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IosicHuTEIbHAA 3aIIUCKA

Pabouas nporpamma no ¢uzuke ans 10-11 knaccoB coctaBieHa Ha OCHOBE:

TpeOOBaHMIA K pe3ylbTaTaM OCBOCHHMS OCHOBHOUW 00pa3oBaTeIbHOW MPOTpPamMMbI
cpeaHero  obmero  oOpa3oBaHus, npeacTaBieHHbIXx B DexepanbHOM
roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe CPeAHEro 001Iero 00pa3oBaHus;
[IpumepHOli OCHOBHOM 0Opa30BaTEIbHON MPOTPaMMbI  CpEIHEro  oOIIero
oOpa3zoBaHusi;

[Iporpammbl 1o  ¢u3uKe [ NPEAMETHON JUHUM YYSOHHUKOB  CEpHH
"Knaccuueckuit kype" miist 10—11 kimaccoB o01ieodpa3zoBaTeIbHON MIKOJIBI aBTOPa
A.B. lllatanunoit (M.: IIpocsemienune, 2018).

Hudposas naboparopus KapAMHAIBHBIM 00pa3oM H3MEHSET METOAMKY U
COJEp)KaHUE  DKCIEPUMEHTAJIBHOM  JEATEIIBHOCTM W I[IOMOTaeT  pEeuIuTh
BbIlLIeTIepeYHClieHHble TpoOsiembl. [llupokuit cnektp HUPPOBBIX JATYUKOB
NO3BOJISIET yYalIUMCSl 3HAKOMUTBCA C MapameTpaMmu (pU3NYecKOro SKCIepUMEHTa
HE TOJIbKO Ha KAUYE€CTBEHHOM, HO M Ha KOJMYECTBEHHOM YpoBHE. C MOMOIIBIO
1 poBON J1abOpaTOPUH MOKHO MPOBOAUTH JJIMTENbHBIA SKCIEPUMEHT JaKe B
OTCYTCTBHUU 3KCIIepuMeHTaropa. [Ipu 3ToM u3mepsieMble JaHHbIE U PE3YJIbTATHI UX
00paboTKH 0TOOpakKarTCs HETOCPEICTBEHHO Ha SKpaHe KOMITbIOTepa.

B npouecce ¢dopMmupoBaHUsS AKCIEPUMEHTANIBHBIX YMEHUH 10 (U3HKE
yUYalIUNCs YYUTCS TMPEACTaBIATh HH(OpManKio 00 HCCIEOBAaHUU B YETBHIPEX
BUJIAX:

* B B€p6aJIBHOM: OIIMCBIBATHb OJKCIICPUMCHT, CO34aBaTb CJIIOBCCHYIO MOICJIb
OKCIICPUMCHTA, (1)I/IKCI/Ip0BaTB BHHUMAHHUC HA U3MCPACMBIX (1)I/I3I/ILI€CKI/IX BCIMYHNHAX,
TCPMHHOJIOTHUH,

* B TaOJWUYHOM: 3aIOJHATH TAOJWIIBI JAaHHBIX, JIC)KAIMUX B OCHOBE IOCTPOCHUS
rpadukoB (IIpH STOM Yy YyYalIMXCsd BO3HHUKACT IEPBUYHOE NPEICTABICHUE O
Macitabax BEIMYHH);

* B rpadUuecKoM: CTPOUTh TpaduKH MO TaOJUYHBIM JAHHBIM, YTO ITO3BOJISICT
NePEHTH K BBIIBIDKEHUIO TUIIOTE3 O XapaKTepe 3aBHCHUMOCTH MEXIy (PU3MUSCKUMHU
BeJIMYMHAMH (IIPH STOM YYHUTENIb TOKAa3bIBA€T MPEUMYIIECTBO B BHU3YyaJTU3alUH
3aBUCUMOCTEH MEXy BEIMUYMHAMH, HATJISITHOCTh U MHOTOMEPHOCTB);

* B AaHAIMTHYECKOM (B BHJEC MAaTEMaTHYCCKHX YPAaBHCHHIA): TPUBOJIHTH
MaTEeMaTHICCKOE OIMCAHWE B3aWUMOCBSI3H (DM3MUECKUX BEIUYHH, MAaTEeMaTHUICCKOC
000011IeHNE TTOTYYCHHBIX PE3YJIHTATOB.

