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IHosicHUTEILHAA 3aIUCKA

Pa6ouas nmporpamma no ¢usuke ans 10-11 knaccoB cocTaBieHa Ha OCHOBE:

& tpeboBanuii K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENbHOM MPOrpaMMBbI CPEIHETO
oOmero  oOpa3oBaHUs, TpPEACTaBICHHbIX B  DefepaqbHOM  TOCYJIapCTBEHHOM
0o0pa3oBaTebHOM CTaHAApTE CPEAHEro 00IIero o0pa3oBaHus;

& TpuMepHOit OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBI CPEAHETO OOIIEr0 00pa3oBaHMS;

U IIporpammel o Gpu3MKe IS IPEIMETHOM IuHMK yueOHukoB cepun "Knaccuueckuii kypc"
it 10-11 kmaccoB  oOmieoOpazoBarenbHoi 1mKoael  aBropa A.B. lllatanunoit (M.:
[Ipocsemienue, 2018).

Y4eOHO-MeTOAUYECKOE U MATEPUAIBLHO-TEXHUYECKOE o0ecnieueHue 00pa3oBaTe/ibHOI0
npouecca

Y4eOHO-MEeTONNYECKU KOMIUIEKT, UCTIONB3YEMBIN [Tl peanu3aiun pabodei mporpaMMbl:

1. ®usuka. Paboune mporpammel. [Ipeamernas nunus yuebnukos cepun "Kimaccuueckuit
kypc". 10-11 xmaccel: y4eb. mocobue miisi 00meoOpa3oBaT. opraHu3anuii: 0a30BBIA U
yrayou. ypouu / A.B. lllaranuna. — M.: IIpocsemenue, 2018.

2. ®usuka. 10 xnacc: yuel. myg obuieoOpa3oBaT. OpraHU3alMid C MPUJI. Ha DIJIEKTPOH.
HocuTene: 6a3oBwiii ypoBenb / I'.5l. Msakumes, b.b. byxosues, H.H. Corckuii; mox pen.
H.A. [TapdentheBoit. — M.: IIpocsemenue, 2014.

3. ®usuka. 11 knacc: yueb. anga obmieoOpa3oBaT. OpraHU3aldid C MPUJI. Ha JJIEKTPOH.
HocuTese: 0a3oBblid ypoBeHb / I'.51. Msakumies, b.b. byxorues, B.M. Uapyrun; noxa pen.
H.A. [TapdentheBoit. — M.: IIpocsemenue, 2014.

4. Coopuuk 3amau no ¢usuke. 10—11 kmaccel: mocobue ans ywyammxcs o0ieoOpa3oBar.
yupexaeHuit: 0a3oBelii u  npoduiubHbiii  ypoBHu / H.A. IlapdentbeBa. — M.:
[Ipocsemenue, 2010.

5. ®uzuka. "KoHCTpyKTOp" C€aMOCTOATENBbHBIX M KOHTPOJBHBIX paboT. 10-11 kiaccer:
nocobue ansg yuumrteneil oOmeoOpazoBar. yupexaenudd / C.M. AHOPIOIIEUKHH,
A.C. Cnyxaesckuil. — M.: IIpocsemenue, 2010.

6. ®usuka. [loypounsie pazpadotku. 10 kinacc: mocodue st 001e00pa3oBar. OpraHu3aluii
/ FO.A. CaypoB. — M.: IIpoceemienue, 2015.

7. ®uzuka. I[loypounbie paspadotku. 10 kmacc: mocobue it 00ImeoOpas3oBar.
opranuzanuii: 6a3o0Bbii u yrayos. yposau / FO.A. CaypoB. — M.: [Ipocsemienue, 2017.

Jlureparypa:
1. ®enepanbbiii 3ak0oH OT 29.12.2012 No 273-®d3 "OO6 obpazoBanuu B Poccuiickoii
denepanun'.
2. ®I'OC COO (VYTBepxkaeH npukazoM MunucrepcTBa oOpa3zoBaHus U Hayku Poccuiickoit
®enepaunn oT 17 mast 2012 r. Ne 413).



3. ®uzuka. 3amaynuk. 10-11 k.. mocobue nma oOmeoOpa3oBar. yupexaeHud /
A.Il. PeimkeBud. — M.: Ipoda, 2015.

4. Coopuuk 3amad mo ¢usuke: 10-11 wmacesr / O.U. I'pommeBa. — M.: M3maTenscTBO
"Ox3amen", 2015.

5. Tematnuyeckne KOHTPOJIBHBIC W CaMOCTOSTENbHbIE paboTel mo ¢us3uke. 10 kmace /
O.U. I'pomuieBa. — M.: M3narensctBo "OK3amen", 2012.

6. Temarnueckrie KOHTPOJBHBIE W CAMOCTOSITENBbHBIE paboThl mo ¢Qusuke. 11 kmacc /
O.U. I'pomuieBa. — M.: M3narensctBo "OK3amen", 2012.

7. KauectBeHHble 3afaud 1o ¢usuke B cpenHeidl mkone. Ilocobue mna yuutenent /
M.E. Tynpuunckuii. — M.: [IpocBeuienue, 1972.

TexHuueckue CpeacCTBa 06y‘ICHI/I$I N HAarJIAaHBIC mocoous:

1. TCO (xommbrOTEP, MYJBTUMEIUNHBIN TPOCKTOP, IKPaH)

Ta6muier (7xi1 — 11k1)

KoMIIeKT 37eKTpOHHBIX TOCOOMH M0 Kypcy (pu3uku

Ha6op y4ueOHO-n103HaBaTEIbHOM JIUTEPATYPHI

JlnnakTnaeckuii MaTepuail

O6opynoBanue 1151 MPOBEICHUS Ta00PATOPHBIX PadoT
O6opynoBanue [J1s1 TPOBEICHUS IEMOHCTPAIIMOHHOTO YKCTIEPUMEHTA
CripaBOYHUKHY U SHIIUKIIONIEANH 10 (PU3UKE U aCTPOHOMUU

PN WD

Ilnanupyembie pe3yabTaThbl 0CBOCHHA Kypca

JINMYHOCTHBIMH pe3ylibTaTaM1 OCBOCHHUS BBIITYCKHHUKAMHU cpeﬂHeﬁ IOKOJIBI IPOrpaMMBbI 110

(I)I/ISI/IKC SABJIAKOTCA
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YMEHHUE YIIPABIATh CBOEH [TO3HABATEILHON JEATEIIBHOCTBIO;

TOTOBHOCTh M CIOCOOHOCTHh K OOpa3oBaHHIO, B TOM 4YHCJIE€ CaMOOOpa30BaHMIO, Ha
NPOTSKEHUU BCEH JKM3HU; CO3HATENbHOE OTHOILIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEIHOM MpodeccuoHaIbHOM U 00111€CTBEHHOU e TEIbHOCTH;

YMEHHUE COTPYJHHYATh C B3POCIBIMH, CBEPCTHUKAMH, NE€TbMU MIIAJIIETO BO3pacTa B
o0pa3oBaTenbHOM,  Y4EOHO-UCCIEAOBATENbCKOW,  MPOEKTHOM U JAPYruX  BHUAAX
NEeSATENbHOCTH;

c(OPMUPOBAHHOCTH ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH; OCO3HAHWE 3HAYMMOCTH HAyKH, BIaJCHUS JOCTOBEPHOI MH(pOpMaLueH o
MEPEAOBBIX  JIOCTHOKEHUSX W OTKPBITUAX MHPOBOM W OTEUYECTBEHHOW  HAYKW;
3aMHTEPECOBAHHOCTh B Hay4HBIX 3HAHUSAX 00 YCTpOHCTBE MUpa U 00IIECTBA; TOTOBHOCTH K
Hay4YHO-TEXHUYECKOMY TBOPUYECTBY;

YyBCTBO FOPJIOCTH 32 OTE€UECTBEHHYIO (PU3NYECKYIO HayKy, T'YMaHU3M;

MOJIOKUTEIIBHOE OTHOIIEHUE K TPYAY, LEICYCTPEMIIEHHOCTD;

AKOJIOTHYECKas KyJIbTypa, OEpekHOE OTHOILIEHUE K POJAHON 3eMiie, IPUPOIHBIM OOraTcTBaM
Poccun m mupa, MOHMMAaHME OTBETCTBEHHOCTH 33 COCTOSIHUE MPUPOIHBIX PECYPCOB M
pa3syMHO€E NPUPOIONOJIb30BAHUE.

MCTaHpeI[MCTHBIMI/I pe3yjabTaTaMn  OCBOCHHUS  BBITYCKHHUKaAMH CpeﬂHeﬁ IIKOJIbI

IPOrpaMmbl 10 GU3HKE SBIISIOTCS:

S
S

1. OcCBOeHUE pecynamueHbiX YHUBEPCAIbHBIX YUEOHBIX T1EHCTBUIA:

CaMOCTOSITEIIEHO OIPEACNATh 1IN, CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3a/layul B
00pa3oBaTeNbHOM NESITEIILHOCTH U )KH3HEHHBIX CUTYaITUsX;

OIICHMBAaTh PECYpPChbl, B TOM UYHCIIE€ BpeMs U JpyrHe HeMaTepUaJbHbIE PECYPCHI,
HEOOXOAMMBIC TSl TOCTHKEHUS TIOCTABICHHON paHee MeIH;
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COIMOCTABIISATh UMEIOIIMECS BO3MOKHOCTH U HEOOXOAUMBIE TSl IOCTUKEHUS LIEIH PECYPCHI;
ONPENENIATh HECKOJIBKO IMYTEW TOCTUKEHHS TOCTABICHHOW LIEIIN;

3a/1aBaTh MapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO OMPEIAETUTh, YTO LIEJIb IOCTUTHYTA;
COMNOCTABIISATh MOJYYEHHBIN pe3yNbTaT AESITEILHOCTU C TOCTABIEHHOW 3apaHee LENbIo;
OCO3HABaTh MOCJIEACTBUS JOCTUKEHHUS MMOCTABICHHON 1ENH B AESITEILHOCTH, COOCTBEHHOMN
AKU3HU U KU3HU OKPYKAIOIIUX JIFOACH;

2. OCBOGHUE NO3HABAMENbHHIX YHUBEPCATbHBIX YIEOHBIX JCHCTBHIA:

KPUTUYECKH OIEHWBATh U MHTEPIPETUPOBATH MH(POPMAITHIO C PA3HBIX MMO3HIIHIA;
pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUNS B HHPOPMAIIMOHHBIX NCTOYHHUKAX;
UCIIOJB30BaTh PA3JIUYHBIE MOJEIBbHO-CXEMAaTUYECKUE CpPEACTBA JUIA MPEICTaBICHUS
BBISIBJIEHHBIX B HH(POPMALIMOHHBIX UCTOUHUKAX MMPOTHUBOPEUHUH;

OCYUIECTBJIATh Pa3BEPHYTHIM MHPOPMALMOHHBIM MOUCK M CTaBUTh Ha €r0 OCHOBE HOBBIE
(yueOHbIe U TTO3HABaTEIbHbIC) 3a/1a4H;

UCKATh U HaXOJUTh 0000UIEHHBIE CIIOCOOBI peIlIeHUs 3a/1a4;

NPUBOJUTH KPUTHUUECKHE APTyMEHThl KaK B OTHOLIEHWU COOCTBEHHOTO CYXICHUS, TaK U B
OTHOUICHHUU JAECUCTBUU U CYKJIECHUU JIPYrOro YeJIOBEKa;

aHAM3UPOBATh M MPE0OPa30BBIBATH MPOOIEMHO-TIPOTUBOPEUYHUBBIC CUTYAITUH;

BBIXOJIUTh 33 pPaMKH YYEOHOrO TpeAMETa W OCYIIECTBISITH IIEeJICHANPABICHHBIA TOWCK
BO3MO>KHOCTH IIUPOKOT0 IEPEHOCA CPEACTB U CIIOCOOOB EHCTBUS;

BBICTPANBaTh WHIWBUIYAIbHYIO 00pa30BaTEIbHYI0 TPACKTOPHIO, YUYUTHIBAS OTPAaHUUYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPAHUYCHUS;

3aHUMAaTh pPa3HbI€ MO3UIIMK B IO3HABATEIbHOMN €ITeIbHOCTH (ObITh YYUEHUKOM U YUUTEIIEM;
dbopmynupoBaTh 00pa30BATENbHBINA 3alpOC MU BBIMNOJIHATH KOHCYJIbTATUBHBIE (PYHKIIUU
CaMOCTOSTENIbHO; CTaBUTh MpobOiieMy U paboTaTh HaJ €€ pelleHueM; YIpaBisaTh
COBMECTHOM MO3HABATEIbHOU IEATETLHOCTHIO U TOUUHATHCS );

3. OCBOECHHME KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUYECOHBIX TEUCTBUIL:

OCYUIECTBJIAThH JEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U C B3POCIBIMU (Kak
BHYTpH 00pa30BaTEIbHON OpraHU3alliy, TaK U 3a €€ npeaeiamu);

MpU OCYIIECTBICHUHA TPYNIOBON paboOThl OBITh KaK PYKOBOAWUTENEM, TaK W WICHOM
MIPOEKTHOW KOMAaHJbl B Pa3HbIX POJSAX (TE€HEPATOPOM HUJIEH, KPUTHKOM, HCIIOJHUTEIEM,
MPE3CHTYIOUUM U T. 11.);

pPa3BEPHYTO, JOTMYHO M TOYHO WU3JaraTb CBOK TOYKY 3pPEHHSI C HCIIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX ) S3bIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(DJIMKTOTEHHBIE CHUTyalldd H TPEAOTBpaIiaTh KOH(JIHMKTBI 10 UX
aKTUBHOM (ha3bl;

COrJIaCOBBIBATh MO3UIMU YJIEHOB KOMaHbl B Mpolecce padoThl HajJ OOUIMM MPOIYKTOM
(peuieHreM);

NPENCTaBIATh MYOJIMYHO PE3yibTaThl MHIMBHUIYAIbHOM M TPYNIOBOM AESITENILHOCTH Kak
nepe 3HaKOMOU, TaK U Iepel] HE3HAKOMOM ayJIuTOPUEH;

non0upaTh MapTHEPOB JUIsl  JEIOBOM KOMMYHHMKAIIMM, MCXOAs M3 COOOpa)keHui
PE3yJAbTaTUBHOCTU B3aUMOJICUCTBUS, & HE TUYHBIX CUMIIATUI;

BOCIIPUHUMATh KPUTUIECKUE 3aMEYaHMsI KaK PECypC COOCTBEHHOTO Pa3BUTHS;

TOYHO U €MKO (POpMyIHMpOBaTh KaK KPUTUYECKHE, TaK U OJOOPUTEIHHBIC 3aMEUaHUS B
aZpec IPyrux JIOJel B paMKax JIeJ0BOM B 00pa30BaTebHON KOMMYHUKAIIMH, n30eras mpu
ATOM JIUYHOCTHBIX OIEHOYHBIX CYXKIACHUH.

[IpenMeTHBIMU pe3yJIbTaTaMU OCBOCHHSI BBITYCKHUKAMU CPEIHEHN LIKOJBI IIPOIPAMMBI T10

¢busuKe Ha 6A3060M YPOBHE SBIISIOTCS:



% copMUpOBaHHOCTH MPENCTABICHUI O 3aKOHOMEPHOM CBSI3M M MMO3HABAEMOCTH SIBJICHUI
IpUpOJIbI, 00 0OBEKTUBHOCTH HAYYHOI'O 3HAHUSA, O POJIM U MECTO (PU3UKH B COBPEMEHHOU
HAyYHOM KapTHHE MHpA; MOHUMAHUE poiu (PU3MKU B (HOPMUPOBAHMU KPYyro3opa H
(GYHKIIMOHATFHON IPaMOTHOCTH Y€JIOBEKA JIJISl PEeLICHHs] MPAKTUYECKUX 3a/1a4;

BJIa/ICHHE OCHOBOMOJATAIOIMMU (PU3UUECKUMHU MOHITHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
1 TEOPHUSMH; YBEPEHHOE TI0JIb30BaHNE (PU3NUECKONU TEPMUHOJIOTHEN U CUMBOJIMKO;
c(OPMUPOBAHHOCTh MPEJACTaBICHUM O (UIUYECKON CYIIHOCTH SIBJICHUA MPUPOJIBI
(MEXaHMYECKHUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX), BUJIaX MAaT€pUH (BEILIECTBO
U TO0J€), IBIKEHUU KaK croco0e CyIIeCTBOBAHMS MAaTEpUHU; YCBOEGHHUE OCHOBHBIX HJCH
MEXaHUKH, aTOMHO-MOJIEKYJIIDHOTO YY€HUs O CTPOCHMM BELIECTBA, JJIEMEHTOB
NIEKTPOJMHAMUKM M KBAaHTOBOW (PU3UKH; OBJAJCHUE MOHATHUMHBIM anmapatoM M
CUMBOJIMYECKUM SI3bIKOM (PU3UKH;

& BiajeHre OCHOBHBIMH METOJaMH HAy4YHOrO [O3HAHWS, HCIOJb3yEMbIMH B (DHU3HUKE:
HaOJII0JIEHUE, ONMCAaHUE, U3MEPEHUE, HKCIEPHUMEHT; BJIAJICHUE YMEHUSMU 00pabaThIBaTh
pe3ysbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTb MEXY (PU3NYECKUMHU BEIMYHMHAMU,
OOBSICHATH MOJTYYEHHBIE PE3YIbTATHI U I€JIaTh BHIBOBL;

& BlajeHre YMEHHMAMHU BBIJBHMIATh THUIIOTE3bl HA OCHOBE 3HAHMSA OCHOBOIIOJArAOIIMX

¢u3nyecKux 3aKOHOMEPHOCTEH W 3aKOHOB, TPOBEPSITh HMX OKCIEPUMEHTaJIbHBIMU

cpeactBamu, (opMmynHpys Ledb HCCIENOBAaHUS; BIAJCHHE YMEHHUSIMH ONHCHIBATh U

OOBSICHATh CAMOCTOATEIBHO NPOBEAEHHBIE 3KCIEPUMEHTHI, aHAIM3UPOBATh PE3YJbTATh

MOJIyY€HHOW W3 SKCIEPUMEHTOB HMH(OPMAIMH, ONPEACNATh JOCTOBEPHOCTb MOIYy4YEHHOTO

pe3ynbTrara,

YMEHHE pellaTh NpOoCThie (PU3NUECKUE 3aJaUH;

c()OPMUPOBAHHOCTh YMEHUSI MPUMEHATH MOJIyYEHHBIE 3HAHUS 1JI1 OOBSICHEHUS YCJIOBHMH

NpOTEKaHUsl (PU3UUECKUX SIBJICHUN B MPUPOJAE U I MPUHATHUS MPAKTUYECKUX PEIICHUN B

[OBCEHEBHOM JKU3HU;

Y noHuMaHue (QU3NYECKUX OCHOB U MPUHIMIIOB JEHCTBHA (pabOThI) MAIIMH U MEXaHH3MOB,
CPEICTB MEPEABUKEHHS U CBA3H, OBITOBBIX MPUOOPOB, MPOMBIIIIEHHBIX TEXHOJOTHYECKUX
IIPOLIECCOB, BIMSAHHUS KX HAa OKPYXAIOWIYI0 Cpeay; OCO3HAHME BO3MOXHBIX ITPUYUH
TEXHOTCHHBIX U SKOJIOTMYECKUX KaTacTpod;

% copMUpoBaHHOCTE COOCTBEHHOM MO3UIMM MO OTHOLIEHUIO K (pU3MYecKoil nHdOpMaLyH,
ITOJIy4a€MOU U3 Pa3HBIX UCTOYHUKOB.
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Coaep:xanue Kypca

10 knacc (68 yacoB, 2 4 B HEJIEIIO)

Brenenue (1 u)
®dusuka — ¢yHIaMEHTaNbHAass Hayka O mnpupoje. HaydHelii Merom mo3HaHUs. MeTomsl
UCClIeIoBaHus (DM3MUECKUX sBJIICHUH. MojaenupoBanue (pU3MUECKHX SIBICHUW W TPOIECCOB.
Hayunbsie ¢aktel u rumoTe3bl. DU3NYECKHWE 3aKOHBI W TPAHUIBI HX MPUMEHHMOCTH.
®du3nuvecKkue TEOPUH W TPHHIMI COOTBETCTBUsA. Du3ndeckue BenMndyuHbL. [lorpemHoctu
u3MepeHusi PU3NYecKuX BeTu4MH. Poilb u MecTo (u3uku B (OPMUPOBAHHUU COBPEMEHHOMN
Hay4YHOU KapTUHBI MUPA, B TPAKTUYECKON ACSITEILHOCTH JTroAeiH. PU3NKa U KyJIbTypa.

Mexanuka (26 4)
I'panunbpl  NPUMEHMMOCTM  KIIACCMYECKOM ~ MexaHukuh. [IpocTtpanctBO u  Bpews.
OTHOCHUTENIBHOCTh ME€XaHW4YecKoro ABMxeHus. Cucrtembl orcuérta. CKalsipHblE U BEKTOPHBIE
¢busznueckue BenuuuHbl. Tpaektopusa. Ilyte. Ilepememenne. CkopocTh. YcKoOpeHHE.



PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSMOJIMHENHOE IBM)KECHHE. PaBHOMEpHOE NBH)KEHHE IO
OKpyxkHOCTH. BzaumoneiictBue Tten. SBnenue wunepnuu. Cuna. Macca. HHepiuanbHbie
CUCTEMBI OTcyeTa. 3akoHbl JuHAaMUKK Hprorona. Cuia TskecTu, Bec, HeBecoMocTh. Cuia
YOPYIOCTH, CWJIa TPEHUs. 3aKOHBI: BCEMHPHOIO TATroTeHHUs, ['yka, TpeHus. Mcrnonap3oBaHue
3aKOHOB MEXaHHMKH JI1 OOBSICHEHHUS JBIKEHUS HEOECHBIX TeN W JJI Pa3BUTHUA KOCMHUYECKUX
ucciaenoBaHuii. MMmynsC MarepuanbHOM TOYKM W cucTteMbl. Mwmmynbc cuibl.  3akoH
COXpaHEHUs1 uMITylbca. Mexanndeckas pabora. MomHocTh. MexaHudeckass dHEPrus
MaTepUaIbHOM TOYKM M CHUCTEMBbl. 3aKOH COXpaHEHHsI MeXaHW4yecKoil sHepruu. PaGora cuibl
TSDKECTM U CWIIBI YIIPYrocTH. PaBHOBecHe MaTepuaibHOW TOYKM M TBEPAOro Tena. MoMeHT
CUJIBL. Y CIIOBHSI PABHOBECHS.

JlaGopatopHbie pabOTHI:
1. H3ydeHue ABMKCHHS TeJa IO OKPYKHOCTH.
2. H3ydeHwue 3aKOHA COXPAHECHUS MEXaHHMUECKOH YHEPTHH.

MonekynspHas pusuka. Tepmoaunnamuka (17 )

MonekynspHo-kuHetnueckas teopust (MKT) cTpoenus BemiecTBa, €€ 3KCIIEpUMEHTAJIbHBIE
J0Ka3aTeNnbCcTBa. TemnoBoe paBHOBecue. AOCONIOTHAas TeMIeparypa Kak Mepa CpeaHei
KMHETUYECKOW DHEPIUM TEIUIOBOTO JBM)KEHHUS YacTHIl BelecrBa. Mozenb HAeanbHOIO rasa.
JlaBieHne ras3a. YpaBHEHHE COCTOSHHsS HIEAIBHOIO rasa. YpaBHeHHEe MeHneneeBa—
Kianeiipona. I'a30Bble 3aKOHBI. ArperaTHO€ COCTOSIHUE BELIECTBA. B3auMHbIE MpeBpalleHus
KUJIKOCTEW W Ta30B. BiaxxHOCTh Bo3ayxa. Mogenb ctpoeHus xuakocre. [loBepxHOCTHOE
HaTsokeHne. Kpucramnmueckune u  amopduHbie Tena. BuyTpenusst sneprus. PabGota wu
TeIuloneperaya Kak CHOCOObl H3MEHEHHsS BHYTPEHHEM OHHEPruH. YpPaBHEHUE TEIUIOBOIO
OanaHca. [lepBblil 3akoH TepMoauHaMuKu. HeoOpaTuMocTh TEmIoBbIX MpoueccoB. [IpuHIuns
nevictBus 1 KIIJ[ TenaoBbIX MaIlIMH.

JlaGopatopHas paboTa:
3. DkcnepuMeHTalbHas IpoBepka 3akoHa I eit-JIroccaka.

DnekTpoauHamuka (23 u)

OnexkTpudyeckue 3apsAipl. 3aKOH COXPAaHEHMS DJJIEKTPUYECKOro 3apsnga. 3akoH KyroHa.
Onextpuyeckoe noJie. Hanpspk€HHOCTh M MOTEHIMAN 3JIEKTPOCTATHYECKOro mojs. JIlnHuun
HaIpsOKEHHOCTH W 3KBUIIOTEHUMAJIbHBIE IMOBEPXHOCTU. lIpHHIMIO CynepHo3uiuu MOJei.
[IpOBOIHUKM M AMBJIEKTPUKU B 3JIEKTPUYECKOM IOJ€. ODIEKTpoeMKOocTb. KoHumeHcatop.
[TocTostHHbId  3nekTpuyeckuid Tok. Cuna Toka. Comnporusinenue. IlocnegoBatenbHoe u
napajieIbHOE COE€IMHEHUE MPOBOJHUKOB. 3akoH J[koyns—JIeHma. DneKTpoJABHKYILAs CUIIA.
3akoH OmMa [ TOJHOM Uenu. OJEKTPUYECKH TOK B IIPOBOJHHUKAX, 3JIEKTPOJUTAX,
IOJIYIIPOBOJIHUKAX, Ta3aX U BakyyMe. CBEpXIPOBOAUMOCTb.

JlaGopatopHbie pabOTHI:
4. TlocnmenoBarenbHOE W MapauIeTbHOE COCTUHEHUE MPOBOTHUKOB.
5. Wsmepenne D/]C 1 BHyTpEHHETO COMPOTUBIICHHUS HCTOYHHUKA TOKA.

Hrorosast KoHTpoJbHas padoTa (1 u)
O606menue (1 u)
11 xmacc (68 yacoB, 2 4 B HEJIEIIIO)

OnektponuHamuka (11 1)



B3anmozeiictBue TOKOB. MarnutHoe mnoJsie. Bektop MHAykuuu MarHuTHoro mnois. Cuna
Awmrnepa. DnexkrpousmepurenabHbie npuoopsl. Cuna Jlopeniia. MarHuTHble CBONMCTBA BEILIECTBA.
SBneHue >3IEeKTPOMAarHUTHOW MHAYKIUMU. MarnuTtHelii notok. [IpaBunmo Jlenna. 3akoH
ANEKTPOMArHUTHOM HHAyKuuu. OJIC HMHIYKUMHM B JBWXKYIIUXCA NPOBOJHUKAX. SIBIIeHHE
CaMOMHAYKIMHU. MHAYKTUBHOCTh. DJEKTPOMAarHUTHOE MOJE. DHEPrusl 3JIEKTPOMATHUTHOTO
ITOJIS1.

JlabopaTopHbie pabOTHI:
1. HaOGmronenue neiicTBUS MarHUTHOTO ITIOJIS HA TOK.
2. HW3yueHue siBIEHUS SIEKTPOMATHUTHOW UHAYKIUU.

Konebanust u BonHbI (20 1)

Mexanuueckue  koseOanusi.  CBoOomHble  kosiebaHusa. MaremMaTMuyecKuil  MasTHUK.
["apMonunyeckue konedanus. AMIUIUTYAQ, IEPUOJ, YacToTa U ¢aza KoseOaHuid. BeiHyX)aeHHbIE
konebanus. Pe3onanc. OnekTpomarHuTHble KosneOaHus. CBoOomHble KojeOaHUS B
KojebarenbHOM KOHType. Ilepuon CBOOOTHBIX 3JEKTPUYECKUX KoJieOaHuM. BhiHyXIeHHBIE
kojieOanus. IlepeMeHHBIN AIEKTpUUYECKUH TOK. AKTHBHOE CONPOTHUBIICHHE. JlecTByrolINe
3HAQUEHHS] CWJIBI TOKA WM HANPSDKEHHWS B LENM IEPEMEHHOr0 TOKa. MOIIHOCTh B LENHU
NepeMeHHoro Toka. Pe3onanc B oanektpuueckorn unenu. lIpousBoacTtBo, mnepepaya u
noTpeOIeHUE AIEKTpUUECKol sHeprun. [ enepupoBanue >Hepruu. Tpancopmarop. [lepenaua
AJIEKTPUYECKON sHeprun. Mexannueckue BoJHBL. [IpogonbHbie 1 monepeyHbie BONHBI. JJiMHA
BOHBL. CKOPOCTh PacmpoCTpaHEHUs BOJHBI. YPAaBHEHHE TapMOHHYECKOW Oeryiiel BOJHBI.
3BYKOBBIE BOJIHBI. JJIEKTPOMAarHUTHbIE BOJHBI. M3idydeHHe SIEKTPOMArHUTHBIX BOJIH.
CBoICTBA ANEKTPOMArHUTHBIX BOJH. [IpuHIMIBI paguocs3u. Paguonokanus, TeleBUICHUE,
COTOBAs CBS3b.

JlaGopartopHas paboTa:
3. Onmnpenenenre yCKOpeHUs: CBOOOTHOTO TMaACHUS IPH MTOMOIIN MasTHUKA.

Omnruka (16 )

Cset. Ckopocts cBeta. PacnipocTpaneHue cBeta. 3aKOHBI OTPaKEHUs W IPEIOMIICHHS CBETA.
ITontHOEe BHyTpeHHee oTpakeHue cBera. JInnza. [lomyuenue n300pakeHus: ¢ TOMOULIbIO JIMH3BI.
®opmyna ToHKOM auH3bL. Ontuueckue mnpuOopsl. Pazpemaromas crnocoOHOCTh. CBeT Kak
anekTpomarHuTHas BoiHa. Jucmepcusi ceta. HWutepdepenuus cera. KorepeHTHOCTb.
Hudpakus ceera. dudpaknuonHas pemeérka. [lonepednocts cBeTOBBIX BONH. [lomspusarius
ceera. OCHOBBI  CHEUMAJbHOM  Teopun  OTHOcUTeNbHOCTU.  IlocTymatel  Teopuu
OTHOCUTENBHOCTH. [IpuHIMN oTHOCUTENbHOCTH OWHIITEHHA. [[OCTOSHCTBO CKOPOCTH CBETA.
[IpocTpaHCTBO M BpeMsl CIEHUATbHOM TEOPUU OTHOCHTEIBHOCTH. PEensiTUBHCTCKAs JUHAMUKA.
CBsa3p Maccsl ¥ 3Hepruu. M3nydenne u criektpsl. [1Ikana 31eKTpoMarHuTHBIX BOJIH.

JlaGopatopHbie pabOTHI:
N3mepenune nokaszaresns npeoMiIeHUs CTEKIIA.
Ornpenenenre oNTUYECKOW CHIIbl U (DOKYCHOTO PacCTOSTHUS COOMPAIOIIEH JIMH3HI.
N3mepenune UIMHBI CBETOBOM BOJIHBI.
HabmnroneHue CrjiomHoro v JIMHEH4aToro CeKTpoB.

Nowe

KBanrtoBas ¢uzuka (15 4)
CeeroBbie kBaHThl. [loctostnnas [lmanka. ®otosddexr. VYpaBHenue OiHIITEHHA 1A
dotoapdexra. dotonsl. KopmyckynsipHo-BotHOBOM nyanm3M. ['umnoresa ae bpoits. JlaBnenne
ceeta. [Ipumenenne porordpdexra. Aromuas ¢usuka. Ctpoerne aroma. OnbiTel Pezepdopaa.
KBanToBbeie nmocrynarel bopa. Moaens aroma Bogopona no bopy. Tpynnoctu teopun bopa.



Jlazepbl. MeTonbl peructpanuu yactull. Ajibga-, 6eTa- 1 ramMmma-usiydyeHue. PaanoakTuBHbIE
npeBpalleHns. 3aKOH pPaJHOaKTUBHOTO pacrnaja. [I[poTOHHO-HEWTpOHHAs MOJAENb CTPOEHUS
aTOMHOTO sizpa. JlepekT mMacc U Heprusi CBSA3M HYKJIOHOB B sape. JleneHue W CUHTE3 sAnep.
SAnepHas sHepreTuka. bruosornyeckoe AeMCTBUE PaJMOAKTUBHOIO U3JyYEHHs. DJIEMEHTApHbIE
YacCTHUIbl. AHTUYACTHULBI.

JlabopaTtopHas pabora:
8. OmpenerneHne HMMITyJIbCa M SHEPTrUM YaCTHIBI TPU ABWKEHHMH B MAarHUTHOM mose (10
dotorpadusim).

ActpoHomus (4 )
Bunumoe nBukeHue HeOECHBIX Tesl. 3akoHbl JBWKeHUs MiaHeT. Ctpoenue CoiaHeyHOU
cucteMbl. CucreMa 3emiisi—JIyna. OcHOBHbIE XapakTepucTUkH 3BE31. CosHile. COBpeMEHHbIE
NpEeICTaBICHUS O TPOUCXOKICHNUHN U YBOJIIOIIUY 3BE3]], rajJakTUK, BeceneHHOM.

Hrorosast KoHTpoJpHas padoTa (1 u)

O606menue (1 u)



Y4eOHo-TeMaTH4yeckoe miIanuposanme (10 kiaace)

Ne Ha3Banme Koa-Bo N3 Hux:

n/n pa3jaejia, TeMbI 4acoB Ja0opaTopHble | KOHTPOJIbHbIE
1 Beenenue 1 — —
2 MexaHuka 26 2 2
3 MornexyssipHas Gpu3uKa. 17 1 2

TepMoauHamuka

4 DNEeKTpoAMHAMUKA 22 2 2
5 Hrtorosast kKoHTpoIbHAs paboTa 1 — 1
6 O60011eHne 1 — —

HNTOI'O: 68 5 7

YuebHo-TeMaTnueckoe miaannposanme (11 kiacc)

Ne Ha3Banmue Kou-Bo N3 Hux:

n/m | pasgena, TeMbl 4acoB JIa0OpaTOpPHBIE | KOHTPOJbHbIE
1 DNeKTpoAMHAMUKA 11 2 1
2 Konebanus 1 BOJIHBI 20 1 2
3 OnTuka 16 4 1
4 KsanToBas ¢usuka 15 1 1
5 AcTtpoHOMUS 4 — —
6 HroroBasi kKoHTpoIbHAs paboTa 1 — 1
7 [ToBTOpEHME 1 — —

HNTOI'O: 68 8 6




KanenaapHo-rematudeckoe niianupoanue (10 kiaacc)

Ne Hara Koin-Bo
Tema ypoka Coneprxanue ypoka
o/ | man | (akt 4acoB
Brenenue (1 gac)
1/1 ®du3uka ¥ NO3HAHUE MUpa 1 dusnka — pyHAaMeHTaIbHas HayKa o pupoe. Hayunsiil MeToa nmo3HaHusl.
HNHcTpyKTaX MO TeXHUKE 0€30MMacHOCTH MeTtoapl uccienoBanus GU3NUECKUX sIBJICHUI. MoaenrpoBanne Gu3ndecKux

SIBJIEHUM W TIPOLIECCOB.

®dusnueckue BenuuuHsl. [lorpemnoctu namepeHus GU3NUecKux BETUUYHH.
®uznyecKue 3aKOHbI U TPaHUIIbI UX IPUMEHUMOCTH.

dusnyecKkue TEOPUH U IPUHLUI COOTBETCTBUS.

Poib 1 MecTo ¢pu3nku B GOPMUPOBAHUU COBPEMEHHON HAYYHOM KapTHHBI MUPA,
B MPAKTUYECKOMN AEATEIbHOCTH JIFOAEH.

WHCTPYKTaX MO TEXHUKE O€30MaCHOCTH

MemanpeomemHuuple: C T0OCTaTOUYHOM MOTHOTOM U TOYHOCTHIO BBIPa)KaTh CBOM MBICIIM B COOTBETCTBHUH C 3a/1a4yaMH U YCIIOBUSIMU
KOMMYHUKAUU; CAMOCTOATCIIbHO BBIACIATH ITO3HABATCIIBHYIO LICJIb, BBIACIATL CXOACTBA CCTCCTBCHHBIX HAYK, Pa3JIMdnd MCKIAY
TEOPETUUECKUMH U SMITUPUYECKUMHU METOJaMU HCCIIE0BaHUS

auynocmuwte: HOpMUPOBAHHE MOTUBAIIMH B N3YUYEHUH HAYK O MPHUPOJIE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS TIPUPO/IbI, YBAKCHHS K
TBOPIIAM HAYKU ¥ TEXHUKH, TPAXKIAHCKOTO aTpUoTU3Ma, J100BU K PonHe, 4yBCTBA TOPIOCTH 3a CBOIO CTPAaHY

npeomemuble: HAYIUTHCS OOBSICHATH POJIb (DU3UKYU B )KM3HH YEIOBEKa U € 3HAYCHHE B CUCTEME €CTECTBEHHBIX HAYK; OOBSICHATH 3HAUCHUE
noHsATUH "Monens", "runoresa", "3akoH", "Teopus"; 3HATh OCHOBHBIC METO/IbI U3yUCHHUS MPUPOJIBI; TOHUMATh U OOBICHSTH CYIIIECTBOBAHUE
T'paHMI] IPUMEHUMOCTH Pa3InYHbIX (PU3NYECKUX 3aKOHOB

Mexanuka (26 yacoB

2/1

Mexannueckoe nuxkeHue. CucreMa oTcuéra 1 Mexannueckoe 1BukeHue. OTHOCUTENBHOCTD JBIKEHMsI. MaTepuaabHas TOUKa.
Teno orcuéra, cucreMa OoTCUéTa.

