaHEHUs UMITYJIbCa); TPAMOTHO
oopMIIATE pemeHne 3a71a4y B TETPaH; UCIOIb30BaTh MATEMAaTHUECKU almapaT B pEIICHUH 3a/1a4 Ha YpoKaxX (PU3MKH; OBIIAJAETh HAYIHBIM
IIOAXOJO0M K PELICHUIO Pa3JIMYHBIX 3a/1a4 110 TEME

22/21

Mexanuueckast pabota. MoiHocTh. JHeprus 1 Pabora cunbl, MOIIIHOCTS, dHeprusa. Kunerndeckas sueprus. Pabota cubl
TsokecTH. [loTeHManpHas 3Heprus Tena B rpaBUTallnOHHOM noJie. PaboTa cuiibl
yrnpyroctd. [loTeHnransHas 3Heprust ynpyro aeopMupoBaHHOTO Tena.
Pemenne 3amau

MemanpeomemHyle. C TOCTATOYHOUN MOJTHOTON U TOUHOCTBIO BBIPAXaTh CBOM MBICIIH, CIIyIIaTh U BCTYNAaTh B AUAJIOT, y4aCTBOBAaTh B
KOJUIEKTUBHOM OOCY>KIEHHH MPo0JIeM; 0CO3HABATh CAMOT'0 ce0s KaK JIBHKYILYIO CHILY CBOETO Hayu€HHUsl, CBOIO CIIOCOOHOCTh K
MIPEOIONECHUIO MPEMATCTBUN U CAMOKOPPEKIIUN; CHCTEMHO MBICITUTh, IPUMEHATH U MPE0OPa30BBIBATH 3HAKK M CUMBOJIBI JAJISI PELICHHS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4

JuyHOCmHble. POPMUPOBAHUE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHU U
001IeCTBEHHOMN MPAaKTUKH; (OPMUPOBAHNE YCTOMUNBON MOTHUBALIUU K O0YUYEHHUIO

npeomemmuble. HAyINTHCS OOBSCHATH 3HAUCHUN TTOHATHI ""MexaHuveckas pabora', "MomHocTs", "sHeprus”, "moTeHnnaIbHas 1
KHUHETHYECKas YHEPTUs Tena'"; HAy4YUuThCs ONPENeIsATh, COBEPINAET JIU CHIa padO0Ty; BEIYHCIIATh MEXAaHHUECKYIO pa0OTy U MOIIHOCTD; 3HATh
(hOpMYyIIBI 17151 BBIYUCIICHUS KHHETUYECKOM U MTOTEHIIUATIHbHON YHEPTHH TeJa

23/22

3aKOH COXpaHEHUsl JHEPTUU B MEXAHUKE | 1 | 3akoH coxpaHeHus MexaHHUecKO# dHepruu. Pernenne 3aau

Memanpe()./nemnble: q)OpMI/IpOBaTB MMPEACTABJIICHUA O MATCPUAJIbHOCTU MHUPA,; OCYIICCTBIIATHL KOHTPOJIb B (I)OpMC CpaBHCHMU crocoba
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n/a

Hara

miaH | paxr

Tema ypoka Kon-8o Coneprxanue ypoka
yp YACOB acp Yp

JCWCTBUS M €r0 Pe3yJsibTaTa ¢ 33/IaHHBIM 3TAJTOHOM C LIEIbI0 OOHAPY)KEHNUSI OTKJIOHEHUH U OTJIMYHIA OT 3TaJIOHA, BHOCUTH HEOOXOIUMBIE
JIOTIOJIHEHHUS U KOPPEKTUBBI B IJIaH U CIIOCOO JCWCTBUSA B CIIy4ae PacX0kKJIEHUs ATallOHA, PEaTbHOTO JEHCTBUS U €T0 MPOIyKTa;
aHAJIM3UPOBATh U CUHTE3UPOBATH 3HAHMSI, YCTAHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTUUECKYIO LIETIb PACCYXKACHUH,
CTPYKTYPUPOBATh 3HAHUS

auynocmuule: HopMUPOBAHHE [IEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
00IIeCTBEHHOM MPAaKTUKH; (OPMUPOBAHNE HABBIKOB 0000IIEHUS U CUCTEMATHU3allMi TEOPETUUYECKOT0 MaTepuraia

npeomemmsie. HAyUNTHCS ONUCHIBATh MIEPEXOIbl OJTHOTO BU/Ia SHEPTUU B IPYIOi; IPUMEHSTh UMEIOLMECS 3HAHUS /JIs PELICHUS
(bu3nyecKux 3aaa4y

24/23

JlaboparopHast pabota Ne2 "M3yuenue 1 JlaboparopHas padota "M3ydeHne 3akoHa COXPAHCHUS MEXaHUYECKOH sHeprun"
3aKOHA COXPAHEHHsI MEXaHUYECKOM YHepruu’” WHCTPYKTaX 10 TEXHUKE 0€30MaCHOCTH

Memanpeomemuple. CTPOUTH IPOJYKTUBHOE B3aUMOJEHCTBHE CO CBEPCTHUKAMU, KOHTPOJIMPOBATH KOPPEKTUPOBATH U OLIEHUBATH
JeicTBUS MapTHEPA, C IOCTaTOYHOMN MOJTHOTON U TOYHOCTBIO BBIPAXKaTh CBOM MBICIIM B COOTBETCTBUU C 33JjauaMH U yCIOBUSAMU
KOMMYHHKAIIMH; COCTABJISTh IUIAH U MOCIIEA0BATEILHOCTh ICHCTBUN, CPAaBHUBATD PE3YNIBTAT U CIIOCOO JICHCTBHIMA C 3TATOHOM C LENIBIO
OoOHapyKeHHsI OTKJIOHEHUH U OTINYUI; KOHTPOJIIMPOBATh U OLIEHUBATH IIPOLIECC U PE3YJIbTaThl IEATEIbHOCTH

auynocmuule. GopMUpOBaHHE MPAKTUYESCKUX YMEHHIA; (HOpMUpPOBaHHE YOSIKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DPM3UKHU K
Ha0JII0aeMBIM B OKPY’KaIOIIEM MHpPE SIBJIEHUSIM; BOCIIMTaHUE aKKYPaTHOCTU B OOpAIlleHUH € J1a00paToOpHbIM 000pyJ0BaHUEM
npeomemmboie. HayuYnThCS ONPEAEIATh BEC Tela U CUJIy YIIPYTrOCTH; PACCUUTHIBATh MOTEHIIMAIBHYIO SHEPTUIO MTOAHSITOrO Ipy3a U
ne(GopMHUPOBaHHON NPYKUHBI; OOBSICHATH PACXOXKICHUS B PE3YJIbTaTaX U3MEPEHHUH ¢ TOUKH 3pEeHHs] KOHCEPBAaTUBHOCTH JCHCTBYIOIUX CHII
Y 3aMKHYTOCTHU UCCIIEyEMOIN CUCTEMBbI; IPUMEHSATh U BbIpabaThIBaTh MPAKTUYECKUE HABBIKU PabOThI ¢ mpubopamu; 3PpPeKTUBHO paboTaTh
B I1ape

25/24

Pemenue 3anau 1 Pemenue 3anau no teme "3akoHbI coxpaHeHus B MexaHuke". Iloaroroska k
KOHTpPOJIbHOM pabote

Memanpeomemmple. C TOCTATOYHON MOJTHOTON U TOUHOCTBIO BBIPAXaTh CBOM MBICIIM B COOTBETCTBUU C 33J1a4aMU U YCIOBUSMHU
KOMMYHUKAIMU; BBITTOJHATH IEUCTBUS TI0 00pa3Ily, OIIEHUBATh U KOPPEKTUPOBATH JACHCTBUS B COOTBETCTBUHU C ATAJIOHOM; UCKATh
uHpopmainio, GoOpMHUPOBATH CMBICIIOBOE YTEHHE, 3aKPEIUISATh U MIPH HEOOXOAUMOCTH KOPPEKTHUPOBATH H3yUeHHBIE CIIOCOOBI 1eWCTBUM,
MOHSTUHI U aITOPUTMOB

JuyHOoCcmHble. POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM;
OBJIQJICHHE HAYYHBIM ITOIX0/IOM K PEIICHUIO PA3IMYHbBIX 3a7a49; (OpMUPOBAHKE IIETOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKH

npeomemHmble. HAYUYUTHCS IPUMEHATHh UMEIOIITUECS 3HAHMS K PEIICHUIO KOHKPETHBIX 3a/1a4 (3aKOH COXPAaHECHHS UMITYJIbCa, 3aKOH
COXPAaHEHHUS SHEPTUH ); TPAMOTHO OPOPMIISITH PEIICHUE 3374 B TETPAIU; UCIIOIB30BaTh MAaTEMATUYECKUI anmapaT B pelICHUH 3a/1a4 Ha
ypokax (pU3MKH; OBJIA/IETh HAYYHBIM MOX0I0OM K PEIICHUIO PA3IMYHBIX 33724 110 TEME

26/25

Kontposnbnast pabora Ne2 "JIunamuka. ‘ 1 ‘ KonrtposnbHas padora no remam "Iunamuka', "3aKkoHbI COXpaHEHHUs] B MEXaHUKe"
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Ne Jlara Tema ypoka Kon-8o Coneprxanue ypoka
/| mian | dpaxrt P 4acoB A1ep yp

3aKOHbBI COXPAHEHHUS B MEXaHUKe"

MemanpeomentHple: C J0CTaTOYHOM IOJIHOTOM U TOYHOCTHIO BBIPAXKATh IMCbMEHHO CBOU MBICIIN; INIAHUPOBATh U IPOTHO3UPOBATh
pe3ybTaT; penarh 3aa4i pa3HbIMU CIIOCO0aMH, BIOMpaTh Hanboee 3pPpeKTUBHBIE METOIbl PEIICHUS, IPUMEHSTh MOJIy4YeHHbIC 3HAHUS
auynocmuwle: HopMUPOBAHHE LIEIOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
OO0IIECTBEHHOH NMPaKTHKH; (POpMUPOBAaHNE HABBIKOB CAMOAHATIN3a U CAMOKOHTPOJIS

npeomemHble: 3HaTh CMBICI MTOHATUH "Macca", "yckopenue", "cuna", "ummynbc", "padota", "MomHOCTE", "sHEpTH"; HAYUUTHCS
CUCTEMATU3UPOBATh U BOCIIPOM3BOAUTH 3HAHUS U HAaBBIKHU, IIOJYyYEHHbIE IPU U3ydueHuu TeM "JluHamuka'", "3akoHbl COXpaHEHHUS B
MexaHuke"

27/26 YcnoBus paBHOBECUS TEN 1 PaBHOBeCHE MaTepUAIBHON TOYKHU M TBEPAOIO Tena. Buasl paBHOBecHs. Y CIIOBUS
paBHOBecHs. MoMeHT cuiibl. Pemienue 3agau

MemanpeomenHple. C T0CTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXKAaTh CBOU MBICIIH, 10OBIBATh HEJIOCTAIOIIYI0 MH(OPMAIUIO C TOMOILBIO
BOIIPOCOB; OCO3HABATH CAMOTI'0 Ce0sl KaK JBUXKYIIYIO CHIIy CBOETO Hay4EHHUs], CBOIO CIIOCOOHOCTh K IPEOJOJICHUIO IPENATCTBUM U
CaMOKOPPEKIMU; CUCTEMHO MBICIUTh, IPUMEHATH U IPe0Opa30BbIBATh 3HAKH U CUMBOJIBI JUISI PELLICHUsI yYE€OHBIX M IT03HABATEIbHbIX 3a7a4
JAuuHocmHuple. HOPMUPOBAHUE LIETOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OO0I1IECTBEHHOH NMPaKTUKH

npeomenmHble. HAYIUTHCS OOBACHATH 3HAUCHHE MOHATHH "MOMeHT cuutbl", "peraar”, "610k", "paBHOBecHe"; 3HATh (HOPMYITMPOBKY IIEPBOTO
Y BTOPOI'O YCJIOBHUI paBHOBECHs TBEPIOTO TeJa; CUCTEMaTU3UPOBATh U 0000IATh CBEJEHNS O PABHOBECHM TBEP/BIX TEN; HAXOAUTh
IIPUMEpPHI PhIYaroB B NOBCEIHEBHOM JKU3HM; pElIaTh IPOCTEHIIINE 3a/Ja4H HA YCIOBHsI pABHOBECHS

MounekynsipHas ¢pusuka. Tepmonunamuka (17 yacos)

28/1 OcHosuble nonoxeHuss MKT. bpoyHoBckoe 1 Tennosoe neukenne. MKT ctpoenus BenecTsa u €€ SKCIIEpUMEHTAIbHbIC
JBHKEHUE JokazarenbeTBa. MosekynsipHas U MoJsipHas Macca. KonmdecTso BemecTsa.
bpoyHoBCkoe nBukeHHE. Pemenne 3anau

memanpeomemmuoie. GOpMUPOBATH y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMMU; UCKATh U BBIJEISATH HEOOXOJUMYIO
nH(pOpPMaLINIO, CIIEI0BATh AITOPUTMY €ATEIbHOCTH; IPUMEHSTh 3HAHUS U3 IPYTUX IPEeIMETHBIX o0sacTeit

auynocmuwte. HopMUpOBaHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHU U
0OIIeCTBEHHOM MPAaKTUKH, U YCTOMYHMBOIO O3HABATEILHOTO MHTEpECca K U3YUYEHHUIO ECTECTBEHHBIX HAayK

npeomennble. HAyUUThCsl OPMYIHPOBATH OCHOBHBIE MOJIOKEHHS MOJIEKYIIPHO-KUHETHYECKOI TeOpUH; OOBSACHATh Pa3InUHbIC SBJICHHUS,
onupasch Ha noaoxeHust MKT; mpuMeHsATh NMEroIMecs 3HaHNs U3 XMMHUU K PEIICHUI0 KOHKPETHBIX 3a1a4 10 TEME; CUCTEMATU3UPOBATH
MMEIOIIMECs 3HAHUS U3 Kypca OCHOBHOM HMIKOJIBI IO MOJIEKYJISIpHOH (U3UKe

29/2 BianmoneiictBue monekyn. CtpoeHune 1 Mornekyna. BzanmosieiicTBie MOJIEKYJ B pa3HBIX arperaTHBIX COCTOSTHHSX
TBEPBIX, )KUJKUAX U ra3000pa3HBIX Tel BEILIECTBA

Memanpeomemubte: BBIABJIATH Hpo6neMy, C JIOCTaTOIIHOfI MOJTHOTOM ¥ TOYHOCTBIO BbIpaXXaTb CBOU MBICJIM; BBIACIATE U OCO3HABaThb TO, YTO
YKC€ YCBOCHO B KYpPCC (1)I/I3I/II(I/I U 9TO M€ IMOJICKUT YCBOCHHIO, OLICHUBATH KAYCCTBO U YPOBCHL YCBOCHHUA MATCpUAJId; AHAJIM3UPOBATH U
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n/a

Hara

miaH | paxr

Tema ypoka Kon-8o Coneprxanue ypoka
yp YACOB acp Yp

CUHTE3UPOBATh 3HAHUS, YCTAHABIIUBATh IIPUYUHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKYIO LIETIb PACCYKIACHUMN, CTPYKTYPUPOBAThH
3HaHUA

auynocmuwle. HopMUpOBaAHHE YMEHUS BECTU AUAJIOT C YIUTEIEM U OJHOKIACCHUKAMH Ha OCHOBE PAaBHOIPABHBIX OTHOIICHUH W B3aUMHOTO
YBa)KEHUS; OCO3HAHUE LIEHHOCTH HAay4YHBIX 3HAHUH JUUIs1 0OBSACHEHUS SIBJICHUH OKPYXKAIOIIEro MUpa

npeomenHble. HAYUUTHCS OOBSCHATH OCHOBHBIE CBOWMCTBA BEILIECTB U PA3IUYHbIC (DU3NYECKHE SBJICHUS HAa OCHOBE 3HAHUN O CTPOCHUU
BELLECTBA

30/3

OcHoBHoe ypaBHeHue MKT 1 Wneanphsliii ra3. Jlapnenue raza. OcnoBHoe ypaBHenue MKT. Ces3p Mexny
JTaBJICHUEM Ia3a U CpeHeld KNHEeTUYECKOW IHEepTrUel TEeII0BOro JBU)KEHUS
MoOJIeKyJ. Pemenue 3ana4

Memanpeomemuuple. GOpMUPOBATH yueOHOE COTPYAHHUECTBO C YUUTEIEM U CBEPCTHUKAMU; (POPMHUPOBATH IIENIETIOIaraHie KaK
MMOCTAaHOBKY y4eOHOH 3a7]a4i Ha OCHOBE COOTHECEHUS TOTO, YTO yXKE M3BECTHO U YCBOCHO YYalIUMCS, H TOTO, YTO €& HEU3BECTHO;
BBIICTISITH M JOPMYIIHPOBATH IO3HABATENBHYIO 11€J1b, ICKATh U BBIACIATH HEOOXO0UMYI0 HH(OpMAIIHIO, CTIEI0BAThH AITOPUTMY
JESITEILHOCTH

JuyHOoCmHble. POPMUPOBAHUE CAMOCTOATEILHOCTH B MPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHI, UCIIOIb30BaHNE
MPUOOPETEHHBIX 3HAHUH B TIOBCETHEBHOM KU3HU; (DOPMHUPOBAHKIE HABBIKOB OOOOIICHUS M CHCTEMATH3AI[UN TEOPETUICCKOTO MaTepraa
npeomemmuble. HAYUUTHCS OOBSCHATH CMBICH (PU3NUECKHUX BEIMYMH "naBieHue", "cpeaHsis CKOpoCcTh MoneKyn", "KoHIeHTpauus'";
O0BSICHUTH BOSHUKHOBCHHE JJABJICHHS ra3a Ha CTEHKH cocyna Ha ocHoBe MKT; BeipakaTh Gpuszndeckue BenauHbl B eauaumax CU;
3aMKChIBaTh YCIOBHE U PElIeHHE KOJTUYECTBEHHBIX 33]1a4 [0 COCTABICHHOMY aJrOPUTMY

31/4

Temneparypa. DHeprus TEMIOBOIO 1 Temnepatypa u TeroBoe paBHoBecue. lkans! Lenbcus n KenbBuna.

JBH>KEHUS MOJIEKYJT AOcoroTHas TeMIiepaTypa Kak Mepa cpeiHel KHHETHYECKON YHEPTHUH TETIOBOTO
JBUOKEHUSI MOJIEKYJI. DU3NUYECKUI CMBICI ITIOCTOSSHHOW bonbiiMana. Pemenue
3a1a4

Memanpeomemuple. C TOCTATOUYHOM IMOJTHOTOW U TOYHOCTBIO BBIPAYKAaTh CBOU MBICIIM B COOTBETCTBHH C 3a/1a4aMH U YCIIOBUSIMU
KOMMYHMKAIUH; TJIAHUPOBATh U MPOTHO3UPOBAThH PE3YJIbTAT; pellaTh 33JJaul pa3HbIMU clioco0amu, BbIOMpaTh Hanboee F3p(heKTHUBHbIE
METO]Ibl PEIIECHNUS], IPUMEHATH MTOJIyYEHHBIE 3HAHUS

JUuYHOCmHble. POPMUPOBAHUE YCTOWYNBON MOTHUBALMU K 00Y4EHUIO, IPUOOPETEHHUIO HOBBIX 3HAHUM, YMEHUI, HABBIKOB, CITIOCOOOB
JEATEIBHOCTH

npeomemmole. HAyYNTHCS IOHUMATh CMBICT (U3NYECKUX BETUYMH "TeMriepatypa', ""cpenHss KUHeTUYeCcKast JHEprusi MOJIeKy'"; 3HaTh
CYLIECTBYIOIME IIKaJIbI u3MepeHus Temneparypsl (Llenscus, KenbBrHa) 1 yMeTh EpeBOANTD 3HAUEHUS U3 OAHOM IIKAJIbI B IPYTYIO;
MTOHUMATh U OOBSACHATH CBSI3b TEMIEPATYPHI ra3a Co 3HAUEHUEM CpeJHEeN KHHETHUECKON SHEPTUH MOJIEKYII, pelliaTh 3aJja4uu 10 TeMe

32/5

VYpaBHEHHE COCTOSHUS UACATBHOTO rasa. 1 YpaBHEHHE COCTOSHUA UACATBHOTO raza. @U3N4eCcKuil CMBICII YHUBEPCAIbHOU
I"a30BBIE 3aKOHBI razoBoi moctostHHOM. M3omporecc. M3oTepmudeckuit mpouecc. 3akoH boiims-
Mapwuorra. M306apHslii nporecc. 3akoH I'eif-Jlroccaka. M30xopHbIi mpolecc.
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n/a

Hara

I1aH

(bakT

Tema ypoka Kon-8o Coneprxanue ypoka
yp YACOB acp Yp

3akon lapns. I'paduxu n3onpoueccos. Pemenue 3amau

Memanpeomemuule. GoOpMUPOBATH y4eOHOE COTPYAHHUECTBO C YUUTEIEM U CBEPCTHUKAaMU; (OPMUPOBATH IIEJIETOIaraHue Kak
MOCTAHOBKY y4eOHOMU 3a7]auil Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ U3BECTHO M YCBOCHO y4aIllUuMCs, U TOTO, YTO €IIé HEU3BECTHO;
BBIICTISITH M (QOPMYIIMPOBATH O3HABATENBHYIO 11€Jb, ICKATh U BBIACIATH HEOOXOUMYI0 HH(OPMAIIHIO, CIIEA0BATH AITOPUTMY
NEeSTEIbHOCTH

JuyHoCcmHble. POPMUPOBAHUE CAMOCTOATEILHOCTH B IPUOOPETEHUHN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHI, HCIIOJIb30BaHNE
NpUOOPETEHHBIX 3HAHUH B TOBCETHEBHOM JKU3HU

npeomemHmble. HAYYUTHCS TOHUMATh CMBICH (PU3MYeCKUX BennduH "nasienue”, "remreparypa’, "oobEM", "KomuecTBo BemecTna';
OIMCBIBATH M OOBSACHATH U3MEHEHHE COCTOSIHUS Ha MOJIENIN MICIHOTO r'a3a; OMMCHIBATh Pa3InYHbIC N30IPOIIECCHI; BHIPAXKAaTh
¢busnueckre BennuuHbl B equHuax CU; 3anuceBaTh YCIOBHE U pelIeHHE KOJTUYECTBEHHBIX U IrpadMuecKuX 3aJay M0 COCTaBICHHOMY
AITOPUTMY

33/6

JIaboparopHas padota Ne3 1 JlaboparopHas paboTa "DkcnepuMeHTalIbHas MTpoBepKa 3akoHa [ eii-Jlroccaka"
"JKcriepuMeHTaIbHas MpoBepKa 3akoHa [ ei- NHcTpykTax no TeXHUKE 0€30MacCHOCTH
Jlroccaka"

MemanpeomentHble: CTPOUTH MPOTYKTUBHOE B3aMMOJICHCTBUE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh KOPPEKTHUPOBATh U OIICHUBATH
HeﬁCTBHﬂ HapTHépa, C ZIOCTaTOLIHOf/'I MHOJIHOTOU ¥ TOYHOCTBIO BBIPpAXKATh CBOU MBICJIM B COOTBETCTBUU C 3a/la4aMU U YCIIOBUAMU
KOMMYHHKAIIMH; COCTABJISITh TUIaH M MOCIIEI0BATEeIbHOCTD ICHCTBUH, CPABHUBATH PE3YJIBTAT U CIIOCOO JCHCTBHI C 3TAIOHOM C LIEJIBIO
OOHapyKEHHsI OTKIIOHEHUH M OTIIMYMI; KOHTPOJIMPOBATh U OLIEHUBATH MPOIECC U PE3YJIBTATHI I TSILHOCTH

JuyHocmHuble: POPMUPOBAHUE MPAKTUUECKUX YMEHHH; POopMUpOBaHUE YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3HUKH K
Ha0JII0JaEMBIM B OKPYXKAIOIIEM MUpPE SIBICHUSM; BOCIIUTAHUE aKKypaTHOCTH B OOpAIICHUH C JA00paTOPHBIM 000pYyI0BaHUEM
npeomemmuble. HAYUNTHCS TIPOBEPSTH OMBITHBIM IyTEM BBITIOJIHEHHUE COOTHOIICHHS 00bEMa U TeMIepaTyphl B X0/ H300apHOTO
HarpeBaHus ra3a (Ha mpuMepe BO31yxa)

34/7

Pemenwue 3amay ‘ 1 ‘ Pemenue 3ana4 no teme "I'a30Bble 3aKOHBI"

MemanpeomentHble: OPraHN30BbIBATh YUEOHOE COTPYIHUYECTBO C YHAUIUMHUCS U YUUTENIEM; pad0TaTh HHAUBUYAIIBHO U B TPYIIIIE;
HaXO/UTh 00Ilee pelIeHe U pa3pemaTb KOHGIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UILUI U OTCTAaUBAHUS HHTEPECOB; ONPENENATh CIIOCOOBI
NeHCTBUI B paMKax MPeJI0KEHHBIX YCIOBUM U TpeOOBaHMIl; CTaBUTh yueOHYIO 3a/1a4uy, COCTaBJIATh IJIaH U MOCJIE0BATEIbHOCTD
JeWCTBUH, OCYIIECTBIIATH KOHTPOJIb B (hopMe cpaBHEHHUs criocoda IEHCTBUS U €ro pe3ysbTaTa ¢ 33JaHHBIM 3TAJIOHOM C IIEJIbI0
oOHapyKeHHs OTKJIOHEHUH U OTJIIMYMI OT ATaJIOHA; BEIOMpaTh Harbosee 3¢ (eKTUBHBIE METOAbI PELICHHS 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIIOBUM, KOHTPOJIMPOBATH U OLIEHUBATH IIPOLIECC U PE3YJIBTATHI CBOEH EATENBHOCTH

JUuYHocmHuble: POPMUPOBAHUE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYITHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM;
OBJIa/ICHUE HAyYHBIM MOXO0/IOM K PEIICHHUIO Pa3IMYHbIX 33/1a4; (OPMHUPOBAHUE IIETTOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOI MPaKTUKU

npeomentnble. HAyUUThCSl IPUMEHSTh UMEIOIMECs 3HAHUS K PEIICHUI0 KOHKPETHBIX 3aj1au (ra30BbI€ 3aKOHBI); TPaMOTHO 0(hopMIISITh
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peICHUC 3a1a4 B TCTpaau; UCII0JIb30BaTh MaTeMaTHYeCKHUI arrapar B pCUICHUHU 3a/1a4 Ha YPpOKax (1)I/I3I/IKI/I, OBJIaZAICTb HAYYHBIM IMOAXOJ0M K
PEIICHUIO PAa3JIMYHBIX 3aJa4 110 TEMEC

35/8

Haceimennsiii map. Kunenue. BiiaxxHocTs 1 B3aumnble npeBpalieHus KUAKOCTH U raza. [lapooOpa3zoBaHue U KOHIAEHCALINS.
BO3/yXa Hacoiennsiil u HenacoeieHHubii nap. Kunenue. [apiuansHoe naBienue
BOJISTHOTO TIapa. AOCONIOTHAS M OTHOCUTENIbHAS BIAYKHOCTh BO3AyXa. Pemenue
3a1a4

MemanpeomemHuuple. C TOCTATOUHOM MOJTHOTONW U TOYHOCTBIO BBIPAXKaTh CBOU MBICITH, I00OBIBATh HEIOCTAIOILYI0 HHPOPMAIUIO C ITOMOILBIO
BOIIPOCOB; OCO3HABATH CAMOT0 Ce0sI KaK ABMXKYIIYIO CHITY CBOETO Hay4eHHsI, CBOIO CIIOCOOHOCTh K MPEOIOJICHUIO MPETSTCTBHIA U
CaMOKOPPEKIINH, COCTABIISATH TUTAH PEIICHUS 3a]]a91, CAMOCTOSITEIILHO HCIIPABIISITh OMIMOKH; CO3/1aBaTh, IPUMEHSIThH M MPEOOPa30BHIBATH
3HAKU M CHMBOJIBI, MOJICIIA U CXEMBI JUIsI pEIICHUs YUeOHBIX U MO3HABATENbHBIX 3a/1a4, BBIACIATH U KIacCU(PUIIMPOBATh CYIIECTBEHHBIE
XapaKTEPUCTUKUA 00BEKTa

JuYHOCmHble. GOPMUPOBAHUE IIETIOCTHOIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIICCTBEHHO! TPAKTHKH; UCIIOIH30BaHKE MPUOOPETEHHBIX 3HAHUH JIs1 OOBSCHCHHUS SIBJICHUH, HAOIIOJAeMBIX B IIOBCEAHEBHOW KU3HU
npeomemmusle. HAyIUTHCS OOBSCHATH 3HAUCHHE MOHITHI "HACHIIIEHHBIHN map", "muHaMu4eckoe paBHOBecue", "ucnapenue",
"konnencanus'", "kurnenue", "BIaXXHOCTh BO3ayXa", "Touka pockl"; 3HATh MPUHIIUI ACUCTBHUS ICUXPOMETPA; HAYUYUTHCS MOIH30BATHCS
TICUXPOMETPUYECKON TabJIUIIeH; 3aMMChIBATh YCIOBUE M PEIICHUE 33124 M0 COCTABICHHOMY aIrOPUTMY