MemanpeomenHple: BBIABIATH IPOOIEMy, HHULIIMATUBHO COTPYIHUYATh B IIOUCKE U cOOpe HHPOpMaLuu A €€ pa3pelieHus; OnpeaesaTh
M0CJIEI0BATENBHOCTD IPOMEKYTOUHBIX II€JIeH ¢ yYETOM KOHEYHOTO pe3yiIbTaTa, COCTABIATh IUIaH U ONPEIEIATh OCIEeI0BAaTEIbHOCTh
NeCTBUI; CTaBUTh U (HOPMYIHPOBATH POOIEMBI, YCBAUBAThH AITOPUTM JICATEIbHOCTH, AHATU3UPOBATH U OIICHUBATH TOTy4YECHHBIE
pe3yJIbTaThI

auynocmuwte: HopMUpPOBAHHE MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKW; TOHUMAaHUE 3HAYUMOCTH
Hayku; (opMUpOBaHUE 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa U 001IecTBa

npeomemHuble: HAyUUThCs OOBACHATH 3HAUCHHS MMOHATUH ""MaTepranbHas Touka", ""cuctemMa oTcuéra"; HayuduThCs ONPEACTIATh XapaKkTep
JBMDKEHUSI TeJIa B BBIOPaHHOM crcTeMe 0TCUETA; OOBSICHITh MPAaHHIIbI IPUMEHUMOCTH MOJEIH MaTepUaJIbHOW TOUKU

3/2

CriocoObl onrcaHus IBUKECHUS 1 Tpaekropus, nyTs, nepemenieHue. Koopaunata. MoMEHT BpeMEHH, TPOMEKYTOK
BpeMeHH. KnHemarnyeckue ypaBHeHMs! IBWKeHUs. Pannyc-BekTop.

MemanpeomemHuuple: TIIAHUPOBATh Y4eOHOE COTPYIHUYECTBO C YUUTEIEM, COTPYAHUUYECTBO CO CBEPCTHUKAMHU B MTOKMCKE U cOOpe
uH(pOpMAINH; C TOCTATOYHOM MOJHOTOM U TOYHOCTBIO BBIPAXKATh CBOU MBICIIH; (HOPMUPOBATH LieJIENoaraHie Kak MOCTaHOBKY y4eOHOM
3aJla4i Ha OCHOBE COOTHECEHHUS TOT0, YTO YK€ U3BECTHO M YCBOCHO yYAIIMMCS, U TOTO, UTO el HEM3BECTHO; BHIICIATH U (OPMYIUPOBATH




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

MO3HABATENBHYIO 1I€J1b, UCKATh U BBIIEISITH HEOOXOIUMYIO HH(POPMAIIHIO, CIIE0BATh aITOPUTMY JEATEITHHOCTH

JuYHOCmHble: POPMUPOBAHUE YCTOMYMBOI MOTUBALMU K 00y4EHUIO, TPUOOPETEHUIO HOBBIX 3HAHUM, YMEHUI, HABBIKOB, CIIOCOOOB
NEeSATEIbHOCTH

npeomemmuble: HAyINTHCS N300paxaTh paJnyc-BeKTOp, BEKTOP MEPEMEIICHHS U ONPEIeNIATh KOOPAUHATHI Tejla B 3aJJaHHbI MOMEHT
BPEMEHHU; OTINYATh NPSIMOJIUHENHOE U KPUBOJIMHEHHOE IBUKEHUE

4/3

PaBHOMEpHOE NPAMOJIIMHEITHOE ABUKECHUE. 1 PaBHOMepHOE 1 HepaBHOMEpHOE ABUKEHUE. CKOPOCTh. Y paBHEHHUE

Cxopoctb PaBHOMEPHOTO MPSMOJIMHEWHOTO JABIKEHUS. | 'padudeckoe mpeacTaBieHne
PaBHOMEPHOTO MPSMOJIIMHEWHOTO JBHKEHUSI. MTHOBEHHAsI U CPENIHSS CKOPOCTb.
Cnoxenue ckopocreid. Pemenue 3anau

MemanpeomenHvle: TUIAaHNPOBAaTh y4eOHOE COTPYJHHUYECTBO C YUUTENIEM U CBEPCTHUKAMU; (POPMUPOBATH LIEJIENOJIaraHue KaK IOCTAHOBKY
yueOHOMH 3a/1a41 Ha OCHOBE COOTHECEHHUS TOTO, UTO YK€ U3BECTHO U YCBOCHO YYAILIUMCS, U TOTO, YTO €€ HEU3BECTHO; BBIACIIATh U
(opMynHMpOBATh O3HABATENIBHYIO LI€Nb, UCKATh U BBIAEIATh HEOOXOJUMYIO HH(POPMALIUIO, CIEI0BATh AITOPUTMY JESATEIbHOCTH
auynocmuwle: HOPMUPOBAHUE CAMOCTOSTEIILHOCTU B MPUOOPETEHUN HOBBIX 3HAHHH U MPAKTHUECKUX YMEHUH, HCIIOJIb30BaHUE
MPUOOPETEHHBIX 3HAHUH B TTOBCETHEBHOMN KU3HU

npeomemuble: HAyUUThCsl OOBACHATH CMBICT (PM3UUECKUX BETMUYUH "CpeaHsst CKOPOCTh'", "MTHOBEHHAs! CKOPOCTh''; OMUCHIBATH M OOBSICHSTD
paBHOMEPHOE NPSAMOJIMHEHHOE IBMKEHUE; BBIpaXKaTh (pr3nyeckre BeIMUnHbl B equHunax CH; 3anuceiBaTh yCIIOBHE U PELIEHUE
KOJIMYECTBEHHBIX U TparuECKUX 33J1au M0 COCTABICHHOMY aJIrOPUTMY

5/4

Yckopenue. CKOpoCTh IPU JBUKEHHUHU C 1 Yckopenne. PaBHOyCKOpeHHOE U paBHO3aMeUIeHHOE ABIKeHHe. [ paduku
MIOCTOSIHHBIM YCKOPEHUEM IPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO ABMXKeHMsl. Pemenue 3agau

MemanpeomemHbple: TIIAHUPOBATh Y4eOHOE COTPYTHUYECTBO C YUUTEIIEM B CBEPCTHUKAMU; (HOPMHUPOBATH IIEJIeTOIaraHue Kak MOCTAHOBKY
yueOHOM 3a/1a4yll HA OCHOBE COOTHECEHHUSI TOTO, YTO YK€ M3BECTHO M YCBOCHO yUaIIMMCS, U TOTO, UTO €€ HEM3BECTHO; UCKATh U BBIICIATH
Heo0X0IMMY0 HH(OPMAITHUIO, CIIEJIOBATH aJITOPUTMY IEATEIHHOCTH

JuYHOoCmHble: POPMUPOBAHUE YCTOMYMBON MOTHUBALIMU K 00YUEHUIO, TPUOOPETEHUIO HOBBIX 3HAHHM, YMEHUI, HABBIKOB, CIIOCOOOB
ACATCIIbHOCTHU

npeomemHuble: HAYUYUTHCS OOBSICHATH CMBICH (PH3NYECKON BETUIHHBI "yCKOpEeHHE'"; OMUCHIBATh M OOBSCHATH PABHOYCKOPEHHOE U
PaBHO3aMENICHHOE IIPSIMOJIMHEWHOE JBUKEHUE; IPUBOAUTH IIPUMEPBI PA3JIMYHBIX TUIIOB JBUKCHUS B OKPYXKAIOLIEM MUPE; 3aIIUChIBATh
YCIIOBUE M PElICHHE KOJIMUYECTBEHHBIX U rpadMuecKux 3aJa4d 0 COCTABICHHOMY aIrOPUTMY

6/5

Pemenne 3anau 1 Pemenue 3anau no temam "PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE",
"[IpsimosIMHEHHOE NBM)KEHUE € TIOCTOSHHBIM MO MOJIYJIIO0 YCKOpeHHeEM"

MemanpeomenHple: OPTaHN30BBIBATh YUEOHOE COTPYIHHUYECTBO CO CBEPCTHUKAMHU U yUHUTEIEM, padoTaTh HHAMBUIYAIbHO U B TPYIIIE,
HAXOJHTh O0IIee PEICHNE U pa3pemaTh KOH(INKTH HA OCHOBE COTTIACOBAHMS MO3UIMH M OTCTAMBAHHSI HHTEPECOB, OIPEIEIATH CIIOCOOBI
JeWCTBUI B paMKaX MpPEeIOKEHHBIX YCIOBUM M TpeOOBaHUH; CTaBUTh YU€OHYIO 3a7a4y, COCTABIIATh IJIaH U MOCJIEI0BATEIbHOCTD
IEWCTBHH, OCYIIECTBIATH KOHTPOIb B (hopMe CpaBHEHUS crtoco0a JeHCTBHS U €ro pe3ybTaTa ¢ 3aJaHHBIM 3TAJIOHOM C LIEJIbI0
OoOHapy>KeHHs OTKJIIOHEHUH M OTIUYUI OT 3TaNoHa; BEIOMpaTh Hanbosee 3 (heKTUBHBIC METO/IbI PEILICHHS 3a/1a4 B 3aBUCUIMOCTH OT
KOHKPETHBIX YCIJIOBHI1, KOHTPOJIMPOBATh M OLIEHUBATH MPOIIECC U PE3YIBTATHI ACATEILHOCTH

auynocmuule: GopMupoBaHHE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIICHUH U COTPYIHUYECTBE C YUUTEIEM U CBEPCTHUKAMH;




n/a

Harta

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

OBJIQJICHHE HAYYHBIM MMOJAXO0M K PEIICHUIO PA3IMYHBIX 3a7a4; ((OPMHUPOBAHKE [IETTOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH

npeomemHmble: HAYUYUTHCSA IPUMEHATh UMEIOLTUECS 3HAHUS K PEIICHUIO KOHKPETHBIX 3aa4 (onpeejieHue KUHEMaTHUYeCKUX BEIMUUH);
IrpaMOTHO OQOPMIIATH pellieHue 3a7]a4 B TETPaIy; UCIOIb30BaTh MaTEMAaTUYECKHIl anmapaT B pelIeHUHU 3a/1ad Ha ypokaxX (PU3UKU; OBIAJETh
Hay4HbBIM MOAXOJIOM K PEIICHUIO PA3JIMYHbIX 33724 [10 TEME

7/6

CB0OOIHOE ITaf€HUE TET 1 CBobomHOE MmasieHne Tei. Y CKOpeHne CBOOOHOTO MaieHus. /[BikeHne tena B
10JIe TATOTeHUs1 3eMJIM ¢ HaYaJIbHOM CKOpPOCThIO. Pelienue 3anau

MemanpeomentHple: C TOCTAaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXKAaTh CBOU MBICIIHU, BBISBJIATH MPOOIEMBI, (HOPMYIUPOBATH THIIOTE3BI;
OIIPEAEIATh NOHATHS, CTPOUTH YMO3AKIIOUEHMsI U JIENIaTh BBIBO/IbI; YCTAHABIUBATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTD JIOTHYECKYIO
Lenb PacCyKIeHU, BBIABUTaTh U 00OCHOBBIBATH THIIOTE3BI

auynocmuwle: HopMUpPOBaHHE YMEHUS BBIPaXKaTh CBOM MBICIIH, BBICTYIIHBATh COOCCETHIKA, IOHUMATh €T0 TOYKY 3pEHHSI, IPU3HABATh
MIPaBo JPYroro 4ejoBeka Ha MHOE MHEHHE; (POpMHUPOBaHHE LIETOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTUKU

npeomemmusle: HaAyUNTHCS BBIIBUTAaTh TUIIOTE3bI O XapaKTepe ABMXKEHUS TEJ B [10JI€ 36MHOT'O TSATOTEHHSI; OOBSICHITH IPUYMUHBI TaJICHUS Tell
C OJJMHAKOBBIM YCKOPEHUEM; IPUBOAUTH IPUMEPHI TAKOI'O JBUKEHMS B OKPYKAIOLIEM MHUPE; IPUMEHSTh 3HAaHHUSI O PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBIKEHUU 1 OOBSCHEHUS ABM)KEHUS TEJ B M0JIE€ TATOTEHUS 3eMJIM U PACCUUTHIBATh €0 KHHEMAaTHYEeCKUE
XapaKTEPUCTUKHU

8/7

PaBHOMEpHOE NBHKEHUE TOUYKH 10 1 JIBM>KEHUE 110 OKPYKHOCTH € IMMOCTOSHHOM MO MOJYJIO CKOPOCTBIO.
OKPYKHOCTH LlenTpocTpeMutenbHoe yckopeHue. [lapameTps! ABuKeHNs] HEOECHBIX TEll.
Pemenue 3anau

MemanpeomenHple: TUIAHUPOBAaTh y4eOHOE COTPYJHHUYECTBO C YUUTENIEM U CBEPCTHUKAMU; (POPMUPOBATH LIEJIENOJIaraHne KaK OCTAaHOBKY
yueOHOM 3a/1a4M Ha OCHOBE COOTHECEHHUS TOTO, UTO YK€ U3BECTHO U YCBOCHO YYAILTUMCSA, H TOTO, UTO 1€ HEU3BECTHO; MCKATh U BBIACIAThH
HE00X0AUMYI0 HH(POPMALIMIO, CIIEJ0BATh AITOPUTMY AEATEIbHOCTH

auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OO0IIECTBEHHOH NMPaKTUKH; UCIIOJIb30BaHNE PUOOPETEHHBIX 3HAHUM U1 00BSICHEHUS SIBICHUM, HAOII01aeMBbIX B TIOBCETHEBHON )KU3HU
npeomemuble: HAyUUThCS OOBACHATH CMBICT (PU3UUECKOM BETMUUHBI "IEHTPOCTPEMUTENILHOE YCKOPEHUE"; ONUCHIBATH U OOBACHSTD
PaBHOMEPHOE JABMKEHHE 110 OKPYKHOCTH; IPUBOANUTH MPUMEPHI PA3IUYHBIX TUIIOB IBUKEHUS B OKPYXKAIOILEM MUPE; 3alIUChIBATh yCIOBUE
U pELIEHHE 3a/1a4 110 COCTABIEHHOMY aJITOPUTMY

9/8

KunemaTtnka abcomroTHO TBEPIOTO TENA. 1 AobcomotHO TBEpIOE Teno. [locTynarensHoe U BpamareabHOE IBHKECHUE
Pemenue 3agau a0COIOTHO TBEPOTO Tela. YTIIOBas CKOPOCTh, YaCTOTA U IEPUO OOpaICHHUS.
Pemenue 3amad no reme "KunemaTtuka". IlonroroBka k KOHTpOJIBHOM padboTe

MemanpeomemHuusle: GOPMUPOBATH yUeOHOE COTPYAHHYECTBO CO CBEPCTHUKAMHE U yuuTeseM; (hOpMHpPOBATH MEIENoNIaranne Kak
MOCTaHOBKY y4eOHOM 3a7]aui Ha OCHOBE COOTHECEHUS TOT0, YTO y’KE€ U3BECTHO U YCBOEHO YYalllUMCS, U TOTO, YTO elI€ HEU3BECTHO;
YCTaHABIIMBATh MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKYIO IIENb PACCYKIECHUH, BBIIBUTATh U 000CHOBBIBATH THIIOTE3BI
JuYHocmHuble: POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLLIEHUH U COTPYIHUYECTBE C YUUTEIEM U CBEPCTHUKAMU;
OBJIQJICHHE HAYYHBIM MOJX0JIOM K PEHICHUIO Pa3IMYHbIX 33]a4




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

npeomemuble: HAayUUThCS OOBIACHATH CMBICT (PU3UUECKOM BETMUUHBI "aOCOIIOTHO TBEPIOE TENIO"; ONMUCHIBATH XapaKTep ABMKEHUS
a0COJIIOTHO TBEPOrO TeJa; MPUBOJUTH IPUMEPHI Pa3IMYHBIX TUIIOB ABMKEHHSI B OKPY)KAIOLIEM MUPE; 3alIUChIBATh YCIIOBHE U PELICHUE
3a]1a4 110 COCTaBJICHHOMY AJITOPUTMY

10/9

Kontposnbras padora Nel "Kunematnka" \ 1 \ KoHnTtposbHas padora o teme "Kunemaruka'

MemanpeomentHple: C T0CTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXKaTh MMCbMEHHO CBOU MBICIIN; IUIAHUPOBATh U IPOTHO3UPOBATh
pe3yabTaT; peuaTh 3a1a4d pa3HbIMU CIIOCO0aMHU, BRIOMpaTh Hanboiee F3PPEeKTUBHBIE METO/IbI PEIICHNUS, IPUMEHSATH TOTy4YEeHHbIC 3HAHUS
auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OO0IIECTBEHHOH NMPaKTHKH; (OPMUPOBAHUE HABBIKOB CaMOaHAIN3a U CAMOKOHTPOJIS

npeomemmubsie: 3HaTb CMBICI OHATUHN "TIyTh", "BpeMsa", "ckopocTs", "yckopeHue", "mepeMenienue"; HayYuTbCsl CHCTEMaTU3UPOBATh U
BOCIPOW3BOJIUTH 3HAHMS U HABBIKU, TOJTYYCHHBIC PU M3y4eHnu TemMbl "Kunemartuka"

11/10

WNuepuus. [lepsoiii 3akoH HeroToHA 1 [IpuHIMI TPUYKMHHOCTH B MexaHuke. Hepius, 3aKkoH nHepuuu [ anumnes.
CBoboaHoe Teno. MHepuumanbHble ¥ HeMHEPIHAIbHbIE CUCTEMBI OTCUETA.
IlepBbiii 3akoH HproTOHA

MemanpeomentHple: BBIABIATH IPOOJIEMBI, OCO3HAHHO IJIAHUPOBATh U PETYIHPOBATH CBOIO JESTEIBHOCTD, BIAaJIETh YCTHOM U MMCbMEHHON
PEUbl0; COCTABJIATH IJIAH U MOCJIE0BATEIbHOCTD yU€OHBIX IeHCTBUI; BBIIBUTaTh 1 0OOCHOBBIBATH TMIIOTE3bI, 0003HAYaTh MPOOIEMBI U
HaxXOJUThb MYTU UX PCHICHUSA, aHAJIM3UPOBATH OG'LQKTBI C ICJIBIO BBIACIICHUS UX MMPU3HAKOB

JuYHOCmHble: POPMUPOBAHUE HAYYHOTO MUPOBO33PEHHUS U MPEICTABICHUN 0 (PyHAAMEHTaIbHBIX PHIOCO()CKUX MPUHIIUIIAX;
(dhopMUpOBaHKE IIEHHOCTHU 3I0POBOTO U 0€30MacHOTr0 00pa3a JKU3HH

npeomemmuble: HAyUNTHCS HAXOAUTh CBSI3b MEKY B3aUMOJICHCTBUEM TEJl M CKOPOCTHIO MX ABMXKEHUS; IPUBOIUTH PUMEPHI IPOSBICHUS
HWHCPLUHA B GBITy; O6I>SICH$ITB SABJICHUC MHCPIIUU; O6’b$ICHSITB OIIBITHI I1O B38.PIMOH€I>1CTBHIO TCJI U ACJ1aTh BBIBOABI, OG’bHCHSITI: CMBICJI ITIOHATUA
"HHEepIMaIbHAas CUCTEMa OTCUETa"; ONpEeaesiTh rPaHUIlbl MIPUMEHUMOCTH NEpBOro 3aKkoHa HeroToHa

12/11

Cuna. Macca. Bropoii 3akoH HproToHa 1 Cuna. MaeptHOCTh Tena. CB3b YCKOPEHHUS ¢ CHIION U Maccoil. ['paBuTaninoHHas
1 MHepTHas Macca. Bropoii 3akoH HeroToHa. CrioskeHue cuil,
paBHozelcTBYIOIIAs1. Pemenue 3agau

Memanpeomemuuple: C TOCTaATOUYHOM MOTHOTOW U TOYHOCTBIO BBIPA’KAaTh CBOM MBICIIH, CITYILIATh U BCTYNATh B AUAJIOT, Y4acCTBOBATH B
KOJUIGKTUBHOM OOCY>KICHUH MPoOIeM; 0CO3HABATH CAMOT0 Ce0s KaK JABMKYIIYIO CHITY CBOETO HaAY4YECHHSI, CBOIO CITIOCOOHOCTH K
MIPEOIOJCHUIO TPEMATCTBUN U CAMOKOPPEKIIUN; CUCTEMHO MBICITUTh, CO3/IaBaTh, IPUMEHSAThH U MPE0OPa30BbIBATH 3HAKU U CUMBOJIBI IS
peuicHud y‘-IC6HBIX U IIO3HABAaTCJIbHBIX 3aJa4

JUuYHOoCmHble: POPMUPOBAHUE YCTOMYMBOI MOTUBALIMU K 00yUEHUIO, TPUOOPETEHUIO HOBBIX 3HAHUM, YMEHUI, HABBIKOB, CIIOCOOOB
ACATCIIbHOCTHU

npeomemHmble: HAYYUTHCS OOBSICHATH TOHATHUS ""Macca", ""cuia"; 3HaTh OCHOBHBIE BUIBI CHJI M YMETh ONPEEATh UX B 3aJJaHHON CUTYaIlUH;
HAaYy4YUTBHCA ONPCACIATL MACCY TCJIa 11O PC3yJIbTATy €ro BBaHMOHCﬁCTBHH C APYIruM TCJIOM; HAYYUTLCA pCUIATh 3aAa4U C IPUMCHCHUCM
MaTEeMaTHYECKOT0 BhIpaxeHHs BTOporo 3akoHa HeioToHa

13/12

Tperuii 3akoH HeroTroHa 1 Bzaumopeiicteue Ten. Tpernit 3akoH Herorona. I'eonienTpuyeckas cucrema
otcuéta. [Tpunuun orHocuTenbHOCTH ["anunes

MemanpeomentHple: OCO3HAHHO IJIAHWPOBATh M PETYIMPOBATH CBOIO JESITEIbHOCTD, BBISBIISATH MPOOJIEMBI, BIIAJIETh YCTHOW U MUCbMEHHON




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

peubio; (OpMHUPOBATH LeNIeNoIaraHie Kak MOCTaHOBKY y4eOHOM 3a/1aun Ha OCHOBE COOTHECEHUS TOT0, YTO yXKe U3BECTHO U YCBOCHO
YUaIIuMCs, ¥ TOTO, UTO €I1€ HEM3BECTHO; CAMOCTOSITEIILHO BBIICIJIATh I03HABATEIbHYIO 1I€J1b, YCTAHABIMBATh IPUUNHHO-CJIE/ICTBEHHBIE
CBSI3U, OOBSACHATH Pa3IMYHbIC SIBJICHHUS HA OCHOBE (PM3NUECKOI TeOpuu

auynocmuwle: HOPMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OOIIECTBEHHOM MPAKTUKH; (POPMUPOBAHNE HABBIKOB 00OOIICHHUS U CUCTEMATHU3AIMHA TEOPETUIECKOT0 MaTepraia

npeomenHbie: HAyUUThCsl OOBACHATh XapaKTep B3aMMOAEHCTBHSI TEJI HA OCHOBE TPEThero 3akoHa HbroToHA; 0OBSACHITH CMBICI NOHATHUS
"reolieHTpUYEeCKas cucTeMa Mupa'; OOBSCHITH OMBITHI, TOKA3bIBAIOLINE BPAILICHHE 3€MJIHM; COTIOCTABIAThH SKCIIEPUMEHTAILHBIE U
TEOPETUYECKHE 3HAHUS C 00BEKTUBHBIMU PEATUSIMU KU3HU

14/13

Pemenue 3anau ‘ 1 ‘ Pemenue 3amau no teme "3akonsl HeroToHA"

MemanpeomemHuple: OPraHN30BbIBaTh Y4eOHOE COTPYAHUUECTBO C YYAIIUMHUCS U YUUTEIEeM, HAaXOJUTh 00Illee peleHre U pa3peaTh
KOH(IMKTHI HA OCHOBE COTJIACOBAHUS TIO3UIIMIA U OTCTaWBAHUS WHTEPECOB, OMPEEISATh CIIOCOOBI IEHCTBUI B paMKax MPeI0KEHHBIX
YCIIOBUHM U TpeOOBAaHUM; CTAaBUTh YUEOHYIO 3aJ]auy, COCTABIIATH IJIaH U MOCIIE0BATEIbHOCTD JEHCTBHIM, OCYIIECTBIISATH KOHTPOJIb B (popme
CpaBHEHHUS CIIOcO0a IEHCTBUS U €Tr0 pe3ysibTara C 3aJaHHBIM 3TaJOHOM C LIEJIbI0 00OHAPYKCHHS OTKJIOHCHUH U OTJIIMYUH OT ATAJIOHA;
BbIOMpaTh HanOosee 3¢ (eKTUBHBIE METOABI PELICHUS 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUI, KOHTPOJIUPOBATH U OLIEHUBATh
MPOLIECC U PE3YIIbTAThI IEATEIbHOCTH

JuYHOCmHble: POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLLIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM;
OBJIQJICHHE HAYYHBIM MMOJAXO0M K PEIICHUIO PA3IMYHBIX 3a7a4; ((OPMHUPOBAHKE [IETIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH

npeomemHuble: HAYUYUTHCSA IPUMEHATh UMEIOIIUECS 3HAHUS K PEIICHUIO KOHKPETHBIX 3a7a4 (mpuMeHeHne 3aKkoHoB Hbl0TOHA); TpaMOTHO
oopMIIATh pellieHue 3aad B TETPaJH; UCIONIb30BaTh MATEMaTHUYECKHI armapar B peIIeHNH 3a]a4 Ha ypokaxX (DU3UKHU; OBJIAJIETh HAYYHBIM
MOAXOJ0M K PEIICHUIO Pa3JIMYHbIX 33424 M0 TeMe

15/14

Cunel B IpUpoie: cuila TSYKECTH U 3aKOH 1 UYetslpe BUJa B3aUMOAECUCTBUN B IPUPO/IE. 3AKOH BCEMUPHOI'O TATOTEHUS.
BCEMUPHOTIO TSATOTCHUS ['paBuTanonHas moctosiHHas u €€ pundeckuii cMpici. Cuiia TsSoKeCTH Ha 3emiie
u Apyrux miaaHerax. [lepBast kocMuueckas ckopocTh. Pemnienue 3anau

Memanpeomemusle: ¢ JOCTATOYHON TTOJTHOTOH M TOYHOCTBIO BBIPAXKaTh CBOH MBICIH, JOOBIBATh HEOCTAIOIIYI0 HHPOPMAIIUIO C IIOMOLIBIO
BOIIPOCOB; OCO3HABATh CaMOTo ce0sl KaK JIBIKYIIYIO CHIIy CBOETO HayUEHHsI, CBOIO CIIOCOOHOCTH K MPEOI0ICHUIO MPETISTCTBUI 1
CaMOKOPPEKIINH; CO3aBaTh, IPUMEHSATH U IPE0OPa30BBIBATH 3HAKU M CHMBOJIBI, MOJICIIH M CXEMBI JUISl PELICHHST YIeOHBIX U
NO3HABaTEJIbHBIX 3a]1a4

JuyHOCmHble: HOPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH
OOIIECTBEHHOH MPaKTHKH

npeomemmsle: yMeTh HOPMYITHPOBATH 3aKOH BCEMUPHOTO TSATOTCHUS; HAYYUTHCS IPUBOAUTD IIPHMEPHI ITPOSIBICHUS 3aKOHA BCEMUPHOT'O
TSATOTEHUSI B OKPYXKAIOLIEM MHPE; N300pakaTh HalpaBJICHHE ITPABUTAIIMOHHBIX CHIT; 3HATh CBSI3b CHIIBI TSDKECTH C MAcCO Tejla; HayduThCs
CHCTEMaTH3HPOBaTh, 0000LIATH U JIeNIATh BBHIBOJIBI O SIBICHUH TSATOTCHUSI

16/15

Cunel B IpUpoie: BEC TeJa, CUIIbl YIPYTOCTH 1 Bec tena. HeBecomocts. Yrpyras aedopmanus. Cuiel yrpyrocti. 3akoH I'yka.
dusnyeckuii cMEICH XKECTKOCTH. Pelnenue 3amaq

MemanpeomentHple: C TOCTATOYHOM MOJIHOTOM M TOYHOCTBIO BBIPAKAaTh CBOU MBICIIU, PAIIHOHAILHO TUIAHUPOBATh CBOIO paboTy, TOOBIBATH




n/a

Harta

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

HEJOCTAIONTYI0 HH()OPMAIIHIO C TOMOIIBI0 YTCHHUS TEKCTa y4eOHHNKA; 0CO3HABATH CAMOT0 Ce0sl KaK ABMKYIIYIO CHITy CBOETO HAYUYCHHSI,
CBOIO CITOCOOHOCTH K TIPEOIOIICHHIO MPETIITCTBHA U CAMOKOPPEKIINU, CAMOCTOSITEIIHHO MCTIPABIIATEH OMIMOKH; CO3/1aBaTh, IPUMEHSTh U
Hp606pa30BBIBaTB MOZACIIN U CXCMBbI JJId pCUHICHU A y‘-Ie6HI>IX U IIO3HABAaTCIIbHBIX 3a1a4, BBIACIIATH U K.HaCCI/I(pI/II_[I/IpOBaTB CYIICCTBCHHBIC
XapaKTEPUCTUKUA 00BEKTa, CTPOUTH BhICKa3bIBaHUE, POPMYIHPOBATH MPOOIEMY

JuYHOoCmHble: POPMUPOBAHUE TIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIIeCTBEHHOW MTPAKTUKH; (DOPMHUPOBAHKE YCTOMYMBOW MOTHUBAITUN K 00YUEHHUIO

npeomemuble: HAyUUThCS OTJIIMYATh BEC OT CUJIBI TSDKECTH; IpaduuecKku n300paxkaTh BEC, CUITY YIPYTOCTH; OOBSCHITH BOSHUKHOBEHHUE
COCTOSIHUSI HEBECOMOCTH; TPUBOAMTH PUMEPHI PA3IMIHBIX BUIOB JehopMaIii B OKPYKaIOIIeM MHUpE; OMUCHIBATH YIPYyrue nedopMaiun
MaTeMaTHYECKH C TOMOMIBIO 3aKoHa ['yKa; onpeaensiTh TpaHUIlbl IPUMEHUMOCTH 3aKoHa ['yka

17/16

Jlaboparopnast padota Nel "U3yuenne 1 JlaGopaTtopHas pabota "M3yueHue ABMKEHUS Teja 1Mo OKPY>KHOCTH"
JIBUYKCHHMSI TEJIa 10 OKPY>KHOCTH" HNHCcTpyKTaX MO TeXHUKE 0€30MaCHOCTH

MemanpeomenHble: CTPOUTH TIPOTYKTUBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMU, KOHTPOJIMPOBATh, KOPPEKTHPOBATH M OIICHUBATh
JecTBUS MapTHEPA, C TOCTATOYHOM MOJIHOTON U TOYHOCTHIO BBIPAXKaTh CBOM MBICIIH B COOTBETCTBHUH C 3a7[a4aMH U yCIOBUSMU
KOMMYHHKAIFH;, COCTABJISITh TUTAH M MOCIIEA0BATEILHOCTh ICHCTBUMN, CPAaBHUBATH PE3YJIbTAT U CIIOCO0 ICHCTBHIA C 3TAJIOHOM C LIEJTBIO
OOHapy>KEHHs OTKJIOHEHUH M OTINYMI; KOHTPOJIUPOBATh U OLIEHUBATH MPOLIECC U PE3YJITAThI e TeIbHOCTH

auynocmuwle: HopMUpOBaAHHE MPAKTHIECKUX YMEHHIA;, (PopMUpoBaHHE YOKIEHHOCTH B IPUMEHIUMOCTH 3aKOHOB (DU3HKH K
Ha0JII01aeMBIM B OKPYIKAIOIIEM MHUpPE SIBICHUSIM; BOCHIUTAHUE aKKyPaTHOCTH B OOpAIEHUH C Ja00paTOpPHBIM 000py10BaHHEM
npeomMemHble: HAYIUTHCS ONPEIEIIATh MacCy Tella Ha PHIYaXKHBIX BeCaX; PACCUUTHIBATH NIEPUO/ IBIKCHHS TEJIa TI0 OKPYKHOCTH;
pacCcYUTHIBATh HEHTPOCTPEMUTENLHOE YCKOPEHUE PAa3HBIMU CIIOCO0AMHM; IPUMEHSATh MPUHIIUI CYTIEPIO3HUIIMN CHII U BTOPOM 3aKOH
HproToHa niist onvicaHust ABMKEHUS TeJla; IPUMEHSTh U BEIpa0aThIBaTh MPAKTUUECKUE HABBIKUA PaOOTHI ¢ mpubopamu; 3P heKTHBHO
paboTath B mape

18/17

Cunel B IpUpo€: CUIIBI TPEHUS 1 Cyxoe tpenue. Buabl cyxoro tTpenust. CUibl CONPOTUBIECHUS IIPU IBUKEHUU
TBEPABIX TeJ B JKUIKOCTSX U ra3ax. Pemenune 3anau

MemanpeomenHple: C TOCTATOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKAaTh CBOU MBICIIH, PAllMOHAIBHO IUIAHUPOBATh CBOIO pabOTy B TpyIIIE,
I00BIBaTh HEAOCTAIOMIYIO HH(OPMALIHIO € TIOMOIIBIO BOIIPOCOB; OCO3HABATH CAMOT0O ce0sI KaK ABMIKYIIYIO CHITY CBOETO HayUeHHUs, CBOIO
CIOCOOHOCTH K MPEOJI0ICHUIO MPEMSATCTBUNA M CAMOKOPPEKLIMH, COCTABIIATH TUIaH MPOBEICHHS SKCIIEPUMEHTA, CAMOCTOSTENIbHO UCTIPABIISTD
OIIMOKH; CO3/1aBaTh, IPUMEHATH M IPE0OPa30BBIBATE 3HAKH U CHMBOJIBI, MOJICITH U CXEMBbI JUISl PEIICHNs YIeOHBIX U TO3HABATEIbHBIX
3a7a4, BBLACTATH U KJIacCU(UIIUPOBATh CYLIECTBEHHBIE XapaKTEPUCTUKNA 00BEKTa

JAuuHocmuple: HGOPMUPOBAHNE IIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOH NMPaKTHKH; (OPMUPOBAHUE YCTOMUNBOM MOTHBALIUH K O0YUECHUIO

npeomemmuble: HAYIUTHCS U3MEPSTh CHITY TPEHUS ITOKOSI, CKOJIBKEHHSI, KAUCHHS; Ha3bIBaTh CIIOCOObI yBETMUYCHUS M YMEHBIICHUS CHIIBI
TPEHUS; IPUMEHSTh 3HaHUS O BUJIaX TPEHUS U CIIoco0axX MX M3MEPEHHUs Ha MPAKTUKE; OOBSACHSTD SBJICHHUS, TPOUCXOSIINE U3-32 HATNYHS
CHJIBI TPCHUS

19/18

Pemenue 3anau ‘ 1 ‘ Pemenue 3amau no teme "Cuisl B mpupoae”

MemanpeomemHple: OPraHu30BbIBaTh Y4eOHOE COTPYAHUUYECTBO C yYAIIUMHUCS U yUuTelIeM; paboTaTh MHIMBUYaJIbHO U B TPYIIIIE;
HAXOJHUTh 00IIIee pelIeHUE U pa3peniaTh KOHGIUKTHI HA OCHOBE COTJIACOBAHMSI MO3UIIMK M OTCTAaUBAHUS HHTEPECOB; ONPEIEISITh CTIOCOOBI




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

JeWCTBUI B paMKaX MpPEeIOKEHHBIX YCIOBUN M TpeOOBaHUH; CTaBUTh YU€OHYIO 337a4y, COCTABIIATh IJIaH U TIOCJIEI0BATEIbHOCTD
IEHCTBHH, OCYIIECTBIATH KOHTPOIb B (hopMe CpaBHEHUS crtoco0a JeHCTBHS U €ro pe3ybTaTa ¢ 3aJaHHBIM 3TAJIOHOM C LIEJbI0
OoOHapy>KeHHs OTKJIIOHEHUH M OTIUYMI OT 3TaNoHa; BEIOMpaTh Hanbosee 3 (heKTUBHBIC METO/IbI PEILICHHS 3a/1a4 B 3aBUCUIMOCTH OT
KOHKPETHBIX YCJIOBHI, KOHTPOJIMPOBATH M OLIEHUBATH MPOIIECC U PE3YIBTATHI CBOCH AEATEIFHOCTH

auynocmuwle: HOpMUPOBaHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUU M COTPYJHHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIa[ICHNE HAyYHBIM MOJXO0/IOM K PEIICHHIO PA3IMYHbIX 3a/1a4; ()OPMHUPOBAHNE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKU

npeomemmnble: HAYIUTHCS IPUMEHTH UMEIOIINECS 3HAHHS K PEIICHHIO KOHKPETHBIX 3a]a4 (IBMKCHHE Tela O/ AeHCTBUEM HECKOIBKHX
CHJI); TPaMOTHO O(OPMIISATh PEIICHHUE 3a/1a4 B TETPaIn; IPUMEHITh 3HaHUS U3 Kypca T€OMETPHHU ISl IOCTPOCHUSI BEKTOPHOU CYMMBI
JCHCTBYIOIIMX Ha TEJIO CHJI; OBJIIETh HAYYHBIM OAXO0/I0M K PEIICHUIO PAa3NUYHBIX 33/]1a4 110 TeMe

20/19

Nmmynbe. 3aKOH COXpaHEHUs UMITYJIbCa 1 Nmnynbe Tena. Ummynse cuibl. Bropoii 3akon HeioToHa B UMITYIBCHOH (hopMme.
3aKOH cOXpaHEHHs uMIyJbca. PeaktnBHOE nBrbkeHue. Perienue 3amayu

MemanpeomentHple: OCO3HAHHO IJIAHUPOBATh M PETYIMPOBATH CBOIO JESTEIBHOCTD, BBISBIIATH MPOOJIEMBI, BIAJETh YCTHOW U MMCbMEHHON
peubto; GopMUPOBATH IENIENI0IaraHie Kak MOCTaHOBKY y4eOHOI 3a1a4uu Ha OCHOBE COOTHECEHHSI TOTO, UTO YK€ U3BECTHO U YCBOEHO
ydamumces, 1 Toro, 4Tto emé HCHU3BCCTHO,; CaMOCTOATCIIbHO BBIACIATH TO3HABATCIIbHYIO LICJIb, YCTAHABJIMBATH IIPUIUHHO-CIICACTBCHHBIC
CBSI3U, OOBSACHATH PA3IMYHbIC SBJICHUS Ha OCHOBE (PU3MUECKON TEOPUH

auynocmuwle: HopMUpoOBaHHE MOTUBAIIMY B N3YYEHUH HAYK O MPUPOJIE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS TIPUPOIBI U
MPUMEHUMOCTH HU3y4aeMbIX 3aKOHOB K BaYKHEHUIIIUM 00JIaCTAM AESITEIbHOCTH YEJIOBEYECKOT0 00IECTBA; BOCIIUTAHNE YBAXKEHHUS K TBOPLIAM
HAyKH ¥ TEXHUKH, TPAXKIAHCKOTO MaTPUOTU3MA, TF0OBU K Po/iMHe, 4yBCTBa TOPIOCTH 32 CBOIO CTPaHy

npeomemHble: HAYUUTHCS OOBSICHATH 3HAUCHUE TTOHATHH "UMITYJIbC Tena'", "UMITyJIbC CUITBI'"; 3HATh 3aKOH COXPAaHCHHS UMITYJIbCA;
OIMPCACIIAThL 'PaHUIBI TPUMCHUMOCTH 3aKOHA COXPAHCHUS UMITYJIbCA,; IPUMCHATDH 3aKOH COXPAaHCHUA UMITYJIbCA AJId OIMUCAHUA
PEaKTUBHOTO JIBHKEHUS

21/20

Pemenue 3agau \ 1 \ Pemenue 3amad no treme "3aKoH COXpaHEHUS] UMITYJIbCa"

Memanpedmemﬂble: C I[OCTaTO‘-IHOI\/Il MOJHOTOM 1 TOYHOCTBIO BBIPaXXaTb CBOU MBICJIM B COOTBCTCTBUU C 3aJjla4aMU U YCIIOBUSIMU
KOMMYHMKAIUH; BBIIIOJHATH JEHCTBUS 110 00pasily, OLIEHUBATh U KOPPEKTUPOBATh NEHCTBHUS B COOTBETCTBHH C ATAIOHOM; UCKATh
uHpopManuio, GoOpMHUPOBATH CMBICIIOBOE YTECHHE, 3aKPETUIATh U MIPU HEOOXOIUMOCTH KOPPEKTUPOBATh N3YUEHHBIE CIIOCOObI IEHCTBHIA,
MOHATHHI U aJITOPUTMOB

JIUYHOCHHbIE. q)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06H.I€HI/II/I U COTPYAHHUYCCTBC CO CBCPCTHUKAMU U YUUTCIICM;
OBJIaJICHHE Hay4YHbIM MOAXO0M K PEIICHUIO Pa3IMYHBIX 3a7a4; ((OPMHUPOBAHKE LIETIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH

npeomemmuble: HAyYNTHCS IPUMEHATh UMEIOILIUECs 3HAHUS K PEIICHUI0 KOHKPETHBIX 33/1a4 (3aKOH COXPAaHEHUS UMITYJIbCa); TPAMOTHO
oopMIIATH perieHne 3a7a4 B TeTPar; UCIOIb30BaTh MaTEMAaTHUECKHUH anmapar B peIIeHNH 3a/1a4 Ha YpoKax (PU3MKH; OBJIAAETh HAYYHBIM
MOJIXOJIOM K PEUICHHIO Pa3IMYHbIX 3a/1a4 110 TeMe

22/21

Mexanunueckast pabota. MOITHOCTb. DHEprust 1 Pabora cuibl, MOIIHOCTE, 3Heprust. Kunetnueckas sueprusi. Pabora cuibl
TsokecTH. [loTeHmanpHas sHeprus Tena B rpaBUTallMOHHOM ToJie. PaGoTa cuibl
ynpyrocti. [loreHuanpHas SHeprust ynpyro aeopMupoBaHHOIO Teja.




n/a

Harta

IIaH

bakt

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

Pemenue 3amau

MemanpeomemHuuple: C TOCTaATOUYHOM MOTHOTONW U TOYHOCTBIO BBIPA’KAaTh CBOM MBICIIH, CIIYILIATh U BCTYNATh B AUAJIOT, Y4aCTBOBATH B
KOJIJISKTUBHOM OOCYKJICHHH MPOOIIEM; OCO3HABATh CaMOro ce0s KakK JIBIKYILYIO CHITY CBOETO HAY4EHHs, CBOIO CIIOCOOHOCTH K
MIPEOIOJCHUIO TPEMATCTBUN U CAMOKOPPEKIIUN; CHCTEMHO MBICITUTh, IPUMEHATH U IPE0OPa30BBIBATH 3HAKU M CUMBOJIBI JISl PELICHUS
y4eOHBIX U MO3HABATEIBHBIX 33134

JuYHOoCcmHble: POPMUPOBAHUE 1IETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH NMPaKTHKH; (OPMUPOBAHUE YCTOMUNBOM MOTHBALIUH K O0YUECHUIO

npeomemHuble: HAYYUTHCS OOBSICHATH 3HAUCHUN MOHATUHN ""MexaHudeckas padora', "MomHoOCTs", "sHeprus", "MOTeHINAIbHAS U
KUHETHYECKas SHEpTrHs Tena"; HAyuduThCsl ONPEAETATh, COBEPILACT JIM CUIa PadOTY; BEIYUCIATH MEXaHUUECKYIO paboTy M MOIIHOCTh; 3HAThH
(GbopMyIIbI 17151 BBIYUCIICHUS KUHETUYECKOM U MOTEHLMAJIbHOU SHEPTUH Teja

23/22

3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE | 1 | 3aKOH COXpaHEHHs MEXaHHYECKOMH SHeprun. Peirenne 3amay

Memanpeomemuwie: GOPMHUPOBATH MPECTABICHUS O MATEPUAILHOCTH MHPA; OCYIIECTBISITh KOHTPOJIb B (popMe cpaBHEHHS criocoba
JEUCTBHSA M €r0 pe3yNbTaTa ¢ 3aJaHHBIM 3TAJIOHOM C LIENIBI0 OOHAPY)KEHHS OTKJIOHCHUH M OTJIMYMI OT 9TaJIOHA, BHOCUTH HEOOXOANMBIE
JIOTIOJTHEHUSI ¥ KOPPEKTUBBI B TUIAH M CIIOCOO ACHWCTBUS B CIy4ae pacX0xkICHHs 3TaJIOHA, PEalbHOTO JEHCTBUS U €r0 IPOIYKTa;
aHAIM3UPOBATh U CHHTE3UPOBATh 3HAHMUS, YCTAaHABIMBATH IPHYMHHO-CIICICTBEHHBIE CBSA3H, CTPOHUTH JIOTHUECKYIO IIENb PacCyKICHHH,
CTPYKTYpUPOBATh 3HAHHUS

JAuuHocmuple: GOPMUPOBAHNE IIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OO0IIECTBEHHOH MPaKTHKH; (OPMHUPOBAHUE HABBIKOB 000OIICHUS M CUCTEMATU3aLUN TEOPETUYECKOTO MaTepraa

npeomemmuble: HAYIUTHCS ONHMCHIBATH MIEPEXO/IbI OJHOTO BU/A SHEPTUH B IPYTOH; MPUMEHATh UMEIOIINECS 3HAHUS JUTS PEIICHHS
bu3MYeCKUX 3a1a4

24/23

Jlaboparopnast pabota No2 "U3yuenue 1 JlaGopaTtopHnas paborta "M3yueHue 3aKkoHa COXpPaHCHHST MEXaHUYECKOM YHepruu"
3aKOHA COXpaHECHHSI MEXaHMUECKOW YHeprun’” HNHCcTpyKTa) MO TeXHUKE 0€30MaCHOCTH

MemanpeomenHple: CTPOUTH TIPOTYKTUBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMH, KOHTPOJIUPOBATH KOPPEKTHPOBATH U OIICHUBATH
JecTBUS MapTHEPA, C TIOCTATOYHOM MOJIHOTON U TOYHOCTHIO BBIPAXKaTh CBOM MBICIIH B COOTBETCTBHUH C 3a7[a4aMH U yCIOBUSIMHU
KOMMYHHKAIMH, COCTABJISITh TUIAH M MOCIIEA0BATEILHOCTh ICHCTBUMN, CPAaBHUBATH PE3YJIbTAT U CIIOCO0 ICHCTBHIA € 3TAJIOHOM C LIETBIO
OOHapy>KEHHs OTKJIOHEHUH M OTINYMI; KOHTPOJIUPOBATh U OLIEHUBATH MPOLIECC U PE3YJIbTAThI e TeIbHOCTH

auyHocmHuwle: HopMUpOBaHHE MPAKTHIECKUX YMEHHI; (popMUpoBaHHEe YOSKIEHHOCTH B IPUMEHIUMOCTH 3aKOHOB (DU3HKH K
Ha0JII01aeMBIM B OKPYIKAIOIIEM MHUPE SIBICHUSIM; BOCHUTAHUE aKKypaTHOCTH B OOpAIEHNUH C Ja00paTOpPHBIM 000py10BaHHEM
npeomMemHble: HAYIUTHCS ONIPEIEIIATh BEC TeJIa M CHITY YIPYTOCTH; PACCUUTHIBATH OTECHIIMATIBHYIO SJHEPTHIO TIOJHITOTO IPpy3a U
ne(GopMHUPOBaHHON NPYKUHBL; OOBIICHATH PACXOXKICHHS B PE3yJIbTaTaX U3MEPEHUI C TOUKU 3PEHUSI KOHCEPBATUBHOCTH JICHCTBYIOIIMX CHII
Y 3aMKHYTOCTH HCCIICTyEMOU CUCTEMBI; TPUMEHATh U BHIPA0ATHIBATh MPAKTHUECKUE HABBIKA PA00THI ¢ mpubdopamu; 3GHEeKTUBHO paboTaTh
B mape

25/24

Pemrenue 3agau 1 Pemenue 3agau no teme "3akoHbl coxpaneHus: B Mmexanuke'. [lonrotoska k
KOHTPOJIbHOM paboTe

Memanpedmemubte: C Z[OCTaTOqHOfI IMOJTHOTOHM ¥ TOYHOCTBIO BbIpa’XaTb CBOU MBICJIM B COOTBETCTBUU C 3ajladaMU U YCIIOBUSIMU
KOMMYHUKAIIWHW; BBIIIOJIHATDH JEHUCTBHS 110 06p8.31_1y, OLICHUBATbL U KOPPCKTHUPOBATH JIEHCTBHS B COOTBETCTBUM C 9TAJIOHOM, HCKATh




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

uHpopManuio, GoOpMHUPOBATH CMBICIIOBOE YTECHHE, 3aKPETUIATh U MTPU HEOOXOIUMOCTH KOPPEKTUPOBATh N3YUEHHBIE CIIOCOObI IEHCTBHIA,
MOHATUHI U aJITOPUTMOB

JIUYHOCHHbIE. q)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06H.I€HI/II/I U COTPYAHHUYCCTBC CO CBCPCTHUKAMU U YUUTCIICM;
OBJIaJICHHE Hay4YHBIM MOAXO0M K PEIICHUIO Pa3IMYHBIX 3a7a4; ((OPMHUPOBAHKE LIETIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHON MPAKTUKU

npeomemmuble: HAyINTHCS TPUMEHSATh UMEIOLUECS 3HAHUS K PEIICHUI0 KOHKPETHBIX 3a/1a4 (3aKOH COXpaHEeHHsI UMITYJIbCa, 3aKOH
COXpaHEHMS SHEPTUH); TPaMOTHO 0(OPMIIATh PEIICHHUE 3a/1a4 B TETPA/IX; UCTIOIb30BaTh MATEMaTUYECKHI anmapaT B peIICHUH 3aa4 Ha
ypokax (U3MKH; OBJIAIeTh HAYYHBIM MOJIX0JIOM K PEUICHHIO Pa3IMYHbIX 3a/1a4 110 TeMe

26/25

KonrtponsHas padora Ne2 "J[unamuka. 1 KontponsHas padora no temam "/lunamuka", "3akoHbI COXpaHEHUsI B MEXaHUKe"
3aKOHBI COXpaHEHUs] B MEXaHHKE"

MemanpeomemHuple: C TOCTATOYHOU IMOTHOTOW U TOYHOCTHIO BBIPAXKATh MUCHbMEHHO CBOM MBICIIH; TUTAHUPOBATh U TPOTHO3UPOBATH
pe3yibTaT; pelaTh 3a/1a41 Pa3HbIMU CITIOCO0aMHU, BRIOMPATh Hanbosee 3G GEeKTUBHBIC METOIbI PEIICHUS, TPUMEHSTh MTOJIYYCHHBIC 3HAHUS
JuyHOoCmHble: POPMUPOBAHUE TIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIECTBEHHOM MPAaKTUKH; (OPMUPOBAHNE HABBIKOB CaMOAaHaM3a U CAMOKOHTPOJIS

npeomemmuble: 3HaTH CMBICT TIOHATUH "Macca", "yckopenue", "cuna", "ummnynec", "padora”, "MomHOCTE", "9HEprUs'"; HAYIUTHCS
CHUCTEMaTU3UPOBATh U BOCHPOU3BOJIUTH 3HAHUS U HABBIKH, ITOJYYCHHBIEC MPHU U3ydeHnu TeM "/[nHamuka", "3akoHbI COXpaHEHUS B
MexaHuke"

27/26

YcnoBust paBHOBECUS TN 1 PaBHOBecue maTepraJbHOM TOYKU U TBEPAOTO Teia. Buabl paBHOBECHS. Y CIIOBUS
paBHOBecHsi. MoMeHT cuiibl. Pelienne 3amaq

MemanpeomemHuple: C TOCTATOYHOM MOTHOTOW U TOYHOCTHIO BBIPAYKATh CBOM MBICIH, I0OBIBATH HEAOCTAIOIIYIO HH(POPMAIIHIO C TTIOMOIIIHIO
BOIIPOCOB; OCO3HABATh CaMOr0 ce0sl KaK ABMXKYIIYIO CUITy CBOETO HaAYYE€HHUsI, CBOIO CHOCOOHOCTh K MPEOA0ICHHIO MPEMATCTBUN 1
CaMOKOPPEKIINH; CHCTEMHO MBICIIUTh, IPUMEHSATh U IPe0Opa30BhIBATh 3HAKU U CHMBOJIBI JUIS PEIICHUS YU€OHBIX M MMO3HABATEIBHBIX 3a/1a4
JuYHOCmHble: POPMUPOBAHUE 1IETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH NMPaKTHKH

npeomemHmble. HAYUUTHCS OOBSICHATH 3HAUCHUE MTOHATUI "MOMEHT cuuibl", "pbryar”, "00k", "paBHOBecue"; 3HaTh (POPMYIUPOBKY IEPBOTO
1 BTOPOTO YCJIOBUI paBHOBECHUs TBEPIOTO TeJa; CUCTEMATU3UPOBATH M 0000IATh CBEACHUS O PABHOBECUH TBEP/BIX TEI; HAXOAHUTH
IIPUMEpPHI PhIYaroB B NOBCEIHEBHOM JKU3HM; pElIaTh MPOCTEHININE 3aJa4H HA YCIOBHsI pABHOBECHSI

MornexkyssipHas usuka. Tepmonunamuka (17 yacos)

28/1

Ocnosneie nosioxkennss MKT. BpoyHoBckoe 1 TennoBoe nemxenue. MKT cTpoeHus BeniecTsa v €€ 3KCeprUMEHTAIbHbBIE
ABHUKCHUC J0Ka3aTcJIbCTBaA. MOHGKYHHPHEUI " MOJIIpHaA Macca. KomuuectBo BCIIECTBA.
bpoyHoBckoe aBukenue. Pemenne 3amaqy

mMemanpeomemusie: GOPMHUPOBATH y4eOHOE COTPYAHUYECTBO C YUUTEIIEM U CBEPCTHUKAMHU; UCKATh U BBIIENIATH HEOOXOIUMYIO
nH(pOpMaIIHIO, CIEI0BaTh AITOPUTMY AESITEIbHOCTH; MPUMEHSTh 3HAHUS U3 IPYTHX MPEeIMETHBIX o0nacTei

auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
0OIIECTBEHHOM MPAKTUKH, U YCTONYMBOIO MO3HABATEIBHOIO HHTEPECA K U3YUCHUIO €CTECTBEHHBIX HAYK

npeomemuble: HAayUuThesi GOPMYIHUPOBATH OCHOBHBIE MOJIOKEHHSI MOJICKYIISIPHO-KUHETHYECKOIM TeOpHH; OOBSICHSITh Pa3InUHbIC SBJICHHUS,




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

onupasich Ha nojoxxkeHust MKT; mpuMeHsATh UMEIOIINeCs 3HaHUSI U3 XUMHUH K PEIICHUIO KOHKPETHBIX 3a7a4 [0 TeME; CUCTEMATU3UPOBATh
MMEIOLIMECS 3HAHUS U3 Kypca OCHOBHOM IIKOJIBI IO MOJIEKYJISIpHOM (pu3uke

29/2

BsaumopeiictBue monekyin. Ctpoenue 1 Monexkyina. B3auMoaeincTere MOJIEKYJI B pa3HbIX arperaTHbIX COCTOSTHUSX
TBEPJIBIX, JKUJKHUX U ra3000pa3HbIX Tell BEUIECTBA

MemanpeomemHuuple: BLISBIATH POOJIEMY, C JOCTATOUYHOM MOJHOTONW U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIHU; BBIIEATH U OCO3HABaTh TO, UTO
y’K€ YCBOCHO B Kypce (PM3MKH U UTO €II€ MOJUICKHUT YCBOCHHUIO, OLIEHIUBATh KAYeCTBO U YPOBEHb YCBOCHUS MaTepHalia; aHaIM3UpOBaTh U
CUHTE3UPOBATh 3HAHUS, YCTAaHABINBATh NPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUUECKYIO LIEb PACCYKACHUMN, CTPYKTYPHUPOBATH
3HAHUS

auynocmuwle: HOpMUPOBAHUE YMEHHUS BECTU AUAJIOT C YUUTEIEM U OJHOKIACCHUKaMHU Ha OCHOBE PAaBHOIPABHBIX OTHOIICHUH M B3aMMHOTO
YBa)KeHHsI; OCO3HAHUE [ICHHOCTH HAayYHbIX 3HAHUN AJ11 00BICHEHUS SBJICHUI OKPYXAIOIIero Mupa

npeomemuble: HAyUUThCsl OOBSACHATH OCHOBHBIE CBOMCTBA BEILIECTB U PA3TUYHbIC (PU3NUECKHE SBJICHUS HA OCHOBE 3HAHUN O CTPOCHUU
BEILIECTBA

30/3

OcnoBHoe ypaBHeHue MKT 1 Nneaneusiii ra3. Jlasinenue raza. OcnoBHoe ypaBHeHue MKT. CBs3b Mexy
JIaBJICHUEM Ta3a U CPEAHEN KUHETUYECKON DHEPIUEN TEINIOBOIO IBUKEHHUS
MoJsieKyJ. Pemenne 3ama4

Memanpeomemnple: GOPMUPOBATH yueOHOE COTPYAHHUYECTBO C YIUTEIIEM M CBEPCTHUKAMU; ()OPMHUPOBATH IIEJIEeTIOIaraHue Kak
MMOCTAaHOBKY y4eOHO 3a/ja4i Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO U YCBOCHO YYAIIUMCS, M TOTO, YTO elI¢ HEU3BECTHO;
BBIICTISITH M (JOPMYITHPOBATH TIO3HABATEIBLHYIO 11€J1b, UCKATh U BBIACIATH HEOOX0IMMYI0 HH(POPMAIIHIO, CIIEA0BATH AITOPUTMY
JIEeITEIBHOCTU

JuYHOCmHble: POPMUPOBAHUE CAMOCTOATEIHLHOCTH B IPHUOOPETEHUN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHI, UCIIOJIb30BaHUE
MPUOOPETEHHBIX 3HAHUH B TTOBCETHEBHOM KU3HU; (OPMUPOBAHNE HABBIKOB 00OOIIEHHUS U CHCTEMAaTH3aIlUU TEOPETUUECKOT0 MaTepuaia
npeomemmble: HAyUUThCS OOBACHATH CMBICT (PU3UUECKUX BETHUYUH "naBineHue", ""cpeHsst CKOpoCTh MOJIEeKyn", "KOHLIeHTpaus'";
00BSCHUTH BOBHUKHOBEHHE JIaBJICHUS Tra3a Ha CTEHKHU cocyaa Ha ocHoBe MKT; Beipakath pusnueckue Bennuunbl B eauauax CU;
3alMChIBaTh YCJIOBUE U PEIICHUE KOJUYECTBEHHBIX 33124 10 COCTABICHHOMY JITOPUTMY

31/4

TemnepaTtypa. HEprus TEIIIOBOTO 1 Temneparypa u temioBoe paBHoBecue. [IIkansl Llenbcus u Kenppuna.

JBUYKEHUS MOJIEKYII AOcomoTHas TeMIepaTypa Kak Mepa CpeiHe KHHeTUYECKOW SHEPTUU TETUIOBOTO
JBY>KEHUS MOJIEKYJ. DU3NUECKU CMBICIT TOCTOSAHHOM bosnbpliMana. Pemenne
3a/1a4

MemanpeomenHle: C TOCTaTOYHOH MOJIHOTOM U TOYHOCTBIO BBIPAXkaTh CBOU MBICIIA B COOTBETCTBHUHM C 3aJa4aMU U yCIOBUSIMU
KOMMYHHKAIMH; IUTAHUPOBATh U MPOTHO3UPOBATh PE3YJIbTAT; peIlaTh 3a/1a41 Pa3HbBIMH CIIoco0aMu, BEIOMpaTh Hanbosee 3¢ (heKTuBHbIC
METO/bI PEIIEHUs, IPUMEHATh OIy4YEHHbIC 3HAHUS

auynocmuwle: HOpMUPOBAHUE YCTOMYMBOW MOTUBAIIMH K O0YUEHHIO, TPHUOOPETEHUIO HOBBIX 3HAHHM, YMEHHI, HABBIKOB, CIIOCOO0OB
JESTeNbHOCTH

npeomemuble: HAyUUThCS IOHUMATh CMBICH (PU3WYECKUX BEJIMYMH "Temreparypa”, ""cpeHss KhHeTHYeCcKasi SHEpTHst MOJIeKy'"; 3HATh
CYILIECTBYIOLIME IKabl U3MepeHust Temnepatypsl (Llenbcus, KenbBuHa) M yMeTh IEpeBOANTH 3HAUEHHS U3 OJHOM LIKAJIbl B APYTYIO;
MIOHUMATh U OOBSICHATH CBSI3b TEMIIEPATYPHI Ta3a CO 3HAYCHUEM CpPEIHEH KMHETUYECKON SHEPriUH MOJICKYJI, pEIIaTh 33/1a4H 10 TEMe




n/a

[ara

IIaH

bakt

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

32/5

YpaBHEHHE COCTOSIHUS UICAIBHOIO rasa. 1 YpaBHEHHE COCTOSIHUSA UACAIBHOIO ra3a. OU3nyecKuil CMbICI YHUBEPCAIIbHON
["a30BBIE 3aKOHBI razoBoil noctositHHoM. M3onponecc. M3orepmudeckuii mpoiecc. 3akoH boiiss-
Mapuorra. M306apHslit mpouecc. 3akon I eit-JItoccaka. M30xopHsIii porecc.

3akon Hlapms. I'paduku n3onporeccon. Pemenue 3amay

Memanpeomemnple: GOPMUPOBATH yueOHOE COTPYAHHYECTBO C YIUTEIIEM M CBEPCTHUKAMU; (DOPMHUPOBATH IIEJIEeTIONaraHue Kak
MMOCTAaHOBKY y4eOHO 3aJ]a4i Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO U YCBOCHO YYAIIUMCS, ¥ TOTO, YTO elI¢ HEU3BECTHO;
BBIICTISITH M (JOPMYITHPOBATH TIO3HABATEIBHYIO 11€JTb, UCKATh U BBIACIATH HEOOX0IMMYI0 HH(POPMAIIHIO, CIIEA0BATH AITOPUTMY
JeSATeIIbHOCTH

JuYHOCmHble: POPMUPOBAHUE CAMOCTOATEILHOCTH B IPHUOOPETEHUHN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHI, UCIIOJIb30BAHUE
MPUOOPETEHHBIX 3HAHUH B TTOBCETHEBHOMN KU3HU

npeomemHuble: HAYIUTHCS IOHUMATh CMBICT (U3NYECKUX Benu4rH "napnenue", "remmeparypa", "oobéM", "KonmdyecTBo BemecTa';
OMHCHIBATh M OOBSCHATh U3MEHEHNE COCTOSIHUS Ha MOJISTH MICAIbHOTO Ia3a; ONMUCHIBATh PA3IMYHBIC U30TPOIECCHI; BRIPAXKATh
¢buznueckre BennuuHbl B equHuax CH; 3anuceiBaTh yCIOBHE U PEIICHHE KOJTUYSCTBEHHBIX U Tpa)UIecKUX 3a/1a4 10 COCTABJICHHOMY
AITOPUTMY

33/6

JlaGopatopnas pabora Ne3 1 JlaGopatopHas paboTa "DKcriepuMeHTanbHas poBepka 3akoHa I eii-Jlroccaka"
"DKkcnepuMeHTaIbHAs MPOBEpKa 3aKkoHa ['ei- HNHcTpyKTaX MO TEXHUKE 0€30MMacHOCTH
JIroccaka"

MemanpeomentHple: CTPOUTH MPOTYKTUBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMH, KOHTPOJIUPOBATh KOPPEKTHPOBATH U OLICHUBATH
JEWCTBUS TAPTHEPA, C TOCTATOYHOH TMOJTHOTON M TOYHOCTHIO BHIPAXKaTh CBOM MBICIIH B COOTBETCTBHUH C 3a7[a4aMH U yCIOBUSMHU
KOMMYHHKAIH; COCTABJIATh IUIAH U MOCIEA0BATEIbHOCTh ICHCTBUIN, CPaBHUBATDH PE3YNbTAT U CIIOCOO ACHCTBHIA € 3TAJTOHOM C LIENbIO
OOHapyKEHHSI OTKJIIOHECHUH M OTIUYNI; KOHTPOJIMPOBATh M OIICHUBATH MPOIECC U PE3YIITATHI IEATSILHOCTH

auynocmuple: HopMUpOBaHHUE MPAKTUYECKUX YMEHHI; (hopMupoBaHue yOKIEHHOCTH B IPUMEHHUMOCTH 3aKOHOB (DU3HKH K
Ha0JII0JaeMBIM B OKPYIKAIOIIEM MHUpPE SBIICHUSM; BOCIIUTAHUE aKKypaTHOCTH B 0OpaIlieHuH ¢ JIa0OpaTOpHBIM 000PYI0BaHHEM
npeomemHble: HayUUThCS TIPOBEPSATH ONBITHBIM IyTEM BBINOJIHEHHE COOTHOIICHUS! 00bEMA U TEMIIEPATYPhI B X0/I€ U300apHOT0
HarpeBaHus ra3a (Ha mpuMepe BO31yXa)

34/7

Pemenue 3anau ‘ 1 ‘ Pemenue 3anau no teme "I'a3oBble 3aKOHBI"

MemanpeomenmHple: OPTaHN30BBIBATh YICOHOE COTPYTHUYECTBO C YUANTUMHUCS U YIUTENIEM; pad0TaTh HHANBHUYAIBHO H B TPYIIIIE;
HaXOoaUuThb OGH.[CG PCIICHUC U pa3pClIaTh KOH(bJII/IKTBI Ha OCHOBE€ COI'JIaCOBaHUsA HO3PII.[HI>1 " OTCTauBaHUA MHTCPCCOB; OMPCACIIATH CHOCOGLI
JCWCTBUI B paMKaX MpPEeIOKEHHBIX YCIOBUN M TPEOOBAaHUH; CTaBUTh YUCOHYIO 33a4y, COCTABIIATh TUIAH U TIOCIIEIOBATEIBHOCTD
JeWCTBUH, OCYIIECTBIATH KOHTPOJIb B (hopMe cpaBHEHHS crioco0a IEHCTBHA U €ro pe3yibTaTa ¢ 3aJJaHHBIM 3TAJIOHOM C IEJIbIO
0oOHapy>XeHHs OTKJIOHCHUH W OTJIMYUNA OT 3TaJIOHA; BEIOMpaTh Hanboiee YpPEeKTUBHBIC METOBI PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH, KOHTPOJIUPOBATh U OLIEHUBATH IIPOLIECC U PE3YJIbTATHI CBOCH NEATEIBHOCTH

auynocmuwle: HopMUPOBAHHE KOMMYHHUKATHBHON KOMITETCHTHOCTH B OOLIICHUU U COTPYJHHYECTBE CO CBEPCTHUKAMU H YUUTEIIEM;
OBJIQJICHHE HaYYHBIM MMOAXO0M K PEIICHUIO Pa3IMYHBIX 3a7a49; ((OPMHUPOBAHKE [IETIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BHTHSI HAYKH U OOIIECTBEHHON MPAKTUKU

npeomemuble; HAYINTHCS IPUMEHSATh UMEIONITNECs 3HAHMS K PEIICHUI0 KOHKPETHBIX 3314 (Ta30Bble 3aKOHBI); TPaMOTHO 0OpMIIATH




Ne Hara Komn-Bo
Tema ypoka Coneprxanue ypoka
o/ 1Al (baKT 4acoB

peIICHUC 3a1a4 B TCTpaAu; UCII0JIL30BATh MaTeMaTHYEeCKUI armapar B pCIICHUHA 3a/1a4 Ha YPOKax (bI/IBI/IKI/I, OBJIaZICTb HAYYHBIM MMOAXOJ0M K
PEIICHUIO pa3JIMYHBIX 3a4a4 110 TEMC

35/8 Hacpimennsiii nap. Kunenune. Bnaxxnocts 1 B3anmMHbIe peBpaleHust )KUAKOCTH U Taza. [lapooOpa3oBanue 1 KOHACHCAIHS.
BO3/yXa Haceimennsiil 1 HeHachineHHbIN map. Kunenwue. [lapiuansHoe naBienue
BOJITHOTO TIapa. AGCOTIOTHAS MU OTHOCUTENbHAs BIAXKHOCTh Bo3AyXa. Pemenue
3aja4

MemanpeomemHuuple: C TOCTaATOUYHOM MOTHOTONW U TOYHOCTBIO BBIPAXKATh CBOM MBICIIH, 100BIBATh HEJAOCTAIOILYIO HH(GOPMALIUIO C TOMOIIbIO
BOIIPOCOB; OCO3HABATH CAMOT'0O Ce0sI KaK JBHXKYIIYIO CHIIy CBOETO HAyYEeHHUs, CBOIO CIIOCOOHOCTh K MPEOJOTICHUIO MPETATCTBHHA U
CaMOKOPPEKIIMH, COCTABIISATH TUIAH PEIICHUS 3a]]a41, CAMOCTOSITEIILHO HCIIPABIISITh OMIMOKH; CO3/1aBaTh, PUMEHSThH U MPE0OPa30BHIBATH
3HAKU M CUMBOJIBI, MOJIEJIA U CXEMBI JUIsl pelIeHUs Y4eOHBIX U MMO3HABATEIbHBIX 3aa4, BBIACIITh U KJIACCU(PUIIUPOBAThH CYIIIECTBEHHbBIE
XapaKTePUCTHKH 00BEKTa

JuYHOCmHble: POPMUPOBAHUE 1IETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIECTBEHHOM MPAKTUKH; CTIOIh30BAHIE MPUOOPETEHHBIX 3HAHUHN 111 O0BSICHEHUS SIBJICHUN, HAOMI0JaeMBIX B IIOBCEHEBHOM JKU3HU
npeomemHuble. HAYYUTHCS OOBSICHATH 3HAUCHUE MTOHATUHN "HACBIIEHHBIN Tap", "MTuHaMuueckoe paBHOBecue", "ucmapenue",
"konaeHcauud", "kunenue", "BlIaxkHOCTb Bo3ayxa'", "Touka pockl"; 3HaTh NPUHLIMII AEHCTBUS ICUXPOMETPA; HAYUYUTHCS MOJIb30BATHCS
MICUXPOMETPUUECKON TabJIuIIeH; 3aMChIBATh YCJIOBUE M PEIICHUE 33]1a4 [0 COCTABJICHHOMY aIrOpPUTMY

36/9 CtpoeHue U CBOMCTBA KPUCTALIUYECKUX U 1 Kpucrannmaeckue u amopdusie Tena. Moaenb cTpoeHuUs! TBEPABIX TEI.
aMOp(HBIX Teln Mexanuueckue cBoiicTBa TBEpAbIX Tel. Kuakrue KpucTauibl

MemanpeomemHuuple: CIyllaTh, BCTYNaTh B IUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYXACHHUU MPOOIIeMbl; OPMUPOBATH LENIETIOIaraHue
KaK MIOCTAaHOBKY Y4€OHOM 3a/1a4i Ha OCHOBE COOTHECEHHSI TOTO, YTO YK€ U3BECTHO U YCBOCHO YUAIIUMCS, U TOTO, YTO €II¢ HEU3BECTHO;
CaMOCTOSITENILHO BBIZCNIATH [T03HABATENIBHYIO 11€]1b, YCTAHABINBATH TPUUNHHO-CIIEICTBEHHBIE CBA3U

JUuYHOCmHble: POPMUPOBAHUE YCTOMYMBOTO HHTEPECA K H3YUECHUIO HOBOTO; (pOopMHUpOBaHUE YOSIKIEHHOCTH B 3HAYMMOCTH JOCTHKCHUN
€CTECTBEHHBIX HayK JJIsl yIOBJIETBOPEHHUS 3alIPOCOB COBPEMEHHOTO 00IIeCTBa

npeomemuble: HAYIUTHCS OTIUYATh KPUCTATMYECKHE U aMOp(HBIE TeJa M0 X CBOMCTBAM OT JKUIKOCTEH U Ta30B; OOBSICHATH 3HAUCHUE
noHsATUH "aHn3oTponus’, "amopdHoe Teno", "KUAKUNA KpucTaul'"; 3HaTh 00JaCTH MPUMEHEHUS KUJIKUX KPUCTAIIIOB

37/10 KonrpossHas paGota Ne3 "Ocrosst MKT" | 1 | KonTponsHas pabora 1o teme "OcroBsl MKT"

MemanpeomentHple: C T0CTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXKaTh MMCbMEHHO CBOU MBICIIN; IUIAHUPOBATh U IPOTHO3UPOBATh
pe3yabTaT; peuaTh 3a1a4d pa3HbIMU CIIOCO0aMHU, BRIOMpaTh Hanboiee F3PPEeKTUBHBIE METO/IbI PELICHUS, IPUMEHSATh TOTY4YEeHHbIE 3HAHUS
auynocmuwle: HOPMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OO0IIECTBEHHOH NMPaKTHKH; (OPMUPOBAHUE HABBIKOB CaMOAHAIN3a U CAMOKOHTPOJIS

npeomemmwle: 3HaTh CMBICT IOHATHN "HeasibHBIN ra3", "naBnenue"”, "remnepaTypa"; HAy4YUTHCS CUCTEMATU3UPOBATh U BOCIIPOU3BOINTH
3HAHUS U HaBBIKH, OJIYYEHHbIE NIpU n3ydyeHuu TeMbl "OcHoBel MKT"

38/11 Buyrtpennss sueprus. Pabora B 1 BuyTtpennsig sHeprus uaeanbHoro raza. TepMoauHaMuyeckas CuctemMa u e€
TepPMOJANHAMUKE paBHOBeCcHOE cocTosiHue. PaboTa 1 Terionepenada Kak crmocoObl U3MEHEHUS
BHYTpPEHHEH dHepruu. Penienne 3anay

MemanpeomenHple: NCTIONb30BaTh aJICKBAaTHBIE SI3IKOBBIE CPECTBA JJIsl OTOOpaKeHHUs HHPOpMaLuu B GOpME PEUEBBIX BHICKA3bIBAHUH C




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

[EJTBbI0 TUTAHUPOBAHU S, KOHTPOJISL U CAMOOIICHKH; OCO3HABATh CaMOT0 ce0s KaK JBUXKYIIYIO CUITy CBOETO HAYYCHHSI, CBOIO CITIOCOOHOCTH K
MPEO0JICHUIO MPEMATCTBUN U CAMOKOPPEKLINHU; O0BACHATH (PM3UUYECKUE MPOIECCHI, CBSI3U U OTHOILIEHUS, BBISBIIIEMBIE B ITpOIIecce
W3yYEHUS JTaHHOU TEMBbI

JuYHOCmHble: POPMUPOBAHUE IIETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIECTBEHHOH MPaKTHKH

npeomemHuble: HAYUUTHCS TIOHUMATh CMBICHT (PU3MYECKUX BEJIMYWH "BHYTPEHHSS SHEPTHUs UieaIbHOTro raza", "padora uaeanpHOro ra3a';
MPUMEHSITh T€OMETPUYECKOE MCTOIKOBAHUE pa0OThI MACALHOTO Ta3a JUIsl pEIICHUs 3a/1a4

39/12

KonnuecTBo TennoTel. YpaBHEHUE 1 KonnuectBo TeroThl. TemmoéMKOCTE. Y IeabHas TEIUIOTA IIJIABJICHUA U
TEIUIOBOTO OajaHca KpUCTATU3AIMH. Y 1ebHas TEeIJI0oTa MapooOpa3oBaHusl U KOH/ICHCAIUH.
VnenpHas TEMI0Ta CropaHus TOIUIMBA. Y paBHEHHUE TEIUIOBOTO OanaHca. Permenue
3amaq

Memanpeomemuole: GOPMHUPOBATH KOHTPOIb U CAMOKOHTPOJIb MMOHITHN M aJITOPUTMOB; OCO3HABATH CAaMOT0 ce0s KaK ABIKYIIYIO CHITY
CBOETO HAay4eHUS, CBOIO CIIOCOOHOCTH K TIPEOI0ICHUIO MPENSATCTBUI U CaMOKOPPEKITUH; TIPeoOpa30BhIBaTh HH(POPMAIIHIO U3 OJTHOTO BHIA B
Jpyroi

auynocmuwle: HopMUpPOBaHUE YCTOMYMBOW MOTUBAIIMH K OOYUEHHIO HA OCHOBE COCTABJICHHUS AITOPUTMA PEIICHUs 33/1a4; IPUMEHEHUE
TEOPETHYECKHUX 3HAHWM JUIs1 OOBSICHEHUS SIBIICHHI OKPYKAIOIIETO MUpPa

npeomemuble: HAyUUThCS IPUMEHSTH (POPMYJIBI IS pacuéTa KOJIMYEeCTBA TEIUIOTHI U ypaBHEHUE TEIJIOBOro OajlaHca /Ui PelIeHus 3a1a4
Ha (a3oBwIe nepexobl | pona

40/13

[TepBblii 3aKOH TEPMOAMHAMUKHI 1 [TepBriit 3ak0H TepMoAMHAMUKHU. [IepBBIil 3aKOH TEPMOAMHAMUKHA IS
u3omnporeccoB. AnuadatHsiii mpouecc. [1epBolil 3aK0H TEPMOIUHAMMKH IS
aauabaTHoro npouecca. Pemenue 3agau