36/9

CrtpoeHne u CBONWCTBAa KPUCTAIUIMUECKUX U 1 Kpucrannuueckue u amopdusie Tena. Mojenb cTpoeHus TBEPABIX Tell.
aMOp(HBIX Tell MexaHnyeckue cBOMCTBA TBEPABIX Tel. JKUAKNE KpUCTAIIIbL

MemanpeomenmHuple. ClyliaTh, BCTYNaTh B JUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYXJIEHUH MPOOIeMbl; (OPMHUPOBATH LieJIeNoIaraHue
KaK [I0CTaHOBKY y4eOHOM 3aJjaul Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ NU3BECTHO U YCBOEHO YUaIllUMCSl, ¥ TOTO, UTO €Il HEU3BECTHO;
CaMOCTOSITEJIbHO BBIJENIATH [T0O3HABATENBHYIO 1€)Ib, YCTAHABINBATh IPUUNHHO-CIIEICTBEHHBIE CBSA3U

auynocmusle. HOpMUPOBaHKME YCTOMUMBOIO HHTEPECA K U3YUEHHUIO HOBOTO; (POPMUPOBAHHUE YOSKIEHHOCTH B 3HAUUMOCTH JTIOCTHKEHUIN
€CTECTBEHHBIX HayK JJIsl YZOBJIETBOPEHUS 3alIPOCOB COBPEMEHHOT'0 001IeCTBa

npeomemmsie. HAyYNTHCS OTINYATh KPUCTAIUIMYECKHUE U aMOp(HBIE TeNa [0 UX CBOMCTBAM OT JKUIKOCTEN U Ta30B; OOBSICHITH 3HAUEHUE
noHaTuil "anuzorponus”, "amopdHoe Teno", "KUAKUNA KpucTaml'"; 3HaTh 00JaCTH NPUMEHEHHUs )KUJKUX KPUCTAJJIOB

37/10

KonTtponsras pabora Ne3 "Ocrosst MKT" | 1 | Kontponbuas paGora mo Teme "Ocrosst MKT"

Memanpeomemuple: C TOCTaATOUYHOM IMOJTHOTOW U TOYHOCTBIO BBIPAKAaTh MUCbMEHHO CBOM MBICIIN; IUTAHUPOBATh U IPOTrHO3UPOBATh
pe3yNbTaT; pelmaTh 3aa4u pa3HbIMU CIOc00aMu, BEIOMpaTh Hanbosee 3pPeKTUBHBIE METO/IbI PEIICHUS, TPUMEHSATh MOJy4YE€HHbIE 3HAHUS
auynocmuple: HoOpMUPOBAHHE LIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
00IIeCTBEHHOM MPAaKTUKH; (OPMUPOBAHNE HABBIKOB CAMOAHATIN3a U CAMOKOHTPOJIS

npeomemmbwie. 3HaTb CMBICI IIOHATUN "HleanbHbIN ra3", "naBnenne”, "temneparypa'; HAy4uTbCA CUCTEMATU3UPOBATh U BOCIIPOU3BOIUTH
3HAHUS U HaBBIKH, NOJy4YEeHHbIE pU n3ydyeHuu Temsl "OcnoBsl MKT"

38/11

Buytpennss sneprus. Pabora B | 1 | Buyrpennss sHeprus uaeansHOro rasa. TepMoIuHAMIYECKAs CHCTEMA 1 8
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TEPMOIMHAMUKE paBHOBecHOE cocTosiHue. PaboTa u Temsonepeaaya Kak criocoObl H3MEHEHUS
BHYTpPEHHEHN sHepruu. Pemenne 3ana4

MemanpeomenHbple. NCTIONb30BaTh aIEKBATHBIE SI3IKOBBIE CPEACTBA TSl OTOOpaxKeHuss HHPOpMaLuH B (popMe pedeBhIX BHICKa3bIBaHUH C
LEJbIO0 JIAHUPOBAHUS, KOHTPOJIS M CAMOOIICHKH; OCO3HABaTh CaMOTro ce0s KaK JIBMXKYIIYIO CHIIY CBOETO Hay4eHHs, CBOIO CIIOCOOHOCTD K
MIPEOJIOJICHUIO MPETSATCTBUN M CAMOKOPPEKINH; OOBSACHATH (PU3NYECKHE TPOIIECCHI, CBSI3U M OTHOILICHHUSI, BBISIBIIIEMBIE B IIPOLIECCE
U3y4YeHUs TaHHOH TeMBI

auynocmuule. HopMUpOBaHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
OOIIIECTBEHHOM MPAKTUKH

npeomenHble. HAYUUTHCS TIOHUMATh CMBICH (PU3NYECKUX BETMYMH "BHYTPEHHSS SHEPTUS UICAIBHOTO ras3a", "padora uaeanpHoro rasa';
IPUMEHSATh TEOMETPUYECKOE UCTOJIKOBAHUE PaOOTHI HCATIbHOTO Ia3a JJIsl PELICHUS 3a1a4

39/12

KosnuecTBo TENnOTHL. YpaBHEHUE 1 KomnuectBo Tennorsl. TermtoéMKoCTh. Y ienpHas TEmoTa MIaBjIeHus U
TEIIOBOro OanaHca KpUCTAIIITM3AMU. Y IeNbHAs TEIUIOTa MapooOpa30BaHUs U KOHICHCAIUH.
VenpHas TEIJI0Ta CropaHus TOIUIMBA. Y paBHEHUE TEIUIOBOro OanaHca. Pemenue
3a/1a4

Mmemanpeomemmple. HOPMHPOBATH KOHTPOJIb M CAMOKOHTPOJIb MMOHATHI U aITOPUTMOB; OCO3HABATh CAMOTO Ce0s KaK JIBIKYIIYIO CHITY
CBOET0 HAYYEHHUSsI, CBOIO CIIOCOOHOCTb K IMPEOA0JICHUIO MPEMSATCTBUN H CAMOKOPPEKINH; TPeoOpa3oBhIBaTh HH(GOPMAIIHIO U3 OJTHOTO BUA B
Jpyroi

auynocmuule. HopMUpOBaHKE YCTOWYMBONW MOTHUBAIMH K OOYUYEHHIO Ha OCHOBE COCTABJICHUS AITOPUTMA PEHICHUS 33/1a4; IPUMEHEHUE
TEOPETUYECKUX 3HAHUN 111 00bSICHEHU IBJICHUN OKpPY’KalOIIEero MUpa

npeomemHubie. HAYIUTHCS IPUMEHSTH (OPMYJIBI IS pacdéTa KOJIMYECTBA TeMJIOTH M ypaBHEHHE TEIUIOBOTO OaslaHca JUId PEIeHus 3a1a4
Ha (a3oBble nepexoas! | poxa

40/13

IIepBblit 3aKOH TEPMOAVMHAMUKH 1 IlepBbIil 3aKOH TepMOAMHAMUKH. [1epBBIi 3aKOH TEPMOIUHAMUKH JUISI
u3onpotueccoB. AnnadatHsiii mpouecc. [1epBblif 3aK0H TEPMOJUHAMUKHY JJIS
aguabatHoro mponecca. Pemenue 3agau

MemanpeomemHsple:. C TOCTATOYHOHN MOJTHOTON U TOYHOCTHIO BBIPaKaTh CBOU MBICIIH, JOOBIBaTh HEJOCTAIOITYIO0 HH()OPMAIIHIO C TOMOIIBIO
BOIIPOCOB; OCO3HABATH CAMOTO Ce0s KaK JBIKYILYIO CHITy CBOETO Hay4eHUsI, CBOIO CIIOCOOHOCTH K IIPEOIOJICHUIO MPEISITCTBUI 1
CaMOKOPPEKIINHU, COCTABIISATH TUIaH PEIICHNUS 3a/1a41, CAMOCTOSITEIEHO UCTIPABIIATh OLTHOKH; CO3aBaTh, IPUMEHSTh U IIPE0OPa30BhIBATH
3HAaKH U CUMBOJIBI, MOACIIN U CXEMBI IJId PCIICHUA y‘-Ie6HI)IX 1 IMMO3HABATCJIbHBIX 3a/a4, BbIACIIATh U KJ'IaCCI/I(l)I/H_[I/IpOBaTB CYIICCTBCHHBIC
XapaKTEPUCTHKHA 00BEKTa

JuyHocmuyle. HOPMUPOBAHUE [IETIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH H
OOIIECTBEHHOH MPaKTHKH

npedmemubte: HAaYYHUTHCA ITPUMCHATH HepBBIfI 3aKOH TCPMOJWHAMUKU IJIA 00BSICHEHUS (1)I/I?>I/I‘-IGCKI/IX SIBJ'IGHI/II\/'I; 00BICHITH HEBO3MOKHOCTD
CO3/IaHUs BEYHOTO JBHrarens | poxa; pemars 3a1a4u 1o TemMe
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41/14

Bropoii 3ak0H TepMOIMHAMUKHU 1 HeoOpatuMocTh TEMI0BBIX NpoLieccoB. BTOpoii 3aK0H TEPMOIMHAMUKYU U €TO
CTaTUCTHYECKOE HUCTOJKOBAHUE

MemanpeomenHble. BBIABIATH POOIEMY, HHULIIMATUBHO COTPYIHUYATH B MOMCKE U cOope MHPOpMAIIUH [Tt €€ pa3pelieHHsT; BBIIEIATh U
0CO3HaBaTh TO, YTO YK€ YCBOCHO B Kypce (PM3MKH U UTO eIl MOJJIeKUT YCBOCHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHUS MaTepHaa;
AHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMS, YCTAHABINUBATH [IPUYNHHO-CIIEICTBEHHBIE CBS3U, CTPOUTD JIOTUYECKYIO LIENIb PACCYKICHUM,
BBIJIBUI'aTh U 0OOCHOBBIBATH T'MITOTE3bI

auynocmuule. HopMUpOBAHHE [IEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
OO0I1IeCTBEHHOH NMPaKTHKH

npeomenHble. HAYUUTHCS IPUMEHSTD TIEPBbIi 3aKOH TEPMOAMHAMUKY JIUIsl 00BSICHEHUST (PU3NUECKUX SABICHUI; 00BSICHATH HEBO3MOXKHOCTh
co3zianus BeyHoro jasurarens |l pona; pemats 3a1a4u 1o teme

42/15

Tennossle asurarenu. KIIJ[ rermoBeix 1 [IpeoOpa3oBanne 3HEPTUM B TEIUIOBBIX MallMHaxX. MieanpHas TennoBast MalyHa.
JBUTaTEIeH [Tuxn Kapno. KITJ] TennoBbix mamuH. [Ipo6iemMbl 3HEPreTUKU U OXpaHa
OKpyXaroleu cpensbl. Pemenue 3agau

Memanpeomemuple. TIIAHUPOBATh y4eOHOE COTPYJHUYECTBO C YUUTEIEM U CBEPCTHUKAMU, paboTaTh B IpyIIe, KOPPEKTUPOBATh U
OLIEHUBATh JICHCTBUS CBEPCTHUKOB; COCTABJIATH IUIaH U MOCJIEI0BATEIBHOCTD JEHCTBUI, OCYIECTBIATH KOHTPOIb B (hOpME CpaBHEHUS
croco0a EHCTBUS U €T0 pe3yibTaTa ¢ 3aJaHHBIM STAJIOHOM C IIeJIbI0 00HAPYKEHHUS OTKIIOHEHUH M OTIIMYUI OT 3TaJIOHA, BHOCUTD
HE00XO0/IMMBbIE UCIIPABIIEHUS; CTAaBUTh U (HOPMYIMPOBATH NPOOIEMbI, YCBAUBATh AJITOPUTM JI€ATEIIbHOCTH, aHAIIM3UPOBATH MOJIy4YE€HHbIE
pe3yJIbTaThl

auynocmuwte. HopMUpoOBaHHE MOTUBALIMH B U3YUYEHUH HAYK O MPHUPOJIE, YOSKAEHHOCTH B BOSMOXKHOCTH TIO3HAHUS PUPOJIBI U
MIPUMEHUMOCTH U3y4aeMbIX 3aKOHOB K BaXKHEUIIIUM 00JIaCTSAM AESITEIbHOCTH YEeJI0OBEUYECKOro 00IecTBa; (POPMUPOBAHUE IKOJIOTUYECKOTO
MBIIJIEHNS U YyBCTBA OTBETCTBEHHOCTH 33 COXPAHHOCTb OKPYXAIOUIEH Cpebl

npeomemmbole. 3HaTh YCTPOMCTBO M MPUHIUI IEHCTBUS TEIUIOBBIX JABUraTeNIeH; HAyYUThCS OOBSICHATh HA3HAUEHNUE OCHOBHBIX YacTei
TEIIOBOrO ABUraresns; paccuntbiBaTh KII/[ TernoBoro aBurarens; KpUTUYECKH OLIEHUBATH UCIIOJIb30BAHUE TEIJIOBBIX JIBUraTeNIed C TOUKU
3peHus UX BIUSHUS Ha OKPYXKAIOUIYIO Cpeny

43/16

Pemienue 3anaq | 1 | Pewrenue 3anau no teme "Tepmoaunamuka”. IT0AroToOBKa K KOHTPOJIBHOI paboTe

MemanpeomemHnple: OPraHN30BbIBaTh Y4EOHOE COTPYAHUUYECTBO C YUAIIUMUCS U yUUTeNeM, pad0oTaTh HHAUBUAYAIBHO U B TPYIIIIE,
HaXO/UTh 00Ilee pelIeHre U pa3pemaTh KOH(QIMKTH Ha OCHOBE COTJIACOBAHUS MO3ULUHI U OTCTAaUBAHUS UHTEPECOB, ONPEAEIATH CIOCOOBI
NeMCTBUI B paMKax MPeI0KEHHBIX YCIOBHUM U TpeOOBaHMIl; CTaBUTh yueOHYIO 3a/1a4y, COCTaBJIATh IJIaH U MOCJIEI0BATEIbHOCTD
NeCTBUH, OCYIIECTBIIATH KOHTPOJIb B (hopMe cpaBHEHMs crioco0a IEHCTBHS U €ro pe3yibTaTra ¢ 3aJJaHHBIM 3TAJIOHOM C IEJIBI0
oOHapyKeHHsI OTKJIOHEHUH U OTJIIMYUI OT ATaJIOHA; BEIOMpaTh Harbosee 3¢ (eKTUBHBIE METOABI PELICHHS 3a7a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIOBH, KOHTPOJIMPOBATH U OLIEHUBATH MPOLIECC U PE3YNIbTAThl CBOEH EATENbHOCTH, POPMUPOBATH pedieKCcHIo Cioco00B U
YCJIOBUM I€UCTBUS

auynocmuwte: HopMupoBaHHEe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIICHUU M COTPYJHHYECTBE CO CBEPCTHUKAMU U YUUTEIEM;
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OBJIAJICHUE HAYYHBIM MMOJXO0J0M K PEIICHUIO PA3IMYHBIX 3a7a4; (POPMUPOBAHKE 1[ETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOI MPaKTUKU

npeomemHble. HAYYUTHCS IPUMEHATh UMEIOIINECS 3HAHUS K PEIICHUI0 KOHKPETHBIX 33J1a4 (OINpeAesICeHEe OCHOBHBIX TEPMOJIMHAMUYECKUX
BEJIMYMH); TPAaMOTHO O(hOPMIISTH pelIeHHE 3a/1a4 B TETPaAN; UCIIOIb30BaTh MaTEMaTHUECKHI alllapar B pelieHUH 3a7a4d Ha ypoKax
(M3HKY; OBIIAICTh HAYYHBIM MOJIXO0JIOM K PEIICHHUIO Pa3IMYHBIX 33/1a4 110 TEME

44/17

Kontposbnas padora Ne4 "TepmoanHamuka" ‘ 1 ‘ KontposbHas padora nmo teme "TepmoauHamuka"

MemanpeomentHple: C J0CTaTOYHOM IOJIHOTOM U TOYHOCTBIO BBIPAXaTh NMCHbMEHHO CBOU MBICIIH; IUIAHUPOBATh U IPOTHO3UPOBAThH
pe3yabTaT; penarh 3a1a4i pa3HbIMU CIIOCO0aMH, BBIOMpaTh Hauboee 3(ppeKTUBHBIE METOABI pEIICHUs, TPUMEHSTh MOJTy4YCHHBIC 3HAHUS
auynocmuwle: HoOpMUPOBAHHE LIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKHU H
00I1IeCTBEHHOH NMPakTUKH; (OpMUPOBaHNE HABBIKOB CAMOAHAJIN3a U CAMOKOHTPOJIS

npeomemmuble. 3HATh CMBICI TIOHATUHN "BHYTPEHHSISI dHEprus”, "padoTra uaeansHoro rasa”, "KoJm4ecTBoO TEIUIoTh", "Ko3pPuImeHT
MIOJIE3HOTO AEUCTBUSA"; HAYUUTHCS CUCTEMATU3UPOBATh M BOCIIPOU3BOIUTH 3HAHUS U HaBBIKU, TIOJTY4YEHHBIE IIPU U3yYEHUU TEMBI
"TepmoarHamuka"

Diex

onuHamuKa (22 yaca)

45/1

DNeKTpUYECKUil 3apsij 1 DNEeKTpUYECKUM 3apsil. DIIEKTpU3aLus Tel. 3aKOH COXPAaHEHHUS SJEKTPUUYECKOTO
3apsiga. Pemenue 3anau

MemanpeomentHvle. OCO3HAHHO MJIAHUPOBATh U PETYJIMPOBATH CBOIO JESTEIbHOCTb, BIaJIeTh YCTHOW U MMCBMEHHOH peubto; pOopMUPOBATh
L[eJIeTI0IaraHue Kak OCTaHOBKY Y4eOHOM 3a1auu Ha OCHOBE COOTHECEHUS TOT'0, UTO YK€ U3BECTHO U YCBOEHO YUYalIUMCs, U TOTO, YTO €Il
HEU3BECTHO; CAMOCTOSITEIBHO BBIJIENATH M03HABATEIbHYIO 11€JTb, YCTAHABIMBATH IPUUMHHO-CIIE/ICTBEHHBIE CBA3H, OOBSCHAThH pa3InyHbIe
SIBJICHUSI HA OCHOBE (PU3NYECKON TEOPUU

auynocmuwte. GopMUpoOBaHHE IEHHOCTH 3/I0POBOT0 M Oe30macHoro oopasa xu3Hu; (GopMUpOBaHHUE YOSKIEHHOCTH B IPUMEHUMOCTH
HAy4YHBIX 3HaHUH AJ11 OOBSICHEHUS SIBICHUN OKPYKAIOIIEero Mupa

npeomentnble. HayUUThCsl OOBSACHATH ONBITHI MO ANIEKTPU3ALINH TeJ; IPUBOJUTH IPUMEPBI, JOKa3bIBAIOIINE CYIIECTBOBAHNE
ANEKTPUYECKUX 3apsI0B PA3HBIX 3HAKOB; IPUMEHSITH 3HAHUS O CIIOCO0axX 3IEKTPU3ALUHU U 3aKOHE COXPaHEHUS 3JIEKTPUUECKOTo 3apsia JUis
00BSICHEHUS SIBJICHUM OKPY>KaIoLIero Mupa

46/2

3axoH Kynona 1 Toueunsriii 3apsin. 3akoH Kynona. ®dusnueckuii cMbica Ko3puirienTa
IIPONIOPLMOHAJIBHOCTH B 3aKk0oHe Kynona. Pemenue 3anau

Memanpeomemmpie. C TOCTATOYHOMN MOJHOTONW M TOYHOCTBIO BBIPAXKaTh CBOM MBICIIN B COOTBETCTBUH C 33/1a4aMU U YCIOBUSAMH
KOMMYHHKAIUH; BBIIOJHATH JEHCTBUS 1O 00pa3ily, OLIEHUBATh U KOPPEKTUPOBATH JCHCTBHS B COOTBETCTBUHU C ITAIOHOM; UCKATh
nHpopManuo, opMUPOBATH CMBICIIOBOE YTCHHE, 3aKPEIUIATh U TIPH HEOOXOTUMOCTH KOPPEKTHPOBATHh H3YUYCHHBIE CITOCOOBI ICHCTBUH,
MOHSATUN U aITOPUTMOB

JuYHOoCmHuble. POPMUPOBAHUE YCTOWYUBOM MOTHBAIIMU K OOYYEHUIO HA OCHOBE COCTABJICHUS aIrOpUTMa peLIeHUs 3a1a4
npeomemmuosle. 3HaTh HOpMynUpOBKY 3aKkoHa KynoHa, yMeTh MPUMEHSITh €ro MaTeMaTHUECKOE BBIpAKEHUE I PelIeHUs 3a/1a4 Ha
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B38,HMOI[€I>1CTBPIC SJICKTPUYICCKUX 3apA0B; 3HATb CAMHUIY USMCPCHUA DJICKTPUICCKOI'0 3apdaad; 3allMCbIBATh YCJIOBHUEC U PCHICHUC 3aaaY 110
COCTAaBJICHHOMY aJITOPUTMY

47/3

Onexrpuueckoe nojie. Hanpspk€HHOCTD 1 bnuskoaeiicTBue U JasibHOAEHCTBHE. DiIeKTpUuecKoe nosie. Hanpssk€HHOCTD
JIEKTPUUYECKOTO MOJIS 3yIeKTpUyYecKoro nojsi. CUIOBbIE IMHUHU 3JIEKTpUdecKoro nomis. OnHopoaHOE U
HEOJHOPOAHOE dJIEKTpuuecKoe noje. Penenue 3anau

MemanpeomenHple. CIyliaTh, BCTYNATh B JHAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYKIEHUH MPOOIEMbI; (POPMHUPOBATH IEJICNIONIaraHue
KaK [I0CTaHOBKY y4eOHOM 3aJJauu Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ MU3BECTHO M YCBOEHO YUaIllUMCSl, U TOTO, YTO €Il HEU3BECTHO;
CaMOCTOSITENILHO BBIJENIATH [103HABATENbHYIO 1€]1b, YCTAHABIUBATh IPUUMHHO-CJIEICTBEHHBIE CBS3U

auynocmuwle. HopMUpOBaHKE IEHHOCTHBIX OTHOLICHUN APYT K IPYTY, YUUTEINIO, YIEHBIM; (POPMUPOBAaHNE YCTOMYNUBONW MOTHUBAIIUH K
PUOOPETEHUIO HOBBIX 3HAHWH, YMEHMI, HABBIKOB, CIIOCOOOB J1€HCTBUS

npeomemmsie. HAyYNTHCS IOHUMATh CMBICT (PU3NYECKON BEIMUMHBI "HAPSIKEHHOCTD AIEKTPUUYECKOTO MO ; BBIBOJUTH U IPUMEHSATH
bopmyty ais pacuéra HaIPsHKEHHOCTH JIEKTPUUYECKOTO TO0JIsl; HAYYUThCs OOBSCHATH B3aUMOJICHCTBHE 3JIEKTPUUYECKHX 3aps/I0B, ONIEpUPYs
MOHATUEM IJIEKTPUYECKOTO TMOJIS; TpapruecKy H300pakaTh CHIIOBBIC JIMHUU dJIEKTPUYECKOTO TS ISl PA3IMYHBIX BUIOB B3aMMOACHCTBUS
3aps0B; OIPENEISITh HAIIPABJICHNUE BEKTOPA HAIPSDKEHHOCTH

48/4

ITosie Toueunoro 3apsaa u mapa. [IpuHnun 1 CuioBbl€ JIMHUU IEKTPUYECKOrO 0JI1 TOUEYHOr 0 3apsiaa u mapa. [Ipuanun
CYNEPHO3HIIMU NOJIEH CyNepro3uIuu noJiel. Pemenue 3anau

Memanpeomemuple. C JOCTATOUHOM IOJTHOTOW U TOYHOCTBIO BBIPA’KAaTh CBOM MBICIIM B COOTBETCTBHUHM C 3a/la4aMU U yCIOBUSAMU
KOMMYHMKAIUH; BBIIOJIHATH JEHCTBUS 110 00pasily, OLIEHUBATh U KOPPEKTUPOBATH JEHCTBUS B COOTBETCTBUHU C ATAJIOHOM; UCKATh
uHpopMaluio, GopMHPOBATH CMBICIIOBOE YTECHHE, 3aKPEIUIATh U IPU HEOOXOIUMOCTH KOPPEKTUPOBATh 3YUYEHHBIE CITOCOObI IeHCTBUA,
MOHATUM U aITOPUTMOB; IPUMEHSATH 3HAHUS U3 APYTUX MPEAMETHBIX oOjacTen

auynocmuwte. HopMUpOBaHHE YCTOMYMBONW MOTUBAIIMM K OOYUYEHHIO Ha OCHOBE COCTaBJICHUS aJlrOpUTMa peIeHHs 3a/1a4

npeomenHbie: HAyUUThCS ONUCBIBATh PACIIOJIOKEHUE CUIIOBBIX JIMHUM 2JIEKTPUUYECKOTrO MOJIs TOUEYHOTO 3apsja U 3apsKEHHOTO 11apa;
IIPUMEHSTh 3HaHUsI U3 Kypca T€OMETPHUH JIJIsl IOCTPOEHUS BEKTOPHBIX CYMM KYJIOHOBCKHMX CHJI M HANPSHKEHHOCTH TOJIS; pelIaTh 3a1a4i Ha
MIPUMEHEHHE TPUHIINIIA CYNIEPIO3HUIINH MTOJIeH

49/5

HpOBOI[HI/IKI/I " TUIJICKTPUKHU B 1 HpOBOI[HI/II(I/I B DJICKTPOCTAaTUUCCKOM IIOJIC. 9HCKTp00TaTI/I‘{eCKaSI HHIAYKIUA.
QJICKTPOCTATUYCCKOM II0JIC I[I/IBJ'ICKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC. HOJ’I?IpHI)IC 1 HCTIOJIAPHBIC
JAUDJICKTPUKH. HOJ'IHpI/I?»aL[I/IfI JAUIJICKTPUKOB. I[I/IBJICKTPI/I‘IGCKB.}I IMPOHUIIACMOCTb

Memanpeomemuple. ¢ JOCTATOYHON ITOTHOTOH M TOYHOCTBIO BBIPa)KaTh CBOM MBICIIH B COOTBETCTBHH C 3a]1a4aMH U YCIOBUSIMU
KOMMYHUKAIIMH; BBIJCITSATH M OCO3HABATH TO, YTO YK€ YCBOCHO B Kypce (PM3MKH U UTO elI€ MOJISKUT YCBOCHUIO, OIICHMBATH KAYECTBO U
YPOBEHb YCBOCHUA MaTCpUalia, aHAJIU3UPOBATE U CUHTC3UPOBATh 3HAHUS, YCTaAaHABJIMBATH IIPUYUHHO-CIICACTBCHHBIC CBA3W, CTPOUTH
JIOTMYECKYIO LENb PAcCYXICHUH, BEIIBUTAaTh U 000CHOBBIBATH TUIIOTE3bI, BBIBOIUTH CIICACTBUS

JuyHocmuyle. HOPMUPOBAHUE [IETIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
OO0IIECTBEHHOH NPaKTHKH
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npeomemuble. HAyIUTHCS OOBSICHATH SBICHUS ICKTPOCTATUYECKON MHTYKITUH, IPUHITUITHI TIOJSIPU3AINH TUIICKTPUKOB; TOHUMATh CMBICTT
(bu3nuecKoil BeNWYMHbBI " MUANIEKTprUYecKasi MPOHUIIAEMOCTh'"; BBIBOJAUTH U MPUMEHATH (OpMYITy 7S pacdéra JU3JIEKTPUUECKOM
MIPOHHUIIAEMOCTH; OOBSICHSATH OBEICHUE MPOBOJIHUKOB U JIUAJICKTPUKOB B AJICKTPOCTATHUECKOM IIOJIE

50/6

HOTGHHI/I&H QJICKTPOCTATHUYCCKOI'O I10JIA. 1 HOTCHHI/IaJ'IBHaﬂ OHEPIUA 3JICKTPOCTATUYCCKOI'O I10JIA. HOTGHHI/IaJ'I
Pa3HocTh moTeHIINATIOB SJICKTPOCTATUYCCKOI'O 1TOJIA, CBA3b C HaHpﬁ)I(éHHOCTBIO. PazHocTh moTeHIIMANIOB.
HanmeeHI/Ie. BKBI/IHOTCHHI/IaHBHHe ITOBEPXHOCTH. Pemrenne 3aJa4