MemanpeomenHple: C TOCTAaTOYHOM MMOJIHOTOM U TOYHOCTHIO BBIPAXKATh CBOU MBICIIH, T100BIBATh HEJTOCTAIONIYI0 HHPOPMALIUIO C TOMOIIBIO
BOIIPOCOB; OCO3HABATh CaMOT0 ce0s KaK JBIIKYIIYIO CHIIy CBOETO Hay4EHHsI, CBOIO CIIOCOOHOCTH K MPEOJ0ICHUIO MPETATCTBUI 1
CaMOKOPPEKIINHU, COCTABIISATH IUIaH PEIICHUS 3a/1a41, CAMOCTOSTEIBHO UCTIPABIISITh OIIMOKHU; CO3/1aBaTh, IPUMEHSTh U MPEOOPa30BbIBATH
3HAKU U CHMBOJIBI, MOJICJI M CXEMBI [UTS PEIICHHs y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BBICIIATH M KIACCH(PUIUPOBATH CYIIECTBEHHBIC
XapaKTepUCTHKH 00BEKTa

JAuuHocmuple: GOPMUPOBAHNE IIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOH NMPaKTHKH

npeomemHuble: HAYIUTHCS IPUMEHSTDH TIEPBBIN 3aKOH TEPMOJHMHAMUKH ISl 00BSICHEHHS (PU3NUECKUX SIBICHUH; OOBSICHATH HEBO3MOXKHOCTD
CO3/IaHUs BEYHOTO JBHrarens | posa; pemarh 3aauu 1o TeMe

41/14

BTopoii 3ak0H TepMOJIUHAMUKHI 1 HeobpatumocTh TEIIoBBIX MpoIieccoB. BTopoii 3ak0oH TEpMOIMHAMUKHU U €r0
CTAaTUCTUYECKOE UCTOJKOBAHHE

Memanpeomemuuple: BLIABIATH TPOOJIeMy, HHULIIMATUBHO COTPYAHUYATh B MIOKMCKE U cOope nHdopmanuu it e€ pa3penieHus; BbIICIATh U
OCO3HABAaTh TO, YTO y’KE€ YCBOEHO B Kypce (PU3UKH U UTO €Ml TMOICKUT YCBOSHUIO, OLIEHUBATh KAYECTBO U YPOBEHD YCBOCHHSI MaTepHAIa;
aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMS, YCTAHABIUBATh IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHUECKYIO 1IeTIh PACCYyXKICHUIH,
BBIIBUTATh U O0OCHOBBIBATh TUTIOTE3BI




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

JuYHOCmHble: POPMUPOBAHUE TIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npedmemuble: Hay‘-II/ITBCSI HpI/IMeHHTB HGpBBIfI 3aKOH TepMOI[I/IHaMI/IKI/I JJIsL O6’b$ICHeHI/I$I (1)I/I3I/I‘-IGCKI/IX SIBHCHHf/'I; O6'b$ICHSITI: HCBO3MOKHOCTH
co3nianus BeyHoro asuratens Il pona; pemats 3agaum o Teme

42/15

Tennossie aBurarenu. KIIJ{ TerioBeix 1 [IpeoOpazoBaHue 3HEPruM B TEIUIOBBIX MallMHaX. MieanbHas TemnioBas MaliuHa.
JIBUTATENEH [uxn Kapro. KITJ] TermmoBsix MamuH. [TpoGiaemMbl SHEPTeTHKH U OXpaHa
OKpy»Karolen cpensl. Pemenue 3agau

MemanpeomenHple: TUIAHUPOBATh y4eOHOE COTPYJHHUUECTBO C YUUTENIEM U CBEPCTHUKAMH, paboTaTh B rpyIie, KOPPEKTUPOBAThH U
OLICHUBATh JCHCTBUS CBEPCTHUKOB; COCTABIIATH IUIAH M MOCIIEI0BATEIBHOCTD JEHCTBUM, OCYIIECTBISITh KOHTPOJb B (JOpME CpaBHEHHS
crioco0a JeCTBUA U €ro pe3ynbTaTa ¢ 3aJJaHHbIM 3TAJIOHOM C LIeJIbI0 OOHApYKEHHsI OTKJIOHEHUH U OTJIMYUI OT 3TalOHa, BHOCUTh
HE00XO0IMMBIE UCTIPABICHUS; CTAaBUTh U (HOPMYIHPOBATH MPOOIEMBI, YCBAUBAThH AITOPUTM JICATEIILHOCTH, aHAIM3UPOBATH MOJTy4YEeHHbIE
pE3yJIbTaThI

auynocmuwle: HopMUpOBaHNE MOTUBAIIMY B U3YYEHUH HAYK O MPUPOJIE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS TIPUPOIBI U
IPUMEHUMOCTH N3Y4aeMbIX 3aKOHOB K BaKHEHIIUM 00J1aCTAM AEATEIbHOCTH YEJI0BEYECKOT0 001ecTBa; (POPMUPOBAHHE IKOJOTHUECKOTO
MBIIIJIEHHS U YyBCTBA OTBETCTBEHHOCTH 33 COXPAHHOCTb OKPYXaIOUIE cpeabl

npeomemnbie: 3HaTh YCTPOWCTBO U MPUHIIMIT ACHCTBHS TEIUIOBBIX JIBUTATENEN; HAYYUTHCS OOBACHATh Ha3HAYEHNE OCHOBHBIX 4acTeH
TEIIOBOTO ABUrarens; paccuntbiBaTh KIIJI TennoBoro aBurarens; KpUTUUECKU OLIEHUBATh UCII0JIb30BaHUE TEIUIOBBIX ABUTATENIEH C TOUKU
3pEHUs UX BIUSHUS HA OKPYXKAIOUIYIO CpEny

43/16

Pemenue 3agau \ 1 \ Pemenue 3amay no teme "Tepmonnuamuka'. [ToaroroBka K KOHTPOJBbHOH paboTe

MemanpeomenHople: OPTaHN30BBIBATh YUEOHOE COTPYIHUYECTBO C YUALTUMUCS U YUUTENIEM, paboTaTh HHAWBUAYAIBLHO U B TPYIIIIE,
HaXOJAUTh 00Ilee pelIeHHe U pa3peliaTb KOH(QIMKTH Ha OCHOBE COINIACOBAHUS MO3ULIUI U OTCTaUBaHUSI HHTEPECOB, ONPEIEIATh CIIOCOObI
JeWCTBUI B paMKaX MpPeIOKEHHBIX YCIOBUN M TpeOOBaHUH; CTaBUTh YU€OHYIO 3a7a4y, COCTABIIATh IJIaH U TIOCJIEI0BATEIbHOCTD
NeUCTBUH, OCYIIECTBIATH KOHTPOJIb B (hopMe cpaBHEHUs crioco0a IEHCTBHS U €ro pe3yibTaTra ¢ 3aJJaHHBIM 3TAJIOHOM C LEJIBIO
OoOHapy>KeHHs OTKJIOHEHUH M OTIUYMI OT 3TalOHa; BEIOMpaTh Hanbosee 3 (heKTUBHBIC METO/IbI PEILICHHS 3a/1a4 B 3aBUCUIMOCTH OT
KOHKPETHBIX YCJIOBH, KOHTPOJIMPOBATH U OLIEHUBATh MPOLIECC U PE3YNIbTAThl CBOEH AEATENBHOCTH, (POPMUPOBATH peIEKCHIO CIIOCOO0B U
YCJIOBUM IEVCTBHUS

auynocmuwle: HGOpMUPOBAHNE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOLLIEHUU U COTPYJHUUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIa/ICHUE HAYYHBIM MOAXO0/I0M K PEIICHHUIO Pa3InYHbIX 33/1a4; (POPMHUPOBAHUE IIETOCTHOI'O MUPOBO33PEHHSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU

npeomemuble: HAyUUTHCS IPUMEHSTh UMEIOIUECS 3HAHUS K PEUICHUIO KOHKPETHBIX 33a7a4 (onpeesieHHe OCHOBHBIX TEPMOINHAMHYECKIX
BEJIMYMH); TPaMOTHO O(OPMJIATH pelIeHHe 3a7a4 B TeTPaH; UCIOIb30BaTh MaTEMaTUUECKHUI anmapaT B pellieH!H 3a]a4 Ha ypoKax
(GU3MKHK; OBJIAIETh HAYYHBIM MOJIXO0M K PEIICHUIO Pa3IMYHBIX 3a/1a4 [0 TeMe

44/17

Kontponbras padota Ne4 "TepmoarHamuka" \ 1 \ KoHTtposibHas padota no teme "TepmoamHamuka"

Memanpeomemuple: C JOCTaATOUHOM IOJTHOTONW U TOYHOCTBIO BBIPAKaTh MMCbMEHHO CBOM MBICIIN; IUIAHUPOBATh U IPOrHO3UPOBATH
pe3yNbTaT; pelaTh 3aJa4u pa3HbIMU CIOCO0aMHU, BbIOUpaTh Hanbosee 3pPeKTUBHbIE METOIbI PELICHUS, IPUMEHSTH IMOJY4CHHbIC 3HAHUS
auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSL HAYKU U




n/a

Harta

IIaH

bakt

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

00IIECTBEHHOH MPAKTUKH; (OPMUPOBAHNE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomMemHmble: 3HATH CMBICI MTOHATUN "BHYTpEHHsIs dHeprus', "paboTta uaeanpHOTo raza', "KonmdecTBo TerioThl", "koadpuimueHT
II0JIC3HOT'O I[GﬁCTBHH"; HAaY4YUTBCA CUCTECMATU3UPOBATH U BOCIIPOU3BOAUTL 3HAHUS U HABBIKU, MMOJTYYCHHBIC ITPU U3YUCHUHN TCMbI
"Tepmoaunamuka'

OJEeKT

onuHamukKa (22 gaca)

45/1

DnexTpuuecKuil 3apsay 1 DNeKTpUUECKU 3apsy. DJIEKTpU3anus Tel. 3aKOH COXPaHEHMsI dJIEKTPUUECKOTO
3apsiga. Pemenue 3amay

MemanpeomentHple: OCO3HAHHO IJIAHUPOBATh M PETYIMPOBATH CBOIO JESITEIBHOCTD, BIAJIETh YCTHOM U MMCbMEHHOH peubio; (opMupoBaTh
LieJIeNIoJIaraHie Kak MMOCTaHOBKY y4eOHOM 3a/1aul Ha OCHOBE COOTHECEHUS TOT0, YTO yXKE U3BECTHO U YCBOEHO YYalLUMCS, U TOTO, YTO elIé
HEM3BECTHO; CAMOCTOSITEIILHO BBIJEIATH MMO3HABATEIBHYIO 11€Jb, YCTAHABIMBATD IPUYHMHHO-CIICICTBEHHBIE CBSA3U, OOBSICHAThH pa3IMyHbIC
SBJICHHSI HA OCHOBE (PM3NYECKOM TeOpuH

auynocmuwle: HopMUpOBaHHUE EHHOCTH 3I0POBOTO U Oe30MacHOro oopasa )xu3Hu; GopMUpoBaHHE YOSKIEHHOCTH B IPUMEHUMOCTH
HaY4HbIX 3HaHUH JUIsl OOBSICHEHUS SIBJICHUI OKPYXKAIOIEro Mupa

npeomemmble: HAyUUThCsl OOBSACHATH OIBITHI MO AIEKTPHU3AIMHU Tell; TPUBOIUTH IPUMEPHI, TOKa3bIBAIOIIHNE CYIIECTBOBAaHHE
IEKTPUUECKUX 3apsiI0B Pa3HbIX 3HAKOB; IPUMEHSATh 3HaHUS O CIOCO0axX IEKTPU3ALUU U 3aKOHE COXPAHEHUS JIEKTPUUECKOTO 3apsaaa 1is
00BSICHEHUS SIBJICHUHM OKPY>KaIOLIer0 MUpPa

46/2

3akoH Kynona 1 Toueunsrit 3apsa. 3akon Kynona. ®usndeckuid cMbIct koddduimenrta
MpONOPIUMOHAIBHOCTHU B 3aKoHE KynoHna. Pemenue 3anau

Memanpeomemuple: C TOCTATOUYHOM IMOTHOTOW U TOYHOCTBIO BBIPAJKATh CBOM MBICII B COOTBETCTBHUH C 3a1a4aMH U YCIIOBUSIMU
KOMMYHHKAIMH; BBITOJHATE ASUCTBHS 110 00pa3ily, OLICHUBATh U KOPPEKTUPOBATH CHCTBUS B COOTBETCTBUH C 3TAJOHOM; UCKATh
nHpopManuio, GopMHPOBATH CMBICIIOBOE YTEHHE, 3aKPEIUIATh U IIPU HEOOXOIUMOCTH KOPPEKTUPOBATh N3YUYEHHBIE CIIOCOObI IEHCTBUH,
MIOHATUHN U aITOPUTMOB

Jauynocmuwle: HYOPMUPOBAHUE YCTOWUMBONW MOTUBAIMM K OOYYEHHIO Ha OCHOBE COCTaBJICHUS aJlTOPUTMa pEILeHHs 3a/1a4

npeomemmuole: 3HaTh POpMyITUpPOBKY 3aKoHa KynoHa, yMeTh NIPUMEHSATh €r0 MaTEMaTHUECKOE BBIPAKEHUE JIJIs pEIIeHUs 3a/1a4 Ha
B3aMMOJCHCTBHUE dJICKTPUUECKUX 3aPsI0B; 3HATh €AMHUIY H3MEPEHUS NIEKTPUYECKOTO 3aps/ia; 3allUChIBaTh YCIOBUE U PEUICHHUE 3a/1a4 110
COCTABJICHHOMY QJITOPUTMY

47/3

DnekTpudeckoe noje. Hanpssk€HHOCTD 1 bim3koaeiicTBrE U TAIbHOICUCTBHE. DeKTpruueckoe nose. Hanpsxk€HHOCTh
QJICKTPHUYICCKOTO I10JIA SJICKTPHUYCCKOTO ITOJIA. CuiioBble JIMHUHU QJICKTPHUYCCKOTIO I10JIA. OIIHOpO,[[HOC n
HEOJIHOPOAHOE dJIeKTpHuecKoe nose. Pemenne 3amau

MemanpeomemHuple: CIyliaTh, BCTYNATh B IUAJIOT, YYaCTBOBAThH B KOJUIEKTUBHOM O0OCYXI€HUH MPOOIIEMBbL; (POPMUPOBATH LEJIeI0ONIaraHue
KaK MOCTAaHOBKY y4eOHOM 3a/1a4yil HA OCHOBE COOTHECEHHSI TOTO, UTO YK€ U3BECTHO U YCBOCHO YUYaIIUMCS, U TOTO, YTO €I1€ HEU3BECTHO;
CaMOCTOATENIbHO BBIICNIATH O3HABATEIbHYIO 1€]1b, YCTAHABIMBATH MPUUYUHHO-CIIE/ICTBEHHBIE CBSI3U

JUYHOCmHble: POPMUPOBAHUE [IEHHOCTHBIX OTHOLLIEHUH APYT K APYTY, YUUTENIO, YUEHBIM; (HOPMUPOBAHHUE YCTONYMBOW MOTHBAIIMH K
NpUOOPETEHUIO HOBBIX 3HAHUN, YMEHMIA, HABBIKOB, CITIOCOOOB JIEHCTBUA

npeomemHuble: HAYYUTHCS TIOHUMATh CMBICIT (PU3MYECKON BETMYUHBI "HAMIPSKEHHOCTH JIEKTPUUECKOTO MMOJIs"; BBIBOJUTH U PUMEHSATH
dbopmyny st pacuéTa HaNPSHKEHHOCTH AIISKTPHUYECKOTO TOJIsl; HAYYUThCS O0BSICHIATh B3aUMOJICHCTBHE AJICKTPUUYECKHX 3aPSJIOB, ONIEPUPYS




Ne Hara Komn-Bo
Tema ypoka Coneprxanue ypoka
o/ 1Al (baKT 4acoB

MOHSITHEM DJIEKTPUUYECKOTO MO ; TpadUIecKr H300paKaTh CHIIOBBIC JTMHUH SICKTPUUYECKOTO MO IS pa3IMIHBIX BHIOB B3aUMOACHCTBUS
3aps0B; ONPENENsITh HAlIPaBJICHUE BEKTOPA HAPSHKEHHOCTH

48/4 ITone Toyeunoro 3apsna u wapa. [IpuHnun 1 CunoBsble IMHUN JIEKTPUYECKOTO 0JI1 TOUEYHOI 0 3apsaa U mapa. [IpuHnun
CYNEPHO3UIIUHU NOJIEH cynepnos3uiuu nojeu. Pemenne 3agaqy

Memanpeomemmpie: C TOCTATOYHOMN MOJHOTONW U TOUHOCTBIO BBIPAXKaTh CBOM MBICIIA B COOTBETCTBUU C 33/1a4aMU U YCIIOBUSAMH
KOMMYHHKAIMH; BBITOJHATE ASUCTBHS 110 00pas3ily, OLEHUBATh U KOPPEKTUPOBATh JCHCTBUS B COOTBETCTBUH C 3TAJOHOM; UCKATh
uHpopmanuio, GopMHUPOBATH CMBICIIOBOE YTEHHE, 3aKPEILISATh U MMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH U3yUEHHbIE CIIOCOObI 1EUCTBUM,
MOHATHUH U ANITOPUTMOB; IPUMEHATH 3HAHUS U3 JAPYTUX MPEIMETHBIX 00IacTen

auynocmuwle: HOpMUPOBAHUE YCTOWYMBONW MOTHUBAIIMH K OOYYEHHIO Ha OCHOBE COCTABJICHUS aJlTOPUTMA PEIICHHS 3a/1a4

npeomemHble: HAYUYUTHCS ONUCHIBATh PACIIOI0KEHUE CHIIOBBIX JIMHUI AIEKTPUUYECKOTO TOJII TOUEUHOTI'O 3aps/ia U 3apsKEHHOTO 11apa;
IIPUMEHSTh 3HaHUsI U3 Kypca T€OMETPUU AJIs1 HOCTPOEHNUSI BEKTOPHBIX CYMM KYJOHOBCKMX CHJI M HAPSDKEHHOCTH I0JISL; PEIIATh 3aJa4y Ha
IIPUMEHEHHE MPUHIMIIA CYNIEPIIO3UIIUH TOJIEH

49/5 [IpoBOHUKY U TUATIEKTPUKH B 1 [IpoBOJHUKY B AJIEKTPOCTATUYECKOM I0JIE. DIEKTPOCTATUYECKAS UHIYKITUS.
3IEKTPOCTATHUECKOM T10JIe JM3NeKTpUKHU B 3JIEKTpOCTaTHUECKOM 1oJe. [losipHble 1 HEeNOspHbIE
JuaieKTpuku. [lonsipusariust 1uaneKTpuKoB. JIuaaeKkTpuieckas NpOHUIIAEMOCTh

Memanpedmemﬂble: C I[OCTaTO‘-IHOI\/Il MOJHOTOM ¥ TOYHOCTBIO BBIPaXXaTb CBOU MBICJIM B COOTBCTCTBUU C 3a/la4aMU U YCIIOBUSIMU
KOMMYHHKAIUH; BBIJIEISITh U OCO3HABATh TO, YTO YXKE YCBOEHO B Kypce (PU3UKU U UTO eIl MOJJICKUT YCBOCHHIO, OLIEHUBATh KAYECTBO U
YPOBCHBb YCBOCHUA MaTCpHaJid, aHAJIU3UPOBATL U CUHTC3UPOBATh 3HAHUS, YCTAHABJIMBATL MIPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH
JIOTUYECKYIO LIETb PACcCYKICHUMN, BBIIBUTATh U 0OOCHOBBIBATH TMIIOTE3bI, BHIBOJUTH CJIE/ICTBUS

JuyHOoCcCmHble: POPMUPOBAHUE TIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npedmemuble: HAay4YHUTHCA O6’b5ICH$ITI> SABJICHUA BHGKTPOCTaTH‘{eCKOfI WHAYKIOWU, IPUHIOUAIIBI ITOJIIPpU3alIUU JUBJICKTPUKOB; IOHUMATh CMBICIT
(hbM3UYECKOM BETMYHUHBI " MUAJIEKTPUYECKAst MPOHUIIAEMOCTh'"; BBIBOJUTH U MPUMEHATH (POPMYITY IS pacdéTa TUAJIEKTPUIECKON
IMPOHUITACMOCTH 06I:$ICH5ITB MOBCACHHUC IMTPOBOJHUKOB U JUBJICKTPUKOB B 3JICKTPOCTATHYCCKOM I10JIC

50/6 [ToTeHIman 3MeKTpOCTaTUYECKOTO MOJIS. 1 [ToTeHManpHas SHEPTUsl IEKTpOoCcTaTUYECKOro nosst. [lorenuuman
Pa3noctb IIOTECHII1AJIOB SJICKTPOCTATUYCCKOI'O 1TOJIA, CBA3b C HaHpH)KéHHOCTBIO. Pa3noctn IIOTCHIIMAJIOB.
Hanpspbkenue. DKkBUNTOTEHIIMAIbHBIE NOBEPXHOCTH. Pelienne 3aaa4y

MemanpeomemHuple: TUNIAHUPOBATh Y4eOHOE COTPYIHUYECTBO C YUUTEIIEM H CBEPCTHHUKAMU, padOTaTh B TPYIIe, KOPPEKTUPOBATH U
OIICHUBATH JIEHCTBUS CBEPCTHUKOB; COCTABIIATH TUIAH M MOCJIEA0BATEILHOCTD JEHCTBUM, OCYIIIECTBIISATH KOHTPOJIb B JopMe CpaBHEHUS
criocoba AeCTBHS U ero pe3yibTaTa ¢ 3aJaHHBIM STAJIOHOM C IEJIbI0 O0HAPYKEHUST OTKJIOHEHUH M OTIIMYUI OT 3TaJOHA, BHOCHUTH
HEO0OXOMMBbIC UCTIPABIICHUS; CTABUTH U (DOPMYIUPOBATH MPOOJIEMBI, yCBAaUBATh aJITOPUTM ACATEIHHOCTH, AaHATU3UPOBATH MOTYICHHBIC
pe3yabTaThl

Juunocmuule: GOPMUPOBAHNE KOMMYHHKATHUBHONW KOMIIETEHTHOCTH B OOIICHUH M COTPYTHUYECTBE CO CBEPCTHUKAMH U YIUTEIIEM;
OBJIJICHHE HAYYHBIM MMOJAXOO0M K PEIICHUIO Pa3IMYHBIX 3a7a4; ((OPMHUPOBAHKE [IETTOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOMN MPAKTUKH

npeomemuble: HAYINTHCS O0BSICHATH 3HAYCHHE MOHATHI "moTeHIan", "pa3HOCTh MOTEHIIMAIOB", "9KBUMIOTCHIIMATbHBIC TOBEPXHOCTH "




n/a

[ara

IIaH
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Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

BBIBOJMTDH U MPUMEHATH (POPMYIIBI U pacyéTa NOTEHIMAala U Pa3HOCTH NOTEHIIMAJIOB

51/7

OnexrpoémkocTs. Konnencarop 1 OnexrpoéMkocTs. KoHzeHcaTop, ero BUbl. DIE€KTPOEMKOCTD INIOCKOTO
KoHzieHcaTtopa. CoelMHEHNE KOHAEHCATOPOB. DHEPIHUs JIEKTPUUECKOIO OIS
KOHJeHcaTopa. PemieHue 3agau

MemanpeomemHuple: C T0OCTaTOUYHOM MOTHOTOM U TOYHOCTHIO BBIPa)KaTh CBOM MBICIIM B COOTBETCTBHUH C 3a/1adyaMH U YCIIOBUSIMU
KOMMYHHKAIUH, CITYIIaTh U BCTYNATh B TUAJIOT, Y9aCTBOBATh B KOJJIEKTUBHOM OOCYXICHUU MPOOJIEMBI; 0CO3HABATH CAMOTO Ce0sI KaK
JBUKYIIYIO CUJTYy CBOETO HaAYYEHHSI, CBOIO CIIOCOOHOCTH K IMPEOJA0ICHHIO MPENSTCTBUI U CAMOKOPPEKIIUHU; CUCTEMHO MBICIHUTD, CO37aBaTh,
MPUMEHSITh U TPEOOPa30BHIBATH 3HAKHU U CUMBOJIBI [T PEIICHUS YU€OHBIX M MO3HABATEIBHBIX 33124

JuYHOCmHble: POPMUPOBAHUE 1IETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOH MPaKTHKH

npeomMemHble. HAYYUTHCS TIOHUMATh CMBICHT (PU3NYECKON BETUIMHBI "IIEKTPOEMKOCTH"; BBIBOJUTD U IPUMEHATH (POPMYJIBI IJ1s pacuéra
ANMEKTPOEMKOCTH;, OOBSICHATH IPUHIIUI PAaOOTH U Ha3HAYEHHE KOHICHCATOPA; 3HATh TApaMEeTPhl, BIUSIONINE HA JIEKTPOEMKOCTE; PeliaTh
3aJ1a4M Ha pacy€T 2JIeKTPOEMKOCTH M SHEPTUU 3apsHKEHHOTO KOHIEHCaTopa

52/8

Pemenue 3agau \ 1 \ Pemenue 3amad no teme "DnekrpoctaTuka". [lonroToBka K KOHTPOJIBHOM padboTe

Memanpeomemusie: GOPMHUPOBATH MPECTABICHUS O MATEPUAILHOCTH MHPA; OCYIIECTBISITh KOHTPOJIb B (popMe CpaBHEHHS criocoba
JEUCTBHSA M €r0 pe3ynbTaTa ¢ 3aJaHHBIM 3TAJIOHOM C LIEJIBI0 OOHAPY)KEHHSI OTKJIOHCHUH M OTJIIMYMI OT 9TaJIOHA, BHOCUTH HEOOXOANMBIE
JOTIOJTHEHUSI ¥ KOPPEKTUBBI B TUIaH M CIIOCOO JACHCTBUS B CIydae PaCcX0xkIACHHUS 3TAIIOHA, PEATbHOTO JEHCTBUS U €ro MPOAYKTa, 0CO3HABATh
y4amumes TO, 9TO YK€ YCBOSHO M YTO IIE MOUIEKHUT YCBOSHHIO, OLICHUBATh KAYECTBO M YPOBEHb YCBOCHHS MaTepualia; aHaIM3UpOBaTh U
CHUHTE3UPOBATh 3HAHMUS, YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKYIO LIETIb PACCYXKACHUH, CTPYKTYPHPOBATh
3HAHUSA

auynocmuwle: HopMUpPOBaHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUU M COTPYJHHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIaJICHNE HAyYHBIM MOXO0/IOM K PEIICHHIO PA3IMYHbIX 3a/1a4; (POPMHUPOBAHUE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKU

npeomemHuble: HAYIUTHCS IPUMEHSITH UMEIOIINECS 3HaHUS K PELICHUIO KOHKPETHBIX 3a/1a4 (3aKOHBI 3JIEKTPOCTATHKH); TPAMOTHO
oopMIIATH perieHne 3a7a4 B TeTPan; UCIOIb30BaTh MaTEMAaTHUECKHUH anmapar B peIIeHNH 3a/1a4 Ha ypoKax (PU3MKH; OBJIAAETh HAYYHBIM
HOJIXOJIOM K PEIICHUIO Pa3IMYHbIX 3a/1a4 110 TeMe

53/9

Konrposnbnast padota Ne5 "Dnekrpocraruka” ‘ 1 ‘ KontponpHast pabota o Teme "DnekTpocraTuka’

Memanpeomemuuple: C TOCTaTOYHOM MOJTHOTONW U TOYHOCTBIO BBIPAXKaTh MUCHbMEHHO CBOM MBICIIU; TUIAHUPOBATh U IPOTHO3UPOBATH
pe3yabTaT; peuaTh 3aa4d pa3HbIMU CIIOCO0aMHU, BRIOMpaTh Hanboiee H3pPEeKTUBHBIE METO/IbI PELICHUS, IPUMEHSATH TOTY4YEeHHbIEC 3HAHUS
JuYHOCmHble: POPMUPOBAHUE IIETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OO0IIECTBEHHOH NMPaKTHKH; (OPMUPOBAHUE HABBIKOB CaMOaHAIN3a U CAMOKOHTPOJIS

npeomemmsvle: HAYIUTHCS CUCTEMATU3UPOBATH M BOCIPOU3BOANTD 3HAHUS M HABBIKH, MOJIYYEHHBIE NTPY U3YUYEHUHU TeMbI " DJeKTpocTaTuka'

54/10

DNEeKTPUUECKUN TOK 1 DNEKTPUUECKUM TOK. Y CJIOBHSI CYIIECTBOBAHUS IOCTOSTHHOTO 3JIEKTPUUECKOTO
toka. JleiicTBus ssekTpudeckoro Toka. Cuna Toka. Hanpsikenue. Pemenue 3agau

Memanpewnemﬂble: C IOCTaTOYHOM MOJHOTOM U TOUHOCTBIO BBIpaXXaTb CBOU MBICJIM B COOTBCTCTBUU C 3a/la4aMU U YCIIOBUSIMU
KOMMYHUKAIWHW,; INITAHUPOBATH U IIPOTrHO3UPOBATE PE3YIbTAT, AHAJIM3UPOBATH U CUHTC3UPOBATh 3HAHMWS, YCTAHABJIMBATH IPUYIUNHHO-




n/a

Harta

IIaH

bakt

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

CIIECTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKYIO LIETIb PACCYXACHUM, CTPYKTYpPUPOBATh 3HAHUSI

JUYHOCmHble: POPMUPOBAHUE YCTOMYMBON MOTUBALIMU K TPHUOOPETEHUIO HOBBIX 3HAHUI U MPAKTUUYECKUX YMEHUN

npeomemHble: 3HATh YCIOBHSI BO3HUKHOBEHHUS HJIEKTPUYECKOTO TOKA B TIPOBOAHUKAX M OOBSCHSITH UX C TOUKH 3PEHHSI SJIEKTPOHHON
TEOPUH NPOBOJMMOCTH; HAYYUThCS pElIaTh 3aJa4l Ha pacy€T CHIIbI TOKA

55/11

3axon OMa 11 ydacTKa LEMnu. 1 BonbT-amnepnas xapaktepuctuka nmposoanuka. Conporusienue. 3akoH Oma
Conportusnenue Ui yyacTka uenu. IlocnenoBarenbHoe U napaiesibHOE COEJUHEHNE
IIPOBOJIHUKOB.

MemanpeomenmHuple: C TOCTATOYHOM MMOJIHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIHA B COOTBETCTBHUH C 3a7a4aMH U yCIOBUSMHU
KOMMYHHKAIMH, CIIyIIaTh U BCTYNaTh B JMAJIOT, Y4aCTBOBAThH B KOJUIEKTUBHOM OOCYIEHUH MPOOIIEMBI; BBIIIOIHATE ASHCTBHS 110 00pasiy,
OLICHWBATh U KOPPEKTHPOBATH JACHCTBHS B COOTBETCTBHH C 3TAJIOHOM; CHCTEMHO MBICIHTb, CO3/1aBaTh, IPUMEHATH U MIPEOOPa30BHIBATH
3HAKM U CUMBOJIBI JUIS PELICHUs y4eOHBIX U MO3HABATEIbHBIX 33124

JAuuHocmuple: HGOPMUPOBAHNE IIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOH NMPakTHKH; PopMUpOBaHUE YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKH K PEasIbHBIM SIBICHUSIM

npeomemuble: HAYIUTHCS YUTATh U CTPOUTDH BOJIBT-aMIICPHBIC XapaKTEPUCTUKH Pa3INYHBIX TPOBOAHUKOB; IPUMEHATH (hopMyIry uis
pacuéra CONpOTUBICHUS MPOBOJAHMKA U MaTeMaTU4YecKOe BeIpakeHHe 3akoHa OmMa /1yl pelieHusi KOJMYECTBEHHBIX M rpad)uuecKux 3a/1au

56/12

JlaGopatopnas pabora Ne4 "M3yuenue 1 JlaGopatopHas pabota "M3yueHne nociae10BaTeIbHOro0 1 MapauieIbHOTO
M0CJIEI0BATENBHOTO U ApaJICIbHOTO COEJJMHEHUS IPOBOJHUKOB"
COEIMHEHMSI IPOBOIHUKOB" WHCTPYKTaX MO TEXHUKE O€30MaCHOCTH

Memanpeomemmuple: CTPOUTH IPOAYKTHBHOE B3aMMO/ICHICTBHE CO CBEPCTHUKAMH, KOHTPOJIMPOBATH KOPPEKTUPOBAThH U OLICHUBATH
JecTBUS MapTHEPA, C TOCTATOYHOM MOJIHOTON U TOYHOCTHIO BBIPaXKaTh CBOM MBICIIH B COOTBETCTBHUH C 3a7[a4aMH U yCIOBUSMHU
KOMMYHUKAIIH; COCTABIIATh IUIAH U TTOCIIEI0BATEILHOCTD ACHCTBUI, CPAaBHUBATH PE3YyJIbTAT U CIIOCO0 AEHCTBHUI C 3TATIOHOM C LIENbBIO
OOHapy>KEHHs OTKJIOHEHUH M OTINYMI; KOHTPOJIUPOBATh U OLIEHUBATH MPOLIECC U PE3YJIbTAThI e TeTbHOCTH

JuuHocmuple: GOPMHUPOBAHNE IPAKTUIECKUX YMEHHH; GOPMUpPOBaHUE YOSKIEHHOCTH B TPUMEHUMOCTH 3aKOHOB (DM3HUKH K
Ha0JII01aeMBIM B OKPY’KAIOIIEM MHUpPE SIBICHUSIM; BOCHUTAHUE aKKypaTHOCTH B OOpAIEHUH C Ja00paTOpPHBIM 000py10BaHHEM
npeomemnble: HAYIUTHCS IPOBEPATH ONBITHBIM IyTEM OCHOBHBIC 3aKOHOMEPHOCTH HOCJICAOBATEIFHOTO M MAPAIUIETBHOTO COSANHEHNUS
PE3UCTOPOB M CIPABEIMBOCTH (POPMYI JUIsl pacyéTa SKBUBAICHTHOT'O CONPOTHUBIICHHS

57/13

PaboTa 1 MOIIHOCTH IIOCTOSIHHOT'O TOKA 1 Pa6oTa 1 MOIIHOCTH AEKTpUYECcKOro Toka. HarpeBanue nmpoBOTHUKOB
ANEKTPUUYECKUM TOKOM. 3akoH [xoyns-Jlenua. Pemenne 3anau

MemanpeomemHbple: CIyIIaTh, BCTYIIATh B TUAJIOT, y4aCTBOBATh B KOJUIEKTHBHOM OOCYKJIEHUH MPOOJIeMbl; hOPMHUPOBATH IIEJICIOIaraHnme
KaK MOCTAaHOBKY Y4€OHOM 3a/1a4yil Ha OCHOBE COOTHECEHHSI TOTO, UYTO YK€ U3BECTHO U YCBOCHO YUAIIUMCS, U TOTO, YTO €II¢ HEU3BECTHO;
CaMOCTOATENILHO BBIICNIATH MO3HABATEIBHYIO 11€]1h, YCTAHABIUBATH MPUUYWHHO-CIICICTBEHHBIC CBSI3U

auynocmuwle: HOpMUPOBAHUE YMEHUS BUAETH MPOSBICHUS SABJICHUNA NPUPOABI B TEXHUYECKUX PEUICHUsX; (HopMUpoOBaHHE yCTOMYUBON
MOTHUBAIIMH K U3YYCHHIO HOBOTO HA OCHOBE aJITOPUTMA BBHITIOJTHEHUS 3aIaHUS

npeomemuble: HAyUUThCSl OOBACHATH HArpEeBaHUE MTPOBOJIHUKOB JICKTPUUECKUM TOKOM; PACCUMTHIBATh (pr3nyecKre BeIMUuHbI "padoTta
Toka", "MOUIHOCTB TOKA", "KOJMYECTBO TEIUIOTHI, BBIJEIUBILIECECS IPU MPOXOKIECHUH TOKA'; 3aMMCHIBATh YCIOBUE U PEIICHUE 33/1a4 110
COCTaBIECHHOMY aJITOPUTMY




n/a

[ara
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Tema ypoka Kon-8o Coneprkanue ypoka
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58/14

O/1C. 3akoH Oma 1715 IOJTHOW Lenu 1 Croponnue cuisl, ux npupoaa. /1C. XapakTepucTUKN HCTOYHUKOB TOKA.
BayTpeHHe conmpoTUBIEHHE UCTOYHUKA TOKA. 3aKkoH OMa J1s MOJIHOW LIEeTIH.
Pewenue 3amau

MemanpeomemHuuple: CIylaTh, BCTYNaTh B IUAJIOT, Y4aCTBOBATh B KOJUIEKTUBHOM OOCYXKICHHUH MPOOJIeMbl; OOHAPYKUBATh U
dbopMynupoBath yaeOHY0 podiemMy; GopMHpPOBaTH CHCTEMHOE MBITIICHUE (TOHSATHE — IPUMEpP — 3HAYCHHE YIeOHOTO MaTepHaa 1 ero
MIPUMCHCHHE )

auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npeomemuble: HAyUUThCs OOBACHATH 3HAUCHHE MOHATUH "AIIeKTPOABIDKYIIas cuita", "CTOpOHHHME CHIIBI'"; 3HATh OCHOBHBIE XapaKTEPUCTUKU
HMCTOYHUKOB TOKA; HAYYUTHCS MPUMEHTH 3aK0oH OMa 15 MTOJIHOM LIeTH MTPU PEIIeHUH 3a]1a

59/15

JlaGopatopnas pabora Ne5 "M3mepenue 1 JlaGopatopHas pabota "N3mepenue D/]C u BHYTpEHHETO CONMPOTUBIICHHUS
OJ1C 1 BHYTPEHHETO CONPOTUBIICHUS HMCTOYHHKA TOKA"
MCTOYHMKA TOKA" HNHcTpyKTa) MO TeXHUKE 0€30MaCHOCTH

MemanpeomentHple: CTPOUTH MPOTYKTUBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMH, KOHTPOJIUPOBATh KOPPEKTHPOBAThH U OLICHUBATH
JEWCTBUS TAPTHEPA, C TOCTATOYHOH TMOJTHOTON M TOYHOCTHIO BHIPAXKaTh CBOM MBICIIH B COOTBETCTBHUH C 3a7[a4aMH U yCIOBUSMHU
KOMMYHHKAIH; COCTABJIATh IUIAH U MOCIEA0BATEIbHOCTh ICHCTBUIN, CPaBHUBATDH PE3YNbTAT U CIIOCOO JACHCTBHIA € 3TAJTOHOM C LIENbIO
OOHapyKeHHS OTKJIIOHECHUH M OTIUYNI; KOHTPOJIMPOBATh M OIICHUBATH MPOIECC U PE3YNITATHI e TSILHOCTH

auynocmuple: HopMUpOBaHHUE MPAKTUYECKUX YMEHHI; (popMupoBaHue yOKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3HKH K
Ha0JII0JaeMBIM B OKPYIKAIOIIEeM MHUPE SIBIICHUSM; BOCTIUTAHUE aKKyPAaTHOCTH B 0OpaIlieHUH ¢ JIA0OpaTOPHBIM 000PYI0BaHHEM
npeomemmusie: HAyUNTHCS ONPEAEATh ONbITHBIM MyTéM DJIC NCTOYHMKA TOKA U PACCUUTBIBATH €0 BHYTPEHHEE CONIPOTUBIICHHE,
MI0JTB3YSICh 3HAYCHUSIMU KOCBEHHBIX U3MEPCHUI

60/16

Pemenue 3amau 1 Pemenne 3aga4d o reme "3akoHbI TOCTOSHHOTO TOKA". I[loAroTOoBKA K
KOHTPOJIbHOW paboTe

Memanpedmemﬂble: C I[OCTaTO‘-IHOI\/Il MOJHOTOM ¥ TOYHOCTBIO BBIpa’XXaTb CBOU MBICJIM B COOTBCTCTBUU C 3a/la4aMU U YCIIOBUSIMU
KOMMYHMKAIUH; BBITOJHATH JEHCTBUS 110 00pasily, OLIEHUBATh U KOPPEKTUPOBATh NEHCTBHUS B COOTBETCTBHH C ATAIOHOM; UCKATh
uHpopMaIuio, GoOpMHUPOBATH CMBICIIOBOE YTECHHE, 3aKPEIUIATh U ITPU HEOOXOIMMOCTH KOPPEKTUPOBATh N3YUEHHBIE CITIOCOOBI IEHCTBHIA,
MOHATUH U aJITOPUTMOB

JIUYHOCHHbIE. q)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06H.I€HI/II/I U COTPYAHHUYCCTBC CO CBCPCTHUKAMU U YUUTCIICM;
OBJIaJICHHE Hay4YHbIM MOAXO0M K PEIICHUIO Pa3IMYHBIX 3a7a4; ((OPMHUPOBAHKE LIETTOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH

npeomemmuble: HAyYNTHCS IPUMEHATh UMEIOLIUECS 3HAHUS K PEIICHUI0 KOHKPETHBIX 3a/1a4 (3akoHbl OMa); TpaMOTHO O(OPMIIATH peleHue
3aa4 B TCTpaar; UCIIOJIb30BaTh MaTeMaTHYECKUU afrapar B pCIICHUHU 3aJa4 Ha YpOKax q)HSI/IKI/I, OBJIAACTb HAYYHBIM MMOAXOJ0M K
PEILICHUIO Pa3IMYHbIX 3324 [0 TeMe

61/17

Konrponsnas padora Ne6 "3akoHbI 1 KonTtponbHas pabora no Teme "3aKoHbI TOCTOSIHHOTO TOKA"
IOCTOSIHHOTO TOKa"

Memanpeomemuple: C JOCTATOUHOM MOJTHOTONW U TOYHOCTBIO BBIPAYKAaTh MMCbMEHHO CBOM MBICIIU; IUIAHUPOBATh U NPOrHO3UPOBATH




n/a

Harta

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

pe3yabTaT; peuaTh 3aa4d pa3HbIMU CIIOCO0aMHU, BBIOMpaTh Hanboiee H3PPEeKTUBHBIE METO/IbI PELICHHUS, IPUMEHSATh TOTY4YEeHHbIEC 3HAHHS
auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OO0IIECTBEHHOH NMPaKTHKH; (OPMUPOBAHUE HABBIKOB CaMOAHAIN3a U CAMOKOHTPOJIS

npeomentHbie: HAyUUThCSl CHCTEMAaTU3UPOBATh U BOCIIPOU3BOJUTH 3HAHUS M HABBIKH, MIOJTY4YE€HHBIE IIPU U3YYEHUU TEMBI "3aKOHBI
IIOCTOSIHHOT'O TOKa"

62/18

DJIEKTpOHHAs MPOBOJIUMOCTh METAJIJIOB 1 DJIEKTPOHHAs MPOBOJIUMOCTh METAJIIIOB. 3aBUCUMOCThH CONTPOTUBIICHUS
IIPOBOJHMKA OT TemnepaTypsl. CBepXIpOBOAUMOCTb

Memanpeomemuple: C T0CTaATOUHOM IOJTHOTOW U TOYHOCTBIO BBIPAYKAaTh CBOM MBICIIM B COOTBETCTBHUH C 3a/ladyaMH U YCIIOBUSIMU
KOMMYHHKAIMH, CIIyIIaTh U BCTYNATh B AMAJIOT, YYaCTBOBATh B KOJUIEKTUBHOM OOCYX/IEHUH MPOOJIEMBI; 0CO3HABATh CaMOro ce0s Kak
JBIDKYILYIO CHITY CBOETO Hay4€HHsI, CBOIO CIIOCOOHOCTH K ITPEO/I0JICHUIO MPEMSTCTBUN U CAMOKOPPEKIMH; aHAIN3UPOBATh U
CHUHTE3UPOBATh 3HAHUS, YCTAaHABIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKYIO LIETIb PACCYXKACHUN, CTPYKTYpUpPOBATh
3HaHUsA

auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npeomemnble: HAyUUThCS OOBACHATH 3HAUCHHE MOHATUH "3IIEKTPOHHAS TPOBOIUMOCTSE", ""CBEPXIIPOBOIUMOCTS", "KpUTHUYECKAs
TemnepaTypa'; 3HaTb OCHOBHBIE BH/IbI IPOBOJIMMOCTH; 3HaTh Ha3HAUYEHHUE U 00JIaCTh MPUMEHEHUS CBEPXIIPOBOIHUKOB

63/19

DJIEKTPUYECKUI TOK B MOJYIPOBOAHUKAX 1 DIIeKTpUUYECKHI TOK B IONyMpoBogHUKaX. COOCTBEHHAS U TPUMECHAs
IPOBOJUMOCTH, p-n-nepexo. [1omyrnpoBoiHUKOBBIE TPUOOPHI

MemanpeomemHuuple: TIIAHUPOBATh y4eOHOE COTPYIHUYECTBO C YUUTETIEM U CBEPCTHUKAMU; (HOPMUPOBATH LieJIenoIaraHue Kak MOCTaHOBKY
yueOHOMH 3a/1a4M Ha OCHOBE COOTHECEHHUS TOTO, UTO YK€ U3BECTHO U YCBOCHO YYAIIUMCS, U TOTO, YTO €1IE HEU3BECTHO; CAMOCTOSTEIILHO
BBIICTISITH TIO3HABATENBHYIO 11€J1b, UICKATh U BBIACIATH HEOOXOIMMYIO HH(OPMAIIHIO, YCTAHABINBATh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U
auynocmuwle: HopMUpoOBaHHE MOTUBAIIMY B N3YYEHUH HAYK O MPUPOJIE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS TIPUPOIBI U
MPUMEHUMOCTH MU3y4aeMbIX 3aKOHOB K BaYKHEHUIITUM 00JIaCTAM ACSITEbHOCTH YEJIOBEYECKOro 00IecTBa

npeomemuble: HayUUThCS IPUMEHSTH 3HAHUS TEOPUH ITPOBOJANMOCTH MOIYIPOBOJHUKOB Uil OOBSICHEHHS IPUHLIKIIA paObOTHI 1M01A U
TPAH3KMCTOPA, ONUCAHMS MX MPAKTHYECKOW 3HAYMMOCTH U MPUMEHHUMOCTHU

64/20

DNEeKTpUUYECKU TOK B BAKYyMe ‘ 1 ‘ TepmoanekrponHas smuccus. Katoanple mydun. DIeKTpOHHO-TTydeBas TpyOka

Memanpeomemusle: IIAHUPOBATh YIeOHOE COTPYTHHYIECTBO C YUUTEIEM U CBEPCTHHUKAMU; ONPEICIIATh MOHITHS, CTPOUTH
YMO3aKJIIOYCHUS H JEJIaTh BHIBOJIbI; BBLICIATH H (POPMYIUPOBATH MTO3HABATEILHYIO 11€J1b, HCKATh U BBIJICISATH HEOOXOAUMYIO HH(POPMAIIHIO
JuyHOCmHble: HOPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH
OOIIECTBEHHOH NMPaKTHKH

npeomemmble: HAYINThCsl OOBSICHATH SIBICHUE TEPMOICKTPOHHOH IMUCCUH; OOBSCHSATH NPUHIIHIT ICHCTBHS M HA3HAUYCHUE IICKTPOHHO-
Jy4eBOW TPyOKH, OCHOBBIBAsICh Ha CBOMCTBAX AJICKTPOHHBIX YYKOB

65/21

DJIEKTPUYECKUI TOK B KHIKOCTSX. 1 DIIEKTPOJIMTHYECKAS AUCCOIUALIMS. DIIEKTpon3. 3akoH Dapanes 1jis
DneKkTponn3 anekTposin3a. Pemenue 3agau

Memanpedmemubte: C Z[OCTaTOqHOP'I IMOJTHOTOHM ¥ TOYHOCTBIO BbIpa’XaTb CBOU MBICJIM B COOTBETCTBUU C 3ajJa4aMU U YCIIOBUSIMU
KOMMYHUKAIUHW, CIIYHIATh XU BCTYIIATh B JUAJIOT, YIACTBOBATH B KOJUICKTHUBHOM OGCy)KI[eHI/II/I HpOGJIeMBI; O0CO3HABAaTh caMOTo ceOs KaKk




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

JBIDKYIIYIO CHITY CBOETO HayueHHsI, CBOIO CIIOCOOHOCTD K MPEOI0JICHUIO MPETATCTBUI U CAMOKOPPEKIIMH; TPeoOpa3oBbIBaTh HH(POPMAIIHIO
U3 OZHOTO BUJBI B APYTOH, HCIIOJIB30BATh MEXIIPEAMETHBIC TIOHATHS U CBA3H

auynocmuwle: HopMUpOBaHUE YCTOMYMBONW MOTUBAIIMH K OOYUEHHIO HA OCHOBE COCTABJICHHUS AITOPUTMA PEIICHUs 33/1a4; IPUMEHEHUE
TEOPETUUYECKUX 3HAHUH U1 OOBSICHEHUS SIBIICHUH OKPY’KaIOLIEr0 MUpPa; BOCIIUTAaHUE IEHHOCTHOTO OTHOIIEHUS K TBOPLIAM HAYKH
npeomemuble: HAyUUThCs OOBIACHATH MPOLIECC MPOTEKAHMUS TOKA B PACTBOPAX U PACIUIABAX Ha OCHOBE TEOPHHU AIIEKTPOIUTUUECKOM
JUCCOLMALH, H3y4acMOU B KypCe XMMHUH; HAYYUTHCS IPUMEHATh 3aKOH drekTponusa dapanes Ui pelieHus 3a1a4 [0 COCTaBICHHOMY
AITOPUTMY; OTIMCHIBATH CMBICI U cpepy NPUMEHEHHUS SIBJICHUS JISKTPOJIH3a

66/22

DJIEKTpUYECKUH TOK B razax. [1masma 1 Nonunzanus raza. CaMOCTOSATENbHBIN U HECAMOCTOSATEIbHBIN pa3psa. Tumbl
ra3oBbIX pa3psanos. ITnazma

MemanpeomemHuuple: C TOCTaTOUYHOM MOTHOTOM U TOYHOCTBIO BBIPa)KaTh CBOM MBICIIA B COOTBETCTBHUH C 3a/1a4yaMH U YCIOBUSIMU
KOMMYHHKAIUH, CIYIIIaTh U BCTYNATh B TUAJIOT, Y9aCTBOBATh B KOJJIEKTUBHOM OOCYXICHUU MTPOOJIEMBI; ONIPEIEISITh MIOHSITUS, CTPOUTD
YMO3aKJIIOUYEeHHS U JIeNIaTh BBIBOJIbI; aHAJTM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAHABIMBATH IPUUNHHO-CIICICTBEHHBIE CBSI3U, CTPOUTD
JIOTUYECKYIO LIeTh PACCYXKACHUH, CTPYKTYpPUPOBATh 3HAHUS

JuYHOCmHble: POPMUPOBAHUE 1IETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH NMPaKTHKH

npeomemHuble. HAYUYUTHCS OOBSICHATH TOHATHUS "Ta30BbIN pa3psan, "monuzanusa", "mmasma"; OTIHYHS CaMOCTOSTEILHOTO U
HECaMOCTOSITENILHOTO pa3psiaa B ra3ax; OObsICHSTh CBOWCTBA U 3HAYCHHE IIJIA3MBI

Hrorosast koHTposibHAs pabora (1 gac)

67/1

Hrorosast koHTpoIbHAs paboTa \ 1 \ HToroBasi KOHTpOJIbHAsI paboTa 0 OCHOBHBIM TeMaM Kypca ¢usuku 10 kiracca

Memanpewnemﬂble: C I[OCT&TO‘-IHOﬁ HOJIHOTOU U TOYHOCTBIO BBIpaXXaTb MMCbMCHHO CBOU MBICJIM,; INIAHUPOBATH U MPOTrHO3UPOBATH
pe3yibTaT; pelaTh 3a/1a41 Pa3HbIMU CITIOCO0aMHU, BRIOMPATh Hanbosee 3G EeKTUBHBIC METOIbI PEIICHUS, TPUMEHSTh MTOJIYYCHHBIC 3HAHUS
JUYHOCmHble: POPMUPOBAHUE TIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPaKTHKH; (OPMHUPOBaHUE HABBIKOB CAMOAHAIIN3a M CAMOKOHTPOJIS

npeomemmble: HAYUUTHCS CUCTEMAaTU3UPOBATh M BOCTIPOU3BOIUTH 3HAHUS M HABBIKH, TIOJTYUYEHHBIC TIPU U3yYeHUU TeM Kypca ¢pusuku 10
KJjacca

0606menue (1 gac)

68/1

O600meHne \ 1 \ [ToBTOopenne n3yuennoro 3a kype 10 kmacca. [Togsenenne nToroB paboThl 3a TOJT

MemanpeomemHble: OCYIECTBISITH KOHTPOIb M CAMOKOHTPOJIb CITIOCOOOB JIEHCTBHI; 0CO3HABATH CAMOT'0 Ce0S KaK ABMKYIIYIO CHITY
CBOETO HAaYYCHHS, CBOIO CIIOCOOHOCTH K MPEOJIOJICHUTO MPEIATCTBUN H CAMOKOPPEKITUH; OOBACHITH (PHU3NICCKHE SIBICHUS, TIPOIIECCHI,
CBSI3M U OTHOIIICHUS HA OCHOBE COOCTBEHHBIX HAOIIOACHMIA, YKCIIEPIMEHTOB, a Tak)Ke (GU3HUECKUX TEOPU

JuYHOCmHble: POPMUPOBAHUE YCTOMYUBON MOTHUBAITUU K CAMOCOBEPIICHCTBOBAHHIO

npeomemHuble: HAYINTHCS aHAIM3UPOBATH IOMYIIICHHBIE OIMTUOKH, BBITOIHATH PA0OTY MO UX MPEAYNPEKICHHUIO, POBOIUTH TUATHOCTUKY
Y4eOHBIX JTOCTHKEHUHN




KanenaapHo-rematudeckoe nianupoanue (11 kiaacc)

Ne
n/a

Jara

IJIaH | ¢axr

Tema ypoka Kon-8o Coneprkatnue ypoka
Yp 4ACOB P yp

OnexkrpoanHamuka (11 gyacon)

1/1

B3aumoneictere TokoB. MarHuTHOE 1oJIE. 1 B3aumoneiictBrue npoBoAHUKOB ¢ TOKOM. OnbIT DpcTena. MaruutHoe
MarsuTHas HHIYKIUS B3aUMO/ICHICTBUE, MATHUTHAS CWJIA. 3AMKHYTBII KOHTYp C TOKOM B MarHUTHOM
WHCcTpyKTax Mo TeXHUKE 0€30MacHOCTH nosie. MarHuTHasi MHAYKIUS, HallpaBJIeHUE BEKTOPAa MAarHUTHOM MHTYKLIUH.
Jluanu marautHOM nHAykuH. [IpaBuio OypaBurnka. BuxpeBoe nose
HNHcTpyKTa) MO TeXHUKE 0€30MaCHOCTH

MemanpeomemHuuple: C TOCTaTOUYHOM MOTHOTOW U TOYHOCTBIO BBIPa)KaTh CBOM MBICIIM B COOTBETCTBHUH C 3a/1a4yaMH U YCIOBUSIMU
KOMMYHUKANUU; CAMOCTOATCIIbHO BBIACIATH ITO3HABATCIIbHYIO LICJIb, IPOBOAWUTL aHAJIOTUHU MCIKIY (I)I/IBI/I‘-IGCKI/IMI/I ABJICHUSMHU N
BEJMYMHAMU

auynocmuwle: HopMUpoOBaHHE MOTUBAIIMY B N3YYEHUH HAYK O MPUPOJIE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS TIPUPOBI U
MPUMEHUMOCTH (PU3NYECKUX 3HAHUN K OOBSCHEHUIO SBICHUI OKPYXKAIOLIETO MUpa

npedmemnble: HAay4YHUTbHCA O6’b5ICH$ITI> U OIIUCHIBATH ABJICHUC BSaHMOI[efICTBHSI MMPOBOAHUKOB C TOKOM U OIIBIT 3pCTe;[a; OGT;SICHSITB
3HAYCHHE MOHATHH "MarHuTHas cuia', "MarHuTHoe nosie", "MaruuTHast HHAyKuus'"', "mpaBmiio OypaBunka'; 0ObSICHATH YCIOBUS
CYIICCTBOBAHUA MArHUTHOTO IIOJISL U €TO XaPAKTCPUCTUKHU,; OIIPCACIIATL BUL JIUHUHN U HAITpaBJICHHUC BCKTOpA Mar HUTHOU WHIAYKIHUU IJId
pa3IMYHBIX CIYYaeB

2/2

Cuna Amnepa 1 B3anmopenicTere NPpOBOJAHUKA ¢ TOKOM M IIOCTOSIHHOTO MaruuTa. Moayiib
BEKTOpa MarHUTHOW MHAYKIMU. Cuna Amnepa. EAMHUIIBI M3MEpeHrs] MarHUTHOM
unaykuud. ITpasuiio neBoil pyku. [lpumenenue 3akona Ammnepa. Pemenue 3agau

MemanpeomemHuuple: BbISABIATH TPOOJIEMy, MHULIIMATUBHO COTPYIHNYATh B MOMCKE U cOope nHpopMaLuu Ui €€ pa3pelieHus ; ONpeIesTh
MIOCJIE0BATEIBHOCTD IPOMEKYTOUHBIX LEJIEH ¢ YYETOM KOHEYHOT'O pe3yiIbTaTa, COCTABIATH IJIaH U OIIPENEIATh MOCIE10BATENBHOCTD
NeNCTBU; cTaBUTh U (OPMYIUPOBATH MPOOJIEMBI, YCBaUBATh AITOPUTM JI€ATEIbHOCTH, aHAJIU3UPOBATh U OLICHUBATD MTOJYYE€HHbIE
pE3yJIbTaTHI

JUuYHOCmHble: POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU; TOHUMAaHUE 3HAYMMOCTH
HayKkd; (POpMHUPOBAHHE 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOiicTBE MUpa U 001IecTBa

npeomemHmble. HAYYUTHCS OOBSICHATH 3HaUCHUE MTOHATUH ""crita AMmepa”, "paBuiio JIeBOW pyKu'"; ONpeAeIsITh HalpaBJICHUE CUITBI AMTiepa
B 33JIaHHOM CUTYaIlMH; 3HaTh (POPMYIUPOBKY 3aKOHA AMIEpa U YMETh IPUMEHSITh €r0 MaTEMaTUYECKOE BBIPAKEHHE ISl PELICHUS
pacYE€THBIX 3374 110 TEME

3/3

JlaGopatopnas pabora Nel "HaGmonenue 1 JlaGopatopHas pabota "Habmronenue neiicTBUS MarHUTHOTO TOJIS HA TOK"
JEWCTBUS MATHUTHOTO TOJIs1 HA TOK" HNHCTpyKTaX MO TEXHUKE 0€30MMaCHOCTH

Memanpeomemuple: CTPOUTH IPOIYKTUBHOE B3aMMOJIEHCTBUE CO CBEPCTHUKAMMU, KOHTPOJIMPOBAaTh, KOPPEKTUPOBATh U OLICHUBATh
JEUCTBYS MApTHEPA, C TOCTATOYHOM MOIHOTOM M TOYHOCTBIO BBIPA’KATh CBOM MBICIIA B COOTBETCTBHUH C 3aladaMH U YCIOBUSIMU
KOMMYHHKAIMH; COCTABJIATD IUIAH U MOCIEA0BATEIbHOCTh ICHCTBUIN, CPAaBHUBATD PE3YNIbTAT U CIIOCOO JAEHCTBHS C ATAJOHOM C LIETIHIO
OOHapyKeHHsl OTKJIOHEHUH M OTINYNI; KOHTPOIMPOBATh U OLIEHUBATh MIPOLIECC U PE3YJIbTAThI IEATEIbHOCTH

auynocmupte: HopMUpoOBaHHE MPAKTUYCCKUX YMEHHH, YOS)KIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DM3MKHU K HAOJII01aeMbIM B




n/a

Harta

IIaH

bakt

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

OKpY>KaroIlleM MUPE SBJIICHUSIM; BOCTUTAHHE aKKypaTHOCTH B 0OpaIlleHuu ¢ 1a00paTopHBIM 000pYI0BAaHUEM

npeomMemHble: HAYIUTHCSl OOBSCHSATH M OTIMCHIBATH ACWCTBUE MArHUTHOTO TIOJIS IIOCTOSTHHOTO MarHUTa Ha MPOBOJIHUK C TOKOM; 3HATh
OCHOBHBIC HAIPABJICHUSI TPUMEHEHHS 3aKOHA AMITEpa JUIsl CO3JJaHUS TEXHUYECKUX YCTPOUCTB (Ha MPUMEpPE AIMEKTPOU3MEPUTEITHHBIX
MPUOOPOB, IIEKTPOIBUTATEINSI, MUKPO(OHA, TPOMKOTOBOPUTEIIS U TIP.); MPUMEHSATh M BBIPA0ATHIBATh MPAKTUYECKHE HABBIKH PabOTHI C
npudopamu; 3¢PeKTHBHO paboTaTh B Iape

4/4

Cuna Jlopenua 1 JlelicTBME MAarHMUTHOTO MOJIS1 HA IBHOXKYIIYIOCS 3apsbKEHHYI0 yacTtuily. Cuna

Jlopenna. IIpuMeHeHue NpaBuiia JIEBOW PyKHU Ul ONIPEACIICHNS HAIIPABICHUS
cunbl JlopeHia. J[BuxeHue 3apsyKEeHHOM YacTUIbI B OJHOPOJHOM MarHUTHOM
nosie. Mcronp30BaHue I€MCTBUS MarHUTHOTO 1OJIs HA 3apsa. Pemenue 3amau

MemanpeomemHuuple: TIIAHUPOBATh y4eOHOE COTPYIHUYECTBO C YUUTEIEM, COTPYAHUUYECTBO CO CBEPCTHUKAMHU B MTOKMCKE U cOOpe
uH(pOpMAINH; C TOCTATOYHOM MOJIHOTOM U TOYHOCTBHIO BBIPAXKATh CBOU MBICIIH; (HOPMUPOBATH LiEJIENoaraHie Kak MOCTaHOBKY y4eOHOM
3aJla4l Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ U3BECTHO M YCBOCHO yYaIllMMCS, U TOTO, UTO €Il HEM3BECTHO; BBIICIATh U (OPMYINPOBATH
HE00X0AUMYI0 HH(POPMAIIHIO, CTPYKTYPUPOBATH 3HAHHS, IPOBOJUTH aHAJIIOTUU

JuYHOCmHble: POPMUPOBAHUE MOTUBALIMY B U3YUYEHUHU HAYK O IPUPOJIE, YOS KIEHHOCTH B BOZMOKHOCTH MO3HAHUS MTPUPOJBI U
MNPUMCHUMOCTH U3Yy4aCMBbIX 3dKOHOB K Ba)KHEUIITNM 06HaCT$IM ACATCIIbHOCTH YCIIOBCUYCCKOI'O OGH.[QCTBa

npeomemHuble: HAYYUTHCS OOBSICHATH 3HaUeHHe MOHATHH "crita JlopeHna", "mpaBuiio 1eBor pyku'; onpeaessiTh HalpaBICHUE CHITBI
JlopeHuia B 33/1aHHOW CUTYalluu ¥ YMETb IPUMEHATh €€ MaTeMaTHUECKOE BhIPaKEHHUE [UI PELICHNs PAaCYETHBIX 33134 110 TeME; OOBICHATD
XapakTep ABIKEHUS 3apsHKEHHBIX YaCTHI] B MATHUTHOM T0JIe

5/5

MaruuTHbIe CBOMCTBA BelllecTBa. Pelienne 1 HamaranumBanue BemiectBa. [ unoreza Ammnepa. @eppo-, 1ua- v mapamMarHeTUKH.
3a7a4 Howmensl. Temnepatypa Kropu. [Ipumenenne hpeppoMarneTHKOB

MemanpeomentHvle: OPraHN30BbIBaTh YUEOHOE COTPYTHUYECTBO C YUALTUMUCA U YUUTEJIEM, OIPEEIIATh CIOCOOb! IEHCTBUI B paMKax
NIPEUIOKEHHBIX YCIOBUN U TpeOOBaHUM; CTAaBUTh YUeOHYIO 3a/1a4y, COCTABJIATh IUIaH U MOCIEI0BATEIbHOCTD JEHCTBUM, OCYIIIECTBIATD
KOHTPOJIb B (pOpMe CpaBHEHMs cl1oco0a AEHCTBHS U €ro pe3yibTaTa C 3aJaHHbIM 3TaJIOHOM C LEJIbI0 OOHAPYKEHUS OTKIOHEHUH U OTJINYHUN
OT 3TaJloHa; BEIOMpaTh Hanbosee 3(h(HEeKTUBHBIE METOBI PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI, KOHTPOJIUPOBATh U
OLICHMUBATH IIPOLECC U PE3YJIBTATHI JEATCIBHOCTH

auynocmuwle: HopMUpOBaHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUU U COTPYJHHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMHU;
OBJIaJICHUE HAYYHBIM IIOAXOOM K PEIICHUIO Pa3IMYHBIX 3a]a4

npeomemuble: HayUUThCsl OOBACHATH Pa3IMUUe MArHUTHBIX CBOMCTB Pa3IMYHBIX BEIIECTB; 3HATh 00J1aCTH X MPUMEHEHUS; BBIPaXKaTh
¢u3nyeckre BennuuHbl B eauHunax CH; 3anuceiBaTh yCIOBHE U PEIIEHUE Pa3IMYHbIX 33]a4 Ha ONpE/eIeHNe HANIPABJICHHUs] MArHUTHBIX
JUHUH, cuiabsl AMnepa u cuiibl JIopeHna no cocTaBaeHHbIM aJITOPUTMaM

6/6

SIBiieHME NEKTPOMArHUTHOW UHAYKIUH. 1 SIBnenue snexkrpoMarHuTHOW MHAYKIUK. OnbITel Dapanes. MarHUTHBIN TOTOK.
MarnuTHsIii notok. IIpasumno JleHna EauHuiel usMepeHuss MarHUTHOTO 1oToka. HanpasiieHne HHIYKIHMOHHOIO TOKA.
[IpaBuiio Jlenma. 3akoH anexkrpoMarHuTHOM HHAYKIKK. DJC nnayknuu. Toku
Dyxo. Oeppursl. Pemenue 3anau

MemanpeomemHuuple: TIIAHUPOBATH y4eOHOE COTPYIHUYECTBO C YUUTEIEM, COTPYAHUUYECTBO CO CBEPCTHUKAMHU B MTOKMCKE U cOOpe
uHpopmanmu; GOpMHPOBATH IeJIeNoIaraHie Kak MOCTaHOBKY y4eOHOM 3a/1auu Ha OCHOBE COOTHECEHHUS TOT0, YTO YK€ U3BECTHO U YCBOCHO




Ne Hara Komn-Bo
Tema ypoka Coneprxanue ypoka
o/ 1Al (baKT 4acoB

YYaIIUMCS, U TOTO, YTO €II€ HEM3BECTHO; MCKATh U BBLACIATh HEOOXOAUMYIO MH(OPMAIIHIO, CIEI0BATH AITOPUTMY JACSITEIbHOCTH
JuYHOCmHble: POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH; UCTIOJIb30BaHUE
pUOOPETEHHBIX 3HAHUH 7151 0OBSCHEHUS SIBJICHUHN, HA0JII0JaeMbIX B TIOBCETHEBHOM KU3HU

npeomemHtble. HAYYUTHCS OOBSICHATH 3HAUCHUE MTOHATUHN ""DJIEKTpOMarHuTHas MHAYKIUA", "MHIYKIIMOHHBIN TOK", "MarHUTHBIN TTOTOK";
OOBSICHATH YCJIOBUS BOSHUKHOBEHHSI U CYIIECTBOBAHUS MHAYKIIHOHHOTO TOKA Ha MpuMepe onbiToB Papases; 3HaTh U IPUMEHATH Ha
IIpaKkTUKE npaBuwio JIeHa; 3anucelBaTh YCIOBHUE M PELICHUE 33/1a4 HAa IPUMEHEHHE NpaBuiia JIeHa o cCOCTaBIEHHOMY AJITOPUTMY

7/7 JlaGopatopnas padora Ne2 "M3yuyenue 1 JlaGopatopHas pabota "M3yueHue SBICHUS IEKTPOMArHUTHON MHIYKIUU"
SIBJICHUSI DJICKTPOMArHUTHOW MHAYKIIUN" WNHCTpyKTaX MO TEXHUKE 0€30MMaCHOCTH

MemanpeomemHple: CTPOUTH IPOIYKTUBHOE B3aMMOJEHCTBUE CO CBEPCTHUKAMMU, KOHTPOJIUPOBATh, KOPPEKTUPOBATh U OLICHUBATh
necTBUs MapTHEPA, C TOCTATOUYHOM MOJHOTOM U TOYHOCTHIO BBIPa’KaTh CBOM MBICII B COOTBETCTBHUH C 3a/1a4aMH U YCIOBUSIMU
KOMMYHHKAIH; COCTABJIATD IUIAH U MOCIEA0BATEIbHOCTh ICHCTBUIN, CPAaBHUBATDH PE3YNIBTAT U CIIOCOO AEHCTBHSI C ATAJOHOM C LIETIBIO
oOHapyKeHHsI OTKJIOHEHUH U OTJIIMYMi; KOHTPOJIUPOBATh U OLICHUBATH MIPOLIECC U PE3YNIbTAThI JESTEIbHOCTH

auynocmuwle: HOpMUPOBAHHUE MPAKTUIECKUX YMEHHH, YOS)KIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PU3MKHU K HAOJIr01aeMbIM B
OKpY>KaIoIlleM MUPE SBJICHUSM; BOCIUTAHHE aKKypaTHOCTH B 0OpallleHUuH C Ja00paTopHbIM 000py10BaHUEM

npeomemmble: HAyUUTHCS OOBACHATH U ONUCHIBATH BOSHUKHOBEHHE WHAYKIIMOHHOTO TOKA B 3aMKHYTOM IPOBOJHUKE, ONPEACIISATH €T0
HaIpaBJIeHUE COrIacHo npaBuiy JleHna;

8/8 OJIC nnnykuuu. CaMOUHIYKIIUS. 1 OJIC MHAYKIIUY B IBUKYIIMXCS TPOBOAHUKAX. DJIECKTPOIUHAMUYECKHI
NHayKTUBHOCTH mukpodoH. Camonaaykius. MHaykTuBHOCTH. Pemenne 3amau

MemanpeomemHuple: BLISABIATH TPOOIEMbI, OCO3HAHHO TUITAHUPOBATh U PETYJIUPOBATH CBOIO AEATEIbHOCTD, BIa/I€Th YCTHOM U MUChMEHHOM
peubio; (OpMHUPOBATH LeNIeNoJIaraHie Kak MOCTaHOBKY y4eOHOM 3a/1aun Ha OCHOBE COOTHECEHUS TOTO, YTO yXKe U3BECTHO U YCBOCHO
YYaIIUMCsl, U TOTO, YTO €HIE HEM3BECTHO; AHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAHABINBATH IPUYMHHO-CIIEACTBEHHBIE CBS3H,
CTPOMTD JIOTUYECKYIO LIETIb PACCYXKACHUN, CTPYKTYpUPOBATh 3HAHUS

JUYHOCmHble: POPMUPOBAHUE IIEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEH-
HOW MPAKTUKU; UCTIONIBb30BaHUE MPHOOPETEHHBIX 3HAHUN JJIs1 O0bSACHEHHS SIBJICHUN, HAOII0JaeMbIX B IOBCEHEBHOM KU3HU
npeomemHmble. HAYIUTHCA 00BICHATH 3HaueHue moHsATui "IJ1C nnayknun", "caMouHIyKIUA", "MHIYKTUBHOCTB'"; 3HATh (DOPMYITHUPOBKY
3aKOHA 3JEKTPOMArHUTHOW MHIYKIIMH U YMETh MIPUMEHSATh €r0 MaTeMaTHYECKOE BBIPAXKEHUE JUIs pEIICHHs 3a/1a4; 3HaTh 0003HAYCHUS U
eauHuLbl u3Mepenus puzndeckux BennuuH (3C UHIYKIMU, MATHUTHBINA TTOTOK, HHIYKTUBHOCTD); IPUBOJIUTH IPUMEPHI SBICHUS
CaMOUHYKIIMHU

9/9 DHeprusi MarHuTHOTO TOJISI TOKA. 1 DHeprusi MarHuTHOTO TOJISI TOKA. DJIEKTPOMAarHuTHoe 1ose. Pemenne 3ama4y
DIEKTPOMarHuTHOE MO0JIe

MemanpeomenHple: TUIAaHNPOBAaTh y4eOHOE COTPYJHHUYECTBO C YUUTENIEM U CBEPCTHUKAMU; COCTABIIATH IJIaH U MOCIIE0BATEIbHOCTh
yueOHBIX JeHCTBUIl; BBIABUTaTh U 00OCHOBBIBATH TUIIOTE3bI, 0003HAYATH MPOOJIEMBI U HAXOAUTH IMYTH UX PEIICHHs, aHATU3UPOBATh
OOBEKTHI C LEJIBIO BBIJICIEHUS X PU3HAKOB

auynocmuwle: HoOpMUpPOBaHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUU M COTPYJHHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM,
Hay4YHOT'O MMPOBO33pEHMs U IPEACTaBICHUHN O QyHIAMEHTAIBHBIX MOHATHAX

npeomemuble: HAYUUThCsl OOBIACHATh 3HAUCHHE MOHATUH "9HEPrusi MarHUTHOTO 1oJist", "3JIeKTPOMAarHuTHOE 1oJie""; pacCUnTHIBATh




Ne Hara Koin-Bo
Tema ypoka Coneprxanue ypoka
o/ 1Al (baKT 4acoB
SHEPTUI0 MAarHUTHOT'O MOJIS, CO3JaHHOI0 TOKOM B IIPOBOJHUKE; OOBSACHSIThH NIPEBPAILECHUS SHEPTHH, IPOUCXOJSIIIE IPU 3TOM; OOBSICHATh
CYILIECTBOBAHUE €MHOIO IEKTPOMArHUTHOIO HOJIS
10/10 Pemienue 3anau | 1 | Pemrenue 3a1au o teme "D1eKTpoIMHAMEKa"

MemanpeomenHple: OPTaHN30BBIBATh YUEOHOE COTPYIHUYECTBO C YUALTUMHCS U YUUTEIIEM, OIPEICIIATh CIOCOObI IEHCTBHI B paMKax
MPEJIOKEHHBIX YCIOBUN U TpeOOBaHMIA; CTaBUTh YUEOHYIO 3a/1auy, COCTaBJIATh IUIaH U MOCJIEeI0BAaTEIbHOCTD JEHCTBHM, OCYIIECTBIIATh
KOHTPOJIb B OopMe cpaBHEHUS ClIOc00a ASHCTBYS U €ro pe3yabTaTa ¢ 3aJJaHHBIM STAIIOHOM C IIeJIbI0 OOHAPYKEHUST OTKIIOHCHUH U OTITUIHA
OT ATaJIOHA; BBIOUpaTh Hanbosee 3¢ (HeKTUBHBIE METOIbI PEILICHUS 3a/]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI, KOHTPOJIUPOBAThH U
OLICHUBATH MPOLIECC U PE3YNIbTATHI AEATEILHOCTH

JUYHOCmHble: POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH U YUUTEISIMHU;
OBJIQJICHUE HAYYHBIM MOJX0JIOM K PEIICHUIO Pa3IMYHbIX 3374

npeomemmuble: HAyYNTHCS IPUMEHATh UMEIOLUECS 3HAHUS K PEIICHUIO0 KOHKPETHBIX 3a/1a4; IPaMOTHO 0(OpMIISThH pElIeHHE 3a/1a4 B
TETpaJiv; UCTIOIH30BaTh MATEMATUUYECKUI anmapat B pelICHUH 3a/1a4 Ha YpOoKax (U3UKH; OBJIa/IeBaTh HAYYHBIM MTOJXO0I0M K PEIICHHIO
pPa3JIMYHBIX 33/1a4 IO TEME

11/11

Kontponbras padora Nel 1 KoHnTtponbhas padota mo teme "DneKTpoaruHaMuKa"
"DnexTpoauHamuka'

MemanpeomentHple: C T0CTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXKaTh MMCbMEHHO CBOU MBICIIN; IUIAHUPOBATh U IPOTHO3UPOBATh
pe3ybTaT; peuaTh 3aa4d pa3HbIMU CIIOCO0aMHU, BRIOMpaTh Hanboiee H3PPEeKTUBHBIE METO/Ibl PELICHUS, IPUMEHSATH TOTY4YEeHHbIEC 3HAHUS
auynocmuwle: HOPMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OOIIIECTBEHHOH NMPaKTHKH, HABBIKOB CAaMOAHAIN3a K CAMOKOHTPOJIS

npeomentnbie: 3HaTh U IOHUMATh (PU3NYECKUI CMBICI U3YYEHHBIX TOHATUH, 3aKOHOB, SABJICHUI; HAYYUTHCS CUCTEMATU3UPOBATh U
BOCIPOM3BOJUTH 3HAHMSI U HABBIKHU, IOJYYEHHbIE IPU U3YYEHHUH TEMBI "DIeKTpoagHaAMHKa"

Kone6anus u BoHb! (20 9acoB)
12/1 Mexanndeckue kosebanus. [IpyKuHHBIN 1 1 KosnebarensHoe nBmxenne. Mexaandeckue konedanns. CBoOOIHbBIE KOIeOaHUs.
MaTeMaTU4YeCKU MassTHUKH BnyrtpenHue u BHewmHue cuibl. [Ipy>KMHHBINA MasgTHUK. Y paBHEHUE ABUKECHUS