MemanpeomemHbple. TUIAHUPOBATH y4eOHOE COTPYIHUUECTBO C YUUTEIEM M CBEPCTHUKAMHU, pab0OTaTh B IPYIIE, KOPPEKTUPOBATh U
OILICHUBATH JICHCTBHS CBEPCTHUKOB; COCTABIIATH TUIAH U TIOCIIEIOBATEIILHOCTD ICHCTBUH, OCYIIECTBISATh KOHTPOJIbh B JOPME CpaBHEHUS
criocoba NeCTBYS U ero pe3ybTaTa ¢ 3aJaHHBIM STAJIOHOM C IEJIbI0 O0OHAPYKEHUST OTKJIOHEHUH M OTJIMYHMIA OT 3TaJOHA, BHOCUTH
He0OXO0IMMBIE UCITPABIICHUS; CTABUTh U (POPMYITHPOBATH MPOOIEMBI, YCBAUBATH AITOPUTM JEATEIbHOCTH, aHATU3UPOBATH MOTYYCHHbBIE
pe3yabTaTh

JuYHOCmHble. POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIAJICHUE HAYYHBIM ITOJAXO0JA0M K PEIICHUIO PA3IMYHBIX 3a1a4; (POPMUPOBAHHE I[EIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOI MPaKTUKU

npeomemHble. HAYUYUTHCS OOBSICHATH 3HaUCHUE MOHATUH "MoTeHnuan", "pa3HoCTh NOTEHIMAIOB", "9KBUNIOTCHIIMAILHBIC TTOBEPXHOCTH";
BBIBOJIUTH U MPUMEHSATH (OPMYIIBI Il pacuéTa NOTEHIIMaNa U Pa3HOCTH NOTEHIIMAIOB

51/7

DnexTpoémkocTh. Konnencarop 1 OnexTpoémkocTs. KoHaeHcarop, ero Buibl. 31eKTPOEMKOCTD ILITOCKOTO
KoHzAeHcaTtopa. CoelMHEeHNEe KOHIEHCATOPOB. DHEPIHsl JIEKTPUUECKOI0 OIS
KOHJIeHcaTopa. Pemenue 3agau

MemanpeomenHbie. C TOCTaTOYHOH ITOJIHOTOM U TOYHOCTBIO BBIPAXkKATh CBOU MBICIIM B COOTBETCTBHH C 331a4aMU U YCIOBUSIMHU
KOMMYHUKAIMH, CIIyIIaTh U BCTYNATh B AMAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYXJIEHUH ITPOOJIEMBI; OCO3HABATH CAMOT'0 ce0sl Kak
JBUKYIIYIO CUIIY CBOETO HAY4YEHHUs, CBOIO CLIOCOOHOCTH K MPEOJI0JICHUIO MPENSTCTBUI U CAMOKOPPEKIIMHU; CUCTEMHO MBICIUTD, CO3/1aBaTh,
MIPUMEHSATH U IPeoOPa30BbIBATH 3HAKU M CUMBOJIBI JJIsl PEIIEHUs] Y4eOHBIX U TO3HABATENIbHBIX 3a/1a4

auynocmuwle. HOpMUPOBAHKE LIEIOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U
OO0IIeCTBEHHOH MPaKTHKH

npeomemmole. HAyYNTHCS TIOHUMATh CMBICT (PU3NYECKON BETMUMHBI "IIEKTPOEMKOCTD'"; BBIBOJIUTE U PUMEHATH (GOPMYJIBI ISl pacuéra
JIEKTPOEMKOCTH; OOBSICHATH MPUHLUI paOOThl M Ha3HAYEHUE KOHJIEHCATOPa; 3HAaTh MapaMeTphl, BIUSIONINE Ha 3JIEKTPOEMKOCTD; pelaTh
3aJja4u Ha pacy€T 3JIEKTPOEMKOCTHU M SHEPTHHU 3apsKEHHOI0 KOHIeHcaTopa

52/8

Pemrenue 3anaq | 1 | Pewrenme 3anau o teme "dnexrpoctaruka'. [ToAroToBKa K KOHTPOIbHOI paboTe

Memanpeomemuuple: GOPMUPOBATH PECTABICHUS O MATEPHUAIbHOCTH MUPA; OCYIIECTBIISITH KOHTPOJIb B opMe CpaBHEHHUS criocoda
JIEHCTBHS U €r0 pe3yabTaTa ¢ 3aJaHHBIM dTAIOHOM C IIeJIbI0 OOHAPYKEHUSI OTKIIOHEHHUH U OTIUYHIA OT ATANOHA, BHOCUTH HEOOXOAMMBIE
JIOTIOJTHEHUS ¥ KOPPEKTUBHI B TJIAH M CIIOCO0 JIEUCTBHS B CIIydae pacX0XkKJICHUsI 3TalOHA, PEaTbHOTO JICUCTBHUS U €r0 MPOIYKTa, OCO3HABATH
y4daluMcs TO, 4TO YK€ YCBOEHO M YTO €llI€ MOJIEKUT YCBOCHHIO, OLICHMBATh KAUe€CTBO M YPOBEHb YCBOEHUS MaTepuaia; aHaIu3upoBaTh U
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CUHTE3UPOBATh 3HAHUS, YCTAHABIIMBATh IIPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH JIOTUYECKYIO LIETIb PACCYKACHUMN, CTPYKTYPUPOBATh
3HaHUA

auynocmuwle: HopMupoBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUN M COTPYJHHUYECTBE CO CBEPCTHUKAMH U YUUTEIIEM;
OBJIa/ICHUE HAayYHBIM MOJXO0/0M K PEIICHUIO Pa3IMYHbIX 33J1a4; (OPMHUPOBAHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKU U OOIIECTBEHHOMN MPAKTUKU

npeomenHble. HayUUThCS IPUMEHSTh UMEIOIUECS 3HAHUS K PEIIEHUI0 KOHKPETHBIX 3a/1au (3aKOHBI IEKTPOCTATUKH); TPAMOTHO
oopMIIATH penieHne 3a7a4y B TETPaH; UCIOIb30BaTh MAaTEMAaTHUECKUI anmapaT B pEIICHUH 3a/1a4 Ha ypoKaxX (PM3MKH; OBJIAJAETh HAYIHBIM
IIOAXOJO0M K PELIECHUIO Pa3JIMYHbIX 3a/1a4 110 TEME

53/9

KonTtponeHas pabora Ne5 "DnexrpocraTuka” | 1 | Kontponbhas paGora o Teme "DiekTpocTaTka”

Memanpeomemuple: C 10CTaATOUYHOM ITOJTHOTOW U TOYHOCTBIO BBIPAYKATh ITMCbMEHHO CBOM MBICIIU; IUIAHUPOBATh U IPOrHO3UPOBATh
pe3ybTaT; penarh 3a1a4i pa3HbIMU CIIOCO0aMH, BBIOMpaTh Hanboee 3ppeKTUBHBIE METOABI pEICHUSs, IPUMEHSTH MTOJTy4YeHHBIE 3HAHUS
auynocmuwle: GopMUPOBaHHE LIEJIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
OOIIECTBEHHOH MPaKTHKH; (POPMUPOBaHNE HABBIKOB CAaMOAHAIN3a M CAMOKOHTPOJIS

npeomemmubie. HAyUNThCS CUCTEMATU3MPOBATh M BOCIPOU3BOJUTH 3HAHMS M HABBIKHU, MIOJYYCHHbBIE IPU U3YYEHHUH TEMBI "DIEeKTpocTaTUKa"

54/10

DREKTPUUECKUI TOK 1 DJeKTpUUYECKUN TOK. Y CIOBHUSA CYIIECTBOBAHUS MOCTOSTHHOTO AJIEKTPUIECKOTO
ToKa. JleficTBus anekrpuueckoro Toka. Cuna toka. Hanpskenue. Perenue 3aau

Memanpeomemuple. C JOCTATOUHOM ITOJTHOTOW U TOYHOCTBIO BBIPAYKaTh CBOU MBICIN B COOTBETCTBHM C 33JJa4aMU U yCIOBUAMU
KOMMYHMKAIUH; IJIAHUPOBATh U MPOTHO3UPOBATH PE3YJIbTaT; aHAIU3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAaHABIUBATH IPUUYUHHO-
CIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUUECKYIO LIETIb PACCYXKACHUN, CTPYKTYpUPOBATh 3HAHUS

JUYHOCmHble. POPMUPOBAHUE YCTOWYMBON MOTHBAILIMU K IPUOOPETEHUIO HOBBIX 3HAHUM U IPAKTUYECKUX YMEHUN

npeomemHmble. 3HaTh YCIOBHSI BOSHUKHOBEHUS 3JIEKTPUYECKOTIO TOKA B MPOBOAHUKAX M OOBSICHATH UX C TOUKU 3PEHHUS AJIEKTPOHHOM
TEOPUH IPOBOAUMOCTH; HAYYUTHCS pPellaTh 3a7a4ul Ha pacy€T CUJIbI TOKA

55/11

3akoH Oma 111 yJacTKa LemH. 1 BonbT-amnepHas xapakTepucTiuka npoBoaHuka. Conporusienue. 3akoH OMa
ComnportusieHune Juid ydacTka nenu. ITociaenoBarenbHoe U napaielIbHOE COSIUHEHUE
IIPOBOJHMKOB.

Memanpeomemusple. C TOCTATOYHOM ITIOJTHOTOW U TOYHOCTBIO BBIPAYKATh CBOU MBICIIM B COOTBETCTBHH C 33Ja4aMH U yCIOBUSIMHU
KOMMYHUKAIMH, CIIyIIaTh U BCTYNaTh B AMAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYKAE€HUU MPOOJIEMBI; BBIOIHATE ASHCTBHS 110 00pasily,
OLIEHUBATh U KOPPEKTUPOBATH ACHCTBUS B COOTBETCTBUU C 3TAJJOHOM; CUCTEMHO MBICIIUTD, CO3/1aBaTh, IPUMEHSTh U IPe0OpPa30BHIBATh
3HAaKM U CUMBOJIBI JUIsl PELICHUs] y4eOHBIX U MTO3HABATENIBHBIX 3a/1a4

auynocmuwle. HOpMUPOBAHKE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
00IIeCTBEHHOH NMPakTHKH; (popMUpoBaHUe YOS KIEHHOCTH B TPUMEHUMOCTH 3aKOHOB (DU3HKHU K PEaTbHBIM SBICHHUIM

npeomemmbsle. HAyYUTHCS YUTATh U CTPOUTDH BOJIBT-aMIIEPHBIE XapaKTEPUCTUKU Pa3IMUHbIX IPOBOJIHUKOB; IPUMEHITH (POPMYITY AJIs
pacuéra CONpOTUBICHUS MPOBOAHMUKA U MaTeMaTH4YecKoe BeIpaskeHHe 3akoHa OMa /1yl pelieHus] KOJMYECTBEHHBIX M rpaduuecKux 3a1au

27




n/a

Hara

miaH | paxr

Kom-Bo

Tema ypoka
M 4acoB

Conepxanue ypoka

56/12

JlaboparopHast pabota Ned "M3yuenue 1
MOCJICIOBATEIBHOTO M MAPaJLICIIEHOTO
COEJIMHEHMS] IPOBOIHUKOB"

JlaboparopHas pabota "M3ydeHne nociaea0BaTeIbHOTO U MapaiieIbHOTO
COEJIMHEHMS TPOBOHUKOB"
WHCTpyKTaX MO TEXHUKE OE30MACHOCTH

MemanpeomemHyie: CTPOUTh NPOJYKTUBHOE B3aMMOJIEHCTBUE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh KOPPEKTUPOBATH U OLICHUBATH
NEeNCTBUS MapTHEPA, C TOCTATOYHOM MOJHOTOM ¥ TOUHOCTBHIO BBIPA’KaTh CBOU MBICIIM B COOTBETCTBUU C 3a/1a4yaMH U YCIIOBUSMU
KOMMYHHKAIUH; COCTaBIIAThH IJIaH U MOCJIEIOBATEIbHOCTD JCHCTBHI, CPABHUBATH PE3YJIbTAT U CIIOCO0 JACUCTBUIA C ITAIOHOM C LIEJIBIO
OOHapyKEHHs OTKJIOHEHUH M OTINYMI; KOHTPOJIMPOBAThH U OLIEHUBATH MPOLIECC U PE3YJIbTAThI IEATEIbHOCTH

JuYHOCmHble: POPMUPOBAHUE MPAKTUYECKUX YMEHHI; popMUpOBaHUE YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3HUKH K
HaO0JII0AaeMBIM B OKPY’KAIOIIEM MHUpPE SIBICHUSIM; BOCIUTaHUE aKKYPaTHOCTH B OOpAIIeHUH C Ja00paTopHbIM 000pyI0BaHHEM
npeomemHble. HAYUYUTHCS IPOBEPSITH ONBITHBIM MYTEM OCHOBHBIE 3aKOHOMEPHOCTH IOCJIEI0BATEIBHOIO U NMAPAILIEIbHOTO COCIMHEHUS
PE3UCTOPOB M CIPABEIIIMBOCTE (OPMYIT JUIsl pacy€éTa SKBUBAICHTHOTO CONPOTHUBIICHHS

57/13

Pabota n MOIITHOCTB ITOCTOAHHOI'O TOKaA 1

PaboTa 1 MOIIHOCTb 35eKTpHuecKoro Toka. Harpesanue npoBoiHUKOB
AJIEKTpUYECKUM TOKOM. 3akoH Jlxkoyns-JIenna. Pemenue 3agau

MemanpeomemHbyle. CIyIIaTh, BCTYNATh B TUAJIOT, y4aCTBOBATh B KOJJIEKTUBHOM OOCYKJIEHUHU MTPOOIeMbI; (POPMHUPOBATH 1IEJICIOJIaraHue
KaK MOCTAaHOBKY y4eOHOM 3a/1a4yll Ha OCHOBE COOTHECEHHSI TOTO, UTO YK€ U3BECTHO M YCBOCHO yUYaIIUMCS, U TOTO, YTO €Il€ HEM3BECTHO;
CaMOCTOATENIbHO BBIICNIATH MO3HABATEIBHYIO 11€J1b, YCTAHABIMBATH MPUYUHHO-CJICICTBEHHBIE CBSI3U

JUuYHOoCmHble. POPMUPOBAHUE YMEHUS BUJCTH MPOSIBICHUS SIBICHUIN MPUPOBI B TEXHUUECKUX PEHICHUSX; (POPMUPOBAHHUE YCTONYMBON
MOTHUBAILIMH K U3YYCHHIO HOBOTO HA OCHOBE aJITOPUTMA BHITIOJIHEHHS 3aJaHUs

npeomemmusle. HAYINTHCS OOBSICHATH HATPEBAHKUE MTPOBOJHUKOB JIEKTPHUUECKUM TOKOM; PACCUMUTHIBATh (PH3NUECKHE BETUYHHBI "paboTa
ToKa", "MOITHOCTH TOKA", "KOJIMUECTBO TEIIOTHI, BBIJICTUBINEECS TIPU MPOXOKIESHNN TOKA'"; 3alUCHIBATh YCIOBHUE U PEIICHUE 3a1a 110

COCTaBJICHHOMY AJITOPUTMY

58/14

OJIC. 3akon Oma mJ1sl TIOJTHOM HEeTTH 1

Croponnue cuibl, ux npupoaa. 3/1C. XapakTepucTUKN UICTOYHUKOB TOKA.
BHyTpeHHE cOpOTHBIEHNE UCTOYHMKA TOKA. 3aKOH OMa ISl IOJTHOW LEMH.
Pemenwne 3amay

MemanpeomemHuuple. CIyIIaTh, BCTYNATh B IUAJIOT, Y4aCTBOBATh B KOJUIEKTUBHOM OOCYXACHUH MPOOJIEMbI; OOHAPYKUBATh U
dhopmynupoBaTh yueOHYyI0 Tpo0sIemMy; GopMUpPOBATH CUCTEMHOE MBIIITICHUE (TIOHITHE — IPUMEP — 3HAYeHHE Y4eOHOT0 MaTepurasa 1 ero

IIPUMEHEHHUE)

auynocmuwle. HOpMUPOBAHKE LIEIOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U

OOIIECTBEHHOH MPaKTHKH

npeomemmubsle. HaAyYNTHCS OOBSICHATH 3HAUCHNE OHATUH "3JIeKTPOABMKYIIIast cuia', ""cCTOpOHHUE CUJIBI"; 3HATh OCHOBHBIE XapaKTePUCTHUKU
VICTOYHUKOB TOKA; HAYYUThCS MPUMEHSTH 3aKOH OMa /1J1s IOJIHOM LIENU MpU PELIEHUH 3a/1a

59/15

JlabopaTtopHas padota Ne5 "U3mepenue 1
DJIC v BHyTpEHHEro CONPOTUBIICHUS

Jlabopatopnast paborta "N3mepenne DJIC u BHYTPEHHETO COMPOTUBIICHUS
HMCTOYHUKA TOKA"
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HMCTOYHMKA TOKA" WHCTpyKTaX MO TEXHUKE OE30IMACHOCTH

MemanpeomemHyie: CTPOUTh NPOJYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh KOPPEKTUPOBAThH U OLICHUBATH
JNENCTBUS MAPTHEPA, C JOCTATOYHOM IOJHOTOW M TOYHOCTBIO BBIPAXKaTh CBOU MBICIIA B COOTBETCTBUM C 3aJa4aMU U YCIOBUAMU
KOMMYHHKAIUH; COCTaBIIAThH IJIaH U MOCJIEJOBATEIbHOCTD JCHCTBHI, CPAaBHUBATh PE3YJIbTAT U CIIOCO0 JACUCTBUI C 3TATIOHOM C LIEJIbIO
OOHapyKEHHsI OTKJIIOHEHUH M OTIUYMI; KOHTPOJIMPOBATh U OLIEHUBATH MPOLECC U PE3YJIbTAThI IEATeIbHOCTH

JuYHOoCcmHble: POPMUPOBAHUE MPAKTUYECKUX YMEHHI; popMUpOoBaHUE YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3HUKH K
HaO0JII0aeMBIM B OKPY’KAIOIIEM MHpPE SIBJICHUSM; BOCIHUTaHUE aKKypaTHOCTH B OOpAIIeHUH C J1a00paTopHbIM 000pyI0BaHUEM
npeomemHble. HAYUYUTHCS ONPenesaTh ONbITHBIM yTEM DJIC nCTOUYHMKA TOKA U PACCUUTHIBATH €r0 BHYTPEHHEE CONPOTUBIICHHUE,
10JIb3YysICh 3HAYEHUSIMU KOCBEHHBIX U3MEPEHUI

60/16

Pemntenue 3agau 1 Pemenue 3amau mo teme "3aK0HBI MOCTOSTHHOTO TOKa". IToAroToBKa K
KOHTPOJIbHOM paboTe

Memanpeomemuuple. C T0CTaTOUHOM IMOTHOTOW U TOYHOCTBIO BBIPAXKaTh CBOM MBICIIM B COOTBETCTBHUHU C 3a/1ladyaMH U YCIIOBUSIMU
KOMMYHHKAIUH; BBIIIOJIHATD JEHCTBHS 110 00pasily, OLIEHUBATh U KOPPEKTUPOBAThH JCHCTBHUS B COOTBETCTBUHU C ATAIOHOM; UCKATh
nHpopManuio, GOpMHPOBATH CMBICIIOBOE YTEHHE, 3aKPEIUISATh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATh U3YUSHHBIE CITOCOOBI ICHCTBUH,
MOHSATUN U aITOPUTMOB

auynocmuule. GopMUpOBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUU U COTPYJHHYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIaJICHHE HayYHBIM MOAXOA0M K PEIICHUIO PA3INYHBIX 331a4; (POPMUPOBAHUE [[EIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTHKH

npeomentnble. HAyUUThCS IPUMEHSTh UMEIOIMECs 3HAHUS K PELICHNI0 KOHKPETHBIX 3a7a4 (3akoHbl OMa); rpaMOTHO O(OPMIIATh pellIeHue
3aJ1a4 B T€TPAJIM; UCIIOJIb30BaTh MaTEMATUYECKUH amnmnapaT B peLIeHUH 3a/1a4 Ha YpOoKax (U3UKH; OBJIaIeTh HAYYHBIM IOJIXOJIOM K
PELICHUIO Pa3IMYHBIX 3334 I10 TEME

61/17

KonTponbnas padora Ne6 "3axoHbl 1 KonTponbHast pabota no Teme "3aKoHbI TIOCTOSHHOTO TOKa"
IIOCTOSIHHOTI'O TOKa"

MemanpeomemHuple: C TOCTATOYHOMN MOTHOTONW U TOUHOCTHIO BBIPAXKaTh MUCbMEHHO CBOM MBICIIY; IIJIAHUPOBATh U MPOTHO3UPOBATH
pE3yNbTaT; pemaTh 3aa4u pa3HbIMU CII0OCO0aMu, BEIOMpaTh Hanbomnee 3PEeKTUBHBIE METOBI PEIICHHUS], TPUMEHSTh MOJYYeHHbIE 3HAHUS
auunocmuwle: HOPMUPOBAHKE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0IIeCTBEHHOMN MPAKTUKH; (OPMUPOBAHNE HABBIKOB CAMOAHANIN3a U CAMOKOHTPOJIS

npeomemHmble. HAYIYUTHCS CHCTEMAaTU3UPOBATh M BOCTIPOU3BOIUTh 3HAHUS Y HABBIKU, TTOJTYYCHHBIC TIPU U3YICHUHU TEMBI "3aKOHBI
MMOCTOSIHHOT'O TOKa"

62/18

ONeKTpOHHAas MPOBOAUMOCTb METAJIIOB 1 ONeKTpOHHas MPOBOAUMOCTh METAJNIOB. 3aBUCUMOCTb COIIPOTHUBIICHUS
IIPOBOAHMKA OT TemnepaTypsl. CBEpXIpOBOIUMOCTb

Memanpeomemubte: (¢ }IOCTaTOLIHOfI IMOJTHOTOM ¥ TOYHOCTBIO BbIPpaXXaTb CBOU MBICJIM B COOTBETCTBUU C 3ala4aMU U YCIIOBUAMU
KOMMYHHMKAIIUU, CIYHIATh U BCTYIIATh B JUAJIOT, YYaCTBOBATH B KOJUICKTUBHOM O6CY)KI[CHI/II/I HpO6J’I€MLI; 0CO3HABaTh CAMOI0 CeOs Kak
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n/a

Hara

miaH | paxr

Tema ypoka Kon-8o Coneprxanue ypoka
yp YACOB acp Yp

JBUKYIIYIO CUIIYy CBOETO HAYUYEHHMSI, CBOIO CIIOCOOHOCTH K IIPEOI0JIEHUIO NIPENSATCTBUI U CAMOKOPPEKIIUH; aHAJIM3UPOBATh U
CUHTE3UPOBATh 3HAHUS, YCTAaHABIUBATH IPUUUHHO-CIIEACTBEHHbBIE CBS3U, CTPOUTH JIOTUYECKYIO LIETb PACCYKIEHUMN, CTPYKTYPHUPOBATh
3HAHUS

JUuYHOCmHble. GOPMUPOBAHUE IIEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPaKTHKH

npeomemHmble. HAYUYUTHCS OOBSICHATH 3HAUCHUE MTOHATUH ""2JIEKTPOHHAS TPOBOJIUMOCTS", "CBEPXIIPOBOIUMOCTS", "KpUTHUECKAS
Temneparypa'; 3HaTh OCHOBHBIC BUJIbI TPOBOAMMOCTH; 3HATh HA3HAYCHUE U 001aCTh MPUMEHEHHUS CBEPXIIPOBOTHUKOB

63/19

DNEKTPUUECKUN TOK B MOTYIPOBOAHUKAX 1 DneKTpUUeCcKUil TOK B MOIYympoBoAHUKaX. COOCTBEHHAs U MpUMECHas
IPOBOJIUMOCTH, P-N-niepexo. [1omyrpoBoiHUKOBBIE TPUOOPHI

MemanpeomenHle. TUIAHNPOBaTh y4eOHOE COTPYJHUUYECTBO C YUUTENIEM U CBEPCTHUKAMU; (POPMUPOBATH LIEJIEN0JIaraHue KakK IOCTAaHOBKY
yueOHOH 3a/1a41 Ha OCHOBE COOTHECEHHUS TOT0, YTO yXK€E U3BECTHO U YCBOCHO YYAIUMCS, M TOTO, YTO €€ HEU3BECTHO; CAMOCTOSITEIBHO
BBIJICJIATH IIO3HABATENIbHYIO L1€J1b, UCKATh U BBIACNIATh HEOOXOIUMYIO HH(OPMAIIUIO, YCTAaHABIMBATh IPUUYNHHO-CIICICTBEHHbIE CBA3H
Jauynocmuule. HopMUpOBaHHE MOTUBAIIMH B U3YUYEHUH HAYK O MPHUPOJIE, YOSKIEHHOCTH B BOSMOKHOCTH TIO3HAHUS IPHPOJIBI U
IPUMEHUMOCTH U3Y4aeMbIX 3aKOHOB K BaKHEHIIMM 00JIacTsAM EATEIbHOCTH YEI0BEUYECKOro 001IecTBa

npeomemuble. HAYIUTHCS TIPUMEHSTH 3HAHHS TEOPHH ITPOBOJIUMOCTH TOIYIIPOBOAHUKOB ISl OOBSICHEHHS IPUHITUIA PaOOThI TUOa U
TPaH3UCTOpA, OMMUCAHUS UX NMPAKTUYECKON 3HAUUMOCTH M IPUMEHUMOCTH

64/20

9HeKTpI/I‘leCKI/Iﬁ TOK B BAKYYMC ‘ 1 ‘ TepMOBJ'IeKTPOHHaH OMUCCHU. KaTOI[HBIC JIy4H. BHGKTpOHHO'Hy‘IeBaﬂ Tp}/'6K8.

Memanpeomemusle. TIIAHAPOBATh Y4eOHOE COTPYTHUIECTBO C YUUTEIIEM M CBEPCTHHKAMH; OIIPEICNIATH HOHSTHS, CTPOUTD
YMO3aKIIFOYEHUS 1 JIeNaTh BHIBOBI; BBIIENSATh U (POPMYITHPOBATH MTO3HABATEIBHYIO 1€Tb, UCKATh U BBICIATH HEOOXOIUMYIO HH(POPMAIUIO
JuyHocmHuyle. HOPMUPOBAHUE [IETIOCTHOTO MUPOBO33PEHNS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OO0IIECTBEHHOH NMPaKTHKH

npeomemnble. HAyIUThCsl OOBSICHATH SIBICHUE TEPMOIJICKTPOHHOM IMUCCHU; OOBSCHSThH MPHHIUI ACHCTBHS M HA3HAYCHHUE JIEKTPOHHO-
Jy4eBOi TPyOKH, OCHOBBIBAsICh HAa CBOMCTBAX AJICKTPOHHBIX ITYYKOB

65/21

DNEeKTPUUECKUN TOK B KUIKOCTSIX. 1 DneKTpoauTHYECKas quccouuanus. JnekTponns. 3akod Papajes s
OnexTponus aneKkTposin3a. Penenue 3agau

Memanpeomemuuple. C T0OCTaTOUHOM MOJTHOTOW U TOYHOCTBIO BBIPA’KaTh CBOU MBICIIM B COOTBETCTBUU C 33/1a4aMH U YCIIOBUSIMU
KOMMYHHKAIUH, CTYIIaTh U BCTYNATh B TUAJIOT, Y4aCTBOBATh B KOJIJIEKTUBHOM OOCYKIECHUU MTPOOJIEMBI; OCO3HaBaTh CAaMOT0 ce0s Kak
JBIDKYIIYIO CHITY CBOETO Hay4€HHUs, CBOIO CIIOCOOHOCTH K TIPEOI0JICHUIO MPETIATCTBUN M CAMOKOPPEKIINH; TIPE0OPa30BhIBATH MHPOPMAIIHIO
W3 OJJTHOTO BUJBI B IPYTO#, UCIIOJIB30BaTh MEXKIPEIMETHbIE TTOHITHUS U CBSA3H

JUYHOCmHble. POPMUPOBAHUE YCTOWYMBON MOTHBAIIMU K 00YUEHHUIO HA OCHOBE COCTAaBJICHUSI aJITOPUTMa PELeHHUs 3aay; IPUMEHEHNE
TEOPETUYECKUX 3HAHUU A1 0OBSICHEHUS SBICHUN OKPYXKAIOIIETO MUPA; BOCIIUTAHNE IIEHHOCTHOTO OTHOIIIEHUS K TBOPIIAM HAYKU
npeomemmbole. HaAyUNTHCS OOBSACHATH MPOIIECC MPOTEKAHUS TOKA B paCTBOPAxX M pacIuiaBax Ha OCHOBE TEOPUU JIEKTPOIUTHUECKON
JIUCCOIMAIMH, U3Y4aeMOU B Kypce XMMHUU; HAYYUThCS] IPUMEHSTh 3aKOH 3J1eKTposin3a Dapajes Juisi peleH s 3a7a4 10 COCTaBICHHOMY

30




Ne Hara Kom-Bo
Tema ypoka Conepxanue ypoka
/m IJIag (baKT 4acoB
AJITOPUTMY; OIKUCBHIBATH CMBICI M Cepy IPUMECHEHHS SBICHHS DJICKTPOJIH3a
66/22 Dnexrpuueckuil Tok B razax. [Ina3zma 1 Nonnzanus raza. CaMOCTOSTENIbHBIA M HECAMOCTOSTENBHBIN pa3psia. THIIbI

Ia30BbIX PA3psAa0B. IInazma

MemanpeomemHple. C TOCTATOYHOUN MOJTHOTON U TOUHOCTHIO BBIPAXkKaTh CBOM MBICIM B COOTBETCTBUU C 33J]a4aMU U YCIOBUSMHU
KOMMYHHUKAITUH, CITYIIaTh U BCTYMATh B JIMAJIOT, Y4aCTBOBATh B KOJUICKTUBHOM OOCYXICHUHU MPOOJIEMBI; ONIPEACIISATh MOHSATHS, CTPOUTH
YMO3aKJIFOUE€HHUSI U JIeJIaTh BBIBOJIbL; aHAJTU3UPOBATh U CHHTE3UPOBATH 3HAHUS, YCTAHABIUBATh IPUUUHHO-CIICICTBEHHBIEC CBSI3U, CTPOUTD
JIOTUYECKYIO IIETh PACCYXKACHHUH, CTPYKTYpUPOBATh 3HAHUS

JUYHOCmHble. POPMUPOBAHUE TIETTIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU U
0OIIIeCTBEHHON MTPAKTUKHU

npeomemHble. HAYUUTHCS OOBSICHATH TOHATHUS "Ta30BbIN paspsn', "monuzanusa’, "mmazma"; OTIMYUS CaMOCTOSITEIHLHOTO U
HECaMOCTOSITEIIBHOTO pa3psijia B razax; 0ObSICHATh CBOMCTBA M 3HAYEHUE TIJIa3Mbl

Hroroas koHTposapHas padora (1 yac)

67/1

Wroroast konTpospHas pabora ‘ 1 ‘ HToroBast KOHTpOJIbHASI pabOTa 10 OCHOBHBIM TeMaM Kypca ¢usuku 10 kiacca

Memanpeomemuple: C 10CTaATOUYHOM ITOJTHOTOW U TOYHOCTBIO BBIPAYKATh ITMCbMEHHO CBOM MBICIIU; IUIAHUPOBATh U IPOrHO3UPOBATh
pe3ybTaT; penarh 3a1a4i pa3HbIMU CIIOCO0aMH, BBIOMpaTh Hanboee 3pPeKTUBHBIE METOBI PEIICHHUS, TIPUMEHATH TOTY4YCHHBIC 3HAHHS
auynocmuwte: GopMUPOBaHKE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
OOIIECTBEHHOH MPaKTHKH; (POpMUPOBaHIE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemHble. HAyUUThCSl CHCTEMAaTU3UPOBATh M BOCIIPOU3BOIUTH 3HAHUS M HAaBBIKH, IIOJIY4YEHHbIE IPU U3yYEHUH TeM Kypca ¢pusuku 10
KJlacca

O606mmenue (1 gac)

68/1

O600611eHne \ 1 | HoBropenne m3ydennoro 3a kype 10 kmacca. I[TofBeieHne HTOTOB paBOTH 33 TOJ

MemanpeomemHple. OCYIIECTBISITH KOHTPOIb M CAMOKOHTPOIIb CITIOCOOO0B EHCTBHIT; 0CO3HABATH CAMOT0 CE0SI KaK ABMKYIIYIO CHUITY
CBOETO HAYYCHUS, CBOIO CIIOCOOHOCTH K TPEOJIOJICHUIO MIPETISITCTBHIA U CAMOKOPPEKITHH; OOBSICHATH (DU3MUECKHUE SIBIICHUS, IPOIIECCHI,
CBSI3M U OTHOIIICHUS HA OCHOBE COOCTBEHHBIX HAOIIOACHMIA, YKCIIEPUMEHTOB, a TaKKe (PUUUECKUX TEOPHid

auynocmusle. HopMUpOBAHKE YCTOWYMBONW MOTHBAIIMH K CAMOCOBEPIICHCTBOBAHUIO

npeomemmuble. HAYyUNTHCS aHAIM3UPOBATH JIOMYIIICHHBIE OTHOKH, BHIOIHATH PA0OTY MO UX MPEAYNPEKACHHUIO, IPOBOIUTH TUATHOCTUKY
y4eOHBIX JTOCTHIKEHUHN
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KanennapHo-temaTnyeckoe mianuposanue (11 kiaacce)

Ne
n/a

Hara

TJ1aH | (dakt

Tema ypoka Kox-so ConepkaHue ypoka
yp JacoB p yp

DnexrpoauHamuka (11 yacos)

1/1

B3anmoneiictBre TOkOB. MarHuTHOE 1oJIE. 1 B3aumMogeiicTBue mpoBOIHUKOB € TOKOM. OmbIT OpcTena. MaruutHoe
MarnuTHas HHIYKIUs B3aUMO/ICHICTBUE, MAarHUTHAS CHJIA. 3AMKHYTBII KOHTYP C TOKOM B MarHUTHOM
NHcTpykTax no TexHuke 0e30MacHOCTH nosie. MarHuTHast MHIYKIMs, HAlTpaBJICHUE BEKTOpa MAarHUTHOW MHYKIUU.
Jluanu MarautHOM nHAYKIMK. [IpaBriio OypaBunka. Buxpesoe moie
WHCTpyKTaX MO TEXHUKE OE30MACHOCTH

MemanpeomemHple. C TOCTATOUHOM MOJTHOTONW U TOYHOCTBIO BBIPAXKaTh CBOU MBICITU B COOTBETCTBHH C 33J[a4aMU U YCIOBUSIMU
KOMMYHHKAITUHU; CAMOCTOSITEIILHO BBIACIISATH MTO3HABATEILHYIO I1EJTh; TPOBOJAUTH aHAJIOTHH MEXAY QU3HMUECKUMU SBICHUSIMH H
BEIIMYMHAMU

JUuYHOCmHble. POPMUPOBAHUE MOTHUBAIIMY B U3YUYCHUU HAYK O TIPUPOJIE, YOSIKKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS TTPUPOJIBI U
MPUMEHUMOCTH (PU3NYECKUX 3HAHUN K OOBSICHEHUIO SBICHUI OKPYKAIOILIETO MUPa

npeomemHble. HAYUYUTHCS OOBSICHATD U ONMKMCHIBATH SIBJICHUE B3aMMOJICHCTBHS MIPOBOJHUKOB C TOKOM U OIBIT DpCTeia; OOBICHATD
3HAYEHUE MOHATUHN "MarHuTHas cuia", "MarauTHoe nose", "MarauTHas uHAyKuus'", "mpaBuio OypaBunka'; OOBSICHATh YCIOBUS
CYILIECTBOBAHUSI MAarHUTHOTO TOJISl U €70 XapaKTEPUCTUKU; OTIPEIETISATh BUJI JIMHUI U HAPABJICHUE BEKTOPAa MarHUTHON MHAYKIIUH JIJIsI
pa3IMYHBIX CIIy4aeB

2/2

Cuna Amnepa 1 B3anMopeiicTBrue NPOBOIHNKA C TOKOM U ITIOCTOSIHHOTO MarHuta. Moaymib
BEKTOpa MarHUTHOM MHAYyKUIMU. Cuna AMnepa. EquHUIBI n3MEepeHns] MarHUTHON
unaykuuu. [Tpasuiio neBoil pyku. [Ipumenenue 3akona Ammnepa. Pemenue 3agau

MemanpeomentHvle. BbISABIATH IPOOIEeMy, HHULIMATUBHO COTPYIHUYATh B MIOMCKE U cOOpe MHPOpPMALIUU I €€ pa3pelieH s ; ONpeaesaTh
MOCJIEI0BATENBHOCTD IPOMEKYTOUHBIX LIEJIEH ¢ Y4ETOM KOHEUHOr'0 Pe3yibTaTa, COCTABIIATh IUIaH U ONPEAEIATh OCIE10BaTEIbHOCTD
NeWcTBUH; CTaBUTh U (HOPMYIMPOBATH MPOOIEMbI, YCBAUBATh AITOPUTM JAEATEIbHOCTH, aHAJIM3UPOBATh U OLIEHUBATH MOJIY4YEHHBIE
pE3yIbTATHI

auynocmuute. GopMUpOBaHHE MUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH; TOHUMAHUE 3HAYUMOCTH
HayKH; (OPMUPOBAaHUE 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOiCTBE MUpa U 00IIeCcTBa

npeomennble. HAyUUThCS OOBACHATH 3HAUEHHE MOHATHH "cuita AMmiepa, "mpaBuiIo JeBOM pyKH''; ONIpesieNaTh HalpaBlIeHUe CUIIbl AMIiepa
B 3aJIaHHOM CUTYallUW; 3HaTh (DOPMYIUPOBKY 3aKOHA AMIIepa U YMETh IPUMEHATh €r0 MAaTEMAaTHYECKOE BbIPAXKEHHE JJIsl pEIICHUS
pacuéTHBIX 3aJa4 10 TEME

3/3

JlabopaTtopHnas padota Nel "HaGmronenue 1 JlaGopaTtopHnast paborta "HabmroaeHue AeiCTBUS MAarHUTHOTO TI0JIsI HA TOK"
JIEMCTBHS] MATHUTHOTO TOJIS HA TOK" WHCTpyKTaX MO TEXHUKE OE30MaCHOCTH

Memanpe().znemnble: CTPOUTH NPOJAYKTUBHOC B3aHMOJICHCTBHUE CO CBCPCTHUKAMU, KOHTPOJIHUPOBATH, KOPPCKTUPOBATHL U OLICHUBATDH
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n/a

Hara

miaH | paxr

Tema ypoka Kon-8o Coneprxanue ypoka
yp YACOB acp Yp

JeiicTBUS MapTHEPA, C TOCTATOYHOM MOJTHOTON U TOYHOCTHIO BBIPAXKAaTh CBOM MBICIIH B COOTBETCTBHUH C 3a7[a4aMH U YCIOBUSMHU
KOMMYHUKAIIMH; COCTABJIATH IUIaH U ITOCJIEJ0BATEIbHOCTD ICHCTBHUI, CPAaBHUBATH PE3YNBTAT U CIIOCOO JIEHCTBHUS C ATAJOHOM C IIETBIO
OOHapyKEHHsI OTKJIIOHEHUH M OTIUYMI; KOHTPOJIMPOBATh U OLIEHUBATH MPOLECC U PE3YJIbTAThI IeATEIbHOCTH

Jauunocmuple. GOPMUPOBAHNE IPAKTUIECKUX YMEHHH, YOS)KAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DM3UKH K HAOII0JaMbIM B
OKpY>KaloIIeM MHpE SIBJICHUSM; BOCIUTAHNE aKKypaTHOCTH B OOpaIeHNH C 1a00paTOpHBIM 000py10BaHHEM

npeomemuble. HAYIUTHCS OOBSCHATH U ONUCHIBATH JCHCTBUE MATHUTHOTO MOJISI HOCTOSHHOTO MarHUTa Ha IPOBOJIHUK ¢ TOKOM; 3HATh
OCHOBHBIC HAIIPaBJICHUS IPUMEHEHHS 3aKOHA AMIIEpa 7Sl CO3JaHUs TEXHUUECKUX YCTPOICTB (HA MpUMepe 3JIEKTPOU3MEPUTEIHHBIX
npuOOPOB, IIEKTPOBUTATENSL, MUKPO(OHA, TPOMKOTOBOPUTENS U TIP.); IPUMEHSTH U BHIpA0aTHIBATh NIPAKTUUECKIE HABBIKM PaOOTHI C
npubopamu; 3pGEeKTUBHO paboOTaTh B ape

4/4

Cuna Jlopenua 1 JleiicTBrE MarHUTHOTO OJISL Ha IBMIKYILYIOCS 3apsDKEHHYI0 yactuny. Cuila

Jlopenna. [IpuMeHeHne npaBuiia JIEBOW PyKH ULl ONIPEACIICHNS HAIIPABJICHUS
cuibl Jlopenua. /IBikeHue 3apsyKeHHOM 4acTUIIBl B OAHOPOIHOM MarHUTHOM
noJie. VMiconb3oBaHue IEHCTBUS MarHUTHOTO 1oJIsl Ha 3apsia. Pemenue 3agay

MemanpeomenHple. TUIAHUPOBaTh y4eOHOE COTPYJHUUECTBO C YUUTENEM, COTPYJHUUYECTBO CO CBEPCTHUKAMHU B TIOUCKE U cOope
nH(OPMAIINY; C TOCTATOYHOH IMOJIHOTOW M TOYHOCTBIO BBIPAKaTh CBOM MBICIIN; (POPMHUPOBATH IIENIENOIaraHie Kak MOCTaHOBKY y4eOHOH
3aJ]aud Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ U3BECTHO M YCBOEHO YUaIIMMCS, U TOTO, UTO €I1€ HEM3BECTHO; BBLACIATh U (OPMYIUPOBATH
HE00X0MMYI0 HH(POPMAIIHIO, CTPYKTYPUPOBATh 3HAHUS, TIPOBOAUTH aHAJIOTHH

auynocmuwle. HopMUpOBaHHE MOTUBALIMH B U3YUYEHUH HAYyK O MPHUPOJIE, YOKAEHHOCTH B BOZMOKHOCTH MIO3HAHUS IPUPOJIBI U
MPUMEHUMOCTH U3y4aeMbIX 3aKOHOB K Ba)KHEHUIIIUM 00JIaCTAM JAESITEIbHOCTH YeJI0OBEUYECKOro o0iecTBa

npeomenmble. HayUUThCs OOBACHATH 3HaUeHHE NOoHATHH "cuia Jlopenua", "mpaBuiio J1eBoi pyku'"; ONpeaessaTh HalpaBJIeHUE CUIIbI
JlopeH1a B 3alaHHOM CUTyallUHd U YMETh IPUMEHSTh €€ MaTEMaTUYECKOE BhIPAKEHUE IS PEIICHUsI PACUETHBIX 33/1a4 110 TEME; OOBIICHSTD
XapaKTep JABWKEHUS 3apsDKCHHBIX YaCTHIl B MArHUTHOM I10JIE

5/5

MaruuTtHble CBOICTBA BellecTBa. Penenue 1 Hamarunumsanue Bemectsa. I 'unoreza Amnepa. @eppo-, 1na- 1 napamMarHeTHKU.
3a1a4 Jowmensbl. Temneparypa Kropu. Ilpumenenne ¢peppomMarHeTHKOB

MemanpeomenHple. OPTaHN30BbIBATh YUeOHOE COTPYTHIUYECTBO C YUALIUMHUCS M YUUTENIEeM, ONPeAETsATh CIOCcOOb! JecTBUI B paMKax
MIPEITIOKEHHBIX YCIOBUN U TpeOOBaHMIA; CTaBUTh YUEOHYIO 3a/1auy, COCTaBIIATh IJIaH U [10CJIEJ0BATEIbHOCTD JEMCTBUI, OCYIIECTBIISTh
KOHTPOJIb B (popMe CpaBHEHHs crioco0a AEHCTBHS U €ro pe3yibTara ¢ 3aJaHHBIM 3TAJIOHOM C LeJIbI0 00HAPYKEHUS OTKIOHEHUH U OTINYUN
OT ATaJIOHAa; BBIOUPATh Hanbosee 3¢ (HeKTUBHBIE METO/IbI PEILIEHUS 3a]]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI, KOHTPOJIUPOBAThH U
OLICHUBATH IIPOLIECC U PE3YNILTATHI AEATEIBHOCTH

JUuYHOCmHble. POPMUPOBAHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMU;
OBJIAJICHUE HAYYHBIM ITOJX00M K PEILICHHUIO PA3JIMYHBIX 3a1a4

npeomemmbsle. HAyINTHCS OOBSACHATH Pa3inyie MarHUTHBIX CBOMCTB Pa3IMYHBIX BEIIECTB; 3HATh 00JACTH UX MPUMEHEHHS; BBIPAXKaTh
¢usnyeckue BennuuHbl B eauHunax CH; 3anuchIBaTh yCIOBHE M pellieHHE Pa3IMYHbIX 33Ja4 Ha ONpeJieIeHue HallPaBJICHHUsI MarHUTHBIX
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n/a

Hara

miaH | paxr

Tema ypoka Kon-8o Coneprxanue ypoka
yp YACOB acp Yp

JUHUH, cuibl Amnepa u cuiibl JIopeHna no coctaBjaeHHbIM aJITOPUTMaM

6/6

SIBneHue AIEKTPOMArHUTHON UHIYKIUU. 1 SIBnenue anexTpoMarHuTHOM MHAYKIMH. OnbiTel @apanes. MarHUTHBIN IOTOK.
Maruutsslii notok. [Ipasuno Jlenna EnvHMLBI M3MEPEHNs MarHUTHOTO TIOTOKa. Hanpasienne nHIYKIIMOHHOTO TOKA.
ITpaBuiio Jlenua. 3akoH anexkrpoMarauTHol nHAYKIuU. DJC nnayknuu. Toku
dyko. Depputsl. Penenue 3agau

MemanpeomemHuple. TUIAHUPOBATH y4eOHOE COTPYTHUYECTBO C YUUTEIEM, COTPYIHUYECTBO CO CBEPCTHIUKAMU B TIOUCKE U cOOpe
nHpopManuu; GopMUpOBaTh IIeNIeNOoJaraHle Kak MOCTaHOBKY y4eOHOM 3a/1a4i Ha OCHOBE COOTHECEHHS TOT0, YTO YK€ H3BECTHO M YCBOEHO
yUYalMMcsi, U TOTO, YTO €II¢ HEU3BECTHO; MCKATh M BBIACIATH HEOOXOIUMYI0 HH(DOPMAIIHIO, CIEIOBATH AITOPUTMY JACSITEIbHOCTU
JauuHocmuule. HOPMUPOBAHUE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH; UCIIOJIb30BAHUE
MPUOOPETEHHBIX 3HAHUH JIJIs1 OOBSICHEHHUS SIBJICHUH, HAOTIOJaeMBIX B IIOBCEHEBHOMN YKU3HU

npeomemmusle. HAyINTHCS OOBSICHATH 3HAUCHHUE MOHITHI "2JIEKTPOMAarHUTHAS MHAYKIH", "MHIYKIIMOHHBIN TOK", "MarHUTHBIA MOTOK';
OOBSICHSITH YCIIOBUSI BOSHUKHOBEHHUS U CYIIICCTBOBAHMSI HHIYKIIMOHHOTO TOKA Ha TpuMepe onbiToB Dapases; 3HaTh U IPUMEHSATH Ha
MIpaKTUKe npaBuiio JIeH1a; 3anuchIBaTh YCIOBHE U PEIICHUE 3aa4 Ha MpUMEHEHHUe npaBuia JIeHIa no cocTaBIeHHOMY alTOPUTMY

717

JlaboparopHas pabota Ne2 "M3yuenue 1 JlaboparopHnas pabota "M3ydeHue sBICHUS IEKTPOMAarHUTHON UHAYKIUN"
SIBJICHUSI DJICKTPOMArHUTHON MHIYKIIMH" WNHcTpykTax no TeXHUKe 0€30MacHOCTH

Memanpeomemuple. CTPOUTH IPOJYKTUBHOE B3aUMOAECHCTBHE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh, KOPPEKTUPOBATH U OLIEHUBAThH
NecTBUS MapTHEPA, C TOCTATOUYHOMN MOJIHOTOM U TOYHOCTBIO BBIPA’KaTh CBOM MBICIIU B COOTBETCTBUU C 33/1a4aMH U YCIIOBUSIMU
KOMMYHHKAIMH; COCTABJISTh IUIaH U MTOCIE10BaTEIbHOCTb ICHCTBUM, CPAaBHUBATH PE3YJILTAT U CIOCOO JIEHCTBUS C 3TATOHOM C LIENIbIO
oOHapyXeHHsI OTKJIOHEHUH U OTJIIMYMI; KOHTPOJIMPOBAThH U OLIEHUBATH MIPOLECC U PE3YJIbTAThI AESITEIbHOCTH

auynocmuwte. GopMUpOBaHHE MPAKTUYECKUX YMEHHUH, YOSKAEHHOCTH B MPUMEHUMOCTH 3aKOHOB (DPM3UKHU K HAOII0Ia€MbIM B
OKpY>KaIOIlleM MUPE SBJICHUSM; BOCHIUTAHUE aKKypaTHOCTH B OOpAIIEHUH € 1a00paTOPHBIM 000pYyJ0BaHHEM

npeomennble. HAyUUThCS OOBACHATH U ONKCHIBATH BOSHUKHOBEHHE MHAYKLIMOHHOTO TOKA B 3aMKHYTOM IPOBOJHUKE, ONPEEIATh €ro
HAIPABJIEHUE COMIACHO npaBuiy JIeHna;

8/8

O1C nnaykunn. CaMOMHAYKIUS. 1 OJ1C uHAYKINY B ABUKYIIMXCS IPOBOJAHUKAX. DJIEKTPOAMHAMUYECKUN
NHAyKTUBHOCTH Mukpodon. Camounnyknus. UanykTuBHOCTD. Pemenue 3anay

Memanpeomentnvle. BbISABIATH IPOOJIEMBI, 0CO3HAHHO IJIAHUPOBATh U PETYIUPOBATH CBOIO JESITEIBHOCTb, BJaJIeTh YCTHOM U MMCbMEHHON
peubto; (OpMHUPOBATH LENIENOIaraHie Kak MOCTaHOBKY y4eOHOM! 3aJjaui Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO M YCBOEHO
y4JalIuMcsl, ¥ TOTO, YTO €I11€ HEM3BECTHO; aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHNUS, YCTAaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH JIOTHYECKYIO LIETIb PACCYK/I€HUH, CTPYKTYPHUPOBATh 3HAHUS

auynocmuwte. HopMUpOBaHHE LIEJIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEH-
HOM NMPaKTUKH; UCIIOJIb30BaHNE TIPUOOPETEHHBIX 3HAHUM JIs1 0ObSICHEHNUS SBJICHU, Ha0It0/1aeMbIX B IOBCEITHEBHOM KU3HU
npeomemmuole. HayUUThCs 00bACHATH 3HaueHue nousatuil "IJC nnaykuuu", "camonuayKus", "MHAYKTUBHOCTD'"; 3HATh (POPMYITUPOBKY
3aKOHA AJIEKTPOMArHUTHOM MHAYKIIMH U YMETh IPUMEHSITh €r0 MaTeMaTHUeCKOe BhIpAXKEHUE I PEIICHUs 3a]1a4; 3HaTh 0003HAYEHUS U
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Ne Hara Kom-Bo
Tema ypoka Conepxanue ypoka
/| mwiad (bakT qacoB
enuHuIbl n3mepenus puznueckux BennynH (3C HHAYKIIUN, MAaTHUTHBIN MIOTOK, HHIYKTUBHOCTbD); TIPUBOJIUTH IPUMEPHI SIBICHUS
CaMOUHIYKIIMH
9/9 OHeprus MarHUTHOT'O TI0JIS TOKA. 1 OHeprus MarHUTHOT'O TOJISl TOKA. DJIEKTPOMarHuTHoe nosje. Pemenue 3anay
ONEKTPOMAarHuTHOE 1O0JIE

MemanpeomemHbple. TUIAHUPOBATH y4eOHOE COTPYTHUYECTBO C YUUTEIEM M CBEPCTHHUKAMHU, COCTABIIATH IJIaH U TIOCIEIOBATEIIHHOCTD
y4eOHBIX IEHCTBUI; BBIIBUTATh 1 0OOCHOBBIBATH TUIIOTE3bI, 0003HAYAThH MPOOIEMBI U HAXOAHUTH ITyTH UX PEIICHUS, aHAIM3HPOBATh
0OBEKTHI C 1IEJIBIO BBIJICIICHUS UX MPHU3HAKOB

JUYHOCmHble. POPMUPOBAHNE KOMMYHUKATUBHON KOMIICTEHTHOCTH B OOIIICHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM,
HayYHOTO MUPOBO33PECHHUSI U MTPEICTABICHHUH 0 (yHIaMEHTATBHBIX TOHITHSIX

npeomemmusle. HAyINTHCS OOBSICHATH 3HAUCHHUE MOHIATUH "9HEPTUs MarHUTHOTO NoJs", "9JIEKTPOMarHUTHOE MoJje'"; pacCUUTHIBATh
SHEPTUI0 MAarHUTHOTO TOJIsl, CO3aHHOTO TOKOM B MPOBOAHUKE; OOBSICHATH IPEBPAILICHUS SHEPTUH, IIPOUCXOISAIINE TTPH ITOM; OOBSICHATH
CYIIECTBOBAHHE E€MHOTO AJIEKTPOMArHUTHOTO TMOJIS

10/10 Pewenue 3amau ‘ 1 ‘ Pemenue 3amau mo reme "DnekTpoauHaMuKa'

MemanpeomentHvle. OPraHN30BbIBATh YUeOHOE COTPYTHUYECTBO C YUALIUMHUCS U YUUTENIEeM, ONPeAEsATh CIOCOObI JecTBUI B paMKax
MPEUIOKEHHBIX YCIOBHIA U TPeOOBaHMIA; CTABUTh YYEOHYIO 33/1a9y, COCTABIIATh TUIaH M MTOCIIEI0BATEIBHOCTD JEHCTBUH, OCYIIECTBIATH
KOHTPOJIb B (pOopMe CpaBHEHMsI crioco0a AEHCTBHS U €ro pe3yibTara ¢ 3aJaHHbIM 3TAJIOHOM C LeJIbI0 00HAPYKEHUS OTKIOHEHUH U OTINYUN
OT 3TaJIOHa; BEIOMpaTh Hanbosee 3(h(HEeKTUBHBIC METOIBI PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH, KOHTPOJIHPOBATH U
OLICHHUBATH IIPOLIECC U PE3YJIBTATHI JEATEIBHOCTH

JUYHOCmHble. POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIEHUH U COTPYJHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMU;
OBJIAJICHUE HAYYHBIM ITOJXO00M K PEIICHHUIO PA3IMYHBIX 3a7a4

npeomemmole. HAyYNTHCS IPUMEHATh UMEIOLINECS 3HAHUS K PELICHUI0 KOHKPETHBIX 3a]1a4; FPaMOTHO 0(OpMIISITh pElICHHE 3a1a4 B
TeTpajau; UCIOIb30BATh MAaTEMaTUUYECKHI annmapaT B pellieHUH 3aJa4 Ha ypokax (PM3MKHU; OBJIa/IeBaTh HAYUYHBIM MOJIXOJIOM K PEIICHUIO
pa3JIMYHBIX 3a/1a4 IO TEME

11/11 KontponbHas padora Nel 1 KonrtponbHas padota no reme "DiaeKTpoanHaMHKa"
"OnexkTpoauHamMuka

Memanpeomemuple. C JOCTATOUHOM ITOJTHOTOW M TOYHOCTBIO BBIPAKaTh MMCBMEHHO CBOU MBICIIH; IUIAHUPOBATh U IPOrHO3UPOBATh
pe3yNbTaT; pelaTh 3aJa4u pasHbIMU CIOcO0aMu, BEIOMpaTh Hanbosee 3pPeKTUBHBIE METO bl PEIICHUS, TPUMEHSATh MTOJy4YE€HHbIE 3HAHUS
auynocmuple. HopMUpOBaAHHE LIEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKHU U
0OIIeCTBEHHOM MPAaKTUKH, HABBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS

npeomemmbie. 3HaTh U IOHUMATh (PU3NYECKHUI CMBICI U3YUEHHBIX TOHATUH, 3aKOHOB, SIBJICHUN; HAYUYHUTHCS] CUCTEMAaTU3UPOBATh U
BOCITPOM3BOJUTH 3HAHMS M HABBIKH, MIOJYYECHHbBIE ITPH U3YYEHHUH TEMBI "' DIEKTpOIMHAMUKA"

Kone6anus u BonHbI (20 4acoB)

12/1 | ‘ | Mexanuueckue koneGanus. [pyxunsbiin | 1 | KonebarensHoe apmkenne. Mexannueckue KoseGanns. CBoGOIHBIE KOeGaHHs.
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Tema ypoka Kon-8o Coneprxanue ypoka
yp YACOB acp Yp

MaTeMaTUYECKUI MassTHUKU BuyrpenHue u BHemHue Cuiibl. [IpyKUHHBIN MasTHUK. Y paBHEHUE IBUKCHUS
TeJa, KOJIeOII0Ierocs noj AeHCTBUEM CUITbI YIPYrocTu. MaTemMaTuieckuit
MasTHHUK. Y paBHEHUE IBUKCHUS MaTEMAaTUYECKOIO MassTHUKA