TeJa, KOJICOTIOMErocs Mo ICMCTBUEM CHITBI YIIPYTocTH. MaTteMaTudecKuit
MasiITHUK. YPaBHCHI/Ie JABUXKCHUA MATEMATUUYCCKOI'O MasdTHHUKA

MemanpeomentHple: TUIAaHNPOBaTh y4eOHOE COTPYJHHUYECTBO C YUUTENIEM U CBEPCTHUKAMH; COCTABIIATH IIaH U MOCIIEI0BATEIbHOCTh
yueOHBIX JeHCTBUIl; BBIABUTaTh U 00OCHOBBIBATH TUIIOTE3bI, 0003HAYATH MPOOJIEMBI U HAXOAUTH IMYTH UX PEIICHHs, aHATU3UPOBATh
OOBEKTHI C LEJIBIO BBIJICIEHUS X PU3HAKOB

auynocmuple: HOpMUPOBAHNE HAYYHOTO MUPOBO33PEHHSI U TIPEACTABICHUH O (yHIAMEHTAIbHBIX MOHATHAX; HCIIOIb30BaHHE
IPUOOPETEHHBIX 3HAHUH 17151 0OBSCHEHUS SBJICHUHN, HA0JII0JaeMbIX B TIOBCEHEBHOM KU3HU

npeomemuble: HAyUUThCsl OOBACHATH CMBICI MOHATHH ""MexaHu4Yeckre Kosuebanus", "MaTeMaTu4ecKiii MasTHUK"; IPUBOAUTH PUMEPHI
K0J1e0aTeNbHOI 0 IBUKEHUS U OMCHIBATh YCJIOBHS €r0 BOSHUKHOBEHMSI

13/2

I"apmonnueckue konedaHus 1 lapmonnueckue konebanus. Hezatyxarornue konebanus. AMIUTMTYAA, IEPUO,
yactoTa 1 (paza xonebaHuii. Y paBHeHHE, ONKCHIBAIOIIEE FTAPMOHUYECKHE

kosiebanus. Casur ¢a3s. [IpeBpaiienue SHEPrUK IPU TAPMOHHYECKUX




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

KoJiebanusax. Penrenue 3amau

Memanpeomemuple: C T0CTaATOUHOM IMOJTHOTOW U TOYHOCTBIO BBIPAYKAaTh CBOM MBICII B COOTBETCTBHUHU C 3a/ladyaMH U YCIIOBUSMU
KOMMYHHKAIUH, CIYIIaTh U BCTYNaTh B JUAJIOT, y4aCTBOBATh B KOJIJIEKTUBHOM OOCYX/IE€HUHU MPOOJIEM; OCO3HABATh CaMoro ce0s Kak
JBIDKYIYIO CHITY CBOETO HayueHHsI, CBOIO CIIOCOOHOCTD K IIPEO/I0JICHUIO MPEMSATCTBUI U CAMOKOPPEKIIMH; CO3/1aBaTh, IPUMEHSATH U
peoOpa3oBbIBATh 3HAKH U CUMBOJIBI, MOJIETTH M CXEMBI JUI PellIeHUs] y4eOHBIX U MO3HABATEIbHBIX 3a/1a4

auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npeomemuble: HAyUUThCSl OOBACHATH CMBICI MOHATHI U (U3MUECKUX BEIMYHUH "TapMOHMUYECKHe Koiebanus", "ammuryaa", "mepuon"”,
"gactora", "¢aza"; omucrIBaTh IMHAMUKY KOJIEOATEILHOTO JBIKEHUS U MIPEBPAIICHUE SHEPTHUH HA TIPUMEPE MPY>KUHHOTO U HUTSIHOTO
MasiITHUKOB; PeLIaTh 33J]au C UCIOJIb30BAHUEM YPAaBHEHUs] TAPMOHUYECKUX KOJIeOaHUI

14/3

Jlaboparopnast pabora Ne3 "Omnpenencnue 1 JlaGopaTtopHnas pabota "OrnpezesieHne yCKOpEHUs: CBOOOIHOTO MaIeHUs MTPH
YCKOPEHHUs CBOOOTHOTO TaIeHUs TIPH IIOMOIIN MasgTHHUKA"
MOMOIIY MasiTHUKA" WNHCTpyKTaX MO TEXHUKE 0€30MMaCHOCTH

Memanpeomemusle: CTPOUTH NPOYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMH, KOHTPOJIMPOBATh, KOPPEKTHPOBATH M OLICHUBATH
AEUCTBHS TAPTHEPA, C IOCTATOYHOU TOJIHOTOW M TOYHOCTBIO BBIPAXKAaTh CBOM MBICIH B COOTBETCTBUU C 33/1a4aMU U YCIOBHSIMHU
KOMMYHHKAIHH; COCTABILTH IUIaH M TTOCIICIOBATEIbHOCTh ICHCTBUI, CPAaBHUBATH PE3YNIBTAT U CIIOCO0 ACHCTBUS C 9TAJOHOM C LEIBIO
OOHapy)XeHHS OTKJIOHCHUH M OTJIMYHI; KOHTPOJIMPOBATh U OIICHUBATh IPOLIECC M PE3YIIbTAThI JCSITEIbHOCTH

JuyHocmHyle: HOPMUPOBAHUE MIPAKTHICCKUX YMEHHH, YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DM3UKH K HAOIIOAaeMbIM B
OKPY’KarollleM MUpE SBJICHUSIM; BOCIIUTaHHE aKKYPAaTHOCTH B OOpaIIeHNH ¢ 1a00paTOpHBIM 000pyI0BaHHEM

npeomemHble: HAYYUTHCS ONPEACIIATH YUCIIO ¥ BpeMs KoJIeOaHUH HUTSHOTO MasiTHUKA, PACCUUTHIBATD MO 3TUM JJAHHBIM YCKOPEHUE
CBOOOJTHOTO TTaJICHHSI; YYUTHIBATH MOIPEITHOCTH U3MEPEHHIA; TPUMEHSTH M BBIPa0aThIBATh MPAKTHYECKUE HABBIKKA PAaOOTHI ¢ IPHOOpaMH;
3¢ deKTUBHO paboTaTh B ape

15/4

Brinyxaennslie koneOanus. Pezonanc 1 3aryxatomue Konebanus. Beinyxnennsie konebanus. Buennue nepuoaudecku
JICUCTBYIOIINE CHIIbl. Pe3oHaHC

MemanpeomenHple: OPTaHN30BBIBATh YUEOHOE COTPYIHUYECTBO C YUALTUMHCS U YUUTEIIEM, OIPEIEIIATh CIOCOObI IEHCTBHI B paMKax
MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHMIA; CTaBUTh YUEOHYIO 3a/1auy, COCTaBJIATh IUIaH U MOCJIEeI0BAaTEIbHOCTD JEHCTBHM, OCYIIECTBIIATh
KOHTPOJIb B JOopMe cpaBHEHUS ClIOc00a ASHCTBYS U €ro pe3yabTaTa ¢ 3aJJaHHBIM STAIIOHOM C IIeJIbI0 OOHAPYKEHUST OTKIIOHCHUH U OTIUIHA
OT ATaJIOHA; BBIOUpaTh Hanboee 3¢ (HeKTUBHBIE METOIbI PEILICHUS 3a/]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI, KOHTPOJIUPOBAThH U
OLICHUBATH IMPOLIECC U PE3YNbTAThI AEATEILHOCTH

JuYHOCmHble: POPMUPOBAHNE KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH U YUUTEISIMHU;
OBJIQJICHUE HAYYHBIM MOJX0JIOM K PEIICHUIO Pa3IMYHbIX 3374

npeomemmusle: HaAyUNTHCS OOBSICHATH SIBJICHHE PE30HAHCA; TPUBOIUTH MPUMEPHI BEIHYXICHHBIX KOJIeOaHU; IPUMEHATh UMEIOUINECs
3HAHUSA K PEIICHUIO KOHKPETHBIX 3a7a4; TPaMOTHO OpOPMIIATh pPellIeHUE 33/1a4 B TETPAIH; UCIIOIH30BATh MATEMATHYECKHIA armapar B
pEILICHUH 3a]1a4 Ha ypokaxX (pU3MKH; OBJIaJieBaTh HAYYHBIM MOJIXOJ0OM K PEIICHUIO Pa3IMyYHbIX 33Ja4 [0 TeMe

16/5

DNEeKTPOMArHUTHBIE KOJICOAHMUS. 1 DOnekTpoMarHuTHbeie Konebanus. Konebarenpublit KOHTYp. [IpeBpamienue
KonebaTenbHbIi KOHTYD SHEPTUU MPU AIEKTPOMATHUTHBIX KOJIeOaHUSIX. AHAJIOTHS MEXKIY




n/a

[ara

IIaH

bakt

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

SJICKTPOMArHuTHBIMH U MCXaHUYCCKUMU KoJIE0aHUSIMHU

MemanpeomemHwle: C TOCTATOYHOUN MOJTHOTON U TOUHOCTBIO BBIPAXaTh CBOM MBICIIM B COOTBETCTBUU C 33/1a4aMU U YCIIOBUSAMU
KOMMYHHKAIUH, pallMOHAJILHO IUIAHUPOBATh CBOIO pabOTy; OCO3HABATh CAMOTO ce0sl KaK JIBIXKYILLYIO CHITy CBOETO HAy4EHUsl, CBOIO
CIIOCOOHOCTH K TIPEOIOICHUIO MPEMSTCTBUI U CAMOKOPPEKITUH; CO3/1aBaTh, IPUMEHATh U TIPE0OPA30BBIBATh 3HAKU M CHMBOJIBI, MOJIEIIH U
CXEMBI JIJIs peleHus yueOHbIX U TI03HAaBaTeNbHBIX 3a/a4, BBIJIEISTh CYIIECTBEHHbIE XapaKTePUCTUKU 00BEKTa, CTPOUTDH BBICKA3bIBaHUE,
(dbopMynpoBath nMpodiIemMy

JuYHOoCcmHble: POPMUPOBAHUE 1IETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPaKTHKH

npeomemHuble: HAYIUTHCS OOBSICHATH 3HAUCHUE TTOHATUH ""2JIEKTpOMarHuTHBIE Kojiebanus", "KonebaTeIbHbIM KOHTYD'"; MPOBOIUTH
aHAJIOTUU MEXy BEIMYMHAMU MEXaHUYECKUX U DJIEKTPOMArHUTHBIX KOJICOAHUI; OMICHIBATH IPEBPAIIICHUS SHEPTUH, IIPOUCXOISIIUE B
KOJIe0aTeIbHOM KOHTYpE

17/6

YpaBHEHHE, OMUCHIBAIOIIEE CBOOOTHBIC 1 DNeKTpOMarHUTHBIE TAPMOHUYECKUE KOJICOaHHs B KOJIeOaTeTbHOM KOHTYpE.
JNIEKTpUIECKUe Koebanus. Pemenne 3aqau YpaBHEHHE, ONTUCHIBAIOIIEE MTPOIIECCH B KojiebaTembHOM KOHTYpe. Dopmyna
Tomcona. Pemienue 3amau

MemanpeomenHble: OPTaHN30BBIBATh YUEOHOE COTPYIHUYECTBO C YUALTUMHCS U YUUTEIIEM, OIPEICIATh CIOCOObI IEHCTBHI B paMKax
NPEeAIOKEHHBIX YCIOBHHA U TpeOOBAaHMI; CTaBUTh y4eOHYIO 3a/1a4y, COCTABIIATH IUIAH U ITOCIIEI0BATEILHOCTD AEHCTBUH, OCYIIECTBIATh
KOHTPOJIb B (popMe CpaBHEHHS crtoco0ba AEHCTBHS U €0 pe3yIbTara C 3aJaHHBIM 3TAJIOHOM C LENbI0 00HAPYKEHUS OTKIOHEHUN U OTJINYHN
OT 3TaJIOHA; BEIOMpPATh Hanbosee 3 heKTHBHBIE METOIBI PEIICHHS 33/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBUI, KOHTPOJINPOBATH U
OLICHUBATh MIPOIIECC U PE3yIbTATHI ICSTETbHOCTH

JIUYHOCMHbIE. q)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06L[I€HI/II/I " COTPYAHHUYICCTBE CO CBCPCTHUKAMU U YUUTCIIAMU,
OBJIa[ICHNE HAyYHBIM MOJXO/IOM K PEIICHHIO PA3IMYHBIX 33/1a4

npeomemHuble: 3HaTh ypaBHEHHE, ONKCHIBatOIee CBOOOIHBIC ANIEKTpUUYECcKHe Konebanus, 1 popmyny ToMcoHa AJis OnpeaesieHus: ux
NepHoa; HAYIUThCS IPUMEHATh UMEIOLIMECS 3HAHUS K PEIICHUIO KOHKPETHBIX 3a/1a4; TPaMOTHO 0(hOpMIIATh peLICHUE 3a4a4 B TETPaIy;
MCTOJIH30BAaTh MATEMAaTUUYECKH anmapaT B pelICHUH 33aa4 Ha ypokax (U3MKH; OBIIA/I€BAaTh HAYUYHBIM MOJXO00M K PEIICHUIO Pa3IMYHBIX
3aj7a4 1o Teme

18/7

[TepemeHHBIN AIEKTPUUECKHUN TOK. AKTUBHOE 1 [lepeMeHHBIN AEKTpUUECKU TOK. Moiesib reHepaTopa NEPEMEHHOTO TOKA.
CONIPOTHUBJICHHUE. [[eUCTBYIOIINE 3HAUYCHHS Pe3ucTop B ienu nepeMeHHOro TOKa, aKTUBHOE CONPOTUBJIEHHNE. MOLIHOCTD B
CHUJIbI TOKA U HANPSKEHUS LETH C pe3ucTOpoM. JIeHCTBYIONIME 3HAUEHUST CHJIBI TOKA W HAIIPSIKEHHUS.
Pemenue 3amau

MemanpeomemHuple: BbISABIATH POOIEMbI, OCO3HAHHO TUIAHUPOBATh U PETYJIUPOBATH CBOIO AE€ATEIbHOCTD, BIa/I€Th YCTHOM U MUChMEHHOM
peubto; GOopMUPOBATH IIENICTIOIATAaHIE KaK TTOCTAHOBKY Y4eOHO 3a/1auu Ha OCHOBE COOTHECEHHS TOTO, UYTO YK€ U3BECTHO U YCBOEHO
yUaIuMcs, 1 TOTO, YTO elI€ HEU3BECTHO; CAMOCTOSITENIbHO BBIJIEISTh O3HABATENbHYIO 11€]1b, YCTAHABINBATH IPUUNHHO-CJIEICTBEHHBIE
CBSI3U, OOBSACHATH Pa3IMYHbIC SBJICHHUS HA OCHOBE (PM3NUECKOI TeOpun

JuYHOCmHble: POPMUPOBAHUE MOTUBALIMY B U3YUYEHUHU HAYK O MPUPOJIE, YOS KIEHHOCTH B BOZMOKHOCTH MO3HAHUS MTPUPOJBI U
MNPUMCHUMOCTH U3Yy4aCMbIX 3aKOHOB K Ba)KHEUIINM 06HaCT$IM ACATCIIbHOCTH YCIIOBCUYCCKOI'O OGH.[CCTBa

npeoMemHuble. HAYIUTHCS OOBSICHATH 3HAUYCHUE MTOHATUHN "TIEpeMEeHHBIN TOK'', "aKTUBHOE COMpOTUBIIeHUE", " IeHCTBYIOIEe 3HAUYECHNUE CHUITBI




n/a

[ara

IIaH

bakt

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

TOKa U HaHpH)KeHI/ISI"; 3aIMUCBIBATh U MPUMCHATH MATCMATUYCCKUC BbIPAKCHUS JIS pCIICHUS HpOCTeI\/'IH_II/IX 3ala4 Ha BBIHY>KIACHHLIC
SJICKTPHUYCCKUEC KOJ'Ie6aHI/I${; OnpeaciisiTh ,HefICTByIOIHPIe S3HAYCHU CUJIBI TOKA, HAIIPSXKCHUA 1 MOITHOCTHU B LICIIU IICPEMCHHOI'O TOKA

19/8

KonzaeHncarop u karymika UHIYKTUBHOCTHU B 1 KonzneHncarop B Lienu nepeMeHHOro Toka, EMKOCTHOE colipotuBieHue. Karymka
LIENU TIEPEMEHHOTO0 TOKa. Pe3oHaHc B WHAYKTHBHOCTH B LIETIM IEPEMEHHOTO TOKA, NHIYKTUBHOE CONPOTHUBIICHUE.
JJIEKTPUYECKOM 1enu. Pemenne 3anau [TonHOE conpoTHUBIIEHKE LIEH IEPEMEHHOI0 TOKA. PE30HAHC B 3JIEKTpUUYECKOU
nenu. Pentenue 3amau

MemanpeomemHple: OPTaHN30BbIBAaTh Y4eOHOE COTPYAHUUECTBO C YUALTUMUCS U YUUTEIEM, ONPEIENIATh CIOCOOB! AEMCTBUI B paMKax
NIPEUIOKEHHBIX YCIOBUN U TpeOOBaHUM; CTaBUTh YUeOHYIO 3314y, COCTABJIATh IUIaH U MOCIEI0BATEIbHOCTD JEHCTBUM, OCYIIIECTBIATD
KOHTPOJIb B (popMe CpaBHEHHS crtoco0ba ISHCTBHS U €ro pe3ybTara C 3aJJaHHBIM 3TAJIOHOM C [ENbI0 00HAPYKEHHUS OTKIOHEHUN U OTJINYHUN
OT ATaJIOHA; BBIOUpaTh Hanbosee 3¢ (HeKTUBHBIE METOIbI PEILICHUS 3a/]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI, KOHTPOJIUPOBAThH U
OLCHUBATDH MPOUCCC U PC3YJIbTAThI ACATCIIBHOCTU

JUuYHOCmHble: POPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH U YUUTEISIMHU;
OBJIAZICHUC HAYYHBIM IMMOAXO0J0M K PCHICHUIO PA3JIMIHBIX 3a4a4

npeomemHuble: HAYYUTHCS OOBSICHATH 3HAUCHUE MTOHATHH ""€MKOCTHOE CONPOTHRICHHE", "HHIYKTUBHOE CONTPOTHBIICHHUE", "TIOJTHOE
COTIPOTHUBIICHUE IIETIH MEPEMEHHOTO TOKA'"; 3HATh YCIOBUS BOSHUKHOBEHUS PE30HAHCA B AJICKTPHUECKOM KOJIeOATETLHOM KOHTYPE U €T0
MPUMEHEHHE; HAyYUTHCS IPUMEHATh UMEIOLINECs 3HAaHUS K PEIICHUI0 KOHKPETHBIX 33/1a4; IPaMOTHO 0OPMIISIThH pEIIeHHE 3a/1a4 B
TCTpaau,; UCTI0JIb30BATh MaTeMaTU4eCKUM afrapar B pCIICHUHU 3aJa4 Ha ypOKax (bI/ISI/IKI/I, OBJIaZICBATb HAYYHBIM IMOAXOJ0M K PCHICHUTIO
Pa3IMYHbIX 3a/1a4 110 TeMe

20/9

Kontponbnas padora No2 "Konebanus" \ 1 \ KonTtposbnas padora o teme "Konebanus"

MemanpeomentHple: C T0CTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAKaTh MMCbMEHHO CBOU MBICIIN; IUIAHUPOBATh U IPOTHO3UPOBATh
pe3yabTaT; peuaTh 3a1a4d pa3HbIMU CIIOCO0aMHU, BRIOMpaTh Hanboiee H3pPEeKTUBHBIE METO/IbI PEIICHUS, IPUMEHSATH TOTY4YEeHHbIEC 3HAHUS
auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OOIIIECTBEHHOH NMPaKTHKH, HABBIKOB CAMOAHAIN3a M CAMOKOHTPOJIS

npeomemHbie: 3HaTh U IOHUMATh (PU3NYECKUI CMBICI U3YUYEHHBIX TOHATUH, 3aKOHOB, SABJICHUI; HAYYUTHCS CUCTEMATU3UPOBATh U
BOCIIPOU3BOMTH 3HAHUSI M HABBIKHU, MOJyUYEHHBbIE IpU 3ydeHuu TeMbl "Konebanus'"

21/10

['enepaTop 3J€KTPUYECKOrO TOKA. 1 ['eneparop mepeMeHHOro TOKa. TpaHchopmaTop, ero ycrpoictBo. Koaddunnent
Tpancdopmarop Tpanchopmanuu. Pemenue 3agau

MemanpeomemHuuple: C TOCTaTOUYHOM MOTHOTOM U TOYHOCTHIO BBIPA)KaTh CBOM MBICIIA B COOTBETCTBHUH C 3a/1adyaMH U YCIOBUSIMU
KOMMYHHKAIUH, CIYIIaTh U BCTYMNATh B TUAJIOT, Y9aCTBOBATh B KOJJIEKTUBHOM OOCYXICHUU MPpoOsieM; GOpMHUPOBATH HETeNoaranne Kak
MIOCTaHOBKY y4eOHOM 3a7]aui Ha OCHOBE COOTHECEHUS TOT0, YTO y’KE€ U3BECTHO U YCBOEHO YYalllUMCS, U TOTO, YTO elI€ HEU3BECTHO;
aHAIM3UPOBATh M CHHTE3UPOBATh 3HAHUS, YCTAHABIUBATH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKYIO IIeTIh PACCYXKICHHIA,
CTPYKTYypUPOBATh 3HAHUS

auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OOIIECTBEHHOM MPAaKTUKH, YCTOWYHBOTO IMO3HABATEIHLHOTO HHTEPECA K M3YUEHHUIO €CTECTBEHHBIX HayK

npeomemuble: HAyUUThCSl OOBSACHATH MPUHIIMI ACHCTBUS U Ha3HAUYEHHE OCHOBHBIX JIEMEHTOB KOHCTPYKLMHU HHIYKIIMOHHOTO TeHepaTopa
MEPEeMEHHOT0 TOKa U TpaHchopmaropa




n/a

[ara

IIaH

bakt

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

22/11

IIpon3BoacTBO U Nepenaya 3IEKTPOIHEPTUU 1 [IpousBoacTBO 3mMeKTpoIHEprun. Dnekrpoctanuuu. [lepenaua u norpedienue
IEKTPOIHEPTUHU, YTH €€ SIKOHOMUU

Memanpedmemﬂble: C I[OCTaTO“IHOﬁ MOJHOTOM ¥ TOYHOCTBIO BBIpaXXaTb CBOU MBICJIM B COOTBCTCTBUU C 3a/la4aMU U YCIIOBUSIMU
KOMMYHHKAIHH, BBISBIATH IPOOJIEMY, BRICIYIINBATH MHEHUE APYTUX; BBIICISATH M OCO3HABATH TO, YTO Y)KE YCBOCHO B Kypce (H3UKHU U UTO
emé MNOJIC)KUT YCBOCHUIO, OLICHUBATH KAYCCTBO U YPOBCHb YCBOCHU MAaTCpurajia; aHaJIU3UPOBATh U CUHTC3UPOBATL 3HAHU,
YCTaHABIMBAThH IPUYNHHO-CIICICTBEHHBIC CBSI3U, CTPOHUTH JIOTUYECKYIO LIETb PACCYKICHUI, BBIBOAUTH CIICICTBUS

JIUYHOCMHbIE. q)OpMI/IpOBaHI/Ie YMCHHA BECTU JHUAJIOT C YHUTCIICM U OJHOKJIACCHUKAaMH Ha OCHOBC PaBHOIIPABHBIX OTHOIICHUN ¥ B3aMMHOTO
YBa)KEHHSI; OCO3HAHUE [ICHHOCTU HAYYHBIX 3HAHUMH JIUTsl OOBSCHEHHS SIBICHUH OKPYKAroLIero Mupa; GopMupoBaHHe IIEHHOCTH 3J0POBOTO U
6e3omacHOro 00pa3a >KU3HU

npeomemmble: 3HaTh CYIIECTBYIOIIUE CIIOCOOBI IIPOM3BOACTBA U MIepeIadr DIICKTPOIHEPTUH, METO/IBI €€ PAIlMOHAIBHOTO UCIIOIb30BaHMUS,
HOPMBI JIEKTPOOE30MaCHOCTH

23/12

BonHoBsie siBneHus. Pacnipoctpanenue 1 Pacnipoctpanenue konebanuii B cpeie. Bomnbl. [lonepeunsie u mpoaoabHbIe
MEXAHUYECKUX BOJH BOJIHBI. CKOPOCTh pacpocTpaHeHus BoJH. JluHa BoiHbI. Pemenue 3anau

MemanpeomemHwle: C TOCTATOYHOUN MOJTHOTON U TOUHOCTBIO BBIPAXaTh CBOM MBICIIM B COOTBETCTBUU C 33/1a4aMU U YCIIOBUSAMHU
KOMMYHHKAIUH, I00bIBATh HEIOCTAIOIIYI0 HH(GOPMAIUIO C TIOMOIIBIO BOTIPOCOB; (hOPMUPOBATH LieJernojaraHue Kak MoCTaHOBKY yueOHOU
3a/1aud Ha OCHOBE COOTHECEHUS TOTO, UTO y>K€ U3BECTHO M YCBOCHO YYAIIUMCS, U TOTO, YTO €11 HEU3BECTHO; aHAIIM3UPOBATh U
CUHTE3UPOBATh 3HAHUS, YCTAaHABIUBATh PUUHMHHO-CIICACTBEHHbBIE CBSI3U, CTPOUTH JIOTUYECKYIO LIETIh PACCYKACHUN, CTPYKTYpUPOBAThH
3HAHUS

JuYHOoCcmHble: POPMUPOBAHUE 1IETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH NMPaKTHKH

npeomemHuble. HAYYUTHCS OOBSICHATH 3HAUCHUE MOHATUH "BoJIHA", "yTiiHA BOJIHBI", ""CKOPOCTH BOJIHBI"; 3HAThH YCIOBUS BOSHUKHOBEHHS,
OTINYHS 1 OCOOCHHOCTH PAaCHpPOCTPAHEHUS MOTIEPEYHBIX U IPOAOIBHBIX BOJH; 3HATh MATEMATUUYECKYIO CBSI3b MEXKIY IJTHHOM U CKOPOCTHIO
BOJIHBI

24/13

YpaBHeHHE rapMOHUYECKOH Oeryieit 1 VYpaBHeHue rapmoHndeckoit Oeryieit Boansl. [Inockas u ceprueckas BoiHa.
BOJIHBI. BOJIHBI B ynIpyrux cpenax BoJsiHOBasi TOBEpXHOCTH, Jy4. DpOHT BOJHEI. PelieHne 3ama4

MemanpeomenHple: BBIABIATH IPOOIEMy, HHULIIMATUBHO COTPYIHUYAThH B IIOMCKE U cOOpe MHpOpMaLuu AJ1sl €€ pa3pelieHus; CTaBUTh
y4eOHYI0 33/1a4y, COCTAaBIIATH IUIaH U TIOCIIEA0BATEILHOCTD JCUCTBHUH, OCYIIECTBISTH KOHTPOIIb B (hOpMe CpaBHEHUS crioco0a JeHCTBHS U
€ro pe3yJbTara C 3aJJaHHBIM 3TAJIOHHOM C IEJIbI0 O0HAPYKEHHs OTKIOHEHUH U OTJIMYMI OT 3TajoHa; BEIOMpaTh Hanbosee 3¢ (heKTuBHbIC
METO/IbI PEIICHHS 3a/a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHUIL, KOHTPOJIMPOBATH M OLIEHUBATH MPOLIECC U PE3YIbTATHI ACATEILHOCTH
JIUYHOCMHble: OCO3HAHNE IEHHOCTH HAyYHBIX 3HAHUH JUIs OOBSICHEHHUS SIBJICHUI OKPYXKAIOLIETO MUpa

npeomemmnbie: 3HATh YpaBHECHNE TaApMOHUYECKON OeTymiel BOJTHBI, HAYYUTHCSI IPUMEHATh YpaBHEHUE TapMOHHYECKOM Oerymiel BOIHBI IS
HaXO0XKJICHUS BEIMYMH, XapaKTEPU3YIOIIUX PACIIPOCTPAHEHUE MEXaHMUECKUX BOJIH; 3HATh OTINYMUS TUIOCKUX M C(hepUYECKHX BOJH, YMETh
NPUBOJNUTH MX MPHMEPHI; 3aIIMCHIBATH YCIOBUE M PEHICHHE 33/1a4 10 COCTABICHHOMY JITOPUTMY

25/14

3BYKOBBIE BOJIHBI 1 Bo30yxnenue 3ByKOBBIX BOJH. AKyCTUYeCKHE KoyieOaHus. 3BYKOBBIE BOJHBI B
pa3nu4HBIX cpenax. ['poMkocTh 3ByKa, BeicoTa ToHA. [llym. CkopocTh 3ByKa.
Pewenue 3amau




n/a

[ara

IIaH

bakt

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

MemanpeomentHple: OPTaHN30BBIBATh YUEOHOE COTPYIHUYECTBO C YUALUTUMHUCS U YUUTEJIEM, HaXOAUTh O0IIIee pelIeHue U pa3periaTh
KOH(JIMKTBHI HA OCHOBE COIJIACOBAaHUS MO3ULUI U OTCTaMBAHUS UHTEPECOB, ONPEAEIATh CIIOCOOBI JEMCTBUI B paMKaxX MPeI0KEHHBIX
YCIIOBHI U TpEOOBaHMIA; TUIAHUPOBATH U IIPOTHO3UPOBATH PE3YJIbTAT CBOCH yueOHOI NesTebHOCTH; peliaTh y4eOHbIe 3a1a41 Pa3HBIMU
crioco0amMu, BEIOMpaTh Hanbosee 3PpPeKTUBHBIC METOIbI, MPUMEHSTH TIOTyYEHHBIC 3HAHMS

auynocmuwle: HOpMUPOBAHNE YMEHHUS BECTU AUAJIOT C YUUTEIEM U OJHOKIACCHUKaMHU Ha OCHOBE PAaBHONPABHBIX OTHOIICHUH M B3aHMHOTO
YBa)KE€HUsI; OCO3HAHNE [IECHHOCTU HAYYHBIX 3HAHUM 17151 OOBACHEHMs IBJICHUI OKpY’KaIOIIEro M1pa

npeomemuble: HAyUUThCs OOBACHATH 3HAUCHHE MOHATHUS "3BYKOBAs BOJIHA"; ONMCHIBATh PAcIpOCTpaHEHHE 3BYKa B Pa3IMUHBIX Cpe/iax;
IPUBOANUTH IIPUMEPHI 3HaYEHUs M IPUMEHEHHsI 3BYKOBBIX BOJIH B KH3HH YeJIOBEKa

26/15

Wutepdepentys, nudpakius u Crnoxenue BonH. UnTepdepenmus. Ycnosue MakcumyMoB. HTepdepeHonHas
HOJISIPU3ALIUSA MEXaHUUYECKUX BOJIH kapTtuHa. KorepentHelie BosHbl. CTosuast BonHa. COOCTBEHHBIE (PE30HAHCHBIE)
YacTOThI, aKycTUYecKkuii pe3onanc. Audpaxmus BonH. [lonspuzaius BoH, miIoc-
KOMNOJISIPU30BaHHAsL BOJIHA

MemanpeomentHple: BBIABIATH IPOOJIEMY, HHULIIMATUBHO COTPYIHMYATh B MOUCKE U cOope MHPOpMAIIUH [Tt €€ pa3pelieHHsT; BBIIEIATh U
OCO3HAaBaTh TO, YTO y)KE€ YCBOCHO B Kypce (PM3UKH U UTO €I TOJUICKUT YCBOSHHUIO, OIICHUBATh KAYECTBO U YPOBCHb YCBOCHHS MaTepHalia;
aHaHI/ISI/IpOBaTB 158 CI/IHT€3I/IpOBaTL 3HaHMA, BBIBOAUTH CIICACTBHA, yCTaHaBJ'II/IBaTL HpI/I‘-II/IHHO-CJIC,Z[CTBCHHBIG CBA3U, CTpOI/ITb JIOFI/I‘-IGCKYIO
IIENb PACCYKICHUH, BBIBUTATh U 0OOCHOBBIBAThH TUIIOTE3BI

JuYHOCmHble: POPMUPOBAHUE TIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npeomemuble: HAyUUThCS OOBACHATH SIBICHUS MHTEP(EPEHIIUH, TUPPAKIUN U TOJIAPU3ALUN MEXaHUYECKUX BOJIH; HAXOAUThH IPUMEPHI
ATHUX SBJICHUI B OKPY)KAIONIEM MHUPE

27/16

DJIEKTPOMArHUTHBIE BOJIHBI 1 Buxpeoe snektpuueckoe nosie. Bo3HUKHOBEHUE MATHUTHOTO TIOJIS ITPU U3MEHE-
HHUH JIEKTPHUUECKOTO MOJIs. DIEKTPOMAarHUTHOE IoJIe Kak ocobast popma maTe-
puH. DIeKTpOMarHuTHas BojiHa. M31ydeHne 31eKTpOMarHuTHhIX BOJIH. CBOMCTBA
9JICKTPOMATHUTHBIX BOJIH

MemanpeomemHuuple: C TOCTaTOUYHOM MOTHOTOW U TOYHOCTHIO BHIPA’KaTh CBOM MBICIIM B COOTBETCTBHUH C 3a/1a4aMH U YCIIOBUSIMU KOMMYHH-
Kalll|, CIIYIIAaTh U BCTYIATh B AUAJIOT, y4aCTBOBATh B KOJUICKTHBHOM O0CYKJIEHUH MPpoOIeM; GOopMUPOBATH IIENIeTIOIaraHie KaK
MIOCTaHOBKY y4eOHOM 3a7]aui Ha OCHOBE COOTHECEHUS TOT0, YTO y’KE€ U3BECTHO U YCBOEHO YYalllUMCS, U TOTO, YTO eUI€ HEU3BECTHO;
CaMOCTOSITENTLHO BBIJICIATH [MO3HABATENBHYIO 11€)1b, YCTAHABIUBATH IPUUUHHO-CIICICTBEHHBIC CBS3H, JIEAaTh BEIBOJIBI U 0000IIEHNS
JUYHOCmHble: POPMUPOBAHUE YCTOMYMBOTO UHTEpECA K U3YUEHUIO HOBOTO, YOEXKAEHHOCTH B 3HAUMMOCTH TOCTHXKEHUI €CTeCTBEHHBIX
HAYK JIJIs1 yJIOBJIIETBOPEHHUS 3aIIPOCOB COBPEMEHHOTO 00IIecTBa

npeomemmusle: HAyINTHCS OOBSCHATH 3HAUCHUE MOHSTHS "AJIEKTPOMAarHUTHAs BOJIHA'"; 3HATh YCIIOBUSI BOBHUKHOBEHUS U PacpOCTPaHEHUs
3JIEKTPOMAarHUTHBIX BOJIH, OCHOBHBIE MOJIOKEHUS TeOpHH MakcBesia, CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH; HAYUYUTHCSI CPABHUBATH
CBOMCTBA AIEKTPOMArHUTHBIX U MEXaHUYECKUX BOJIH

28/17

N3o6perenue paauo A.C. Ilonossim. [Tpun- 1 OmnsiTe I'epua. Korepep. M3006perenue panuo A.C. ITonoBbiM. [TpuHImmbs
LIUIIBI PAAHOCBSI3U pasnoCBsI3u. AMIUIMTYIHAsE MOAY M. JleTeKTupoBaHue

Memanpedmemﬂble: C I[OCTaTO‘-IHOI\/Il IMOJTHOTOM ¥ TOYHOCTBIO BbIpaXXaTb CBOU MBICJIM B COOTBCTCTBUU C 3aJa4aMU U YCIIOBUSAMUHU KOMMYHHU -




n/a

[ara

IIaH
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Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

Kalluy; IJIAHUPOBATh U MMPOTHO3UPOBATH PE3YJIbTAT CBOCH ydeOHOW AeATEIbHOCTH; aHATU3UPOBATh U CHHTE3UPOBATh 3HAHNS,
yYCTaHaBJIMBATh NPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKYIO LIENb PACCYKIECHUH, CTPYKTYPUPOBATH 3HAHMS
auynocmuple: HopMUpOBaHHE YCTOMYMBONW MOTUBAIIMH K 0OYUEHHIO; BOCITUTAHUE YyBCTBA MATPHOTU3MA M TOPIOCTH 32
COOTE€YECTBEHHUKOB — TBOPLIOB HAyKH

npeomemuble: HAyUUThCS OOBACHATH 3HaUCHHE MOHATUH "Moyssiims”, "neTekTupoBaHue'; 3HaTh CyTh onbITOB ['epiia, ycTpoicTBO
panuonpuéMHuka IlornoBa, OCHOBHbIE IPUHLUIIBI PAJUOCBSA3H; HAYYUTHCS IPUBOAUTH IPUMEPBl IPUMEHEHUS PaJJMOBOJIH

29/18

Pannonokanus, TeneBUACHNUE, COTOBAs CBA3b 1 Pacnipoctpanenue paguososH. Pagnonokanus. Paguoreneckorn,
pamuounTepdepometp. TeneBunenne. Ukonockor, kuHeckomn. O0pa3oBaHue
IIBETHOTO M300paxeHus. JKuIKOKpUCTAIUTMYECKHIE U TNIa3MEHHbBIE TUCTIICH.
Tenedonnas cBsa3p. CoToBas cBs3b. UHTEpHET

MemanpeomemHuple: C TOCTATOUYHOU IMOTHOTOM U TOYHOCTHIO BBIPAXKATh CBOM MBICIIA B COOTBETCTBHUH C 33/1a4aMH U YCIIOBUSIMU KOMMYHU-
KalllM, CIIyIIaTh U BCTYINAaTh B AUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM 00CYXJIEHUH MPOOIEM; 0CO3HABATH CaMOI0 ce0sl KaK JBUKYIIYIO
CHIIy CBOETO HAYUEHUSsI, CBOIO CTIOCOOHOCTH K MPEOIOJICHUIO MPETSITCTBHIA U CAMOKOPPEKIINH; aHATTU3UPOBATh U CHHTE3UPOBAThH 3HAHUS,
BBIBOJIUTH CJIEJICTBUS, YCTAaHABIMBATH PUUUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKYIO LI€TIb PACCYKICHUMN, BBIIBUTATh U
00OCHOBBIBAThH TUIIOTE3BI

JUYHOCmHble: POPMUPOBAHUE YMEHHUS BECTH JUAJIOT C YUUTEIEM U OJHOKJIACCHUKAMU Ha OCHOBE PaBHOINPABHBIX OTHOIICHUN U B3aUMHOTO
YBaXKCHHSI; OCO3HAHUE IICHHOCTH HAYYHBIX 3HAHUU JJII OOBSICHEHUS SBICHHUA OKPYXKAIOMIETO MUPA M MX 3HAYMMOCTH JJIsi TEXHUIECKOTO
mporpecca o0IecTBa

npeomemmuble: 3HaTh chepbl IPUMEHEHHUS IEKTPOMATHUTHBIX BOJH, PUHITUIIBI OCYIIECTBIICHUS Telle(OHHOM, TEIIEBU3MOHHOM Mepeaayn,
COTOBOM M CITYTHUKOBOW CBSI3H

30/19

Pemrenue 3agau \ 1 \ Pemenne 3agad mo teme "Bonnbl". [ToaroToBka Kk KOHTPOJILHOM paboTe

MemanpeomemHple: OPTaHN30BbIBAaTh Y4eOHOE COTPYAHUUECTBO C YUAUTUMHUCS U YUUTEIEM, ONPEIENIATh CIIOCOOB! AEMCTBUI B paMKax
NIPEUIOKEHHBIX YCIOBUN U TpeOOBaHUM; CTaBUTh YUeOHYIO 3314y, COCTABJIATh IUIaH U MOCIEI0BATEIbHOCTD JEHCTBUM, OCYIIIECTBIATD
KOHTPOJIb B popMe cpaBHEHUS CrIoco0a AEMCTBUS U €ro pe3ybTaTa ¢ 3aJJaHHBIM 3TAJIOHOM C I1eJIbI0 OOHAPY>KEHUSI OTKIIOHEHUH U OTINYHMA
OT 3TaJIoOHa; BEIOMpaTh Hanbosee 3(h(HEeKTUBHBIE METOBI PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX yCIOBHUI, KOHTPOJIUPOBATh U
OLICHUBATh IIPOLIECC U PE3YNbTATHI AEATEIBHOCTH

auynocmuwle: HopMUpOBaHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUN M COTPYJHHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMHU;
OBJIAJICHHE HAYYHBIM ITOJXO0JIOM K PEIICHUIO Pa3INYHbIX 33734

npeomemuble: HAyUUThCS IPUMEHSTh UMEIOIMECS 3HAHUS K PELICHNIO0 KOHKPETHBIX 3a]1a4; TPaMOTHO O(pOPMIISATH pelIeHHE 3a1a4 B
TETpaJiy; UCIOJIH30BaTh MATEMATUYECKUI anmapaT B pelIeHUH 33/1a4 Ha YpoKax (U3MKH; OBJIa/I€BATh HAYYHBIM MOIXO0/I0M K PEUICHHUIO
pa3IMyYHBIX 3a/a4 [10 TEME

31/20

Kontpossnast padora Ne3 "Bosns!" \ 1 \

Memanpeomemmueple: C TOCTATOYHOH ITOJHOTON M TOYHOCTBIO BBIPAXKAaTh MUCBMEHHO CBOM MBICIH; ITAHUPOBATH M IPOTHO3UPOBATH
pe3yabTaT; peuarh 3aa4d pa3HbIMU CIIOCO0aMHU, BBIOMpaTh Hanboiee H3PPEeKTUBHBIE METO/IbI PEILICHUS, IPUMEHATh TOTY4YEeHHbIEC 3HAHUS
JAuunocmuple: HGOPMUPOBAHNE IIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIECTBEHHON NMPAKTHKH, HABBIKOB CaMOaHaJIN3a M CAMOKOHTPOJISI




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

npeomemmuble: 3HATh U IOHUMATh (PU3MUYECKUN CMBICT H3yUYEHHBIX TIOHATUHN, 3aKOHOB, SIBIICHUH; HAYYUTHCSI CHCTEMAaTU3UPOBATh U
BOCIPOW3BOJINTH 3HAHKS Y HABBIKU, TOJYYECHHBIEC IPH U3Yy4€HUU TeMbI "'BoJiHb"

Onruka (15 yacoB)

32/1

Ckopoctsb cBeta. [Ipuniun I'rolirenca. 3akoH 1 KopnyckynsipHas u BOIHOBasi TEOPUM CBETA. JJIEKTPOMArHUTHasl TEOPUS CBETA.
OTpaKEHUS CBETA KBanTtoBbIe cBoiicTBa cBeTa. ['eomeTpuyeckas ontruka. CBeToBoi nyd. CKOpOCTh
cBeTa, MeToabl €€ n3mepenus. [lpunnun I'oirenca. [1nockas BoiaHa. 3akoH
OTpa)keHHs cBeTa. PemeHne 3anau

MemanpeomemHbple: TUIAHUPOBATH y4eOHOE COTPYIHHYECTBO C YUYUTEIEM U CBEPCTHUKAMH; ()OPMHPOBATH IIEJIENoIaraHue KaK TOCTAaHOBKY
y4eOHOM 3a/1aull Ha OCHOBE COOTHECEHHUSI TOTO, UTO YK€ U3BECTHO M YCBOCHO yUAIIMMCS, U TOTO, UTO €€ HEM3BECTHO; BBIICIATH U
dhopMyIupOBaTh MO3HABATEIBHYIO 11€JTh, UICKATh U BBIJACISITH HEOOX0IUMYI0 HH(POPMAIIHIO, CJICIOBATH aJITOPUTMY JIEATeITbHOCTH
JuYHOoCmHble: POPMUPOBAHUE YCTOMYNBON MOTHBAIIMU K OOYUEHHUIO Ha OCHOBE COCTABJICHHS allTOPUTMA PEIICHUS 3a/1a4; MPUMEHEHHE
TEOPETHYECKUX 3HAHUMN JUTsl OOBSICHEHUS SBICHUA OKPY>KAIOIIET0 MUpa

npeomemuble: HAYINTHCS OOBSICHATH 3HAUCHUE OHATHIA ""cBeT", "cBeToBast BosHA", ""CKOPOCTH cBeTa"; OOBSICHATH SBIICHUE
pacrmpocTpaHeHHe U OTPAKEHHUS CBETa; 3HATh (POPMYIUPOBKY puHIMIIA [ ToliTeHCa 1 3aKOHA OTPaKEHUS CBETA; HAYYUTHCS peniaTh 3a1a4u
110 TEME; 3aMKChIBATh YCIOBHUE U PEUICHUE 33]1a4 M0 COCTABICHHOMY aJITOPUTMY

33/2

3akoH npesnioMiieHus ceera. [loHoe BHYT- 1 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS cBeTa. AOCOIOTHBIN MMOKa3aTeNb
pEHHEE OTPAKEHUE MPEIOMIIEHUS CPelibl. X0/ JIyYed B TpeyroJibHOM npusme. [lonHoe BHyTpeHHEE
oTpaxeHue. [IpenenbHblid yrod MoJIHOTO BHYTPEHHET0 OTpaxeHus. BonokoHHas
ontuka. Pentenue 3amau

MemanpeomemHuuple: TIIAHUPOBATh y4eOHOE COTPYIHUYECTBO C YUUTEJIEM U CBEPCTHUKAMHU, ONPENIENSTh CIIOCOOBI JEHCTBUI B paMKax
NIPEUIOKEHHBIX YCIOBUN U TpeOOBaHUM; CTAaBUTh YUeOHYIO 3314y, COCTABIIATh IUIaH U MOCIEI0BATEIbHOCTD JEHCTBUM, OCYIIIECTBISTD
KOHTPOJIb B pOopMe cpaBHEHUS ClIoc00a AEMCTBUS U €ro pe3ybTaTa ¢ 3aJJaHHBIM 3TAJIOHOM C I1eJIbI0 OOHAPY>KEHUSI OTKIIOHEHUH U OTINYHMA
OT 3TaJIOHA; BBLACITATH U (POPMYITUPOBATH TIO3HABATENLHYIO LEJb, HICKATh U BBIACIATH HEOOXOUMYIO HH(OPMAIIUIO, CIEI0BATh AITOPUTMY
NEeATEIbHOCTH

auynocmuwle: HopMUPOBAHHE CAMOCTOSATEIILHOCTH B MPUOOPETEHUH HOBBIX 3HAHHUM

npeomemmuble: HAyUNTHCS OOBSICHATH 3HAUCHUE MOHTHS 'MoKa3aTeNb MpeoMIIeHU"; 3HaTh (POPMYITHUPOBKY 3aKOHA MPEOMIICHUS CBETA;
OOBSICHATH SIBJICHUE NPEIOMIICHHUS CBETA U TIOJTHOTO BHYTPEHHETO OTPa)KEHUs; 3alMChIBATh YCIOBUE U PEILICHHE 3a/1a4 Ha SIBJICHHE
IIPEJIOMJICHHUS CBETA I10 COCTABICHHOMY JITOPUTMY

34/3

JlaGopatopnas pabora Ned "M3mepenue mo- 1 JlaGopatopHas pabota "M3mepenue mokasaTesns NpesoMiIeHus cTexia”
KazaTeJisi IpeJIOMJICHUS cTekna" WNHCTpyKTaX MO TEXHUKE 0€30MMaCHOCTH

MemanpeomenHble: CTPOUTH MPOTYKTUBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh, KOPPEKTUPOBATH M OIICHUBATh
IEUCTBHS MApTHEPA, C TOCTATOYHON MOJHOTONW M TOYHOCTBIO BBIPAXKAaTh CBOM MBICIH B COOTBETCTBUH C 33/1a4aMH U YCIOBHIMHU
KOMMYHUKAIIUHW; COCTABJIATH IJIaH U TOCJICAOBATCIIbHOCTD HeﬁCTBHﬁ, CpaBHHUBATL PC3YJIbTAT U c1oco0 HCﬁCTBHH C 3TaJIOHOM C LICIIbIO
0OHapy)XeHHs OTKJIOHEHHH M OTJINYMIA; KOHTPOJIMPOBATH M OIICHUBATh IPOLIECC M PE3YIIbTAThl JEITEIbHOCTH

auynocmuwle: HOpMUPOBAHHUE MPAKTUIECKUX YMEHHH, YOS)KIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PU3MKHU K HAOJIr01aeMbIM B
OKPY’KaIOIIEM MHpE SIBICHHUSIM; BOCIIUTaHHE aKKYPAaTHOCTH B OOpAIICHHUH C JJA0OPATOPHEIM 000PYIOBAHUEM




n/a

Harta

IIaH

bakt

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

npeomemHble: HayUUThCS SKCIIEPUMEHTAIBHO ONPEACIITh 3HaUCHUE TIOKa3aTeNs MPEJIOMIICHHUS CTEKITHHON PU3MbI OTHOCUTEIIBHO
BO3/1yXa; YUUTHIBATH MOTPEITHOCTH U3MEPEHU; NPUMEHATh U BBIPA0AaThIBAaTh MIPAKTUUECKHE HABBIKM pabOTHI C MprOopamu; 3G GEeKTHBHO
paboTath B mape

35/4

JIunza. [Toctpoenne n300pakeHus B TUH3E 1 JIvn3a. Beinmykible 1 BOTHYTHIE JTUH3BI. TOHKas JnH3a. ONTUYECKUN LIEHTD,
TJIaBHAs U TOOOYHBIE ONTHYECKUE OCH TOHKOM MUH3bI. DOKYC THH3BI, (POKYCHOE
paccrosinue, ¢pokanbHas mI0ckocTs. Onruueckas cuna auH3bl. [loctpoenue
n300paxeHwuii B TuH3e. Pemenue 3aqau

Memanpeomemuple: C T0OCTaATOUHOM IMOTHOTOW U TOYHOCTBIO BBIPAYKAaTh CBOM MBICII B COOTBETCTBHUHM C 3a/1adyaMH U YCIIOBUSIMU KOMMYHH-
Kaluu, 100BIBaTh HEJOCTAIOIIYIO MH(OPMAIIHIO C TOMOIIBIO BOIIPOCOB; OCO3HABATH CAMOTO ce0sI KaK JBHXKYIIYIO CHITy CBOETO HAyYCHHUS,
CBOIO CIIOCOOHOCTB K IIPEOIOJICHHIO MPENATCTBUM U CAMOKOPPEKIIMHU, COCTABIIATH IJIaH PELLCHUS 3aJa4l, CAMOCTOSTEIbHO HCIIPABIIAT
olMOKH; CO3/1aBaTh, IPUMEHATh U IPE0OPa30BHIBATH 3HAKU U CUMBOJIBI, MOJICJIA M CXEMBI JUIS PeIICHUs YUeOHBIX U M03HABATEIbHBIX
3aJa4, BBIAEIATh U KJIacCU(UIUPOBATh CYLIECTBEHHBIE XapaKTEPUCTUKN 00BEKTA

auynocmuple: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEH-
HOMW MIPAaKTUKHU; UCTIOIb30BaHUE TPHUOOPETEHHBIX 3HAHUMN AJ1s1 00bACHEHUS ABJICHUI, HAOII0JaeMbIX B IOBCEHEBHOM KU3HU
npeomemHmble: HAYUUTHCS OOBACHATH 3HAUCHHE MOHATHH "ToHKas nuH3a", ""pokycHOe paccTrostHue", ""onTHYEeCcKas CHUila JIMH3bI'"; OTIHYaTh
coOuparoIye U pacCeuBaIOLIME JIMH3bI; CTPOUTh U300pakeHUs! B COOMpAIOLIEH U paccerBarolel IMH3E U XapaKTepu30BaTh U3

36/5

®dopmysia TOHKOH JIMH3bI. Y BEJIMUCHUE 1 ®opmyiia TOHKOM IuH3bL. JInHeHOe yBennueHue. Pemenue 3amgayu
JIMH3bI

MemanpeomemHuuple: TIIAHUPOBATH y4eOHOE COTPYIHUYECTBO C YUUTEIEM, COTPYAHUUYECTBO CO CBEPCTHUKAMHU B MTOKMCKE U cOOpe
uH(pOpPMAINH; C JOCTATOYHOM MMOJIHOTOM U TOYHOCTBIO BBIPAXKAaTh CBOU MBICIIN; OCO3HABATh CaMOro ce0sl KaK ABMKYIIYIO CHIIy CBOETO
Hay4yeHUsl, CBOIO CIIOCOOHOCTD K MPEOI0JICHUIO MPETATCTBUN U CAMOKOPPEKIIMH; CO3/1aBaTh, IPUMEHAThH U MPE0oOPa30BbIBATH 3HAKHU U
CHMBOJIBI, MOJICJIA U CXEMBI JIJIs peIlieHHs y4eOHbBIX U MIO3HABATENbHBIX 3a1a4

JUYHOCmHble: POPMUPOBAHUE IIEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEH-
HOW MPAKTUKU; UCTIONIBb30BaHUE MPHOOPETEHHBIX 3HAHUN JJIs1 O0bSACHEHHS SIBJICHUN, HAOII0JaeMbIX B IOBCEHEBHOM KU3HU
npeomemHuble: HAYYUTHCS OOBSICHATH 3HAUCHUE TTOHATHSA "yBeIMUEHNE JTUH3BI'"; 3HaTh (POPMYITY TOHKOU JIMH3BI;, HAYYUTHCS IPUMEHSTh
dbopMyITy TOHKOM JIMH3BI 7Sl pEIISHHs 3a/1a4; TPaMOTHO OOPMIISITh pEIlICHHE 33124 B TETPaIu

37/6

Jlabopartopnast pabora Ne5 "Onpenencnue 1 JlaGopaTtopHnas padota "OrnpeneneHne ONTUYECKON CHITBI U (HOKYCHOTO
OINITUYECKOM CHIIBI U (POKYCHOT'O PACCTOSHUS paccTostHus COOMPAIONIEH JTUH3BI"
cobuparomie JTuH3b1" MHCTpyKTaX MO TEXHUKE 0€30MTaCHOCTH

MemanpeomemHple: CTPOUTH IPOIYKTUBHOE B3aMMOJEHCTBUE CO CBEPCTHUKAMMU, KOHTPOJIUPOBAaTh, KOPPEKTUPOBATh U OLICHUBATh
JelcTBUS MapTHEPA, C JOCTATOYHOM MOJIHOTON U TOYHOCTBIO BBIPaXaTh CBOM MBICIIHM B COOTBETCTBHUHM € 3a7ja4aMH U yCIOBUSAMU
KOMMYHHKAIMH; COCTABJIATD IUIAH U MOCIEA0BATEIbHOCTh ICHCTBUIN, CPAaBHUBATD PE3YNbTAT U CIIOCOO ACHCTBHS C ATAJOHOM C LIEJIBIO
OOHapyKeHHsl OTKJIOHEHUH M OTINYNI; KOHTPOIMPOBATh U OLIEHUBATh MIPOLIECC U PE3YJIbTAThI IEATEIbHOCTH

auynocmuwle: HOpMUPOBAHHUE MPAKTUIECKUX YMEHHH, YOS)KIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3MKH K HAOJIr01aeMbIM B
OKpY’KaloIlleM MHUpE SIBJICHUSM; BOCIUTAHUE aKKypaTHOCTH B OOpALIEHNH C 1a00paTOPHBIM 000py10BaHUEM

npeomMenmHble: HAayUUThCs SKCIIEPUMEHTAIBHO ONPEAEIATh 3HAYCHNUE ONTHYECKON CHIIBI M (POKYCHOTO PAacCTOSTHUS COOMpAIONIEH JIMH3BL;




Ne Hara Koi-Bo
Tema ypoka Coneprxanue ypoka
o/ 1Al (baKT 4acoB
YUUTBIBATh MOTPEIIHOCTH U3MEPEHHIA; TPUMEHATh U BBIpabaThIBaTh MPAKTHUECKUE HABBIKU paboTHI ¢ pudopamu; 3¢ (HeKTUBHO paboTaTh B
nape
38/7 Hucniepcus csera. MIHTepdepenuus crera 1 Hucniepcus ceera. Cnextp. OnbiTel FOHra. MaTepdepenus ceera. Yciaosue
KOT€PEHTHOCTHU CBETOBBIX BOJIH. MIHTepdepeHuns B ToHkuX miéHkax. Komnbua
Herotona. /nnaa cBeToBOM BOTHBL. [IpuMeHeHne nHTephepeHInn

MemanpeomenmHtple: BBISBIATH NPo0IeMy, MHUIIMATHBHO COTPYIHHYATh B IIOMCKE U cOOpe MHMOopMaLuu [uis € pa3pelieHus; BEIICISATh U
OCO3HABAaTh TO, YTO yXKE YCBOCHO B Kypce (PU3UKH U YTO elIE MOJJICIKHUT YCBOCHUIO, OLICHUBATH KAYECTBO U YPOBEHb YCBOCHHUS MaTepHaa;
aHAJIM3UPOBATh U CHHTE3UPOBATh 3HAHUS, BEIBOJUTH CIICACTBUS, YCTAHABINBATH IPUYHMHHO-CIICICTBEHHBIC CBS3U, CTPOUTH JIOTHYECKYIO
e PACCYKIACHUH, BHIIBUTAaTh U 00OCHOBBIBATH TUTIOTE3bI

JuyHOCmHble: HOPMUPOBAHUE LIETIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH
OOIIIECTBEHHOH MPaKTHKH

npeomemmuble: HAYINTHCS OOBSICHATH SIBICHUS IUCIIEPCUH U HHTEP(EPEHIIMN CBETA; HAXOIUTh IPUMEPBI ATHUX SIBICHHUH B OKPYKAIOLIEM
MHpE; IPUBOIUTH NIPUMEPBI HCII0Ib30BaHHs UHTEP(EPEHIIMU CBETa

39/8 Hudpaxius ceera. Judpakumonnas pemer- 1 Hudpaxuus ceera. [Ipunuun [olirenca-Openens. Audpakiimonsubsie KapTUHBI OT
Ka pa3NMYHBIX MPENATCTBUH. I'paHUIIbl IPUMEHUMOCTH F€OMETPUUECKON ONTUKH.
Paspemaronias cnocoOHOCTh ONTHYECKUX MPUOOPOB. A pakiunoHHas pemerka.
[Tepuon peméTku. Y cioBrue MAaKCUMYMOB IS T (PPaKIIMOHHON PEIIETKH.
Judpakimonnslii cnektp. Pemenue 3agau

MemanpeomentHple: BbIABIATH IPOOJIEMY, HHULIMATUBHO COTPYIHNYATh B IOMCKE U cOope MHPOpMALUK JUIsl €€ pa3peleHHs; BIIEIATh U
0CO3HaBAaTh TO, YTO YK€ YCBOCHO B Kypce (PM3UKHU U UTO €Il MOJICKUT YCBOCHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHUS MaTepHaa;
aHAJIN3UPOBATh U CHHTE3UPOBATH 3HAHHUS, BEIBOJUTH CJICICTBUS, YCTAHABINBATH IPUYUHHO-CIEACTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKYIO
LENb PacCyKICHUN, BBIBUTaTh 1 000CHOBBIBATH TUTIOTE3bI

auynocmuwle: HOPMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OOIIECTBEHHOH NMPaKTHKH

npeomemubie: HayUUThCsl OOBACHATH SIBIEHUE TU(PPAKLINU CBETA; HAXOIUTh IPUMEPBI 3TOTO ABJICHUS B OKPY’KAIOIIEM MHUPE; 3HATh
Ha3HAYEHHUE U NPUHIMI JeHCTBUS AU(PAKIIMOHHON PelIéTKU

40/9 Jlabopartopnast pabora Ne6 "Onpenencnue 1 JlaGopaTtopHast pabota "Ornpezenenne IJTUHbI CBETOBOM BOJHBI"
JUIMHBI CBETOBOW BOJIHBI" HHcTpyKTa) MO TeXHUKE 0€30MaCHOCTH

Memanpeomemmuple: CTPOUTH MIPOAYKTUBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMH, KOHTPOJIHPOBATh, KOPPEKTUPOBATH U OLICHUBATH
JecTBUS MapTHEPA, C TIOCTATOYHOM MOJIHOTON U TOYHOCTHIO BBIPaXKaTh CBOM MBICIIH B COOTBETCTBHUH C 3a7[a4aMH U yCIOBUSIMU
KOMMYHUKAIIH; COCTABIIATh IUIAaH U ITOCIIEI0BATEIbHOCTD AEHCTBUI, CPAaBHUBATH PE3YJIbTAT U CIIOCO0 ACHCTBHUS C ATATIOHOM C IIETBIO
OOHapy>KEHHs OTKJIOHEHUH M OTINYNI; KOHTPOJIUPOBATh U OLIEHUBATH MPOLIECC U PE3YJIbTAThI IeSTeIbHOCTH

JAuuHocmuple: GOPMHUPOBAHNE IPAKTUIECKUX YMEHHH, YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKH K HAOII01aeMbIM B
OKpY>KaloIlleM MHUpE SIBICHUSM; BOCITUTAHUE aKKyPAaTHOCTH B 0OpalIeHNH C 1a00paTOPHBIM 000pyI0BaHUEM

npeomemnble: HAYIUTHCS SKCIICPUMEHTAIBHO ONPEIENIATh 3HAUCHUE JUTHHBI CBETOBOI BOJIHBI;, YYUTHIBATh MOTPEIIHOCTH U3MEPEHHIA;
IPUMEHSTh U BEIpabaThIBaTh MPAKTHUECKUE HABBIKK paboThl ¢ mpubdopamu; 3 eKTUBHO paboTaTh B mape




n/a

Harta

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

41/10

ITonepednocTs cBeTOBBIX BOJH. [lonspusa- 1 OneIThI ¢ TypManuHOM. IlonepedHocTh CBETOBBIX BOJIH. ECTECTBEHHBIN 1
U CBETA MOJISIPU30BaHHbIN CBET. [losisipon bl

MemanpeomenHple: NCTIONb30BaTh aJICKBAaTHBIE SI3IKOBBIE CPECTBA ISl OTOOpaKeHUs HHPOpMALIUU B OPME PEUEBBIX BHICKA3bIBAHUH C
IEebIO TTIAHUPOBAHUS, KOHTPOJIS M CAMOOIICHKH; OCO3HABATh CaMOT0 ce0s KaK JBIDKYIIYIO CHIIy CBOETO Hay4eHHs, CBOIO CIIOCOOHOCTD K
MIPEOJIOJICHUIO MPETSITCTBUI M CAMOKOPPEKINH; OOBSCHATH (PU3NUYECKHE TPOLIECCH, CBSI3U M OTHOILICHHUSI, BBISIBIIIEMBIE B IIPOLIECCE
W3YyYEHUS TAaHHOU TEMBbI

auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npeomemnble: HAyUUTHCS OOBACHATH MONEPEYHOCTh CBETOBBIX BOJH C TOUKH 3PEHHsI 3JIEKTPOMAarHUTHON TEOPUHU CBETA; 3HATH SBJICHHE
HOJISIPU3AIMH CBETAa M HA3HAUYCHHE TIOJISIPOHJIOB

42/11

[Tpunaiun otHocuTenbHOCTH. [locTynaTel 1 [TpuHIMI OTHOCUTETHHOCTH B MEXAaHUKE U dNIeKTpoauHamuke. Teopus adupa.
TEOPUU OTHOCUTEIIBHOCTH OnbiT Maiikenbcona-Mopau. [locTynaTel TEOpUH OTHOCUTEIBHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. OTHOCUTEIBHOCTH PACCTOSIHUIM,
PENSITUBUCTCKOE COKpaIlleHHe JUTHHBI. PensatuBuctckuii 3¢ ekt 3ameieHus
BpeMeHU. PeIsITUBUCTCKUN 3aKOH CJIOKEHUSI CKOPOCTEH.

MemanpeomentHple: BBIABIATH IPOOJIEMY, HHULIIMATUBHO COTPYIHMYATh B MOUCKE U cOope MHPOpMALIUH [Tt €€ pa3pelieHHsT; BIIEIATh U
OCO3HABaTh TO, YTO y)KE€ YCBOCHO B Kypce (PH3UKH U UTO €I TOJUICKUT YCBOSHHUIO, OIICHUBATh KAYECTBO U YPOBEHD YCBOCHHS MaTepHalia;
aHaHI/I3I/IpOBaTB 158 CI/IHTG3I/IpOBaTL 3HaHWA, BBIBOAUTH CIICACTBHA, yCTaHaBJ'II/IBaTL HpI/I‘-II/IHHO-CJIC,Z[CTBCHHBIG CBA3U, CTpOI/ITb JIOFI/I‘-IGCKYIO
IIENb PACCYKICHUH, BBIBUTATh U 0OOCHOBBIBAThH TUIIOTE3BI

JuYHOCmHble: POPMUPOBAHUE TIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npedmemﬂble: 3HATh HOCTy.HaTbI TeopI/II/I OTHOCUTCIBbHOCTH U q)OpMYHI/IpOBKy HpI/IHL[I/IHa OTHOCHUTCJIIBHOCTH, OCHOBHBIC CIICACTBHUA U3
MOCTYJIATOB M MPUMEHATH X MaTEMaTHYECKOE BBIPAXKCHUE IS PEIICHUS IPOCTCHINTNX 3a/1a4 110 TEME; TPAMOTHO O(OPMIISTH PEIICHHE
3a1a4 B TeTpa,Z[I/I

43/12

PenstuBuctckas nunamuka. Pemenue 3amgau 1 OHeprus nokosd. Macca nokos. CBsi3b UMITYJIbCA YACTULIBI U €€ SHEPTUH.
[Ipunun cooTBercTBus. Pemenue 3agau

MemanpeomentHvle: OPraHN30BbIBATh YUEOHOE COTPYTHUYECTBO C YUALTUMUCA U YUUTENIEM, OIPEEIIATh CIOCOOb! IEHCTBUI B paMKax
NIPEUIOKEHHBIX YCIOBUN U TpeOOBaHUM; CTABUThH YUeOHYIO 3314y, COCTABIIATh IUIaH U MOCIEI0BATEIbHOCTD JEHCTBUM, OCYIIIECTBISTD
KOHTPOJIb B (pOpMe CpaBHEHMsI cl1oco0a AEHCTBHS U €ro pe3yibTaTa C 3aJaHHbIM 3TaJIOHOM C LEJIbI0 OOHAPYKEHUS OTKIOHEHUH U OTIINYMN
OT 3TajloHa; BEIOMpaTh Hanbosee 3(h(HEeKTUBHBIE METOBI PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUI, KOHTPOJIUPOBATH U
OLIEHUBATh MIPOLIECC U PE3yJIbTAThI JEATEIbHOCTH

auynocmuple: HopMUpOBaHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUN M COTPYJHHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMHU;
OBJIa/ICHUE HAyYHBIM IOAXO0/I0M K PEILICHHUIO pa3InYHbIX 3a7a4

npeomemuble: HAyUUThCS OOBACHATH 3HAUCHHE MOHATUH "Macca okos", "SHeprust MOKoA"; 3HATh BRIPAXKEHUS PEIATUBUCTCKON SHEPTUH U
UMIIYJbca, JOPMYIMPOBKY MPUHIIUIIA COOTBETCTBUS; HAYUYUTHCS IPUMEHATh UMEIOLIMECS 3HaHUS K PEIIEHNI0 KOHKPETHBIX 3a7ay;
IpaMOTHO OPOPMIISTh PEelICHHUE 33]a4 B TETPA/IH; MCIIOJIb30BaTh MAaTEMAaTHUECKUH anmapar B pelIeHUH 3a/1a4 Ha YpoKax (PU3HKH;




Ne Jara Kon-Bo

Wi | mman | gaxt Tema ypoka 4ACOR Coneprxanue ypoka
OBJIAJIEBATh HAYYHBIM MOJIX0/I0M K PEHICHUIO Pa3IUYHBIX 33]a4 110 TEME
44/13 Buner uznydenuii u cnextpos. Jlabopatop- 1 TennoBoe u3inydeHue. DnekTpoitoMmuHecteHuus. KatogonomuuecueHuus.
Has pabota Ne7 "HaGnroneHue CrionHoro u XemumomuHecteHus. @oromomunecteHnusa. Pacpeaenenue suepruu B
JMHEWYaTOro CeKTpoB" cnektpe. CriekTpanibHble anmnapaTsl. HerpepsiBHbIE, THHEHYATHIE U TI0JIOCATHIE

cnekTpbl. CIIEKTPhI U3ITy4eHHSI U CIIEKTPBI ortomeHus. CrieKTpaabHbIN aHAIN3
JlaboparopHas paboTa "HabmoqeHne CIIONIHOTO U THHEHYATOrO CIIEKTPOB"
WHCTpYKTaX 10 TEXHUKE OC30MACHOCTH

MemanpeomenHple: CTPOUTH MPOTYKTUBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh, KOPPEKTUPOBATH M OIICHUBATh
IEUCTBHS MApTHEPA, C TOCTATOYHON MOJHOTON M TOYHOCTBIO BBIPAXKAaTh CBOM MBICIIH B COOTBETCTBUH C 33/1a4aMH U YCIOBHAMHU
KOMMYHHKAIH; COCTABJIATD IUIAH U MOCIEA0BATEIbHOCTh ICHCTBUIN, CPAaBHUBATDH PE3YNbTAT U CIIOCOO AEHCTBHS C ATAJOHOM C LIEJIBIO
00Hapy)XKeHHs OTKJIOHEHHUH M OTJINYMIA; KOHTPOJIMPOBATH M OIICHUBATh IPOLIECC M PE3YIIbTAThl JEITEIbHOCTH

auynocmuwle: HOpMUPOBAHHUE MIPAKTUIECKUX YMEHHN, YOS)KIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PU3MKHU K HAOJII01aeMbIM B
OKPY’KaIOIIeM MHpE SBICHUSIM; BOCIIUTAHHE aKKyPaTHOCTH B OOpAIIEHUH C JTa0OPAaTOPHBIM 000PYIOBAaHUEM

npeomemHuble: 3HaTh OCHOBHBIC BU/IbI U3JTyYEHHSI U THIIbI CIIEKTPOB; HAYYUTHCS OOBACHATH BOSHUKHOBEHUE CIIEKTPOB OMPEAETIEHHOTO TUIIA
Y Ha3HAUCHHE almapaToB CIIEKTPAIFHOTO aHAIN3a; IPUMEHSTH U BEIpa0aThIBaTh MPAKTHYECKHUE HAaBBIKA PAOOTHI ¢ MpUOOpamu;

3¢ deKTUBHO paboTaTh B ape

45/14 [ITxana 31€eKTPOMarHUTHBIX BOJIH 1 [ITkamna snekTpoMarHuTHBIX BOJIH. MH(ppakpacHoe, ynbTpaduoneToBoe,
peHTreHoBckoe usnydenue. ['amma-nyuu. [lonroroBka k KOHTpOJIBHON padboTe

MemanpeomemHyle: C TOCTATOYHOUN MOJHOTONW U TOUHOCTBHIO BBIPAXKaTh CBOM MBICIIA B COOTBETCTBUU C 33/1a4aMU U YCIIOBUSIMU KOMMYHH-
Kalluu, J00BIBATh HEAOCTAIONIYIO0 HH(OPMALIHUIO C TOMOUILIO0 BOMPOCOB; OCO3HABATh CAMOT'0 ce0s KaK JABIKYILYIO CHITY CBOETO Hay4eHHs,
CBOIO CIIOCOOHOCTB K TMPEOJIOJICHUIO MPETSTCTBUI U CAMOKOPPEKITUH, COCTABIIATH IJIaH PEIICHUS 33a/1a49H, CAMOCTOSTEIILHO HCTIPABIISTH
OLIMOKH; CO3/1aBaTh, MPUMEHATh U PE0OPA30BbIBATH 3HAKM M CUMBOJIbI, MOJIEJIH U CXEMBbI JIJISl pEeIIeHHs Y4eOHbIX U TTO3HABATEIbHBIX
3a/1a4, BEIICTISATh U KIaCCU(DUIIMPOBATH CYIIECTBEHHBIE XapaKTEPUCTUKN 00BEKTa

JuYHOCmHble: POPMUPOBAHUE MOTUBALIMY B U3YUYEHUHU HAYK O IPUPOJIE, YOS KIEHHOCTH B BOZMOKHOCTH MO3HAHUS MTPUPOBI U
MPUMEHUMOCTH H3y4aeMbIX 3aKOHOB K BKHEHUIITUM 00JIACTAM ACSITEILHOCTH YEIIOBEYECKOTO OOIIECTBA, SKOJOTUIECKOT'O MBIIIICHHS U
YyBCTBA OTBETCTBEHHOCTH 32 COXPAHHOCTb OKPYXKAIOLIEeH cpebl

npeomemHmble: 3HATh OCHOBHBIE TUATIA30HbI IIKAJIbI AJIEKTPOMArHUTHBIX BOJIH; HAYYUTHCS ONMKUCHIBATH MX CBOMCTBA; MPUBOJIUThH IPUMEPHI
UX IPUMEHEHHsSI B PAa3JIMUHbIX chepax KU3HEASSITeIbHOCTH YelIOBEKa

46/15 KonrposbHas pabota Ne4 "Onruka" | 1 | KonrponbHas pa6ora mo Teme "Ontuxa"

Memanpeomemuple: C JOCTaATOUHOM ITOJTHOTONW U TOYHOCTBIO BBIPAKaTh MMCbMEHHO CBOM MBICIIU; IUIAHUPOBATh U IPOrHO3UPOBATh
pe3yibTaT; pelaTh 3a/1a41 Pa3HbIMU CITIOCO0aMHU, BRIOMPATh Hanbosee 3G EeKTUBHBIC METOIbI PEIICHUS, TPUMEHSTh MTOJIYYCHHBIC 3HAHUS
auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OOIIECTBEHHOM MPAaKTUKH, HABBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS

npedmemnble: 3HATh U IIOHUMATh (1)I/ISI/II-I€CKI/II‘/JI CMBICJI U3YUCHHBIX HOHHTHﬁ, 3aKOHOB, HBHGHHﬁ; HAay4YUThCA CUCTEMATU3UPOBATH U
BOCIPOW3BOJIUTH 3HAHMS U HABBIKU, TOJYYEHHbBIE PU U3Y4eHUHU TeMbI "Ontuka"

KBanroBas ¢usnka (16 yacos)




n/a

Harta

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

47/1

CaeroBble kBaHTbI. PoTO3(hPeKT 1 I'unotesa [Tnanka. KBant. [locrostnuas [lnanka. @orosddexr. OnbITo
CroneroBa. 3akonbl oToddekra. YpaBHenue DitHITeHa 17151 GoTodddekra.
Pabora Bbixoaa anektpoHoB. Kpachas rpanuna gorosdpdekra. [Ipumenenue
dotorddekra. Pemenne 3amau

MemanpeomemHuple: C TOCTATOUYHOM MOTHOTOM U TOYHOCTHIO BBIPAXKATh CBOM MBICIIA B COOTBETCTBHUH C 33/1a4aMH U YCIIOBUSMU KOMMYHH-
Kallu¥, BBISIBIIATH IPOTUBOPEYHS U TIPOOIeMbI; (GOPMUPOBATH LIEJICTIONIaTraHNe KaK TTOCTAHOBKY Y4eOHOH 3314l HA OCHOBE COOTHECCHHS
TOT0, UTO YK€ U3BECTHO M YCBOCHO yYaIllUMCsl, U TOTO, YTO eIlI¢ HEN3BECTHO; CAMOCTOSTEIILHO BBIICIATH MO3HABATEIBHYIO 11ETIb,
yCTaHABJIMBATH IPUYHHHO-CIICJICTBEHHBIC CBSI3U, OOBSCHATH Pa3IMYHbBIC SIBJICHHUS HA OCHOBE (DU3MYECKON TEOpUU

JuyHocmHble: PopMUPOBaHUE YOSI)KTEHHOCTH B MPUMEHHUMOCTH HAYYHBIX 3HAHHUU JJTsl OOBSICHEHUS SBICHUIN OKPYKAIOIIETO MUPA;
BOCIIUTaHKE YYBCTBA FOPJAOCTH U MTATPHOTH3MA HA OCHOBE PACCMOTPEHUS BKJI1a YIEHBIX-COOTEYECTBEHHUKOB B MHPOBYIO HAYKY
npeomemuble: HAYIUTHCS OOBSICHATH 3HAUCHUE TTOHSTHIA, BEJIMYUH U SBJICHUI "KBaHT cBeTa", "mocTosiHHas [Tnanka", "doroaddext",
"kpacHas rpanunia porodddekra", "padora BeIxoaa daeKTpoHA"; 3HATH (HOPMYITUPOBKY 3aKOHOB (poTodd(dexTa u ypaBHeHHs] DUHIITEHHA
st porodddexra; HayuuThCs TPUBOIUTH IPUMEPHI MPUMEHEHUs (oTo3(h(deKTa B pa3TMUHBIX TEXHUYECKUX CHCTEMAaX; HAYYUThCS peIlaTh
3aJ]auu 110 TeMe; TPAMOTHO 0(hOPMJISITh PEeIICHHE 331a4 B TETPAIH