MemanpeomenHyle. TUIAHNPOBaTh y4eOHOE COTPYAHUUYECTBO C YUUTEIEM U CBEPCTHUKAMM; COCTABIISTh IUIaH U MTOCIE10BATEIbHOCTD
y4eOHBIX JCHCTBHIA; BBIIBUTaTh U OOOCHOBHIBATh TMIIOTE3bI, 0003HAYATh MPOOJIEMBI U HAXOIUTh IYTH UX PELICHUS, aHATHU3UPOBAThH
OOBEKTHI C LIEJIBIO BBIJICIIEHUS UX IPU3HAKOB

auynocmuwle. HopMUpOBaAHHE HAYYHOTO MUPOBO33PEHHS U TMPEACTABICHUH O (PyHAaMEHTAIbHBIX MOHATHUSAX; UCIIOJIH30BAHNE
IPUOOPETEHHBIX 3HAHUH JUIsl 0OBSACHEHUS SIBJICHUH, HAOII0JaeMbIX B IIOBCEIHEBHON KU3HU

npeomenuble. HAyUUThCSl OOBSICHATH CMBICI MOHATHH ""MeXaHW4YecKkue Konebanus", "MaTeMaTn4eCcKiii MasSTHUK'"'; IPUBOIUTH IPHUMEPHI
K0J1€0aTeIbHOI0 IBUKEHUS U ONIMCHIBATh YCIOBUS €r0 BOSHUKHOBEHMSI

13/2

["apmonnueckue xonebaHus 1 I'apmonnueckue konedbanus. Hesaryxatomme xkonebanus. AMIUIUTYA, IEPUO],
qacToTa U (paza xoneGaHui. Y paBHEHHUE, ONMUCHIBAIOIIEE TAPMOHUYECKUE
koneOanus. Casur as. [IpeBpaiieHue sHepruu npyu rapMOHHUUECKUX
koneOanusx. Pemenne 3amau

Memanpeomentnyle. C T0CTaTOYHOH MOJIHOTOM U TOYHOCTBIO BBIPAXKATh CBOU MBICIIM B COOTBETCTBUM € 3a7jauyaMU U yCIOBUSMHU
KOMMYHUKAIIH, CIIYIIATh U BCTYNATh B AMAJIOT, Y4aCTBOBATh B KOJUIEKTUBHOM OOCYXIEHUH MPOOIJIEM; 0CO3HABATh CaMOro ce0s Kak
JBIDKYILYIO CHUITY CBOETO HayueHHsI, CBOIO CIIOCOOHOCTb K IIPEOI0JICHUIO NMPENATCTBUI U CAMOKOPPEKIIMU; CO3/1aBaTh, IPUMEHSATh U
peoOpa3oBhIBaTh 3HAKH M CUMBOJIBI, MOJIEITA M CXEMBI JUIS PEeUICHUs y4eOHBIX U MO3HABATEIbHBIX 331a4

auynocmuwte. HoOpMUPOBAHHE LIEJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
0O0II1eCTBEHHON MTPAKTUKHU

npeomentnble. HAyUUThCS OOBACHATH CMBICI MOHATHN U PU3MUECKUX BEIUYMH "rTapMOHHYecKHe Konebanus", "ammuryna”, "nepuoa”,
"gacroTa", "(paza"; onuceIBaTh AMHAMUKY KOJIEOATEIBHOIO ABM)KEHUS U MPEBpallleHNe SHEPTHH Ha IPUMEpe NPYKUHHOTO U HUTSHOTO
MasiTHUKOB; pelIaTh 33JJau C UCIOJIb30BAHUEM YPAaBHEHHs TapMOHMYECKUX KOJIeOaHUM

14/3

JlabopaTtopHas pabota Ne3 "Onpenenenue 1 JlaGopaTtopHast pabota "OrnpeaenieHne yCKOpeHUs: CBOOOTHOTO TaJIeHUs TIPU
YCKOpEHUSI CBOOOIHOTO MaIeHUs MPH MOMOIITN MasiTHUKA"
MTOMOIIIM MasiTHUKA" WNHcTpykTax no TeXHUKe 0€30MacCHOCTH

Memanpeomemuple. CTPOUTH IPOJYKTUBHOE B3aUMOAECHCTBHE CO CBEPCTHUKAMU, KOHTPOJIMPOBATH, KOPPEKTUPOBAThH U OLIEHUBATh
JNEUCTBHS MAPTHEPA, C TOCTATOYHON MOJHOTOW M TOYHOCTBIO BBIPAXKaTh CBOM MBICIIA B COOTBETCTBUH C 33/1a4aMU U YCIOBUSAMH
KOMMYHHKAIMH; COCTABJIATh IUIaH U MOCIEI0BaTeIbHOCTh IEHCTBUNA, CPAaBHUBATD PE3YNIbTAT U CIOCO0 AEUCTBUS C ATAJIOHOM C LIEIIbIO
oOHapyKeHHsI OTKJIOHEHUH U OTJIIMYMI; KOHTPOJIMPOBAThH U OLIEHUBATH MPOLECC U PE3YIbTAThI AESITEIbHOCTH

auynocmuwle. HopMUpOBaHUE MPAKTUYECKUX YMEHHUH, YOSKAEHHOCTU B MPUMEHUMOCTH 3aKOHOB (DM3UKHU K HAOJII01aeMbIM B
OKpY>KaloIllleM MUPE SBJICHUSM; BOCIUTAHUE aKKyPaTHOCTH B OOpalleHNH ¢ 1a00paTOpHBIM 000pyJ0BaHHEM

npeomentnble. HAYUUTHCS ONPEJEIIATh YUCIIO U BpeMs KOJIeOaHU HUTSHOTO MasiTHUKA, PACCUUTHIBATH IO 3TUM JIaHHBIM YCKOpEHHE
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CBOOO/IHOTO TIA/ICHUS;, YUUTHIBATh MIOTPEITHOCTH U3MEPECHU; TPUMEHSTh U BHIPA0ATHIBATh IPAKTHUECKHE HABBIKU Pa0OTHI ¢ TPUOOpaMu;
a¢ddexTuBHO paboTaTh B Mape

15/4

Brinyxaennsie koneOanus. Pezonanc 1 3aryxatomue Konebanus. BeiHyxeHHsle kojnebanus. BHennne nepuoanaecku
JICUCTBYIOIINUE CHIIbl. Pe3oHaHC

Memanpeomemuple. OPraHN30BbIBaTh Y4eOHOE COTPYAHUYECTBO C YYAIIUMHCS U YYUTENIEM, ONPEAEIsATh CIOCOObI IeHCTBUI B paMKax
MPEUIOKEHHBIX YCIOBUIA U TPeOOBaHMI; CTABUThH YUEOHYIO 33]a4y, COCTABIIATh TUIaH M MTOCIIEI0BATEIbHOCTD JHCTBUH, OCYIIECTBIATH
KOHTPOJIb B OpME cpaBHEHUS CII0c00a NEHCTBUS U €ro pe3ybTaTa ¢ 3aJJaHHBIM STAJIOHOM C II€JIbI0 OOHAPYKEHUSI OTKIIOHEHUH U OTINYHA
OT 3TaJIOHa; BEIOMpaTh Harbosee 3(h(HhEeKTUBHBIC METO/IbI PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM, KOHTPOJIMPOBATH U
OLICHUBATh IIPOLIECC U PE3YNIBTATHI ACATEIBHOCTH

JuYHOCmHble. POPMUPOBAHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLICHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMU;
OBJIAJICHHE HAYYHBIM ITOJX0I0M K PEIICHHUIO PA3IMYHBIX 3a1a4

npeomemmuole. HAyINTHCS OOBSCHATH SIBJICHUE PE30HAHCA; TPUBOIUTH MPUMEPHI BBIHYKJIEHHBIX KOJIeOaHUi; MPUMEHATh UMEIOIIHECS
3HaHUS K PEIICHUI0 KOHKPETHBIX 331a4; TPAMOTHO 0(OPMIIATH PEIICHUE 3a/1a4 B TETPAIN; UCIIOIb30BaTh MATEMAaTUIECKHIA anmapar B
pEelIeHnH 3aa4 Ha ypokax (pU3HMKu; OBllaJieBaTh HAYYHBIM MOJXOO0M K PEIICHUIO Pa3IMYHBIX 3a7a4 0 TeMe

16/5

DNEeKTPOMarHUTHHIE KOJIEOaHMUs. 1 OnexTpomaruuTHele konebanus. KonebatenbHblil koHTyp. [IpeBpamienue
KonebartenbHblil KOHTYD SHEPTUH NPU 3JIEKTPOMArHUTHBIX KOJEOaHUAX. AHAJIOTUS MEXTY
AIIEKTPOMArHUTHBIMU U MEXaHUYECKUMU KOJICOaHUSIMH

Memanpeomemuuple. C T0CTaTOUHOM MOJTHOTOW U TOYHOCTBIO BBIPAKaTh CBOM MBICIIM B COOTBETCTBHUHU C 3a/1a4aMH U YCIIOBUSMU
KOMMYHHKAIMH, PALMOHAIBHO MJIAHUPOBATh CBOIO PabOTY; OCO3HABATh CaMOro ce0s Kak JBIKYILYIO CUITY CBOEr0 Hay4eHUsl, CBOIO
CIOCOOHOCTH K IIPEOA0JICHUIO MPENSATCTBUN U CAMOKOPPEKIIUH; CO3/1aBaTh, IPUMEHSATh U MPeoOpa30oBbIBaTh 3HAKW U CUMBOJIbI, MOJIENH U
CXEMBI JJIS pelIeHus] y4eOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIJIENIATh CYIIECTBEHHbIE XapaKTEPUCTUKU 00bEKTa, CTPOUTH BBICKa3bIBaHUE,
dhopmynupoBaTh IpodemMy

auynocmuwte. HopMUPOBAHHE LIEJIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00I1I1eCTBEHHOW MTPAKTUKHU

npeomemmble. HAyUUThCS OOBACHATH 3HAUCHHE MOHATHUH "2JIeKTpOMarHUTHbIE Koslebanus", "kone0aTenbHbIi KOHTYp'; IPOBOIUTD
aHAJIOTUU MEX/y BEJIMYMHAMHU MEXaHUYECKHUX U 3JIEKTPOMAarHUTHBIX KOJeOaHU; ONMMCHIBAaTh MPEBPAILlEHUs] SHEPTHH, TPOUCXOASIINE B
Kosie0aTeabHOM KOHTYpe

17/6

VYpaBHeHHe, oNKChIBaIOLIee CBOOOTHBIE 1 DneKTpOMarHUTHbIE TApMOHUYECKUE KOJIeOaHHsl B KOJieOaTeIbHOM KOHTYpE.
aJIeKTpHuecKue kojebanus. Pemenue 3anau YpaBHeHUe, ONUCHIBAIOLIEE MTPOIECCHI B KosleOaTeIbHOM KOHTYpe. Dopmyra
Tomcona. Pemenue 3amau

MemanpeomemHple. OPTaHN30BhIBATh YIEOHOE COTPYAHUUYECTBO C YUAIIUMHUCS U YUUTENEM, ONPEAEISATh CIOCOOBI IeHCTBUN B paMKax
MPEAJIOKEHHBIX YCIIOBUM U TPEOOBAHMI; CTAaBUTh yUeOHYIO 3a/1auy, COCTABIISATH IJIaH M TIOCIIEOBATEIIBHOCTD JIEHCTBHMA, OCYIIECTBIIATH
KOHTPOJb B JOpMe cpaBHEHUS CrIoco0a JEMCTBHS U €ro pe3yabTaTa ¢ 3aJJaHHBIM YTAIOHOM C I1eJIbI0 0OHAPYKEHUS! OTKIIOHEHUH U OTITUYHIA
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OT 3TaJIOHa; BEIOMpaTh Hanbosee 3(h(HhEeKTUBHBIC METO/IbI PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM, KOHTPOJIMPOBATH U
OLICHUBATH IIPOLIECC U PE3YJIBTATHI JEATCIBHOCTH

auynocmuple. HopMUpoOBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUU M COTPYIHHYECTBE CO CBEPCTHUKAMH U YUUTEISIMH;
OBJIAJICHUE HAyYHBIM IIOAXO0A0M K PEIICHUIO PA3JIMYHBIX 3a7a4

npeomemHubie. 3HaTh YpaBHEHUE, ONUCHIBAIOIEE CBOOOJHBIE IEKTpUUEcKe Kosebanus, 1 Gpopmyiry ToMcoHa 1UIs OnpeeneHus ux
NIepU0/1a; HAYYUThCS IPUMEHATh UMEIOLIMECS 3HAaHUS K PEIIEHHIO KOHKPETHBIX 3a/1a4; IPaMOTHO 0(OPMIIATh pellleHHe 3a/1a4 B TETPaly;
MCIOJIb30BAaTh MATEMAaTHYECKHI anmapaT B PEIICHUH 33/]ad Ha ypoKax (U3UKH; OBJa/IeBaTh HAYYHBIM MOIX0J0M K PEIICHUIO Pa3IHYHBIX
3a/1a4 110 TEME

18/7

IlepeMeHHBII 37EKTPUUECKUN TOK. AKTUBHOE 1 IlepemeHHBIN 3JIEKTpUUYECKU TOK. MoJenb reuepaTopa NEpEMEHHOr0 TOKa.
conpoTtusiieHue. [IeicTByromue 3Ha4eHUs Pe3ucrop B Lienu nepeMeHHOro Toka, akTHBHOE CONPOTUBIICHHE. MOITHOCTE B
CWJIBI TOKA U HAIIPSIKEHUS LIENU C PE3UCTOPOM. JIeMCTBYIOIIME 3HAYEHUS CUJIbI TOKA U HAIIPSKECHUS.
Pemenne 3agau

MemanpeomentHble. BBISABISTH POOJIEMBI, 0CO3HAHHO IUTAHUPOBATh U PETYIHPOBATH CBOIO JESITEIBHOCTD, BIAJIETh YCTHOW U TUCbMEHHON
peubto; (OpMHUPOBATH Lie/IeNoJaraHie Kak OCTaHOBKY y4eOHOM 3a/jaun Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO U YCBOEHO
y4alumMmcsi, 1 TOro, YTO elI€ HEU3BECTHO; CAMOCTOSITENIbHO BBIJIEISITh I03HABATENbHYIO 11€1b, YCTAHABINBATh NPUUUHHO-CJIEICTBEHHBIE
CBSI3U, OOBSACHATH pa3IMYHbIC SBJICHHS HA OCHOBE (PU3UYECKON TEOpUHn

auynocmuule. HopMUpOBaHIE MOTUBAIIMH B U3YUYEHUH HAYK O MPHUPOJIE, YOSKIEHHOCTH B BOSMOKHOCTH TIO3HAHUS IPHPOJIBI U
IPUMEHUMOCTH U3Y4aeMbIX 3aKOHOB K BaKHEHIIMM 00JIacTsAM /IEATEIIbHOCTH YEI0BEUYECKOro 001IecTBa

npeomemmbole. HayYnTHCS OOBSCHATH 3HAUCHHE MOHATHH "TlepeMeHHBbIN TOK", ""aKTUBHOE CONPOTHUBIIEHKE", "' NeliCTBYIOIIEEe 3HAUEHUE CUITBI
TOKa ¥ HaNPsDKEHM'"'; 3alIUChIBaTh U IPUMEHATh MATEMAaTHUECKUE BBIPAKEHNUS U1 PEILIEHUS IPOCTENINX 3a/1a4 HAa BBIHYKJCHHbBIE
NIEKTpUYECKUE KOJIeOaHMsl; ONPENIENSITh IEHCTBYIOIINE 3HAYSHHs] CUJIbl TOKA, HANPSKEHMsI U MOIIIHOCTH B LIENIM IEPEMEHHOr0 TOKa

19/8

Konznencarop u karyiika HHIyKTUBHOCTHU B 1 Konzgencarop B 1ienu nepeMeHHoro Toka, EMKOCTHOe conpoTuBieHue. Karymka
LIENU TIEPEMEHHOT0 TOKa. Pe3oHaHC B WHAYKTUBHOCTH B LIETIH IEPEMEHHOIO TOKA, NHIYKTUBHOE CONPOTHUBIICHUE.
JJIEKTPUYECKON 1ienu. Pemenne 3anaq ITonHOE CONPOTUBIIEHHE LIENTH TIEPEMEHHOTO TOKA. PE30HAHC B 3JIEKTpUUYECKON
uenu. Pemenue 3agau

MemanpeomentHvle. OPTaHN30BbIBATh YUEOHOE COTPYIHUYECTBO C YUALIUMUCS M YUUTENIEM, ONPEAEIATh CIOCOOBI JEUCTBUI B paMKax
MPEUIOKEHHBIX YCIOBUN U TpeOOBaHMM; CTABUTh YUEOHYIO 33a]1auy, COCTaBIIATh IUIaH U MOCIE10BaTENbHOCTD JEMCTBUH, OCYIIECTBIATh
KOHTPOJIb B JOpMe cpaBHEHUS Crloco0a AeMCTBHS U €ro pe3yibTaTa ¢ 3aJJaHHBIM STAJIOHOM C 11eJIbI0 OOHAPYKEHUSI OTKJIIOHEHUHM U OTINYHHA
OT 3TaJloHa; BEIOMpaTh Hanbosee 3(h(HhEeKTUBHBIE METO/IbI PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM, KOHTPOJIUPOBATH U
OLIEHHUBATb MPOLIECC U PE3YNIbTAThI JESATEIbHOCTH

auynocmuwte. HopMupoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIIEHUU M COTPYIHUYECTBE CO CBEPCTHUKAMH U YUUTEISIMH;
OBJIaJICHHE HayYHBIM MOJXO0J0M K PEIIEHUIO Pa3IMYHBIX 3a7a4

npeomemmble. HAYUUThCSl OObACHATH 3HAUCHHE MOHATHH "E€MKOCTHOE conpoTuBieHHe", "MHYKTUBHOE CONPOTUBIEeHUE", "moIHOoe
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COIMPOTUBJICHUEC LCIIN ICPEMECHHOI'O TOKa"; 3HATh YCJIOBUSA BO3HUKHOBCHUSA PE30HAHCA B 3JICKTPUYCCKOM K0JIe0aTeIbHOM KOHTYPC U €ro
IMPUMEHCHUC, HAYUYUTHCA MMPUMEHATh UMCIOIIMECA 3HAHUA K PEIICHUIO KOHKPETHBIX 3aJa4,; rpaMOTHO O(l)OpMJ'IHTB pPEIICHUEC 3a1a4 B
TCTpaau; UCIIOJIL30BATh MaTeMaTHYCCKUM arrapar B pCIICHUHU 3a1a4 Ha YPOKax (1)I/I3I/IKI/I; OBJIaZICBATh HAYYHBIM IMOAXO0A0M K PCHICHU IO
Pa3JIMYHBIX 3a4a4 I10 TEME

20/9

KonrponbHas padora No2 "Konebanus" \ 1 \ Konrponsnas padora no reme "Konebanus"

MemanpeomemHple. C TOCTATOYHOUN MOJTHOTON U TOUHOCTHIO BhIpAXKaTh MUCbMEHHO CBOM MBICIH; IJIAHUPOBATh U MPOrHO3UPOBATH
pe3yibTaT; peliaTh 3a/1a41 pa3HbIMU CITIoco0aMu, BRIOMPATh Hanbosee 3 HEKTUBHBIE METOIbI PEIICHUS, TPUMEHSTh MTOJTYYCHHBIC 3HAHUS
JUYHOCmHble. POPMUPOBAHUE TIETTIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU U
00IIIeCTBEHHOH MTPAKTUKH, HABBIKOB CAaMOAHAIIN3a M CAMOKOHTPOJIS

npeomemHble. 3HATh U TOHUMATh (PU3UYECKUN CMBICI U3yUYEHHBIX MMOHATUN, 3aKOHOB, SIBJICHUI; HAYYUThCS CUCTEMATH3UPOBATh U
BOCIPOU3BOJINTH 3HAHMS U HABBIKH, MOJTYYeHHbIE NpU u3ydyeHuu temsl "Konebanus"

21/10

['eHeparTop 3IEKTPUIECKOTO TOKA. 1 ['enepatop nepemenHoro Toka. Tpancdopmarop, ero ycrpoiictBo. Koadpdurpent
Tpancdopmarop tpanchopmaruu. Permenue 3anau

Memanpeomemuple. C JOCTATOUHOM ITOJTHOTOW U TOYHOCTBIO BBIPAYKAaTh CBOU MBICIIN B COOTBETCTBHH C 33Ja4aMU U yCIOBUAMU
KOMMYHUKAIIMH, CIIYIIATh U BCTYNATh B AMAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYX/IEHUH MPo0IieM; GOPMHUPOBATH IeIENOIaraHue Kak
[IOCTAHOBKY Y4eOHOM 3a7jauil Ha OCHOBE COOTHECEHUS TOT0, YTO Y>K€ U3BECTHO M YCBOEHO y4alllUMCsl, U TOT0, YTO €I€ HEU3BECTHO;
AHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMS, YCTAHABINBATH IPUYNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTUYECKYIO LIENIb PACCYKICHHM,
CTPYKTYpUPOBATh 3HAHUS

JUYHOCmHble. POPMUPOBAHUE 1IETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU U
0O0I1IeCTBEHHOH NMPaKTUKH, YCTOWYMBOIO IO3HABATEILHOTO HHTEPECA K M3YUEHHUIO €CTECTBEHHBIX HAYK

npeomemmboie. HaAyINTHCS OOBSACHATH MPUHIUN IEHCTBUS U HA3HAYEHNE OCHOBHBIX 3JIEMEHTOB KOHCTPYKIIMU MHAYKIIMOHHOTO FeHepaTopa
NEPEMEHHOT0 TOKa M TpaHcopmaropa

22/11

ITpon3BoaCTBO U Mepenada NEKTPOIHEPTUN 1 [Tpon3BonacTBO u1eKTpOIHEpPruun. iekrpoctanuuu. [lepenaua u norpediaenue
JIEKTPOIHEPIHH, YTU €€ SIKOHOMUU

Memanpeomemmaple. C JOCTATOUYHOHN ITOJHOTON U TOYHOCTHIO BBIPAKaTh CBOU MBICIH B COOTBETCTBHUH C 3a/1a4aMH U YCIOBUSMH
KOMMYHUKAIMH, BBISBIIATH IPOOJIEMY, BBICITYIINBATh MHEHUE IPYTUX; BBIACIATh U OCO3HABATh TO, YTO YK€ YCBOCHO B Kypce (PU3MKH U UTO
eImé MOAIE)KUT YCBOCHHUIO, OIEHHBATh Ka4eCTBO U YPOBEHb YCBOCHUS MaTepHala; aHAIN3UPOBATh M CHHTE3UPOBATH 3HAHMS,
yCTaHaBJIMBATh PUUYNHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTD JIOTMYECKYIO IIeTIb PAcCyKICHUMN, BBIBOJIUTH CIIE/ICTBHS

JAuunocmuple. GOPMUPOBAHNE YMEHUS BECTH JHAJIOT C YUUTEIEM M OJTHOKIACCHUKAMH HAa OCHOBE PABHONPABHBIX OTHONICHUI U B3aNMHOTO
YBa)KEHHsI; OCO3HAHUE [IEHHOCTH HAayYHBIX 3HaHUH JUI1 OOBSICHEHUS SIBICHUI OKPY)KaIoILero Mupa; popMUpoBaHUE LIEHHOCTH 3/10pPOBOTO U
6e30macHoro oopasa KU3HH

npeomemuble. 3HaTh CYIECTBYIOIIME CIOCOOBI TPOM3BO/ICTBA U MEPEayH SJIEKTPOIHEPTHH, METO/IbI €€ PallMOHAIBHOTO UCIIOJIb30BAHMUA,
HOPMBI IEKTP0oOE30MacCHOCTH
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23/12

BousiHoBBIE siBneHus. PacnipocTpanenue 1 Pacnipoctpanenue xonebanuii B cpene. Bonnsl. [Tonepeunsie u mpoaoabHbIC
MEXaHUYECKHX BOJIH BOJIHBL. CKOPOCTh pacnpocTpaHeHus BoJH. /[nuHa BosiHbl. Pemenue 3anau

MemanpeomemHple. C TOCTATOYHON MOTHOTON U TOUHOCTHIO BBIpAXkKaTh CBOM MBICIH B COOTBETCTBUU C 33J]a4aMU U YCIOBUSMHU
KOMMYHHUKAIUHU, JOOBIBATh HEJOCTAIOIIYI0 HH(POPMAIIHIO C TIOMOIILI0 BOPOCOB; ()OPMHUPOBATH IIEJICTIOaraHue Kak MOCTaHOBKY y4eOHOM
3a/1aud Ha OCHOBE COOTHECEHUS TOTO, UTO YK€ U3BECTHO M YCBOEHO YYAIIUMCS, U TOTO, YTO €I HEU3BECTHO; aHAIIM3UPOBATh U
CUHTE3MPOBATh 3HAHUS, YCTAHABJIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKYIO IIETTh PACCYKACHUH, CTPYKTYPHUPOBAThH
3HAHUSA

JuuHocmuule. HGOPMUPOBAHKE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPaKTHKH

npeomemmusle. HAyYUTHCS OOBSCHATH 3HAUCHHE MOHATUH "BoJHA", "yIMHA BOJIHBI", ""CKOPOCThH BOJIHBI'"; 3HATH YCIIOBUSI BOSHUKHOBEHUS,
OTJINYHUS U OCOOEHHOCTH PACIIPOCTPAHECHHUSI TIOTIEPEUHBIX U TIPOIOJIBHBIX BOJIH; 3HATh MATEMAaTUUYECKYIO CBSI3b MEXKY TTMHON M CKOPOCTHIO
BOJIHBI

24/13

VYpaBHeHHE rapMOHUYECKOM Oeryieit 1 YpaBHeHue rapMmoHnYecKoi Oerymeit BoaHbl. [1nockas u ceprueckas BoaHa.
BOJIHBL. BOJIHBI B ynIpyrux cpenax BosiHoBast moBepXHOCTb, Jiyd. @poHT BosHbL. Perienue 3a1au

MemanpeomentHvle. BbIABIATH IPo0JIeMy, HHULIMATUBHO COTPYIHUYATh B MOMCKE U cOope MH(OopMauu Uit e€ pa3peleHus; CTaBUTh
yueOHYI0 33/1a4y, COCTAaBIIATh IUIAH U TOCIEI0BATEIBHOCTD AEHCTBHUH, OCYIECTBIISTE KOHTPOIIb B (hopMe CpaBHEHUS criocoda NeHCTBHS U
€ro pe3ysbTara C 3aJJaHHBIM 3TAJIOHHOM C LIeJIbI0 OOHAPYKEHHsI OTKJIIOHEHUH M OTIMYUI OT 3TaJIOHA; BEIOUpaTh Hanbosee F3pPeKTUBHbIE
METO/Ibl pEeIICHNUs 33/1a4 B 3aBUCUMOCTU OT KOHKPETHBIX YCIIOBUM, KOHTPOJIUPOBATh U OLIEHUBAThH IIPOLIECC U PE3YJILTAThI AESATEIILHOCTH
JIUYHOCMHble. OCO3HAHNE IEHHOCTH HAay4YHbBIX 3HaHUH JUI 00BSICHEHUS SIBICHUHM OKPY)KaIOILIEro MUpa

npeomemmbwle. 3HaTh ypaBHEHNE TAPMOHMYECKOH OeryIei BOJIHbI; HAyYUThCs IPUMEHATh ypaBHEHUE rapMOHUYECKON OeryIiel BOJIHbI 1S
HaXO0XKJICHUS BEIMYMH, XapaKTEPU3YIOLIUX PACIPOCTPAHEHNE MEXaHUUYECKUX BOJIH; 3HATh OTINYHUS TNIOCKUX U C(hepUUECKUX BOJH, YMETh
MIPUBOJIUTH MX IPUMEPBI; 3aMChIBATh YCIOBUE U PELICHHE 3a/1a4 110 COCTABJIEHHOMY aJITOPUTMY

25/14

3BYKOBBIE BOJIHBI 1 Bo30y>kaeHne 3ByKOBBIX BOJTH. AKYyCTUYECKUE KOJIeOaHusl. 3ByKOBBIE BOJIHBI B
pasIUYHBIX cpenax. [ poMKkocTh 3ByKa, BeicoTa ToHa. [llym. CxopocTs 3ByKa.
Pemenne 3agau

MemanpeomemHple. OPraHN30BbIBaTh Y4EOHOE COTPYAHUUYECTBO C YUAIIUMKCS U YUUTENIEM, HAaXOAUTh 00Illee pelIeHHe U pa3peraTh
KOH(QINKTBI HA OCHOBE COIJIACOBAHUS MO3UIUI U OTCTaMBAHUS UHTEPECOB, ONPENEIATh COCOOBI AEHCTBUI B paMKaX MpPeAIoKEHHbIX
yCIIOBUH U TpeOOBAaHUM; IUTAHUPOBATh U TPOTHO3UPOBATh PE3YJIbTAT CBOEH yueOHOU AESITebHOCTH; PelllaTh yueOHbIE 3aaUu Pa3HbIMU
crioco6amu, BIOMpaTh Hanbosaee H3PPEeKTUBHBIE METO/IbI, TPUMEHSTH NOJTY4YE€HHbIE 3HAHHS