48/2

®otonsl. ['unoresa ne bpoimns 1 DHeprus 1 uMnyibsc GoroHa. KopnyckynsipHo-BOIHOBOM Ayanu3M. [ unoresa ne
bpoitns. JInuna Boabl ae bpoiins. [Tpuanun neonpenenéanoctu I elizenoepra.
JlaBnenue ceeta. XMMHYECKOE JEHCTBUE CBETA

MemanpeomentHple: BBIABIATH IPOOJIEMY, OCO3HAHHO IJIAHUPOBAThH M PETYIUPOBATH CBOIO AESATEIBHOCTD, BIaIeTh YCTHOM U MMCHbMEHHOU
pEublo; BBIMOIHATH JEHCTBUS MO 00pa3ily, OLIEHUBATh U KOPPEKTUPOBAThH JAEHCTBUS; HCKAaTh HHPOPMAIHIO, POPMUPOBATH CMBICIIOBOE
YTEHUE, 3aKPEIUIATh U IIPU HEOOXOAUMOCTH KOPPEKTUPOBATH U3yUEHHBIE CIIOCOOBI ACWCTBUI, MOHATUI U aITOPUTMOB

JuyHocmuwle: PopMUPOBaHUE YOSKIEHHOCTH B MPUMEHUMOCTH HAYYHBIX 3HAHHUM JJ1s1 OObSICHEHUS SBJICHUI OKPYXKAIOLIETO MUPA;
BOCIIMTaHHME YyBCTBA FOPAOCTU U MATPHOTU3MA HA OCHOBE PACCMOTPEHMS BKJIa1a YUEHBIX-COOTEUECTBEHHUKOB B MUPOBYIO HAyKy
npeomemHuble: HAYUUTHCS OOBSICHATH 3HaUCHUE MTOHATHH "POTOH", "KOPIYCKYJISIPHO-BOJIHOBOU ayanu3M', "naBieHne cBeTa'"; 3HaTh
dopmyny e bpoiins u npuMeHsTh e€ Ui pellieHns 331a4; YMETh 0OBSCHATh CYTh IPUHIIMNA HeonpenenéHHocTH [ eifzendepra

49/3

Pemenue 3amay \ 1 \ Pemenne 3agad mo remam "®dotodrdpdext"”, "doToHbI"

MemanpeomemHple: OPTaHN30BbIBAaTh Y4eOHOE COTPYAHUUECTBO C YUAUIUMHUCS U YUUTEIEM, ONPEIENIATh CIIOCOOB! AEMCTBUI B paMKax
NIPEUIOKEHHBIX YCIOBUN U TpeOOBaHUM; CTABUThH YUeOHYIO 3314y, COCTABJISATh IUIaH U MOCIEI0BATEIbHOCTD JEHCTBUM, OCYIIIECTBISTD
KOHTPOJIb B popMe cpaBHEHUS crIoco0a AEMCTBUS U €ro pe3ybTaTa ¢ 3aJJaHHBIM STAJIOHOM C IIeJIbI0 OOHAPYKEHUS! OTKIIOHEHUH U OTINYHMA
OT 3TaJIoOHa; BEIOMpaTh Hanbosee 3(h(HEeKTUBHBIE METOBI PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI, KOHTPOJIUPOBATH U
OLICHUBATh MIPOLIECC U PE3YNIbTATHI AEATEIBHOCTH

auynocmuwle: HopMUpOBaHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLIICHUU M COTPYJHHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMHU;
OBJIAJICHHE HAYYHBIM ITOJXO0JIOM K PEIICHUIO Pa3INYHbIX 3324

npeomemuble: HAyUUTHCS IPUMEHSTh UMEIOIMECS 3HAHUS K PELICHNIO KOHKPETHBIX 33/1a4; TPaMOTHO O(pOPMIISATH pelIeHHE 3a1a4 B
TeTpaJiy; UCIOJIH30BaTh MATEMATUYECKUI anmapaT B pelIeHUH 3a/1a4 Ha ypoKax (U3MKH; OBJIa/I€BATh HAYYHBIM MOIXO0/I0M K PELICHHUIO
pa3IMyYHBIX 33/a4 [10 TEME

50/4

Ctpoenue atoma. OnbiTel Pezepdopna \ 1 \ Atom. Criektp atoma Bojopoa. Cepuu banbmepa, Jlaitmana, [Tamena. Mogens




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

atoma Tomcona. OnbiThl Pezepdopaa. [Inanerapuas mozaens aroma. Pasmepsr
aTOMHOTO siipa

MemanpeomenHple: C TOCTATOYHOH MOJHOTOM U TOYHOCTBIO BBIPAXKATh CBOU MBICIIH, CIIyIIaTh U BCTYNAaTh B AUAJIOT, y4aCTBOBATh B
KOJUIEKTUBHOM OOCYXJICHHH TPOOJIEM; BBIICISATh M OCO3HABATh TO, YTO YK€ YCBOCHO B Kypce (DU3MKHU M UTO €IIE MOAIEKHUT YCBOCHHIO,
OLIEHMBATh KAYECTBO U YPOBEHb YCBOCHUS MaTepHalia; HCKaTh HHPOPMAaIUIO, GOPMHUPOBATH CMBICIIOBOE YTEHHE, 3aKPEIUIATh U IPU
HEOOXO0JMMOCTH KOPPEKTUPOBATH H3Y4YEHHBIE CIIOCOOBI ICHCTBUI, HOHATHI U aITOPUTMOB

auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npeomemHuble: 3HaTh OCHOBHBIE CYIIIECTBOBABILNE MOJEIH CTPOCHHUS aTOMOB, CYTh OIBITOB Pe3epdopa; HayunuThbes 00BICHATH TPodIeMy
COTJIACOBAHUS ATUX MOJIEJICH C 3aKOHAMH KJIACCHUECKOM (UMK

51/5

KBanToBsie nocrynarsl bopa. Moaens atoma 1 [Toctynater bopa. Moaens atoma Bogopoaa no bopy. DHepreruyeckue ypoBHHU.
BoJiopoaa no bopy OHeprus nonusanuu. TpynHocty Teopun bopa. Pemenne 3amay

Memanpeomemusle: ¢ JOCTATOYHON TTOJTHOTOH ¥ TOYHOCTBIO BBIPAXKATh CBOM MBICIIH, CIIyIIATh M BCTYNATh B JHAJIOT, y4aCTBOBATH B
KOJUIGKTUBHOM OOCYXIICHHH TIPOOJIEM; BBIICISTh U OCO3HABATH TO, YTO Y)KE€ YCBOCHO B Kypce (DM3MKHU M YTO €IIE MOJICKHUT YCBOCHHIO,
OIICHUBATh KAYECTBO U YPOBEHb YCBOCHHUSI MaTepHalia; aHAJM3UPOBATh U CHHTE3UPOBATh 3HAHUSI, BEIBOAUTH CIICIICTBUS, YCTAHABIMBATh
NPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKYIO LIEMb PACCYKICHUHN, BHIIBUTATh U OOOCHOBBIBATH THIIOTE3bI

JuyHOCmHble: HOPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U
OOIIECTBEHHOH NMPaKTHKH

npeomemmule: 3HaTh HOPMYITHPOBKY MOCTYINATOB bopa; HayduThCsl 0OBSCHATH N3TYYCHUE U MOTJIONICHHE SHEPTUH DIICKTPOHAMH B aTOME;
OIUCHIBATH MOJICNIb CTPOSHHS aTOMa BOJIOPO/Ia; pellaTh NPOCTSHIINE 33/1a4H T10 TeME

52/6

YCTpoicTBO M MPUMEHEHHE JIa3€pOB 1 CnoHTaHHOE U HOHU3UPOBAHHOE U3TydeHre. CBOMCTBA JIa3€PHOTO U3TyYCHHUS.
[IpuHnun nerictus j1azepoB. TpEXypOBHEBas CUCTEMA SHEPTETUUECKUX
YpOBHEH. Y CTpoCTBO pyOrHOBOTO J1a3epa. Jpyrue Tumnsl nazepoB. [Ipumenenue
Ja3epoB

MemanpeomenHvle: TUIaHUPOBaTh y4eOHOE COTPYJHUUYECTBO C YUUTENIEM U CBEPCTHUKAMU, paboTaTh B rpyIie, KOPPEKTUPOBATh U
OLIEHMBATh JEHCTBUS CBEPCTHUKOB; ONPEAEIATh NOCIEN0BATEIBHOCTD IPOMEKYTOUHBIX 1I€JIEN ¢ YIETOM KOHEYHOT'O pe3yibTara,
COCTABJIATH IUIAH U ONPENENATh OCIEI0BATEIbHOCTh AEHCTBUI; HCKaTh HH(OpMaIHIO, (OPMUPOBATH CMBICIOBOE YTEHUE, 3aKPEILISTh U
pU HEOOXOIMMOCTH KOPPEKTUPOBATh U3YUEHHBIE CTIOCOOBI IEHCTBHIA, IOHSATHH U allTOPUTMOB

auynocmuwle: HOpMUPOBaHNE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOLLICHUU U COTPYJHUUYECTBE CO CBEPCTHUKAMU U YUUTEISIMU;
OBJIa/ICHUE HAYYHBIM MOAXO0/I0M K PEIICHHUIO Pa3InYHbIX 33/1a4; (POPMHUPOBAHKE IIETOCTHOI'O MUPOBO33PEHHSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU

npeomemHuble: HAyUUThCS OOBACHATH 3HAUEHHE MOHATUH "nazep", "MHAYIHpOBaHHOE N3Ny4yeHue"; paboTaTh C TEKCTOM y4eOHUKA U
pa3gaToOuyHbIM MaTepHUaIOM; IPUBOAUTh PUMEPBI UCIIOJIB30BaHMS JIa3epa B Pa3IMUHBIX 00JaCTIX YEI0BEUECKON KU3HEAEATEIIbHOCTH

53/7

CrpoeHune aTOMHOTO siipa. SlnepHble CHIIbI U 1 [IpoToHHO-HEUTpOHHAs MOJeNb sAApa aroma. Hyknonsl. MaccoBoe u 3apsinoBoe
SHEPrus CBS3M sapa yucna. SaepHeie cuitbl, uX ocooeHHocTu. Jledekt Macc. DHEeprus CBSI3U
aTOMHOTO sipa. Y iesibHas dHeprus cBs3u. Penienne 3anau




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

Memanpedmemﬂble: C I[OCTaTO‘-IHOI\/Il MOJHOTOM ¥ TOYHOCTBIO BbIpaXXaTb CBOU MBICJIHU, CIIYIIATh U BCTYIIATh B AXAJIOr, yHaCTBOBAThH B
KOJUJIEKTUBHOM OOCY>KIeHUH NMpo0ieM; GopMUpOBaTh IieIeNojlaraHie Kak OCTaHOBKY y4eOHOM 3a/1a4ull Ha OCHOBE COOTHECEHUS TOr0, UTO
YK€ U3BCCTHO U YCBOCHO y4alllUMCH, U TOr'0, 4YTO CIJ_Ié HCU3BCCTHO,; CaMOCTOATCIILHO BBIACIATH IO3HABATCIIbHYIO IIC]Ib, YCTAHABIIMBATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, OOBSICHITH Pa3IMUHbIC SIBICHUS HA OCHOBE (PM3NYECKOM TEOpUH, CO3/1aBaTh, IPUMEHSAThH U
HpCOGpaSOBBIBaTB 3HAaKN U CUMBOJIbI, MOACIIN U CXCMBbI JJIsI pCUICHUA y‘-IGGHI:IX U ITO3HABATCJIbHBIX 3ada4

JuYHOCmHble: POPMUPOBAHUE IIETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH NMPaKTHKH, YOKIEHHOCTH B IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB K PEaJIbHBIM SABICHUAM

npeomemHuble. HAYYUTHCS OOBSICHATH 3HAUCHUE MTOHATUHN "TipoToH", "HeWTpoH", "snepHbIe cubl", "nedext macc", "sHeprus cBsa3u'; 3HATH
CTPOCHUC aTOMHOTI'O AApa; HAYUUTHCSA PpaCCUUTLIBATH I[C(I)GKT MacCC U SHCPruro CBA3U AApa, 3alMUCbIBATh YCJIOBHUC U PCUICHUC 3a4a4 110
COCTaBJICHHOMY aJITOPUTMY

54/8

OTKpbITHE PaOAKTUBHOCTH. Anb(da-, OeTa- 1 OTkpeITHE pagroakTuBHOCTH. OnbITE Pesepdopna nmo u3ydeHuio cocraBa
U raMMa-u3Iy4yeHue pPaZlnOAKTUBHOTO U3JlyueHus. Asb(a-, 6eTa- U raMMa-1ydu

MemanpeomenHole: BBIABIATH IPOOJIEMY, C TOCTATOYHOH IOJHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIIH; BBIICIATh U OCO3HABATH TO, YTO
y’K€ YCBOEHO B Kypce (PM3HMKH U UTO €II€ MOJUIEKHUT YCBOCHHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHUS MaTepHalla; aHaIU3UpOBaTh U
CUHTE3UPOBATh 3HAHUS, BBIBOAUTH CIEACTBHSI, YCTAHABINBATh IPUUMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH JIOTMUECKYIO LIENb PACCyKIEHU,
BBIJIBUT'aTh U 0OOCHOBBIBATh T'MIIOTE3bI

JuYHOoCmHble: POPMUPOBAHUE YCTOMYNBON MOTUBAIIMU K IPHOOPETEHUIO HOBBIX 3HAHUM, ITPEICTABICHHIA O BO3MOXKHOCTH MTO3HAHUS
OKPY>KAOIEro MUpa IIyTEM MOCTAaHOBKU Hay4YHBIX SKCIIEPUMEHTOB

npeomemuble: HAYUUTHCS OOBACHATH 3HAUCHHE MOHATHUS ""PaIMOaKTUBHOCTE"; pacCcKa3bIBaTh 00 yUEHBIX, UMEIOIINX OTHOIIECHHE K
OTKPBITUIO M U3YYEHUIO PAaAMOaKTUBHOCTH XMMHUYECKHMX 3JIEMEHTOB; OMCHIBATh COCTAB M CBOMCTBA anb(a-, 6eTa- U raMMa-u3i1y4eHus

55/9

PagnoaktuBHBIE TpeBpallieHNs. 3aKOH pa- 1 Anbda-, 6eTa- u ramma-gacTtuilsl. [losutpon. HeiiTprHO M aHTHHEUTPHUHO.
JMOAKTUBHOIO pacrnaja [IpaBuno cmemenus. [lepuon nonypacnana. 3aKkoH paIMOAKTUBHOTO pacrajia.
Penrenue 3anau

Memanpedmemﬂble: C I[OCTaTO‘-IHOI\/Il MOJHOTOM 1 TOYHOCTBIO BbIpaXXaTb CBOU MBICJIHU, CJIIYIIATh U BCTYIIATh B IXAJIOr, yHaCTBOBAThH B
KOJJIEKTUBHOM OOCY>KJI€HUH MPOOJIeM; BBIIIOJIHATH ASHCTBH 110 00pasily, OLIEHUBATh U KOPPEKTUPOBAThH AEHCTBUS; CO3/1aBaTh, IPUMEHSThH
u Hp@OGp&SOBBIBaTL 3HAaKU U CUMBOJIbI, MOACIIN U CXCMBbI AJId PCUICHUA y‘-Ie6HI>IX U IMO3HABATCJIbHBIX 3aJa4

JuYHOCmHble: POPMUPOBAHUE 1IETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH NMPaKTHKH, YOKIEHHOCTH B IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB K PEaJbHBIM SIBICHUAM

npeomemHuble: HAYYUTHCS OOBSICHATH 3HaUCHUE MOHATUH "anbda-pacran”, "oeTa-pacnan”, "ramma-pacman”, "mepuona noiaypacnana'; 3HaTh
(hopMyIHMPOBKY MpaBUiIa CMENICHUS, (POPMYITHPOBKY 3aKOHA PaJMOaKTHBHOTO PACIaa; HAYYUThCS peliaTh 3a/1a4M 10 TeMe; TPaMOTHO
oopMIIATh pelieHue 3a1a4 B TeTpaau

56/10

MeTobl HaOIOICHUS U PETUCTPALIIH dJIe- 1 [Ipuniun nefcTBUA NPUOOPOB AJIS PETUCTPALUH SJIEMEHTAPHBIX YacTULl. MeTos
MEHTapHBIX YaCTHUI] cuuHTWLBIUA. ["a3opaspsansiii cuétunk ['elirepa. Kamepa Bunbcona. Tpek
yactuisl. [1y3pippkoBast kamepa. MeTo1 TOJICTOCIOMHBIX (POTOIMYIBCHIMA

MemanpeomenHple: C J0OCTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXkaTh CBOU MBICIIH, CIIyLIaTh U BCTyNaTh B AUAJIOr, y4aCTBOBATh B
KOJIJISKTUBHOM O0CY>KJICHHH ITPOOIIEM; 0CO3HABATh caMoro ceds Kak JBIKYILYIO CHITY CBOETO HAYYEHHSs], CBOIO CIIOCOOHOCTh K




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

MpeoOa0JICHUIO HpCHHTCTBI/Iﬁ H CAMOKOPPCKIHU,; aHAJIU3UPOBATh U CUHTC3UPOBATh 3HAHUS, BLIBOAUTH CICACTBUSA, YCTAHABIMBATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKYIO LIENb PACCYKIECHUH, BBIIBUTATh U 00OCHOBBIBATH TUIIOTE3bI

JuYHOoCmHble: POPMUPOBAHUE TIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npedmemuble: 3HATh OCHOBHBIC METObI H8.6JIIOILCHI/I$I U pCrucTpanuu 3JICMCHTAPHBIX YaCTHUII, UX MTPCUMYIICCTBA U HCAOCTATKH, HAYUUTHCSA
0O0BSACHSITh MPUHIIMI padOTHI Ta30pa3psiAHOro cuérynka I eiirepa, kamepbl BuiabcoHa 1 My36IpbKOBOM KaMephl

57/11

SnepHble peaku. DHEPreTUUECKUN BbIXOJ 1 HckyccTBeHHas paquoakTUBHOCTh. OTKPBITUE HEUTPOHA. SIIEpHbIE peakLuu.
SIICPHOM peaKInK DHEPreTUYeCKUil BBIXO/T IEPHON peakru. DK30- U SHAOTEPMHUYECKHE PEAKIIHH.
Pemenue 3anau

MemanpeomenHple: C TOCTATOYHOH IMOJIHOTON W TOYHOCTHIO BBIPAXKaTh CBOU MBICIIH, CITyIIaTh U BCTYNATh B AUAJIOT, y4aCTBOBATh B
KOJIJISKTUBHOM O0CYXKJICHUH IIPoOIIeM; 0OHApYKUBaTh U (HOPMYIHPOBaTh yUeOHYIO MPOOIEMY; aHAIU3UPOBATh M CHHTE3UPOBATh 3HAHUS,
BBIBOJMTH CJICJICTBHS, yCTAaHABIUBATh IPHYNHHO-CIICICTBEHHBIE CBSI3H, CTPOHUTD JIOTHYECKYIO IIETIb PACcCyKACHUHN, BBIIBUTATh U
00OCHOBBIBAThH TUIIOTE3BI

auyHocmuwle: HOpMUPOBAHHE [IEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH NMPaKTHKH

npeomemHuble: HAYYUTHCS OOBSICHATH 3HAUCHUE TTOHATUH "siiepHas peakmus', "IHEPreTHIeCKUid BBIX0A'"; 3HATh OCHOBHBIE THITBI SIEPHBIX
peaKIMii; HAyYUTHCS COCTABIIATH YPABHEHUS SIIEPHBIX PEAKUUI U PACCUUTHIBATH UX YHEPTETHUECKUI BBIXO/; 3aIIMCHIBATh YCIOBUE U
pelIeHre 33124 TI0 COCTABJICHHOMY aJrOPUTMY

58/12

[lenHbie peakuuu. SnepHbINA peakTop 1 OTtkpeiTHE AeneHus sapa ypana. [lennas simepHas peakuus. M30tonsl ypasa.
Koaddunment pazmHoKeHNs HEUTPOHOB. SIIEPHBINA PeakTop, €ro yCTPOICTBO.
Kputnueckas macca. PeakTopsl Ha ObICTPBIX HEUTPOHAX

MemanpeomenHple: C TOCTATOYHOH MOJHOTOM U TOYHOCTHIO BBIPAXKATh CBOU MBICIIN; BBITOJIHATH IEHCTBHS 110 00pasIly, OLICHUBATh U
KOPPEKTUPOBATh IEHCTBUS; UCKATh HHPOPMAIUIO, GOPMUPOBATH CMBICIOBOE UTEHUE, 3aKPEIUISITh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATh
M3yYEHHBIE CIIOCOOBI ICHCTBHIA, TOHATHI U aITOPUTMOB

JuYHOCmHble: POPMUPOBAHUE MOTUBALIMY B U3YUYEHUHU HAYK O MPUPOJIE, YOSKIEHHOCTH B BOZMOKHOCTH MO3HAHUS MTPUPOJBI U
NPUMEHUMOCTH U3Y4aeMbIX 3aKOHOB K BOKHEHIIUM 00J1aCTAM AEATEIbHOCTH YEJIOBEYECKOTr0 00IIecTBa

npeomemHtble. HAYYUTHCS OOBSICHATH 3HAUCHUE TTOHATUH "TienHas peakius”, "saaepHblid peaktop", "KpuTHdyeckas Mmacca'; 3HaTh OCHOBHBIC
YacTH M MPUHLIMI ISUCTBUS SIACPHOTO pEakTopa

59/13

Tepmosinepubie peakiuu. [I[pumenenue 1 TepMmosinepHbie peakiuu. [I[puMeHeHre siAepHO SHEPTUH U COMYTCTBYIOLINAE
SIEPHOM dHEPruu. buonoruyeckoe 1eucTBUE npo6aemsl. 3oTomsl. [Ipumenenne paanoakTHBHBIX H30TONOB. [lornoménnas
paguanuu 71032 U3Iy4eHus. DKBUBAJIEHTHas 1o3a n3nydenus. Koapdunuent kagectra
U3Jy4YEHUs

MemanpeomentHple: C J0OCTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXkaTh CBOU MBICIIH, CIIyLIaTh U BCTyNaTh B AUAJIOr, y4aCTBOBATh B
KOJIJICKTUBHOM OOCYXKICHHH MPOOIIEM; OCO3HABATh CaMOro ce0s KakK JBIKYILYIO CHITY CBOETO HAY4EHUs, CBOIO CIIOCOOHOCTH K
IIPEOJI0JICHUIO MPEMSTCTBUI U CAMOKOPPEKIMH; aHAJIM3UPOBAaTh U CUHTE3UPOBATh 3HAHMS, BBIBOAUTH CIICACTBUS, YCTAHABIMBATh
IPUYMHHO-CJIC/ICTBEHHBIE CBS3M, CTPOUTH JIOTHYECKYIO IIeTIh PACCYX/IEHHUH, BBIIBUTaTh U 00OCHOBBIBATh TMIIOTE3bI




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

JAuyHocmHuule: HOPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0I1IeCTBEHHOH NMPAKTUKK; BOCIIMTAHUE OTBETCTBEHHOI'O OTHOILIEHHUS K )KU3HU U CBOEMY 370POBBIO

npeomemmble: HAYUUTHCS OOBACHATH 3HAUCHHE MOHATHUS "TepMOsIEpHas peakus'"; HAy4UThCS PUBOIUTH IPUMEPHI HCTIOJIb30BAHHUS
SJICPHOM YHEPIUU U OLICHUBATh PUCKU €€ UCIIOJIb30BaHUs; 3HaTh O BO3/ICHCTBUYU paJHallii Ha )KUBbIE OPIraHU3MbI U CLIOCOOBI 3alIUTHI

60/14

DneMeHTapHbIE YaCTULIbI 1 Tpu sTana B pa3BuTHH (HU3UKU dIIEMEHTAPHBIX YacTHll. [103UTpoH.
AnTtnyactuiibl. Jlentonsl. Agponsl. KBapku. ['i0oHBI

MemanpeomenHple: C J0OCTATOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXkaTh CBOU MBICIIH, CIyLIaTh U BCTyNaTh B AUAJIOr, y4aCTBOBATh B
KOJIJISKTUBHOM O0CYXIEHHH ITpobieM; (popMUpoOBaTh LieenoaraHue Kak IOCTAaHOBKY yueOHOI 3a/1aui Ha OCHOBE COOTHECEHHS TOTO, UTO
YK€ U3BECTHO M YCBOEHO yUYalIUMCsl, U TOTO, YTO €I11€ HEU3BECTHO; AaHAJIM3UPOBATh U CUHTE3UPOBATH 3HAHNUS, BEIBOJUTH CIIEACTBHUS,
yCTaHaBJIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKYIO LIE€Nb PACCYKI€HHH, BBIIBUIaTh 1 0OOCHOBBIBATH T'MIIOTE3bI
auynocmuwle: HoOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npeomemmble: HAYUUTHCS OOBACHATH 3HAUCHHE MOHATHH "dNIeMeHTapHas yacTuia", "aHTu4acTuia"; IpuBOIUTH IPUMEPHI Pa3IHUHBIX
BUJIOB 3JIEMEHTAPHbIX YACTHI] U MX CBOWCTB

61/15

Jlabopartopnast pabora Ne§ "Omnpenencnue 1 JlaGopaTtopHnas pabota "OrnpeaesieHne UMITYJIbCa U YHEPTUN YaCTHIIBI IPU
VMITYJIbCA U SHEPTUU YaCTULIBI IIPU JABUXKE- JBI)KEHUHM B MarHUTHOM TioJ1e (1o ¢ororpadusm)"”
HUW B MAarHUTHOM T10J1e (110 potorpadusim)" HNHCTpyKTaX MO TEXHUKE 0€30MMaCHOCTH

MemanpeomentHple: CTPOUTH MPOTYKTUBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh, KOPPEKTUPOBATH M OIICHUBATh
JEWCTBUS TAPTHEPA, C TOCTATOYHOH TMOJHOTON M TOYHOCTHIO BHIPAXKaTh CBOM MBICIIH B COOTBETCTBHUH C 3a7[a4aMH U yCIOBUSMHU
KOMMYHUKAIIUW; COCTABJIATH IJIaH U TTOCJICAOBATCIIbHOCTD HeﬁCTBHﬁ, CpaBHHUBATL PC3YJIbTAT U CHOCO6 HCﬁCTBHH C 3TaJIOHOM C LIECJIbIO
OOHapyKEHHSI OTKJIIOHECHUH M OTIIUYNI; KOHTPOJIMPOBATh M OIICHUBATH MPOIECC U PE3YNILTATHI e TSILHOCTH

auynocmuwle: HOpMUPOBAHHUE MPAKTUYECKUX YMEHHH, YOS)KIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3MKHU K HAOJIr01aeMbIM B
OKpY’KaloIIeM MHUpE SIBJICHUSM; BOCITUTAHUE aKKyPAaTHOCTH B 0OpaIIeHNH C 1a00paTOPHBIM 000pyI0BaHHEM

npedmemﬂble: HAaYYUTHCA ONIPCACIIATL UMITYJIBC U SOHCPIUIO YaCTHUILIBI 110 eé TPCKY pU IBUKCHUU B MAIrHUTHOM II0JIC; IPUMCHATHL U
BBIPA0ATHIBATh MPAKTHYECKUE HABBIKA PA0OTHI C mpuOopamu; 3GGHEeKTUBHO paboTaTh B ape

62/16

KonrponsHas padora Ne5 "KBanTtoast ¢puzu- 1 KontponsHas padora no teme "KBanrosas gusuka"
Ka"

Memanpeomemuple: C JOCTaATOUHOM ITOJTHOTONW U TOYHOCTBIO BBIPAKaTh MMCbMEHHO CBOM MBICIIU; IUIAHUPOBATh U IPOrHO3UPOBATH
pe3yibTaT; pelaTh 3a/1a41 Pa3HbIMU CITIOCO0aMHU, BRIOMPATh Hanbosee 3G GEeKTUBHBIC METOIbI PEIICHUS, TPUMEHSTh MTOJIYYCHHBIC 3HAHUS
auynocmuple: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
OOIIECTBEHHOH MPaKTHKH; (OPMHUPOBaHUE HABBIKOB CAMOAHAIIN3a M CAMOKOHTPOJIS

npeomemmusie: HAyUNTHCS CUCTEMATU3UPOBATh U BOCIIPOM3BOIUTH 3HAHUS M HAaBBIKU, IIOJyYEHHBIE IPU U3y4eHUH TeMbl "KBaHTOBas
¢buszuka"

ActpoHomus (4 yaca

63/1

Bugumoe nBmxenne HEOECHBIX Te. 3aKOHBI 1 HebGecnas cepa. DxnunTrka. IKBaTOpHaIbHBIC HEOSCHBIE KOOPAUHATHI.
NBIDKCHUSA IUIAHET Joka3zarenbcTBO ABMKEHHS 3eMiin BOKpyr ConHia. OnpenesieHne pacCTOSTHAM




Ne Hara Komn-Bo
Tema ypoka Coneprxanue ypoka
o/ 1Al (baKT 4acoB

0 3Bé3,[[. 3aKOHBI JABMOKCHUA IIJIAHCT

MemanpeomenHuple: TUIAHUPOBATh y4eOHOE COTPYJHHUUECTBO C YUUTENIEM U CBEPCTHUKAMH; (POPMUPOBATH LIEJIECTIOIaraHNue KaK TOCTAHOBKY
yueOHOM 3a/1aull Ha OCHOBE COOTHECEHHUSI TOTO, YTO YK€ U3BECTHO M YCBOCHO yUYaIIUMCS, U TOTO, UTO €I1€ HEU3BECTHO; BHIACNATD U
(bopMyIMpOBaTH O3HABATENLHYIO LIEJIb, UICKATh U BBIJCIATH HEOOXOJUMYIO HH(POPMAITUIO

JuYHOoCmHble: POPMUPOBAHUE MOTUBALIMY B U3YUYEHUHU HAYK O IPUPOJIE, YOSKIEHHOCTH B BOZMOKHOCTH MO3HAHUS MTPUPOJBI U
NPUMEHUMOCTH U3Y4aeMbIX 3aKOHOB K BOKHEHIIUM 00J1aCTAM AEATEIbHOCTH YeJIOBEYECKOTr0 00IIecTBa

npeomemHuble: HAYYUTHCS OOBSICHATH 3HAUCHUE MOHATUHN "dKunTHKA", "HeOecHBI 2kBaTop", "MpsiMoe BocxoxaeHue", "ckiionenue",
"mapamakc"”, "mapcek"; onpenensaTh KOOpAMHAThl HEOECHBIX TeJ Ha 3BE3MHOM KapTe; 3HaTh (hOpMyIHPOBKY 3akoHOB Keriepa, HayduThes
OOBSICHSITh IBH)KEHHUE TJIAHET Ha OcHOBe 3akoH Kemepa

64/2 ITpupona ten CoaHEUHOM CUCTEMBI 1 Bunumoe neuxenue Jlynsl. CosHeUHbIE U TyHHBIE 3aTMEHMS. [IpriinBHbBIE
aBieHud. [LnaneTsl 3emMHoM rpynnel. [Inanersi-rurantel. KapiaukoBele miaHeThI.
Acrepousasl. Kometsl. MeTeopbl 1 METEOPUTHI

MemanpeomenHple: TUIAHUPOBATh y4eOHOE COTPYIHHYECTBO C YUUTENEM U CBEPCTHUKAMM; ONPEACTIATh MOHATHUS, CTPOUTh
YMO3aKIFOYCHHS, JICJIaTh BBIBOJIBI; BBIJCIATH U ()OPMYJIUPOBATH MTO3HABATEIBHYIO I1€)1b, NCKATh U BBIICIATH HEOOXOAUMYIO HH(POPMAITHIO
JuYHOCmHble: POPMUPOBAHUE TIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npeomemuble: 3HATb OCHOBHBIE OOBEKTHI, BXOsIIME B cocTaB COTHEUHOM CHCTEMBI, HAYYUTHCS OMHICHIBATh UX (DU3UUECKYIO TPUPOAY

65/3 Comnue. CTpoeHuUE U 3BOJIOIHUA 3BE3]] 1 OcHoBHble xapaktepuctuku Comaia. CTpoeHHe COTHEYHON aTMOC(hEpHI.
ConHeuyHas akTUBHOCTb. Jl[narpamma "crieKTp-cBeTuMOCTh". CreKkTpajibHas
knaccudukanms 38€31. Maccol 38€311. Mctounuk sHeprun ConHIa u 3BE31.
Buyrpennee ctpoenune ConHua u 1pyrux 38€3a. bensie kapnuku. [lynbcapsl n
HEeUTpoHHbIE 3BE3/b1. UEpHBIE AbIphl. [IpoTO3BE3a. [1naneTapHast TyMaHHOCTb.
CBepxHoBas 3B€3/1a

MemanpeomenHple: TUIAHNPOBAaTh y4eOHOE COTPYJHHUYECTBO C YUUTENEM U CBEPCTHUKAMH; OCO3HABATh CAMOT0 €05l KaK JIBMXKYILYIO CUITY
CBOET0 Hay4€HHs1, CBOIO CIIOCOOHOCTH K NMPEOI0ICHUIO MPENATCTBUNA U CaMOKOPPEKLIMH; IPEoOpa30BhIBATh HH(POPMAIIUIO U3 OHOTO BUIA B
APYTOM, UCIIOJIb30BaTh MEXIPEAMETHBIE IOHATHS U CBSI3U

auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OO0IIECTBEHHOH NMPaKTHKH, YOEKIEHHOCTH B IPUMEHMMOCTH (PU3MUECKUX 3aKOHOB K PEaIbHbBIM SBICHUAM

npeomemmubie: 3HaTb OCHOBHBIE XapaKTEPUCTUKHU 3BE31, cTpoeHue CollHIa, cTauu 3BOJIIOLMHI U JKU3HHU 3BE3]

66/4 lNanaktuku. Ctpoenue u sBomtonus Beenen- 1 Mneunsiit [TyTts. JInddy3napie n orpaxarenbHbie TyMaHHOCTH. UEpHast 1bIpa B
HOM HeHTpe MileyHOro nyTH. DIUTUIITUYECKHE, CIUPAIbHbIE U HETPABUIIbHbBIC
TaJaKkTUKU. AKTUBHBIE TAJIAKTUKN 1 KBa3zapbl. CKOIUIeHUs rajlakThK. KpacHoe
cMmeneHne. 3akoH Xab0ma. Mozens pacmupsitomeiicss Becenennoit. Pazmeps! u
Bo3pacT Beenennoit. Monens "ropsiueit Beenennon'". PenukToBoe nsiiyueHue

Memanpewnemﬂble: C IOCTaTOYHOM MOJHOTOM U TOUHOCTBIO BbIpaXXaTb CBOU MBICJIHU, CJIIYIIATh U BCTYIIATh B IXAJIOr, yHaCTBOBAThH B
KOJIJICKTUBHOM O6CY)KI[CHI/II/I npo6neM; ONpCaAcCIIATh NOHATHA, CTPOUTH YMO3AKIOUCHU A, ACJIATh BRIBOJAbI; AHAJIU3UPOBATh U CHHTC3UPOBATH




n/a

[ara

miaH | gaxr

Tema ypoka Kon-8o Coneprkanue ypoka
Yp 4ACOB P yp

3HaHUS, BBIBOJUTH CIICJCTBUSA, YCTAHABIUBATH IPUYNMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKYIO LIEIb PACCYKACHUMN, BEIBUTATh U
00OCHOBBIBaTh TMIIOTE3bI

auynocmuwle: HOpMUPOBAHHE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
0OIIIeCTBEHHON MPAKTUKHU

npeomemmubsie: 3HATb OCHOBHBIE TUIIbI TAJAKTHK U CTpoeHue Hamiel ['anaktuku — Mneunoro IlyTtu; nMeTs npeicTaBieHne 0 COBPEMEHHOM
COCTOSIHUM KOCMOJIOTHH

Hrorosast koHTposibHAs pabora (1 gac)

67/1

HToroasi KOHTpOJIbHAs padoTa | 1 | UroroBast KOHTposIbHAS paGoTa 1O OCHOBHBIM TeMaM Kypea dbusuks 11 kiacca

Memanpeomemmueple: ¢ TOCTATOYHOHN ITOJHOTON M TOYHOCTBIO BBIPAXKAaTh MUCBMEHHO CBOM MBICIIH; ITAHUPOBATH M IPOTHO3UPOBATH
pe3yabTaT; peuaTh 3aa4d pa3HbIMU CIIOCO0aMHU, BRIOMpaTh Hanboiee H3pPEeKTUBHBIE METO/IbI PELICHUS, IPUMEHSATH TOTY4YEeHHbIEC 3HAHUS
JAuuHocmuple: GOPMUPOBAHNE IIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OO0IIECTBEHHOH NMPaKTHKH; (OPMUPOBAHUE HABBIKOB CaMOaHAIN3a U CAMOKOHTPOJIS

npeomemmnble: HAYIUTHCS CHCTEMAaTH3UPOBATh U BOCTIPOM3BOIUTH 3HAHMS M HaBBIKH, MTOJYYEHHBIEC IPH U3y4eHUH TeM Kypca ¢pu3uku 11
KJacca

0O606menue (1 gac)

68/1

Ob6o06menue 1 [ToBTOpEHME N3Y4EHHOTO 3a Kypc cpeanel mkoubl. [Togseaenue uToros padboTs
3a roj

MemanpeomemHple: OCYIECTBISITH KOHTPOIb M CAMOKOHTPOJIb CITIOCOOOB JIEHCTBHI; 0CO3HABATH CAMOT'0 CeOS KaK ABMKYIIYIO CHITY
CBOETO HAayYCHHS, CBOIO CIIOCOOHOCTH K MPEOJIOJICHUTO MPEIATCTBUN H CAMOKOPPEKITUH; OOBACHIATH (PHU3NICCKHE SIBICHUS, TIPOIIECCHI,
CBSI3M U OTHOIIICHUS HA OCHOBE COOCTBEHHBIX HAOIIOACHMIA, YKCIIEPUMEHTOB, a Tak)Ke GU3HUECKUX TeOPU

JuYHOCmHble: POPMUPOBAHUE YCTOMYHUBON MOTHUBAITUU K CAMOCOBEPIICHCTBOBAHHIO

npeomemHuble: HAYINTHCS aHAIM3UPOBATH IOMYIIICHHBIE OMTUOKY, BBIOIHATE PA0OTY MO UX MPEAYNPEKICHHUIO, POBOIUTH TUATHOCTUKY
Y4eOHBIX JTOCTHKEHUHN