JuYHOCmHble. POPMUPOBAHUE YMEHUS BECTH JIMAJIOT C YUUTEIEM U OJTHOKJIACCHUKAMH Ha OCHOBE PaBHOIIPABHBIX OTHOIIEHUH M B3aHMHOTO
YBa)KEHHsI; OCO3HAHUE IEHHOCTH HAayYHBIX 3HAHUH JUIsl OOBSICHEHHUS SIBJICHUI OKPYXKAIOIIEro MUpa

npeomemmbsle. HaAyINTHCS OOBSICHATH 3HAUCHHE MOHSTHS "3BYKOBasi BOJIHA'"; ONUCHIBATH PACIPOCTPAHEHHUE 3BYKA B PA3IMYHBIX CPEAAX;
IIPUBOJIUTH IPUMEPHI 3HAUEHHsI U IPUMEHEHHUS 3BYKOBBIX BOJIH B KU3HHU YEJIOBEKA
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26/15

WNurtepdepennus, nudpakuus u Crnosxxenue BonH. MHTepdepennus. YcinoBue makcumymoB. MaTepdepeHImonnas
MOJIAPU3aLUsl MEXAaHUYECKUX BOJH kaptuHa. Korepentusie BosiHbl. CTosiyasi BojHa. COOCTBEHHbBIE (PE30HAHCHBIE)
YaCTOTHI, aKyCTUUYEeCKU pe3oHanc. Jndpaxuus BosH. [Tonspuzanus BoyH, mioc-
KOMOJIIPU30BaHHAs BOJTHA

MemanpeomenHole. BBIABIATH POOIEMY, HHULIIMATHBHO COTPYIHUYATh B IIOUCKE U cOOpe MHPOPMALIUU I €€ pa3pelieH s, BBIICIATh U
0CO3HaBaTh TO, YTO YK€ YCBOCHO B Kypce (PM3UKHU U YTO eIlE MOAJISKUT YCBOCHHUIO, OLIEHUBATh Ka4eCTBO U YPOBEHb YCBOCHHUS MaTepHala;
AQHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMS, BBIBOJUTD CIIEIACTBUSA, YCTAHABIMBATH IPUYMHHO-CIICCTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKYIO
LeMb pacCyKICHUH, BBIBUTaTh U 000CHOBBIBATh TUIIOTE3bI

auynocmuule. HopMUpOBaHHE [IEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
OO0I1IeCTBEHHOH NMPaKTHKH

npeomenHble. HAYIUTHCS OOBICHATH SIBICHUS HHTep(EpEeHIINH, TUPPAKIUN U TOISAPU3AIIN MEXaHUIECKUX BOJH; HAXOAUTh IPUMEPHI
9THUX SIBJICHUI B OKPYKAIOIEM MUPE

27/16

DNEeKTPOMarHUTHHIE BOJIHBI 1 Buxpesoe aniekrpudeckoe nosie. BO3SHUKHOBEHHE MarHUTHOTO IOJIS IIPU U3MEHE-
HUM 3JIEKTPUUECKOT0 M0JIs. DIEKTPOMArHUTHOE IoJie Kak ocolast popma mate-
pun. DJIeKTpoMarHuTHasi BojaHa. V3imyuenue 31eKTpoMarHuTHbIX BOJIH. CBolcTBa
JJIEKTPOMArHUTHBIX BOJIH

MemanpeomemHyle. C TOCTATOYHOMN MOJHOTOW U TOUHOCTBIO BBIPAXKaTh CBOM MBICIIM B COOTBETCTBUU C 33J1a4aMU U YCIOBUSIMU KOMMYHU-
Kalli¥, CIyIIaTh M BCTYIATh B TUAJIOT, Y9aCTBOBATH B KOJUIEKTUBHOM O0CYKACHUU MpodieM; (OpMUPOBAThH LIEIeoIaraHue Kak
MIOCTAHOBKY Y4eOHOM 3a7jauil Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO M YCBOEHO y4alllUMCsl, U TOTO, YTO eIl€ HEU3BECTHO;
CaMOCTOSITENILHO BBIJENIATH [T03HABATENBHYIO 11€J1b, YCTAHABINBATh MPUYNHHO-CJIE/ICTBEHHBIE CBSA3H, JIE1aTh BHIBOIBI U 000011IeHUS
auynocmuwte. GopMupoBaHUE YCTOWYMBOIO UHTEPECa K U3YUYEHHIO HOBOTO, YOSKAEHHOCTH B 3HAUUMOCTH TOCTH)KEHUI €CTECTBEHHBIX
HayK JIJIs1 YJJOBJIETBOPEHHUS 3allpOCOB COBPEMEHHOT0 00I1IeCTBa

npeomemmble. HAyUUThCS OOBACHATH 3HAUCHHE MOHATHUS "HIIEKTPOMarHuTHas BOJIHA'"; 3HATh YCJIOBHSI BOSHUKHOBEHHUS U paCIIPOCTPAaHEHHUSI
3JIEKTPOMArHUTHBIX BOJIH, OCHOBHBIE ITOJIOKEHUS TEOpUH MakcBesuia, CBOUCTBA 3JIEKTPOMAarHUTHBIX BOJIH; HAYYUTHCS CPAaBHUBATh
CBOMCTBA YJICKTPOMATHUTHBIX ¥ MEXaHUYECKUX BOJIH

28/17

N3o6perenue paano A.C. Ilonoseim. [1pun- 1 Omnpitel I'epua. Korepep. U3o06perenue paauo A.C. IlonoBeiM. [TpuHImmIbI
LIUIBl PAAUOCBSI3U paruocB3u. AMIUTUTYAHAs Moy M. JleTekTupoBaHue

Memanpeomemuuple. C TOCTaATOUHOM MOTHOTOM U TOYHOCTBIO BBIPa)KaTh CBOM MBICIIM B COOTBETCTBHUH C 3a/1a4aMH U YCIOBUSIMU KOMMYHU-
Kalluy; IJIAHUPOBATh M MTPOTHO3UPOBATH PE3yiIbTaT CBOEH YueOHOM! AeATeIbHOCTH; aHATU3UPOBATh U CHHTE3UPOBATh 3HAHUS,
YCTaHABIIMBATh IPUUNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKYIO LIENb PACCYKIEHUH, CTPYKTYPUPOBATh 3HAHUS

auynocmuwle. GopMUpOBaHHE YCTOMYMBONW MOTHUBAIMH K O0YYEHHIO; BOCIIMTAHUE YyBCTBA MATPUOTH3MA U TOPJIOCTH 3a
COOTEUYECTBEHHUKOB — TBOPIIOB HAYKU

npeomenmuble. HAYUUThCsl 00bSCHAThH 3HaAUCHHE MOHATUH "Moaymsiuug", " neTekTupoBaHue'"; 3HaTh CyTh onbITOB ['epiia, ycTpoicTBO
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paguonpuéMuuka [lonosa, OCHOBHbBIE IPUHIUIILI PAANOCB3H; HAYYUTHCS IPUBOAUTH IIPUMEPHI IPUMEHEHUS PAIMOBOIH

29/18

Panuonoxanus, TeneBuaeHUE, COTOBAs CBSA3b 1 Pacnipoctpanenue paguoBoinH. Pannonokanus. Paguoreneckor,
panuountepdepomerp. Tenesunenue. Mikonockomn, kuneckon. O0pa3oBanue
LBETHOr0 n300paxeHus. JKuIKOKpUCTaUIMUECKUE U TJIa3MEHHBIC TUCILICH.
Tenedonnas cBsa3p. CoToBas cBsA3b. IHTEpHET

MemanpeomemHple. C TOCTATOYHOUN MOJHOTONW U TOUHOCTBIO BBIPAXKAaTh CBOM MBICIIM B COOTBETCTBUHU C 33/1a4aMU U YCIIOBUSIMU KOMMYHU-
KaIl|y, CIIYIIaTh U BCTYIAaTh B IUAJIOT, y4aCTBOBATh B KOJUIGKTUBHOM OOCYKICHHH IMPOOJIEM; OCO3HABATh CaMOT0 CeOsl KaK JIBIDKYITYIO
CHJIY CBOET'O Hay4YEeHHSsI, CBOIO CITIOCOOHOCTH K MPEOI0JICHUIO MPENATCTBUM U CAMOKOPPEKIIMU; aHAJTM3UPOBATh U CUHTE3UPOBATh 3HAHUS,
BBIBOJIUTH CJICJICTBHS, YCTAHABIIUBATh IPUUMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTD JIOTUUECKYIO IIETh PACCYKICHHUH, BBIIBUTATh U
000CHOBBIBATH THIIOTE3EI

JUYHOCmHble. POPMUPOBAHUE YMEHUS BECTH JIMAJIOT C YUHUTEIEM U OJIHOKJIACCHUKAMH Ha OCHOBE PaBHOIIPABHBIX OTHOILIEHUH U B3aUMHOTO
YBaKCHHSI; OCO3HAHUE [ICHHOCTH HAYYHBIX 3HAHUH JIJIs1 OOBSICHEHUS SIBJICHUN OKPY)KAFOIIET0 MUPA U UX 3HAYUMOCTH ISl TEXHHYECKOTO
rporpecca o0IecTBa

npeomemmusle. 3HaTh cHepbl IPUMECHECHHUS YICKTPOMATHUTHBIX BOJIH, IIPUHITUIIBI OCYIIECTBICHUS Telle()OHHOU, TEIIEBU3HOHHOW TIepeaayy,
COTOBOW U CITYTHUKOBOM CBSI3U

30/19

Permrenue 3amau ‘ 1 ‘ Pemenue 3amau o teme "Boaabr". [lonroroBka Kk KOHTpOJIBHON padoTe

MemanpeomentHvle. OPraHN30BbIBATh YU€OHOE COTPYIHUYECTBO C YUALIUMHUCS U YUUTENIeM, ONPeAEIsATh CIOCOObI JecTBUI B paMKax
MPEUIOKEHHBIX YCIIOBHIA U TPEOOBaHMIA; CTABUTh YYEOHYIO 33729y, COCTABIIATh TUIaH M MTOCIIEI0BATEIBHOCTD JEHCTBUH, OCYIIECTBIAT
KOHTPOJIb B (popMe CpaBHEHHs crioco0a AEHCTBHS U €ro pe3yibTara ¢ 3aJaHHBIM 3TAJIOHOM C LeJIbI0 00HAPYKEHUS OTKIOHEHUH U OTINYUN
OT ATaJIOHA; BBIOMpPATh Hanbosee 3¢ (HEeKTUBHBIE METO/IbI PEILICHUS 33]]a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBUHM, KOHTPOJIUPOBATh U
OLICHUBATH IIPOLIECC U PE3YNIBTATHI ACATEIBHOCTH

JUYHOCmHble. POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMU;
OBJIAJICHUE HAYYHBIM ITOJX0I0M K PEIICHHUIO PA3IMYHBIX 3a7a4

npeomemmole. HAyUNTHCS IPUMEHATh UMEIOLIUECS 3HAHUS K PELICHUI0 KOHKPETHBIX 3a]1a4; FPaMOTHO 0(OpMIISITh pElICHHE 3a]1a4 B
TeTpajau; UCIOIb30BATh MATEMAaTUUYECKHI anmapaT B pellieHUH 3aJad Ha ypokax (PM3MKHU; OBJIa/IeBaTh HAYUYHBIM MOJIXOJIOM K PEIIEHUIO
pa3JIMYHBIX 3a/1a4 110 TEME

31/20

KonTponbnas padora Ne3 "Bosnb" | 1]

Memanpeomemuuple. C T0OCTaATOUHOM IMOJTHOTOW U TOYHOCTBIO BBIPAYKaTh MMCbMEHHO CBOM MBICIIN; IUIAHUPOBATh U IPOrHO3UPOBATh
pe3yNbTaT; pemaTh 3aa4u pa3HbIMU ClI0c00aMu, BEIOMpaTh Hanbosiee 3PEeKTUBHBIE METOIbI PELICHHUS], IPUMEHSTH ITOJy4€HHbIE 3HAHUS
auynocmuwte. HopMUpOBaHHE LIEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
0OIIeCTBEHHOM MPAaKTUKH, HABBIKOB CaMOAHAJIN3a U CAMOKOHTPOJIS

npeomennble: 3HaTh U IOHUMATh (PU3NYECKHI CMBICI N3YUYEHHBIX IMOHATUH, 3aKOHOB, SBJICHUN; HAYYUTHCS CUCTEMAaTU3UPOBATh U
BOCITPOM3BOJUTH 3HAHMS M HABBIKY, MIOJYYECHHBIE IPU U3YYCHHUH TeMbI "'BoJiHb!"
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Ornruka (15 gyacoB)

32/1

Ckopoctsb cBeta. [Ipuniun I'tolireHca. 3akoH 1 KopnyckyinspHas 1 BOJHOBasi TEOPUU CBETa. DIIEKTPOMAarHuTHasi TEOPUsSI CBETA.
OTpaKEHUs CBETA KBanrtoBsie cBoiicTBa cBeTa. ['eomerpuueckas ontuka. CBeroBoi yd. CKOpOCTh
cBeTa, MeToabl €€ n3mepenus. [lpunnun I'oiirenca. I1nockas BoiaHa. 3akoH
oTpakeHus cBeTa. Penenue 3agay

MemanpeomemHuple. TUIAHUPOBATH y4eOHOE COTPYTHUYECTBO C YIUTEIIEM M CBEPCTHUKAMU; () OPMHUPOBATH IIEJIeTIOIaraHNe KaK TOCTaHOBKY
y4eOHOM 3a/1aui Ha OCHOBE COOTHECEHHS TOTO, UTO YK€ U3BECTHO M YCBOCHO YYAIIMMCS, H TOTO, YTO €€ HEU3BECTHO; BBIICIATh U
(hopMyIIHpOBaTh MO3HABATEBHYIO I1€J1b, UCKATh U BBIJICISATH HEOOXOAUMYIO HH(POPMAITUIO, CIICIOBATH aJITOPUTMY JEATEITHbHOCTH
JuuHocmuule. HOPMUPOBAHUE YCTOMYMBOM MOTHUBAIIMK K OOYYCHHIO HA OCHOBE COCTABJICHUS aJITOPUTMa PEIICHUS 3a7a4; IPUMCHCHHE
TEOPETUICCKUX 3HAHUN TSI OOBSICHEHUS SBJICHHA OKPYXKAIOIIETO MUPA

npeomemmuble. HAyUINTHCS OOBSCHATH 3HAUCHHE MOHATHI "cBeT", "cBeToBas BoiHA", ""CKOPOCTh cBeTa'"; OOBACHATD SBICHUE
pactipocTpaHeHUE B OTPAXKEHUS CBETA; 3HATh (POPMYITHPOBKY MpUHIUIIA [ ForeHca U 3aKOHA OTPAKCHHSI CBETa; HAYYUTHCS peliaTh 3a/1a91
10 TeMe; 3aMKChIBaTh YCIOBHE U PEIICHHE 3a/1a4 10 COCTABJICHHOMY allTOPUTMY

33/2

3aKoH npenomiieHus ceeta. [lonHoe BHYT- 1 [Tpenomnenue cBera. 3aKoH IpeIOMIIEHUs cBeTa. AOCOIIOTHBIN 1OKa3aTelb
pEHHEEe OTPaKEHUE IIPEJIOMJIEHUS Cpebl. X0/ JIydel B TpEyroyibHOU npusme. [lonHoe BHyTpeHHEee
oTpaxkeHue. IIpenenbHblil yroi NoJaHOro BHYTPEHHErO OTpakeHUsl. BonokoHHas
ontuka. Pemenune 3anay

MemanpeomemHuple. TUIAHUPOBATh y4eOHOE COTPYIHUYECTBO C YUUTEJIEM U CBEPCTHUKAMHU, OMPEIEISITh CIIOCOOBI JEHCTBHIT B paMKax
MPEJIOKEHHBIX YCIIOBUM U TPEOOBaHMI; CTAaBUTh yU€OHYIO 3a/1auy, COCTABIIATH IJIAH U MOCJIEI0BATEILHOCTh ICUCTBUHN, OCYIIECTBIISITh
KOHTPOJIb B OpME cpaBHEHUS CrIOc00a AEMCTBHS U €ro pe3yabTaTa ¢ 3aJJaHHBIM YTAIOHOM C IIeJIbI0 OOHAPYKEHUSI OTKIIOHEHUH U OTIUYHIA
OT 9TaJIOHA; BRIIETATH U (HOPMYTUPOBATH MO3HABATEIBHYIO 11€J1h, HICKATh U BBIACIATH HEOOXOIMMYIO HH(OPMAIIHIO, CIIEIOBATH aJITOPUTMY
JEATEIIbHOCTH

JUYHOCmHBle. POPMUPOBAHUE CAMOCTOATEIBLHOCTH B IPUOOPETEHUN HOBBIX 3HAHUN

npeomemmuble. HAyINTHCS OOBSICHATH 3HAUCHUE MOHATHS "TIOKa3aTelb MpeaoMIieHus"; 3HaTh (POPMYITHPOBKY 3aKOHA MPETOMIICHHS CBETA;
OOBSACHSTH SIBJICHUE TIPEIOMJICHUS CBETA U TIOJIHOTO BHYTPEHHETO OTPAXKEHUS; 3alIMChIBATh YCIOBUE U PEIICHHE 3aa4 Ha SBJIICHUE
MPEJIOMJIEHHUSI CBETA 10 COCTABJICHHOMY AJITOPUTMY

34/3

JlabopaTtopHas pabota Ned "H3mepenue mo- 1 JlaGopaTtopHast pabota "M3mepenne mokazaress mpeoMiIeHus creka”
KazaTels MpeloMIIeHHUs CTeKna" WHCTpyKTaX MO TEXHUKE OE30MaCHOCTH

MemanpeomemHple. CTPOUTH TIPOIYKTUBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMHU, KOHTPOJIUPOBATH, KOPPEKTUPOBAThH U OIICHUBATH
NENCTBUS MApTHEPA, C TOCTATOYHOMN MOJHOTOM U TOYHOCTHIO BBIPAXKaTh CBOM MBICIIA B COOTBETCTBHHM C 33Jja4aMU U YCIOBHUSIMU
KOMMYHUKAIUHW; COCTABJIATH TUIaH M IMOCIIEI0BATEIbHOCTD JCHCTBUN, CPABHUBATH PE3YIbTAT M CIIOCO0 IEUCTBUS C 3TAJIOHOM C IIEITBIO
oOHapyKeHHsI OTKJIOHCHUN U OTJIIMYWI; KOHTPOJIMPOBAThH U OLIEHUBATH MPOIECC U PE3YIbTAThI ACSITEIbHOCTH

auunocmuule. HOPMUPOBAHNE MPAKTHUCCKUX YMEHUN, YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKH K HAOJI0/1aeMbIM B
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OKPYKaroIlleM MUPE SBIICHUSM; BOCITUTAHUE aKKyPATHOCTH B OOpAIIEHUH ¢ J1a00paTOPHBIM 000PYI0BAaHHEM

npeoMenmHble. HAyYUThCS SKCIIEPUMEHTAIBHO ONPEIENATh 3HAYCHUE TT0Ka3aTellsl IPETOMIICHHUS CTEKIITHHON TPU3MbI OTHOCHTEIIBHO
BO3/IyXa; YYUTHIBATH MOTPEIIHOCTH U3MEPEHUH; IPUMEHSThH U BBIPAOATHIBATh MPAKTUYCCKUE HABBIKH PAOOTHI ¢ IpubopamMu; 3P GHEeKTUBHO
paboTtarth B mape

35/4

JIunza. IlocTpoeHne n300paxxeHus B JINH3E 1 JIun3a. Beinykiblie U BOorHyThlie JIUH3bL. ToHKas nuH3a. ONTHYECKUH LIEHTP,
rj1aBHasi 1 NOOOYHbIE ONTUYECKHE OCH TOHKOM JMH3bI. DOKYC JIMH3BI, (POKYCHOE
paccrosiHue, pokanbpHas IOCKoCTh. OnTHueckas cuia auH3bL. [locTpoenue
n300pakeHMI B JIMH3E. Penenne 3a1au

MemanpeomemHple. C TOCTATOYHOUN MOJHOTONW U TOUHOCTHIO BBIPAXKaTh CBOM MBICIIA B COOTBETCTBUU C 33/1a4aMU U YCIIOBUSAMHU KOMMYHH-
Kaluu, J00BbIBaTh HEAOCTAIONIYIO0 HH(OPMALIUIO C TOMOIIBIO BOMPOCOB; OCO3HABATH CAMOT0 Ce0sl KaK ABMXKYIILYIO CHITY CBOETO Hay4EHUS,
CBOIO CITOCOOHOCTH K MPEOA0JICHUIO MPEMATCTBUN U CAMOKOPPEKIIUU, COCTABIATH TIJIaH PEIICHUS 3a/1a4d, CAMOCTOSTEIILHO UCITPABIISAThH
OLIMOKU; CO3/1aBaTh, IPUMEHATH U IPe0OPA30BHIBATh 3HAKU M CUMBOJIBI, MOJICJIM U CXEMBI JIJISl pelIeHHs Y4eOHBIX U MO3HABATEIbHBIX
3a/1a4, BBIIEISATh U KJIIACCU(PUIIMPOBATH CYIIECTBEHHbBIE XapaKTEPUCTUKU O0BEKTA

JuYHOCmHble. POPMUPOBAHUE IIETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU M OOILIECTBEH-
HOM MPaKTUKH; UCIIOJIb30BaHNE TIPUOOPETEHHBIX 3HAHWM JIsl OOBSICHEHUS SBJICHHM, HA0JII0IaEMBIX B TIOBCETHEBHOM JKU3HH
npeomemmusle. HAyUNTHCS OOBSICHATH 3HAUCHUE MOHATUH "TOHKas JuH3a", "PoKycHoe paccTosHue", "onTuYecKkas Cuiia JIMH3bI"; OTINYaTh
coOuparome 1 pacCenBaIONINE JIMH3BI; CTPOUTh H300paKEHUS! B COOMPAIOIIEH M pacCcerBarOIIESH JIMH3E M XapaKTepru30BaTh U3

36/5

@opMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE 1 ®opMyita TOHKOM JUH3EL. JInHEWHOe yBenuueHue. Pemenne 3anauq
JIUH3BI

MemanpeomenHble. TUIAHNPOBATh y4eOHOE COTPYJHUUYECTBO C YUUTENIEM, COTPYAHUYECTBO CO CBEPCTHUKAMU B TIOUCKE U cOope
uH(pOpMaINH; C TOCTATOYHOM MMOJIHOTOM M TOYHOCTBIO BBIPAXKAaTh CBOU MBICIIN; OCO3HABATh caMoOro ce0s Kak JABMKYIYIO CHIIY CBOETO
Hay4yeHUsl, CBOIO CIIOCOOHOCTD K MPEOI0JIEHUIO PENATCTBUN U CAMOKOPPEKIINY; CO3aBaTh, IPUMEHSITh U IPE0OpPa30BbIBATh 3HAKU U
CHMBOJIBI, MOJIEJIM U CXEMBI JIJIs peIlIeHHs yUeOHbIX U M03HABATEIbHBIX 3aa4

auynocmuwle. HOpMUPOBAHKE LEIOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEH-
HOW MPaKTUKHU; UCTIONB30BaHUE TPUOOPETEHHBIX 3HAHUH /1151 0OBACHEHHUS SBICHUHN, HAOIIOJaeMbIX B IIOBCEIHEBHON KU3HU
npeomemmbole. HayInTHCS OOBSCHATH 3HAUCHUE MOHSTHS "yBeTMUEHHE JIMH3BI'"; 3HaTh (OPMYITy TOHKOH JIMH3bI; HAYYUTHCS IPUMEHSATh
(dbopMyiTy TOHKOM JMH3BI ISl pellieH s 3a]1a4; TPaMOTHO oOpMIISTh pellieHHe 3a1ay B TETPaIH

37/6

JlabopaTtopHas pabota Ne5 "Onpenenenue 1 JlaGopaTtopHast pabota "OrnpeneneHne ONTUIECKON CHITBI U (HOKYCHOTO
OINITUYECKOM CHIIBI U (POKYCHOT'O PACCTOSHUS paccTosiHusI coOuparoiei JINH3bI"
coOuparoen JUH3bI" WHCTpyKTaX 10 TEXHUKE OE30MMaCHOCTH

Memanpe().fnemnble: CTPOUTH NPOAYKTUBHOC B3aHMOJICHCTBHUE CO CBCPCTHUKAMU, KOHTPOJIMPOBATH, KOPPCKTUPOBATL U OLICHUBATH
JIeHCTBHSA napTHépa, C IOCTaTOYHOM MOJHOTON U TOYHOCTHIO BBIPpAXAaTb CBOU MBICJIM B COOTBCTCTBHHU C 3aJa4aMU U YCIIOBUAMHA
KOMMYHUKAIIUW; COCTABJIATH IIJIAH U TTOCJICAOBATCIIbHOCTD ,Z[CflCTBHfI, CpaBHHUBATL PE3YJIbTAT U cIocoo JIEHUCTBHS C ATAJIOHOM C IIEIIbIO




n/a

Hara
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OOHapyKEHHsI OTKJIIOHEHUH M OTIUYMI; KOHTPOJIMPOBATh U OLIEHUBATH MPOLECC U PE3YJIbTAThI IeATEIbHOCTH

Jauunocmuple. GOPMUPOBAHNE IPAKTUIECKUX YMEHHUH, YOS)KAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DPM3UKH K HAOII0JaMbIM B
OKpY>KaroIIeM MHpE SIBJICHUSM; BOCHUTaHUE aKKyPaTHOCTH B OOPAIIEHUH € 1a00paTopHbIM 000py10BaHUEM

npeomemuble. HAyIUTHCS SKCIICPUMEHTAIIBHO ONPEIENIATh 3HAYSHUE ONITHYECKON CHITBI U (JOKYCHOTO PACCTOSIHUS COOMPAIOIIEH JTHH3HI;
YUUTBIBATh MOTPEITHOCTH U3MEPEHUI; IPUMEHSTh U BBIPA0aThIBaTh MPAKTUYECKHE HABBIKK PaOOTHI ¢ TpubopamMu; 3pPpekTuBHO paboTaTh B
nape

38/7

Hucniepcus csera. MaTepdepennus ceera 1 Hucnepcus ceera. Cnextp. OnbiTel FOHra. MHTepdepennus ceera. YciaoBue
KOT'€pPEHTHOCTH CBETOBBIX BOJIH. MIHTepdepeHuns B TOHKUX I1€HKax. Konba
Heiotona. /Inuna cBetoBoii BoaHbI. [IpMenenne naTephepeHmm

Memanpeomemuble. BbISIBISITH IPOOIEMY, HHUIIMATHBHO COTPYIHUYATH B IOMCKE U cOOpe HHPOPMAIIUK IS €€ pa3pelleHus; BBIACIATh U
0CO3HABAaTh TO, YTO YK€ YCBOCHO B Kypce (PM3UKH U YTO eIé MOAIEKUT YCBOCHHUIO, OLIEHUBATh KA4€CTBO U YPOBEHb YCBOCHHUS MaTepHala,
AHAJIM3UPOBATh M CHHTE3UPOBATh 3HAHUS, BBIBOJUTH CIICICTBUS, YCTAHABIMBAThH IPUYNHHO-CIICICTBEHHBIC CBSA3U, CTPOUTH JIOTHYECKYIO

O CIIb paCCY)KI{CHPIﬁ, BbIABUI'ATh U 000CHOBBIBATH THITOTE3EI

JuyHocmHyle: HOPMUPOBAHUE LIETIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPaKTHKH

npeomemmuble. HAYIUThCS OOBSICHSATD SIBICHUS JUCIICPCUH U HHTEP(EPEHIMH CBETA; HAXOAUTD IIPUMEPHI ITHX SBJICHHN B OKPYKAIOIIEM
MUPE; TPUBOJIUTH PUMEPHI UCIIOJIb30BaHMs HHTEp(HEPEHIINH CBETa

39/8

Hudpaxmus ceera. Judpakunonnas pemer- 1 Hudpakuus ceera. [Ipunnun [olirenca-Openens. AudpakiimonHsie KapTUHBI OT
Ka Pa3IMYHBIX MPENATCTBUN. [ paHULIBI TPUMEHUMOCTH T'€OMETPUYECKOM ONTUKHU.
Pazpemaromasi cmroco6HOCTh onTUYecKux npubdopos. Judpakimonnas pemerka.
[Tepuon pemérku. YcaoBre MaKCUMyMOB JJIs1 TU(PAKIIHOHHON PEHIETKH.
JudpaxknuonHsslii ciektp. Pemenue 3agau

MemanpeomemHuple. BLIABIATH TPOOIEMy, MHUIIMATUBHO COTPYAHUYATH B MOMCKE U cOope nHpopManuu 11 e€ pa3pelieHus ; BbIACIATh U
OCO3HABAaTh TO, YTO yXKE€ YCBOCHO B Kypce (DM3UKH U UTO €IIE TOJICIKUT YCBOCHHIO, OIIECHUBATH KAYECTBO U YPOBEHb YCBOCHHS MaTepHala;
aHAIIM3UPOBATh U CHHTE3UPOBATh 3HAHUS, BBIBOJIUTH CIIEACTBHS, YCTAHABIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTDH JIOTHYECKYIO
IICIIb paCCY)KI[eHHﬁ, BbIABUTATh N O60CHOBI)IBaTB TUITIOTE3bI

JuyHOCmHble. POPMUPOBAHUE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHU U
00IIIeCTBEHHON MPAKTUKHU

npeomemuble. HAYINTHCS OOBSICHATH SIBJICHHE TUPPAKIIUN CBETA; HAXOIUTh MPUMEPHI ITOTO SBICHHS B OKPYXKAIOIIEM MHUPE; 3HATD
Ha3HAYeHUe U MPUHIMI JeHCTBUS TU(PAKINOHHON PEIIETKU

40/9

JIaGoparophas pabota Ne6 "Onpenenenue 1 JlaGopatopHas pabota "OmnpezneneHne AIMHb CBETOBON BOJIHBI"
JUTMHBI CBETOBOU BOJIHBI" WNHCcTpyKTaX MO TeXHUKE 0€30MMaCHOCTH

Memanpe().znemnble: CTPOUTH NPOJAYKTUBHOC B3aHMOJICHCTBHUE CO CBCPCTHUKAMHU, KOHTPOJIMPOBATH, KOPPCKTUPOBATL U OLICHUBATDL
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JeiicTBUS MapTHEPA, C IOCTATOYHOM IMOJHOTOM U TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH B COOTBETCTBHH C 331a4aMH U yCIOBUSAMU
KOMMYHUKAIIMH; COCTABJISATh TUIaH U ITOCIIEI0BATEILHOCTD ICHCTBUI, CPAaBHUBATH PE3YNbTAT U CIIOCOO JICHCTBUS € 3TAIIOHOM C LIENbIO
OOHapyKEHHsI OTKJIIOHEHUH M OTIUYMI; KOHTPOJIMPOBATh U OLIEHUBATH MPOLECC U PE3YJIbTAThI IeATEIbHOCTH

Jauynocmuple. GOPMUPOBAHKE IPAKTUYECKUX YMEHHUH, YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PU3UKH K HAOIIO1aeMbIM B
OKpY>KaloIIeM MHpE SIBJICHUSM; BOCHIUTAHUE aKKyPaTHOCTH B OOpAIIEHUH € J1a00paTopHbIM 000pyI0BaHUEM

npedmemuble. HAYyIUTHCS SKCIICPUMEHTAIBHO ONPEIENIATh 3HAYCHUE JUTMHBI CBETOBOW BOJIHBI;, YYUTHIBATH MOTPELIHOCTH U3MEPEHHIA;
PUMEHSTh U BBIpaOaThIBaTh MPAKTHUECKUE HABBIKK paboThl ¢ mpubopamu; 3 GeKTHBHO paboTaTh B ape

41/10

ITonepeynocTs cBeTOBBIX BONIH. [lonsapuza- 1 OnbiThl ¢ TypManuHOM. llonepedHoCTh CBETOBBIX BOJIH. ECTECTBEHHBIN 1
LIAs1 CBETA IIOJISIpPU30BaHHbIN CBeT. [lomssponasl

MemanpeomemHuple. VICTIONb30BaTh aJIEKBATHHIE SI3LIKOBBIE CPEICTBA JIJIsl 0TOOpakeHus nHpopManuu B (hopMe peueBbIX BHICKA3bIBAHUH C
LEJBIO TUTAHUPOBAHMSI, KOHTPOJISI U CAMOOLIEHKH; OCO3HABATh CAMOTO ce0sl KaK JBIKYIIYIO CHITy CBOETO HAay4YEHHsI, CBOIO CIIOCOOHOCTH K
MIPEOI0TCHUIO MPEMATCTBUN U CAMOKOPPEKLINHU; O0BSACHATH (U3NYECKUE MPOIIECCHI, CBSI3U M OTHOIIEHUS, BBISBIISIEMBIE B ITPOLIECCE
W3YyYECHUS JAHHOW TEMBI

JUuYHOCmHble. POPMUPOBAHUE IIETTIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKHU U
OOIIECTBEHHON MPaKTHKH

npeomemmuole. HAYIUTHCS OOBSICHATH MOMEPEYHOCTh CBETOBBIX BOJIH C TOUKH 3PEHUS AIEKTPOMArHUTHOM TEOPUH CBETA; 3HATH SIBIICHUE
MIOJIIPU3ALlMU CBETA U Ha3HAYEHHE MOJISIPOUJIOB

42/11

[Tpunun otHocuTenbHOCTH. [ToCcTynaThI 1 [IpuHIIMIT OTHOCUTEILHOCTH B MEXaHUKE U dJIeKTpoauHamuke. Teopus sdupa.
TEOPUHU OTHOCUTEIBHOCTH Omneir Matikenscona-Mopuu. ITocTynaTel TEOpUM OTHOCUTEIBHOCTH.
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH. OTHOCUTEIHHOCTh PACCTOSIHUIM,
PENATUBUCTCKOE COKpALeHNe AIHHbIL. PensTuBucTckuil s et 3ameyieHus
BpeMEHHU. PeIsITUBUCTCKIN 3aKOH CIIOKEHUSI CKOPOCTEH.

MemanpeomemHuple. BLIABIATH TPOOIEMY, MHUIIMATUBHO COTPYIHUYATH B MOMCKE U cOope nHpopMaluu Aiis e€ pa3pelieHns; BEIACTATh U
OCO3HABAaTh TO, YTO yXKE€ YCBOCHO B Kypce (DM3UKH U UTO €IIE MOJUICIKUT YCBOCHHIO, OIECHUBATH KAYECTBO M YPOBEHb YCBOCHHS MaTepHalIa;
aHAIIM3UPOBATh U CHHTE3UPOBATh 3HAHUS, BHIBOJIUTH CIIEACTBHS, YCTAHABIMBATh IPUUNHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTDH JIOTHYECKYIO
IICIIb paCCY)KI[eHHﬁ, BbIABUTATh N O60CHOBBIBaTB TUITIOTE3bI

JuyHOoCcmHble. GOPMUPOBAHUE IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIIeCTBEHHON MPAKTUKHU

npeomemmuble. 3HATH MIOCTYNNATHI TEOPUU OTHOCUTENLHOCTH U (DOPMYIUPOBKY MPUHITUIIA OTHOCUTEITHBHOCTH, OCHOBHBIE CIIEACTBUS U3
HOCTy.J'IaTOB n HpI/IMeHSITI) X MaTCMaTH4YCCKOC BI)Ipa)KCHI/Ie JJIs peHIeHI/IH l'[pOCTGfIIHPIX 3aa4 110 TEMEC, TpaMOTHO 0(1)0pM.]'I${TI) pemeHHe
3a/1a4 B TeTpaJu

43/12

PenstuBucTckas qunamuka. Pemenue 3agau 1 Dueprus mokos. Macca nokosi. CBsI3b UMITYJIbCa YaCTUIIBI U €€ DHEPTHUH.
[Ipuniun coorBercTBus. Pemenue 3agau
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MemanpeomemHbple. OPTaHN30BBIBATh YIEOHOE COTPYAHHUYECTBO C YUAITUMHUCS U YIUTEIEM, ONPEACIIATh CIOCOOBI ICHCTBUN B paMKax
MIPEIJIOKEHHBIX YCIOBUN U TpeOOBaHMIL; CTaBUTh YUEOHYIO 3a/1auy, COCTaBJIATh IUIaH U MOCJIEI0BATEIbHOCTD JCHCTBHIM, OCYIIECTBIISATh
KOHTPOJIb B JOpME cpaBHEHUS CII0c00a ACHCTBHSI U €ro pe3yiIbTaTa ¢ 3aJJaHHBIM dTAIOHOM C IEJIbI0 OOHAPYKEHUST OTKIIOHSHUH U OTIUIHIA
OT ATaJIOHA; BHIOUpPATh Hanbosee 3¢ (HeKTUBHBIE METO/IbI PEILICHUS 3a]]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI, KOHTPOJIUPOBAThH U
OLICHUBATH MPOIIECC U PE3YNbTATHI ACATEIHLHOCTH

JuYHOoCmHble. POPMUPOBAHUE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILEHUHU U COTPYIHUYECTBE CO CBEPCTHUKAMHU U YUUTEISIMH;
OBJIQJICHUE HAYYHBIM MOJX0/I0OM K PEIICHHUIO PA3IMYHbIX 3aa4

npeomemHtble. HAYYUTHCS OOBSICHATH 3HaUCHUE MOHATHH ""Macca mokos", "SHeprus mMoKos'"; 3HaTh BEIPAKECHHS PEISATHUBUCTCKON SHEPTUU U
UMITYJIbCa, POPMYITUPOBKY MIPHHIIMITA COOTBETCTBUS; HAYYUTHCS MPUMEHSATH UMEIOIINECS 3HAHUS K PEIICHUIO KOHKPETHBIX 3a7a4;
IrpaMOTHO OPOPMIIATH pellieHue 3aad B TETPAIH; UCIOIb30BaTh MATEMAaTUUYECKHI1 anapar B pelIeHUH 3a]]a4 Ha ypoKax (hU3HKY;
OBJIQJIEBATh HAYYHBIM MOJIX0JIOM K PEIICHUIO Pa3IUYHBIX 33]1a4 M0 TEME

44/13

Buns! uznydenuit u cnexrpos. Jlaboparop- 1 TennoBoe uznyyeHue. JeKTpoaroMuHecHeHIMs. KaToqo1roMuHecHeHIHS.

Has pabota Ne7 "HabmroneHne CriionIHoro u XemmwnromuHecueHnus. Goromomunecuennus. Pacripenenenue suepruu B
JMHEWYaToro crexkTpos" cnekTpe. CrniekrpasibHble annapartsl. HenpepbiBHbIE, TMHENHYATHIE U 110JI0CATHIE
crieKTpbl. CIIEKTPHI U3TyUYEHUS U CIIEKTPHI TorJomeHus. CeKTpaibHbIi aHan3
JlaGopatopHas pabora "HaOiroeHue CIijIonHOro U JIMHEH4aToro CekTpos"
WHCTpyKTaX 110 TEXHUKE OE30I1aCHOCTH

MemanpeomemHuple. CTPOUTH MTPOJTYKTUBHOE B3aMMOJICHCTBUE CO CBEPCTHUKAMH, KOHTPOJIMPOBATh, KOPPEKTHPOBATH U OL[CHUBATH
JeicTBUS TApTHEPA, C TIOCTATOYHOH TOJTHOTON M TOYHOCTHIO BHIPAXKATh CBOM MBICIIH B COOTBETCTBHUH C 3a7[a4aMH U yCIOBUSMHU
KOMMYHHKAIMH; COCTABJISATh IUIaH U MOCIEI0BaTEIbHOCTD IEHCTBUMA, CPaBHUBATD PE3YNIbTAT U CIOCO0 AEUCTBUS C ATAJIOHOM C LIEIIbI0
OOHapyKEHHsI OTKJIIOHEHUH M OTIIUYNI; KOHTPOJIMPOBATh M OIIEHUBATH MPOIECC U PE3YJIBTATHI I TEILHOCTH

auynocmuwte. HopMUpOBaHUE MPAKTUYECKUX YMEHHUH, YOSKAEHHOCTH B MPUMEHUMOCTH 3aKOHOB (DM3UKHU K HAOJII01aeMbIM B
OKpY’KaroIIeM MHpE SIBJICHUSM; BOCIUTaHNE aKKyPaTHOCTH B OOPAIICHUH ¢ J1a00paToOpHBIM 000pyI0BaHNEM

npeomemmble. 3HaTh OCHOBHBIE BU/IbI U3JTyYCHHSI U TUIIbI CIIEKTPOB; HAYYUTHCS OOBSCHATh BOSHUKHOBEHHE CIIEKTPOB ONpPeAEIEHHOr0 TUIIa
Y Ha3HAYCHHE alliapaToB CIIEKTPAILHOTO aHATN3a; TIPUMEHSTh U BHIPa0aThIBaTh MPAKTUYECKIE HABBIKH PA0OTHI ¢ TPUOOPaMHU;

3¢ deKTUBHO paboTaTh B ape

45/14

[Tkana 3neKTPOMarHMTHBIX BOJIH 1 [Ixana snekrpoMarHuTHHIX BOJIH. UHpakpacHoe, yabTpaduoaeToBoe,
pEeHTreHOBCKOoe n3nydeHue. ['amma-nyun. [loaroroBka k KOHTPOJIBHON paboTe

Memanpeomemuple. C TOCTaATOUHOM IOJTHOTOW U TOYHOCTBIO BBIPAYKAaTh CBOU MBICIIM B COOTBETCTBHHM C 33/1a4aMH U YCIOBUSMU KOMMYHU-
Kaluy, 100bIBaTh HEJOCTAIOILYIO HH(OPMALIMIO ¢ IOMOIIBIO BOIIPOCOB; OCO3HABATh CaMOro ce0s KaK JBIKYIYIO CUILY CBOErO Hay4eHHUs,
CBOIO CIIOCOOHOCTH K MPEOI0JICHUIO MPETSATCTBUA U CAMOKOPPEKIINHU, COCTABIIATh IUIaH PEUICHUS 33a4H, CAMOCTOSATENIbHO UCIIPABISTh
OLIMOKH; CO3/1aBaTh, IPUMEHATh U PE0OPa30BbIBATH 3HAKU M CUMBOJIbI, MOJIEJIN U CXEMBbI JIJISl pelIeHHs] Y4eOHBIX U MO3HABATEIbHBIX
3aJa4, BBLACATH U KJIacCU(UIIMPOBATh CYIIECTBEHHbIE XapaKTEPUCTUKU 00bEKTa
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Tema ypoka
M 4acoB

Conepxanue ypoka

auynocmuwle. HopMUpOBaHHE MOTUBAIIMH B U3YUYEHUH HAYK O MPHUPOJIE, YOSKAEHHOCTH B BOZMOKHOCTH TIO3HAHUS IPUPOJIBI U
IIPUMEHUMOCTH U3Y4aeMbIX 3aKOHOB K BaKHEHIIMM 00JIacTsAM €ATEIbHOCTH YEI0BEYECKOT0 00IIECTBA, SKOJIOIMUECKOr0 MBIIIUIEHUS U
4yBCTBA OTBETCTBEHHOCTH 3a COXPAHHOCTb OKPYXAIOLIEH cpeibl

npeomemmubie; 3HaTb OCHOBHBIC TNAINIa30HbI NIKAJIbI JIEKTPOMAarHUTHBIX BOJIH; HAYYUTHCS ONMCHIBATh UX CBOMCTBA; IPUBOAUTH IIPUMEPHI
UX MPUMEHEHHS B PA3IUYHBIX cepax )KU3HEACSITEIbHOCTH YEeJIOBEKA

46/15

Kontponbnas padorta Ne4 "Ontuka" ‘ 1 ‘ Kontponbnas padora mo teme "Ontuka"

MemanpeomentHple. C J0OCTaTOYHOM IOJIHOTOM U TOYHOCTHIO BBIPAXKATh IIMCbMEHHO CBOU MBICIIN; INIAHUPOBATh U IPOTHO3UPOBATh
pe3yJbTaT; perarh 3a1a4i pa3HbIMU CIIOCO0aMH, BBIOMpaTh Hanboee 3pPpeKTUBHBIE METO/IbI PELICHNUS, IPUMEHSATH TOTY4YeHHbIC 3HAHUS
auynocmuwle. HOpMUPOBAHKE LIEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U
OOIIECTBEHHOH NMPaKTHKH, HABBIKOB CAMOAHAJIM3a U CAMOKOHTPOJIS

npeomemubie. 3HaTh U IOHUMATh (PU3NYECKUI CMBICI U3YUYEHHBIX ITOHSTUH, 3aKOHOB, SBJICHUN; HAYYUTHCS CUCTEMAaTU3UPOBATh U
BOCIPOU3BOJUTH 3HAHMSI U HABBIKH, IOJTYYEHHbIE IPU U3ydyeHuu Tembl "Onruka"

KBanroBas ¢uzuka (16 yaco)

47/1

CaeroBbie kBaHTHI. PoTOd(hheKT 1 ['unoresa [lnanka. KBanr. [loctosinnas [Inanka. @otosddext. OnbITel
CroneroBa. 3akoHsl poTorddexra. YpaBHenue DitHmreitHa 11 porodddexra.
Pabora BeIx0/ma 25ekTpoHOB. KpacHas rpanuma hotodddekra. [Ipumenenue
dotorddekra. Pemmenne 3amau

Memanpeomemuuple. C T0CTaTOUHOM IOJTHOTOW U TOYHOCTBIO BHIPAYKAaTh CBOU MBICIIM B COOTBETCTBHUU C 3a/1a4aMH U YCIIOBUSIMU KOMMYHU-
Kallu¥, BBIABIATH IPOTUBOPEUHS U MPoOIeMbl; (hOPMUPOBATH LieNeNoIaraHue Kak MOCTaHOBKY y4eOHOM 3a/1au Ha OCHOBE COOTHECEHUS
TOT0, YTO YK€ U3BECTHO M YCBOECHO yYaIllUMCS, U TOTO, UTO €IIE HEU3BECTHO; CAMOCTOSITENIbHO BBIJIEISTh I03HABATEIbHYIO 1IETTb,
yCTaHaBJIMBaTh IPUUYNHHO-CIIEICTBEHHBIE CBSI3U, OOBSCHATH Pa3JIMUHbIC SBJICHNUS HAa OCHOBE (PM3UUECKOM TEOpHH

JuyHocmuwle. GopMUpOBaHUE YOSKIEHHOCTH B IPUMEHUMOCTH HayUHbIX 3HAHUN 11 OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa;
BOCIHUTaHHE YyBCTBA FOPAOCTH U MATPUOTU3Ma HA OCHOBE PAaCCMOTPEHUS BKJIaJa YUEHBIX-COOTEUECTBEHHUKOB B MUPOBYIO HAYKYy
npeomemHmble. HAYUYUTHCS OOBSICHATH 3HAUCHUE TTOHSATUHN, BEJTMYHH U sIBJICHUH "KBaHT cBeTa", "mocTostHHas [1nanka", "doroaddext",
"kpacHas rpanuna ¢porodddekra”, "padboTa BbIxo1a 37IEKTPOHA"; 3HATh (HOPMYIUPOBKY 3aKOHOB (poTOrPdeKTa U ypaBHEHUT DHHIITEIHA
i potoaddexTa; HAyUUThCS IPUBOIUTH IPUMEPBI TpUMeHeHUs (oTor(d(deKTa B pa3IMUHbIX TEXHUYECKUX CUCTEMAX; HAYYUThCS pellaTh
3aJ]auu 10 TeMe; TPaMOTHO OhOpMIISITh pellIeHHE 331a4 B TeTPaaH

48/2

®otonsl. ['unoresa ge bpoins 1 Dueprus u uMiyibc Gorona. KopmyckynspHo-BoJIHOBOH Ayanusm. ['unoresa ae
bpoiins. {nuna Bonnel ae bpoins. [Tpuniun neonpenenénnoctu I eitzenbepra.
JlaBnenne ceera. XMMHYECKOE ACHCTBHE CBETA

MemanpeomentHple. BBIABIATH IPOOJIEMY, OCO3HAHHO IJIAHUPOBAThH U PETYIUPOBATH CBOIO JESATEILHOCTD, BIa/IeTh YCTHOM U MMCbMEHHON
peublo; BBIOJIHATH JEHCTBUS 110 00pas3ily, OLIEHUBATh U KOPPEKTUPOBAThH ACUCTBUS; UCKaTh HH(OpMaLKI0, (GOPMUPOBATH CMBICIIOBOE
YTEHHUE, 3aKPEIUIATh M IPU HEOOXOIMMOCTH KOPPEKTUPOBATh U3YUYE€HHBIE CIIOCOOB! ACWCTBUM, MOHATUH U AITOPUTMOB
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auynocmuule. HopMupoBaHue yOSKIEHHOCTH B IPUMEHIUMOCTH HAYYHBIX 3HAHUH U1 OOBSICHEHUS SIBICHUH OKPY)KAIOLIETO MUPA;
BOCIIUTaHHE YyBCTBA FOPAOCTH U MATPUOTU3MA HA OCHOBE PACCMOTPEHUS BKJIaJla yUE€HBIX-COOTEYECTBEHHUKOB B MUPOBYIO HAYKY
npeomennble. HAYUUTHCS OOBACHATH 3HAUCHHE MOHATHH "(POTOH", "KOPIYCKYJISIPHO-BOTHOBOM nyanu3Mm", "naBineHue cBeTa'; 3HaTh
¢dopmyny ne bpoiis u npuMeHsaTh e€ Ui pelleHus 3a7a4d; yMeTh OOBSICHATh CYTh IPUHIMIA HeonpeaenéHHocTu 'elizenbepra

49/3

Pemenue 3amau ‘ 1 ‘ Pemenue 3anau nmo remam "®otorddext", "DoTonbr"

MemanpeomemHple. OPTaHN30BEIBATh YIEOHOE COTPYAHHUYECTBO C YUAIIUMHUCS U YUUTEIIEM, ONPEACIISATh CIIOCOOBI IEUCTBUN B paMKax
MIPeIJIOKEHHBIX YCIOBUN U TpeOOBaHMIA; CTAaBUTh YUEOHYIO 3a/1auy, COCTABIIATh IJIaH U [OCJIEI0BATEIbHOCTD AEHCTBUM, OCYIECTBIATh
KOHTPOJIb B JOpME CpaBHEHUS CIIOCc00a JSHCTBHS U €ro pe3yabTaTa ¢ 3aJJaHHBIM dTAIIOHOM C IIeJIbI0 OOHAPYKEHUST OTKIIOHCHUH U OTITUIHA
OT ATaJIOHA; BBIOUpaTh Hanbosee 3¢ (HeKTUBHBIC METObI PEILICHUS 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHM, KOHTPOJIUPOBATh U
OIICHUBATH MPOIIECC U PE3YNIBTATHI ACATEIHHOCTH

JuYHOoCmHble. POPMUPOBAHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLICHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMU;
OBJIAJICHUE HAYYHBIM ITOJX0/I0OM K PEIICHUIO PA3IMYHbBIX 3a71a4

npeomemmuble. HAYUYNTHCS IPUMEHATh UMEIOINECs 3HAHUS K PEIICHUI0 KOHKPETHBIX 33]1a4; FPaMOTHO 0pOpMIISITH pEIIeHUE 3a]a4 B
TETpaJiv; UCIOJIH30BaTh MATEMATUICCKUH ammapaT B pEIICHUH 33/1a4 Ha ypOKax (PU3UKU; OBJIAJIEBATh HAYYHBIM TIOIXOJIOM K PEIICHUIO
pa3IMYHBIX 3a]1a4 110 TeMe

50/4

Crtpoenue atoma. OnbiTel Pesepdopna 1 Atom. Cnektp aroma Bogopoaa. Cepun banbmepa, Jlaiimana, [1amena. Moaens
atoma Tomcona. OnbiTel Pesepdopna. [Tnanerapuas moaens atoma. Pasmepsr
ATOMHOT0 S7pa

MemanpeomemHueple:. ¢ TOCTATOYHOH MOTHOTON U TOYHOCTHIO BBIPAKaTh CBOM MBICIIH, CIYIIATh U BCTYNAaTh B JMAJIOT, y4aCTBOBATh B
KOJUIEKTUBHOM OOCYXIICHHHU TIPOOJIEM; BBIIEISATh U OCO3HABATH TO, YTO YXKE YCBOCHO B Kypce (DU3MKH M UTO €IE MOJUICKHUT YCBOCHHIO,
OLICHHMBATh KAUYECTBO U YPOBEHb YCBOCHUS MaTepHalia; UCKaTh HH(pOpMaIuio, GOPMUPOBATH CMBICIIOBOE UTEHUE, 3aKPEIUIATh U IPU
HEOOXOJMMOCTH KOPPEKTUPOBATH H3YYEHHBIE CIIOCOOBI ISHCTBHMA, TIOHITHI U alTOPUTMOB

JuyHocmuyle. HOPMUPOBAHUE [IETIOCTHOTO MUPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
OO0IIECTBEHHOH NMPaKTHKH

npeomemmyple. 3HaTh OCHOBHBIE CYIIIECTBOBABIIIME MOJICITH CTPOSHHUS aTOMOB, CYTh OIIBITOB Pe3zepdopa; HayduThCst OOBACHATH IPOOIIEMy
COTJIACOBAHUS OTHX MOJIENICH ¢ 3aKOHAMHM KJIacCHYecKoi pu3nkn

51/5

KBanToBsie noctynatel bopa. Moaens atoma 1 [Toctynatel bopa. Moaens aroma Bogopoaa 1o bopy. DHepreTudeckre ypoBHH.
BozopoJa no bopy Oneprusi nonuzauuu. TpyaHoctu teopuu bopa. Pemenne 3anau

Memanpeomemuuple. C TOCTaATOUHOM MOJTHOTONW U TOYHOCTBIO BBIPAXKaTh CBOU MBICITH, CIYIIATh M BCTYHaTh B IMAJIOr, y4acTBOBATh B
KOJIJISKTUBHOM OOCYKJIE€HHM IIPOOJIeM; BBIIEIATh U OCO3HABATH TO, YTO yXKe YCBOEHO B Kypce (PU3UKHU U YTO eIl MOANIEKUT YCBOCHHUIO,
OLICHUBATh KAUYECTBO U YPOBEHb YCBOCHHS MaTepHalla; aHAIU3UPOBATh U CUHTE3UPOBATh 3HAHMSI, BEIBOJIUTH CJIEJCTBUS, YCTaHABIMBATD
MPUYMHHO-CJIE/ICTBEHHBIE CBSA3U, CTPOUTH JIOTHYECKYIO LIE€Tb PACCYKIEHHUH, BBIIBUTATh M 0OOCHOBBIBATH THITOTE3bI

auynocmuwle. HopMUPOBaHKE LIEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKHU U
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OOIIECTBEHHOH MPaKTHKH
npeomemmnule. 3HaTh HOPMYIUPOBKY MOCTYNIATOB bopa; HaydUThCsl 0OBSCHATH U3ITYYCHUE U MOTJIOMICHHE SHEPTHH 3JICKTPOHAMU B aTOME;
OIUCHIBATH MOJICNIb CTPOSHHS aTOMa BOJIOPO/Ia; pellaTh NPOCTSHIIHME 33/1a4H1 110 TEME

52/6 Y eTpoiCTBO U MPUMEHEHHUE J1a3epOB 1 CHoHTaHHOE U MOHU3UPOBaHHOE U31ydeHue. CBONCTBA JIA3€pPHOIO U3IIYy4EHUS.
ITpunnun nencteus nazepoB. TpEXypoBHEBas CUCTEMA IHEPIETUYECKUX
YpOBHEH. Y CTpoiCcTBO pyOHHOBOTO Jiazepa. Jpyrue Tumsl JazepoB. [IpumeHeHue
J1a3epoB

MemanpeomenHple. TUIAHUPOBATh y4eOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMHU, pabOTaTh B IPYIIE, KOPPEKTUPOBATH U
OLICHUBATh JEHCTBUS CBEPCTHUKOB; ONPEAEIATH IOCIEI0BATEILHOCTh IPOMEKYTOUHBIX 1I€JIEH ¢ Y4ETOM KOHEUYHOT'O pe3yibTara,
COCTABJIATH IIaH U OTIPEIeNIATh IOCIE0BATEIbHOCTD AEHCTBHI; HCKAaTh UH(OpMAIHIO, (POPMUPOBATH CMBICIIOBOE UTEHUE, 3aKPEIUIATh U
IpHU HEOOXOIMMOCTH KOPPEKTUPOBATHh U3YUYEHHBIE CIIOCOOBI ICHCTBHIA, TOHATHH U alTOPUTMOB

auynocmuwte. GopMUpoOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIIEHUU M COTPYIHUUYECTBE CO CBEPCTHUKAMU U YUUTEISIMH;
OBJIa/ICHUE HAyYHBIM TOJXO0/IOM K PEIICHHUIO Pa3IMYHbBIX 33/1a4; (OPMHPOBAHUE IIETOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPaKTUKU

npeomemmoie. HayunTHCS OOBSACHATH 3HAUCHNUE NOHATUH "nazep", "MHIyLIUPOBaHHOE U3Iy4yeHHe'"; paboTaTh ¢ TEKCTOM yueOHUKA U
pa3AaToyHbIM MaTepUaIOM; IPUBOIUTH IPUMEPHI UCIIOJIb30BAaHUs JIa3epa B Pa3IMUHbIX 00JaCTAX YeIOBEUECKON KU3HEIEeATEIbHOCTH

53/7 CtpoeHue aTOMHOTO sifipa. SIepHbIe CHIIBI 1 1 [IporoHHO-HEWTpOHHAS MOJIEINb spa atoMa. Hykionbsl. MaccoBoe 1 3apsiioBoe
SHEPrus CBA3U A1pa qucia. SaepHbie cuiibl, X 0co0eHHOCTH. JledekT Macc. DHeprus CBs3u
aTOMHOTO siipa. Y aenbHast SHeprus cBs3u. Pemenue 3agau

Memanpeomemuuple. C TOCTaATOUYHOM IMOJTHOTONW U TOYHOCTBIO BBIPAXKaTh CBOU MBICIH, CIYIIATh U BCTYNaTh B IMAJIOT, y4acTBOBATh B
KOJIJIEKTUBHOM 00CYXJIEHUM IpobieM; (GopMupoBaTh Lienenojaranue Kak oCcTaHOBKY y4eOHOI 3a/1au Ha OCHOBE COOTHECEHHUS TOT0, UTO
YK€ U3BECTHO M YCBOEHO yYaIIUMCsl, U TOT'0, YTO €I11€ HEU3BECTHO; CAMOCTOSTEIHHO BbIACIATH IO3HABATEIbHYIO 11€JIb, YCTAaHABIMBATD
IIPUYMHHO-CJIE/ICTBEHHBIE CBSA3U, OOBSICHATH Pa3IMUHbIC SIBIECHUS Ha OCHOBE (DU3MUYECKON TEOPUH, CO3AaBATh, IPUMEHATH U
peoOpa30BbIBATh 3HAKH U CUMBOJIbI, MOJIETTU M CXEMBI I PEIIeHUs] y4eOHBIX U M03HABATEIbHBIX 3a/1a4

auynocmuwte. HoOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
0OIIECTBEHHOM MPAKTUKH, YOSXKAEHHOCTH B MPUMEHUMOCTHU (PU3MUECKUX 3aKOHOB K pEalIbHbIM SIBJICHUSM

npeomennble. HAyUUThCS OOBACHATH 3HaU€HHE MOHATUH "fipoToH", "HelTpon", "aaepHble cuibl", "nedekt macc", "sHeprus cBa3u"; 3HaTh
CTpOEHHE aTOMHOIO Ipa; HAYUYUTHCS PACCUUTHIBATH JEPEKT Macc U SYHEPTHUIO CBS3U AIpa; 3alMChIBATh YCIOBHE U PELIEHUE 33/1a4 10
COCTaBJIECHHOMY AJITOPUTMY

54/8 OTtkpbITHE paguoakTUBHOCTH. Anb(da-, Oera- 1 OtkpriTre paguoakTuBHOCTU. OnbITH Pe3epdopia no uzydenuto cocrasa
U TaMMa-u3Jy4yeHue palnOoaKTUBHOrO W3ny4yeHus. Anbga-, 6eta- 1 raMMa-Iyqu

Memanpeomemubte: BBIABJIATH Hpo6neMy, C JIOCTaTOIIHOfI MOJTHOTOM ¥ TOYHOCTBIO BbIpa’XaTb CBOU MBICJIU; BBIACIATE U OCO3HABATh TO, YTO
YKC€ YCBOCHO B KYpPCC (1)I/I3I/II(I/I U 9TO M€ IMOJICKUT YCBOCHHIO, OLICHUBATH KAYCCTBO U YPOBCHL YCBOCHHUA MATCPUAJIA; AHAJIIU3UPOBATHL U
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CUHTE3UPOBATh 3HAHUS, BBIBOJAUTH CJIEACTBUS, yCTAHABIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH JIOTMUECKYIO LENb PACCYKIECHUM,
BBIJIBUI'aTh U 0OOCHOBBIBATH T'MITOTE3bI

auynocmuple. HopMUpPOBAHHIE YCTOMYMBONW MOTUBAIMH K TPUOOPETEHUIO HOBBIX 3HAHUM, PEICTABICHUI O BO3MOKHOCTH TIO3HAHUS
OKPY>KAOILEro MUpa IIyTEM IOCTAaHOBKU HAYYHBIX dKCIIEPUMEHTOB

npeomenmuble. HAYUUTHCS OOBSICHATH 3HAUCHUE MTOHATHUS ""PaInOAKTUBHOCTE"; pacCKa3bIBaTh 00 YUEHBIX, UMEIOIINUX OTHOIICHUE K
OTKPBITUIO M H3YYEHUIO PaAMOaKTUBHOCTH XMMHUYECKHX 3JIEMEHTOB; ONMCHIBATh COCTaB M CBOMCTBA alib(ha-, 0eTa- M raMMa-u3ay4eHus

55/9 PanuoaxkTuBHBIE IpEBpalleHUs. 3aKOH pa- 1 Anbda-, 6eta- u ramma-yactuisl. [lo3utpon. HeiirpuHo u aHTUHEHTPUHO.
JMOAaKTUBHOTO pacrajia [paBuno cmemmenus. [leproa nomypacnana. 3aKOH paaMOaKTHBHOTO pacraia.
Pemenue 3anay

MemanpeomemHsple:. C TOCTATOYHOH ITOJTHOTON U TOYHOCTHIO BBIPAKaTh CBOU MBICIIH, CIYIIAaTh U BCTYNAaTh B AUAJIOT, Y4aCTBOBATh B
KOJJICKTHBHOM OOCYKJICHHH TIPOOJIeM; BBITIOIHATE IEHCTBHS 10 00pasIly, OLCHUBATh M KOPPEKTUPOBAThH ACWCTBUS; CO3/1aBaTh, IPUMEHSTh
¥ IpeoOpa3oBbIBATh 3HAKU M CHMBOJIBI, MOJICII M CXEMBI JUIS PEIICHHs y4eOHBIX U MO3HABATEIbHBIX 3a/1a4

JAuuHocmHuple. HOPMUPOBAHKE LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOILECTBEHHOM MPAKTUKH, YOSKIEHHOCTH B TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB K PEAIbHBIM SBJICHUSIM

npeomemHuble. HAYIUTHCS OOBIACHATH 3HAUCHHE MOHATHH "anb(a-pacnan”, "Oera-pacnan”, "ramma-pacran', "nepuon noiaypacnaaa'; 3HaTh
(bOpMyIHPOBKY IpaBuiIa CMEUIeHuUs, (POPMYINPOBKY 3aKOHA PaJIMOAKTUBHOTO pacia/ia; HAyYHThCS pelarTh 33/1a4u 110 TeME; TPaMOTHO
oopMIISTh peneHne 3a7a4 B TETPaIn

56/10 MeTobl HaOIIOJCHHUS U PETUCTPALIH JJIe- 1 [TpunHuMn neficTBUs NpUOOPOB ISl pErUCTPaLMK 3IEMEHTApHBIX YacTUL. MeTos
MEHTapHBIX YaCTHI] cuuHTIILIAIMH. ["azopaspsaansiii cuétunk I'elirepa. Kamepa Bunbscona. Tpek
yacTtullbl. [1y3pIppKkoBast kKamepa. MeTo/1 TOJICTOCTIOWHBIX (POTOIMYIIbCHIA

Memanpeomemuple. C JOCTATOUHOM IMOJTHOTOW U TOYHOCTBIO BBIPA’KAaTh CBOM MBICIIHU, CJIYIIATh U BCTYNATh B AMAJIOT, Yy4acTBOBATh B
KOJUIEKTUBHOM OOCY>KIEHHH MPo0JIeM; 0CO3HABATh CAMOT'0 ce0s KaK JIBHKYILYIO CHILY CBOETO Hay4€HHUsl, CBOIO CIIOCOOHOCTbH K
IIPEOJOIEHUIO IIPEMATCTBUN U CAMOKOPPEKIINN; aHAIU3UPOBATh U CHHTE3UPOBATh 3HAHUS, BBIBOJUTH CIIEJICTBUS, yCTaHABIMBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKYIO LIENb PAacCyKICHHM, BBIABUTaTh U 00OCHOBBIBATh TMIIOTE3bI

auynocmuwte. HoOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
0O0II1eCTBEHHON MTPAKTUKHU

npeomemHuble. 3HaTh OCHOBHBIE METO/1bl HAOIOJICHNUS U PETUCTPALIMH FIEMEHTAPHBIX YacTHULI, UX IPEUMYIIECTBA U HEJOCTATKH; HAYUYUTHCS
OOBSCHATH NPUHIIMN pabOTHI razopa3zpsaaHoro cuérurka ['eifrepa, kamepsl BuiibcoHa u my3sIpbKOBOM KaMephbl

57/11 SnepHble peakuu. DHEPreTUUECKUN BBIXO/ 1 HckyccTBeHHast paAMO0aKTUBHOCTh. OTKpPBITHE HENTPOHA. SIiepHbIE peaKIiH.
SIIEPHOM peakuu DHepPreTUYeCKni BBIXOI SIACPHON peakMu. DK30- U SHAOTEPMHUUYECKHE PEAKIIUH.
Pemenue 3anau

Memanpeomemuuple. C T0OCTaTOUHOM MOJTHOTOW U TOYHOCTBIO BBIPAXKaTh CBOU MBICIH, CIYIIATh U BCTYINATh B AMAJIOT, Y4acTBOBAThH B
KOJJISKTUBHOM 00CYKJI€HHH IIpobsieM; 0OHapyKUBaTh U (HOpMYIHPOBaTh yueOHYIO MPo0JIeMy; aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMS,
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yp YACOB acp Yp

BBIBOJIUTH CJIEJICTBUS, YCTAaHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKYIO LIETIb PACCYKIEHUH, BBIIBUTaTh U
00OCHOBBIBaTh IMIIOTE3bI

auynocmuule. HopMUPOBAHHE [IEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
OO0I1IeCTBEHHOH NMPaKTHKH

npeomenHble. HAYUUTHCS OOBACHATH 3HAUCHHUE TIOHATHH "siiepHas peakuus'”, "SHepreTHYecKuii BEIX0'"; 3HATh OCHOBHBIE TUIIBI SAEPHBIX
PEaKIMii; HAyYUThCS COCTABIIATh YPABHEHUS SIIEPHBIX PEAKLUI U PaCCUNTHIBATh MX SHEPreTUUECKUI BBIXO/; 3alIUCHIBATh YCIOBHE U
pelleHne 3aa4 10 COCTABICHHOMY aJITOPUTMY

58/12

[lenHble peakuuu. SepHbIA peakTop 1 OTtkpeiTHE AeeHus sapa ypana. [{ennas snepHas peakuus. M30Tombl ypasa.
KoadduumeHt pasMHOKEHUST HEUTPOHOB. SIIepHBIN peakTop, €ro yCTPOUCTBO.
Kputnueckast macca. PeakTopbl Ha OBICTPBIX HEHTpOHAX

Memanpeomemuple. C JOCTATOUHOM MOJTHOTONW U TOYHOCTBIO BBIPAYKaTh CBOU MBICIIH; BBIIOIHSTH JEHCTBUS 10 00pa3ily, OLIEeHUBATh U
KOPPEKTUPOBATh IEHCTBUS; UCKATh HHPOPMAIINIO, POPMUPOBATH CMBICTIOBOE YTEHUE, 3aKPEIUIATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH
U3Y4EHHBIE CTIOCOOBI JEHCTBUM, TOHATUI U aJTOPUTMOB

JuyHocmHble. GOPMUPOBAHUE MOTUBALIMY B U3YUYECHUHU HAYK O MPUPOJE, YOS)KIEHHOCTH B BOBMOKHOCTH MO3HAHUS MIPUPOJIBI U
MIPUMEHUMOCTH U3y4aeMbIX 3aKOHOB K BaXKHEHUIIINM 00JIaCTAM JAEATEIbHOCTH YEJI0BEUECKOro o0iecTBa

npeomemmusle. HaAyUINTHCS OOBSCHATH 3HAUCHUE MOHITHI "llenHas peakius', "suepHblid peakTop", "KpuTndeckas Macca'; 3HaTh OCHOBHBIE
YaCTH M MPUHIIMI ICUCTBHS SACPHOTO peaKkTopa

59/13

Tepmosnepnsie peakuuu. [Ipumenenue 1 TepmosinepHble peakiuu. lIpumMeHeHne SAepHON SHEPTUH U COIIYTCTBYIOIINE
sIIEpHOM 3Heprun. buonornueckoe nencTeue npob6uemsl. M3otomsl. [IpuMenenue paanoakTUBHBIX U30TOMOB. [TormomeénHas
paguanuu J103a U3JIy4eHUs. DKBUBAJICHTHas J03a u3iydeHus. KoagguiueHr kauectra
W3JTyYEHHUSI

Memanpeomemmpie. C TOCTATOYHOM MOJHOTONW U TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH, CIIyIIaTh U BCTYNAaTh B AUAJIOT, y4aCTBOBATh B
KOJIJIEKTUBHOM O0CYKJI€HUM POOJIeM; 0CO3HABAaTh caMoro ce0s Kak JABMXKYILYIO CUJIy CBOETO Hay4€HUsl, CBOIO CIIOCOOHOCTH K
IIPEOIOJIEHUIO IIPENATCTBUNA U CAMOKOPPEKLIMHY; aHAJTU3UPOBATh U CUHTE3UPOBATh 3HAHUS, BBIBOJUTH CIIEACTBUS, YCTAHABIMBATh
MPUYMHHO-CJIE/ICTBEHHbIE CBS3H, CTPOUTH JIOTHYECKYIO 11T PACCYX/IEHUH, BBIIBUTaTh U OOOCHOBBIBATh IMITOTE3bI

auynocmuwle. HOpMUPOBAHKE LIEIOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0IIeCTBEHHOH NMPaKTHKH; BOCIMTaHUE OTBETCTBEHHOT'O OTHOLIEHHUS K KU3HU U CBOEMY 37I0POBBIO

npeomemmole. HaAyINTHCS OOBSICHATH 3HAUCHUE MOHTUS "TepMosiiepHast peakius'"; HayYUThCsl MPUBOAUTDH IPUMEPHI UCIIOJIb30BAHUS
SJICPHOM PHEPIUHU M OLICHUBATh PUCKH €€ MCIIOJIb30BaHMsI; 3HATh O BO3ACHCTBUH paIalliM Ha )KUBbIE OPraHU3MBbI U CIIOCOOBI 3aIUTHI

60/14

DneMeHTapHbIe YaCTUIIbI 1 Tpu sTana B pa3BuTUN (PU3HUKH 3JIEMEHTAPHBIX YacTUll. [[03UTpoH.
Antnyactuusl. Jlentonsl. Anponsl. KBapku. ['mooHs!

Memanpeomemubte: (¢ JIOCTaTOqHOfI IIOJTHOTOH ¥ TOYHOCTBIO BbIpaXXaTb CBOU MBICJIM, CIIYIIATh U BCTYIIaTbh B AWAJIOr, yHaCTBOBAThH B
KOJIJICKTUBHOM O6cy)KI[eHI/II/I HpO6JICM; (I)OpMI/IpOBaTB [EJICTIOJIAraHUC KaK ITOCTAHOBKY y‘IC6HOI>i 3aga4 Ha OCHOBC COOTHCCCHHUA TOI'O, UTO
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y’K€ U3BECTHO U YCBOECHO yYalllUMCS, ¥ TOTO, UTO €1 HEU3BECTHO; aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, BBIBOAUTD CJIE/ICTBUSA,
yCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKYIO LIEIb PACCYKICHHM, BBIIBUIaTh 1 0OOCHOBBIBATH I'MIIOTE3bI
auynocmuule. HopMUPOBAHHE [IEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U

0OIIIeCTBEHHON MTPAKTUKHU

npeomennble. HAYUUTHCS OOBACHATH 3HAUCHHE MOHATHH "2IIeMeHTapHas yacTuna", "aHTH4acTHIA"; IPUBOIUTH IPUMEPHI Pa3THYHBIX

BHJIOB 3JICMCHTAPHBIX YaCTUIl U UX CBOMCTB

61/15

JlaboparopHast pabota Ne8 "Omnpenenenue
UMITYJIbCA ¥ SHEPTHH YaCTHUIIBI TIPU JIBUXKE-
HUM B MarHUTHOM 110J1€ (110 ororpadusm)"”

1

Jlaboparopnas pabota "OnpeneneHre UMITyabCa U SJHEPTUN YaCTHUIIBI IPU
JIBIDKCHUHM B MarHUTHOM T10J1€ (110 hoTorpadusim)"
WHCTpyKTaX MO TEXHUKE OE30IMACHOCTH

MemanpeomemHuple. CTPOUTH IPOJTYKTUBHOE B3aMMOJICHCTBUE CO CBEPCTHUKAMH, KOHTPOJIMPOBATh, KOPPEKTHPOBATH U OI[CHUBATH
JeCTBUS TApTHEPA, C TOCTATOYHOM ITOJHOTOM U TOYHOCTBIO BBIPaXKAaTh CBOU MBICIIA B COOTBETCTBHH C 33J]a4aMH U yCIOBUSMHU
KOMMYHUKAIIMH; COCTABJIATh TUIAaH U IOCIIE0BAaTEIbHOCTD JICHCTBUI, CPAaBHUBATH PE3YNbTAT U CIIOCOO JICHCTBUS € 3TAIIOHOM C LIENbIO
OOHapyKEHHsI OTKJIIOHEHUH M OTIUYNI; KOHTPOJIMPOBATh M OLIEHUBATH MPOIECC U PE3YJIbTATHI IS TSILHOCTH

Jauynocmuple. GOPMHUPOBAHHE IPAKTUYECKUX YMEHHH, YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKH K HAOIIOIaeMbIM B
OKpY’KaloIIeM MHpE SIBJICHUSM; BOCIUTaHUE aKKyPaTHOCTH B OOPAIICHUH C J1a00paToOpHbIM 000pyI0BaHHEM

npeomemuble. HAyYUTHCS ONPEICIATh HMITYJIbC M SHEPTUIO YaCTHUIIBI 110 € TPEKY MPU ABMKEHUH B MATHUTHOM I10JIC; IPUMEHSTH U
BbIpa0aTHIBATh NPAKTUYECKHE HABBIKK pabOTHI ¢ mprbopamu; 3¢ HEeKTHBHO paboTaTh B mape

62/16

KonTponbras padora Ne5 "KBanroBas ¢pusu-

n

Ka

1

Konrponsnas padora no reme "KanroBas ¢usuxa”

Memanpeomemusple: C TOCTATOYHOM IOJTHOTOW M TOYHOCTBIO BBIPAKATh TUCBbMEHHO CBOM MBICIIN; INTAHUPOBATh U IIPOTHO3UPOBATh
pe3yJbTaT; pelarh 3aa4i pa3HbIMU CIIOCO0aMH, BbIOMpaTh Hauboee 3pPeKTUBHBIE METOABI peIIeH!s], TPUMEHATh MOJy4YEeHHbIE 3HAHUS
auynocmuwle: HOpMUPOBAHKE LEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U
00I1IeCTBEHHOH NMPakTUKH; (POpMUPOBaHNE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmole. HAyUNTHCS CUCTEMATU3UPOBATh U BOCIIPOM3BOIUTH 3HAHUS M HAaBBIKH, MTOJIyUYEHHbIE IPU N3y4eHUU TeMbl "KBaHTOBas

¢uzuka"

ActpoHomust (4 yaca)

63/1

Bunnmoe nBrxeHne HEOECHBIX TEI. 3aKOHBI
IBIKEHUS ILIaHET

HebecHnas chepa. Dxnunruka. JKkBaropraibHble HEOECHbIE KOOPIUHATHI.
JlokazarenbcTBo IBMkeHUs 3emin Bokpyr Connna. OnpezieneHne paccTosSHUN
J10 3B€3/1. 3aKOHBI IBM)KCHMS TUIAHET

MemanpeomenHole. TUIAHUPOBATh y4eOHOE COTPYTHHUECTBO C YUUTENIEM U CBEPCTHUKAMHK; (POPMUPOBATH 1LIEJIeTIOIaraHne KaK OCTAaHOBKY
yueOHOM 3a/1a4il Ha OCHOBE COOTHECEHUSI TOT0, YTO YK€ U3BECTHO M YCBOCHO y4alllUMCS, ¥ TOTO, YTO €1€ HEM3BECTHO; BBIIENSTH U
(opMyIHMpOBaTH MO3HABATENBHYIO 11€J1b, HCKATh U BBIJCIATH HEOOXOJUMYIO HH(POPMAIUIO

JuYHocmHuble. POPMUPOBAHUE MOTUBALIMU B U3YUYEHUHU HAYK O MPUPOJE, YOS)KIEHHOCTH B BO3MOKHOCTH MMO3HAHUS IPUPOJIBI U
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MPUMEHIUMOCTH H3y4aeMbIX 3aKOHOB K BAXKHEUIITUM 00JIACTSM JESITEILHOCTH YeJI0OBEUYECKOro o0IecTBa

npeomemHmble. HAYYUTHCS OOBSICHATH 3HAUCHUE MOHATUH "dKIunTHKA", "HeOecHBIN 3KkBaTop", "MpsiMoe BocxoxaeHue", "ckiioneHue",
"mapamnakc", "mapcex"; onpenenasaTh KOOPAUHATEI HEOSCHBIX TEN Ha 3BE3MHON KapTe; 3HaTh POPMYITUPOBKY 3akoHOB Keruiepa, HaydnuThCs
OOBSICHSITh IBH)KEHHUE TJIAaHET Ha OCHOBE 3akoH Kemepa

64/2 ITpupona ten CoaHEUHOM cucTEMBI 1 Bunumoe neuxenue Jlynsl. ConHeunble U TyHHbIE 3aTMeHUs. [IpunuBHble
apyieHus. [nanersl 3eMHol rpynmsl. [Inanersi-ruranTsl. KapaukoBble MaHeThI.
Acrepousl. Kometsl. Mereopbl 1 METEOPUTHI

MemanpeomemHuple: TUIAHUPOBATh y4eOHOE COTPYTHHYESCTBO C YUUTEIEM M CBEPCTHUKAMM; ONPEACISATh MOHSITHS, CTPOUTH
YMO3AaKJIHOYCHUS, 1€JIaTh BBIBOAbI; BBIACIIATE U q)OpMyJII/IpOBaTB MMO3HABATCJIIbHYIO CJIb, UCKATh U BBIACIATH HeO6XO,HI/IMYIO I/IH(bOpMaI_[I/IIO
JAuyHocmupie. HOPMUPOBAHUE LIETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
OOIIECTBEHHOH MPaKTHKH

npedmemuble. 3HaTh OCHOBHBIE 00BEKTHI, BXOsIHUE B cocTaB COTHEYHOI CUCTEMBI; HAYYUTHCS ONMCHIBATh UX (PU3UYECKYIO IPUPOTY

65/3 Connue. CTpoeHue U 3BOTIOLHUS 3BE3] 1 Ocnosnble xapakrepuctuku Comaia. CTpoeHHe COHEYHON aTMOC(hepH.
ConneuyHas akTUBHOCTb. Jluarpamma "crekTp-cBeTuMocTsb". CriekTpasibHas
knaccudukanus 38€31. Maccel 38631, Microunuk sHeprun CoJtHIIa U 3BE3I.
Buyrtpennee ctpoenue Comnuua u apyrux 38E31. benbie kapnuku. [lynscapsr u
HelWTpoHHbIe 3BE31bI. UEpHble AbIphl. [IpoTo3Be3na. [InanerapHas TyMaHHOCTD.
CaepxHoBasl 3B€311a

MemanpeomenHuple. TUIAHUPOBATh y4eOHOE COTPYIHUUYECTBO C YUUTEIEM U CBEPCTHUKAMM; OCO3HABATh CaMOro ce0sl KaK JABMKYIYIO CHUITY
CBOETO Hay4€HHUs, CBOIO CIIOCOOHOCTH K MPEOI0JICHUIO MPEMSATCTBUM U CAaMOKOPPEKIUH; TPe0Opa30BbIBaTh MHPOPMAIINIO U3 OJJHOTO BHIa B
IpYToH, UCIIONIB30BaTh MEXIIPEAMETHBIE TIOHATHS U CBA3H

JUYHOCmHble. POPMUPOBAHUE 1IETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU U
OO0IIECTBEHHOH NMPaKTHKH, YOSKIEHHOCTH B IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB K PEaTbHbBIM SBJICHUAM

npeomemmbsle. 3HATb OCHOBHBIE XapaKTEPUCTUKHU 3BE31, cTpoeHue CoJiHIa, CTaAUK SBOIIOIMH U KU3HU 3BE3]1

66/4 I'anaxtuku. Ctpoenue u 3Bomronus Beenen- 1 Mueunsiif [1ytes. [{nddy3Hslie 1 oTpaxxarenbHble TyMaHHOCTH. Y€pHas n1bipa B
HOI neHTpe MieyHoro nyTtu. DJUIMITUYECKUE, CIUPAJIbHBIE U HENIPABUIIbHBIE
rajlakTUKU. AKTHBHBIE TaJTaKTUKU U KBa3apel. CkorieHus rainakTtuk. Kpacnoe
cMmernienue. 3akoH Xab0m1a. Moaens pacmupsitomeiics Beenennoii. Pazmepsr u
Bo3pacT Becenennoii. Monens "ropsiueii Beenennoit". PenukroBoe nsnyuenue

Memanpeomemubte: (¢ HOCTaTOqHOfI IMOJTHOTOH ¥ TOYHOCTBIO BbIpaXXaTb CBOU MBICJIM, CIIYIIATh U BCTYIIaTbh B AUAJIOr, yHaCTBOBAThH B
KOJIJICKTUBHOM O6cy)KI[eHI/II/I HpO6JICM; ONpCACIIATh IOHATHA, CTPOUTH YMO3AKIHOUCHU A, ACJIAaTh BBIBOJAbI; AHAJIM3UPOBATH U CUHTC3UPOBATH
3HaHUWA, BBIBOAWUTH CIICACTBUSA, YCTAHABIIMBATH IPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH JIOTHYCCKYIO LCIIb paCCY)K}IeHI/II\/II, BbIIBUT'aTh U
000CHOBBIBATh TUIIOTE3bI
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auynocmuule. HopMUpOBAHHE [IEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U
OO0I1IeCTBEHHOH NMPaKTHKH

npeomemmboie. 3HaTb OCHOBHBIE TUIIbI FAJIAKTUK M cTpoeHue Halel ['anaktuku — Mineunoro IlyTtu; nMeTs npeacTaBieHrne 0 COBPEMEHHOM
COCTOSIHUM KOCMOJIOTHH

Hrorosas xoHTposbHas padora (1 gac)

67/1

HroroBas koHTpoOJIbHAS paboTa ‘ 1 ‘ HToroBast KOHTpOJIbHAS pabOTa 1O OCHOBHBIM TeMaM Kypca ¢usuku 11 kiacca

MemanpeomemHple: C TOCTATOYHOHN IOJHOTON U TOYHOCTHIO BBIPAKaTh MICEMEHHO CBOW MBICIIH; IUIAHMPOBATh U IIPOTHO3UPOBATH
pe3yabTaT; pemarh 3aa4i pa3HbIMU CIIOCO0aMHU, BRIOMpaTh Hanboee 3pPeKTUBHBIE METOIbl PEIICHUS, TPUMEHSTh MOJIy4YEeHHbIC 3HAHUS
JAuunocmusle: GOPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
OOIIECTBEHHOH MPaKTHKH; (JOpMHUPOBaHIE HABBIKOB CAMOAHATIN3a U CAMOKOHTPOJIS

npeomemHuble. HAyYUTHCSl CUCTEMATU3UPOBATh U BOCIIPOM3BOIUTE 3HAHUS M HABBIKH, TIOTY4YEHHbIE ITPU U3YyYEeHUH TeM Kypca Gpusuku 11
KJacca

O606mmenue (1 gac)

68/1

O060061eHne 1 [ToBTOpEHME N3YUEHHOIO 3a Kypc cpenHel mKobl. [lonBenenue utToro padboTsl
3a roj

Memanpeomentnple: OCYIECTBISITH KOHTPOJIb U CAMOKOHTPOJIb CIIOCOOOB JICHCTBUI; OCO3HABATH CAMOTO CE0s KaK JBIKYIIYIO CHITY
CBOET0 Hay4€HHUs!, CBOIO CIIOCOOHOCTbH K NMPEO0IECHHUIO MPENSATCTBUN U CAMOKOPPEKIIUH; OOBACHATH (PU3HUYECKHE SBICHHUS, IIPOLIECCHI,
CBSI3U M OTHOIIICHUS] HA OCHOBE COOCTBEHHBIX HAOIIOICHUI, SKCIIEPUMEHTOB, a TaKKe (PU3NIECKUX TEOPHit

auynocmuwte: GopMUpOBaHHE YCTOMYMBONW MOTHUBAIIMH K CAMOCOBEPIIIEHCTBOBAHUIO

npeomemmsle: HaAyUYNTHCS aHAJIM3UPOBATH JIOMYIIIEHHbIE OLIINOKH, BHITOIHATE pa0OTy MO UX MPEAYIPEXKACHUIO, TPOBOIUTH TUATHOCTUKY
y4eOHBIX TOCTHKEHUH
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