[lepexoxq K KaxmoMmMy »dTamy TMPEeACTaBICHUS WHGOPMAIMK 3aHUMAaET
JIOCTATOYHO OOJIBIION MPOMEKYTOK BPEMEHHU, HO B CTapIIMX KJaccax 3TO Bpems
MOKHO OBUIO ObI OTBECTHM Ha pelieHue OoJiee BaXKHBIX 3amad. B aToM Tutane
(G poBbIC JTA0OPATOPUH TO3BOJISIIOT CYIIECTBEHHO SKOHOMHUTH BPEMS, KOTOpPOE
MOXHO MOTpPaTUTh Ha (OPMUPOBAHHME MCCIAEAOBATEIBCKUX YMEHHUH ydalluxcs,
BBIPAXKAIOIIUXCA B CIACAYIOMINX ICUCTBUSIX:

* OlpeJesieHre MpooOJIeMBbl;
* IOCTAHOBKA MCCJIEIOBATEIILCKOM 3a/1a4H;
* UIAHUPOBAHUE PEIICHUS 3a7a4H;

* IOCTPOCHUE MOJIEJIEH;



* BBIIBUOKEHUE TUIIOTES;

* SKCIIEpUMEHTAJIbHAS [IPOBEPKA TUIIOTE3;

* AHAJIM3 JIaHHBIX SKCIIEPUMEHTOB UM HAOJIIOICHMIA;
* popMynHpOBaHUE BBHIBOJOB.

[Tocnenuue TOABI y ydamuxcsi HaOMIOIAaeTCs HU3Kas MOTHUBAIUS W3YYCHHS
€CTCCTBEHHOHAYYHBIX JHCIMIUIMH W, KakK CIICJCTBUE, IaJeHue KadecTBa
oOpazoBanus. lludpoBoe yuyeObHOe 00O0pyJAOBaHHE TMO3BOJISET  yUYalIUMCS
O03HAKOMUTHCS C COBPEMEHHBIMH METOJAMHU HCCICAOBAHMS, MPUMEHIEMBIMU B
HayKe, a YYHUTEII0 — MPUMCHATh Ha IMPAKTHKE COBPEMEHHBIC IIEIaroTHYECKUe
TEXHOJIOTHUHU.

Onucanne matepuaJbHO-TeXHHMYeCcKOM 0a3bl meHTpa «Touka pocrtay,
HCIOJIB3YeMOr0 /Uil peaju3anuud 00pa3oBaTeJbHBIX NPOrpaMM B paMKax
npenogaBaHus GU3NKH.

B cocraB nientpa «Touka pocta» mo ¢uszuke BXoaat 6azoBasi (oOsi3aTenbHast)
4acTh W JOIMOJHHUTEIIbHOE 000pyaoBaHMe. ba3oBas 4acTh COCTOUT M3 IH(PPOBBIX
JATYIUKOB M KOMILJICKTOB COITYTCTBYIOIIUX 3JIEMEHTOB JIJI OIBITOB IO MEXaHHKE,
MOJICKYJISIpHOW ~ (pW3WKe, DJICKTPOJMHAMHKE M  ONTUKE. J[OMOJHUTEIBHOE
oOopynoBanue (MPOPWILHBIA KOMILIEKT) TIPEICTaBiseT Cco0oi IU(POBYIO
nabopatopuio 1o Gu3mKe.

HampaBJ€HO HA JOCTHKCHHUE CICAYIOIINX meJen:

dbopMupoBanue y 0OydYarolIuxcsi yBEPEHHOCTH B IEHHOCTH 0Opa3oBaHMs,
3HAYMMOCTH (DU3UYECKUX 3HAHUM IS KaKIOTO 4YeJOBEeKa HE3aBUCUMO OT €ro
npodeccuoHaIbHOM IeATeTbHOCTH;

OBJIaJICHWE OCHOBOMOJIATAIOMUMHU (U3HUYECKUMHU 3aKOHOMEPHOCTSMHU, 3aKOHAMH U
TEOPUSAMHM, pacliupeHne o0bEMa HCTHOIB3YeMbIX (U3MYECKUX  TOHSITHH,
TEPMHUHOJIOTUI U CUMBOJIUKH;

npuoOpeTreHne 3HaHUK O GyHIAMEHTAJIbHBIX (PU3MUECKUX 3aKOHAX, JIGKAIIUX B
OCHOBE COBpPEMEHHON (U3MYECKON KapTUHE MHpa, O Haubojee BaXHBIX
OTKPBITHAX B 00JlacTh (DM3WKHM, OKA3aBIIMX HAMOOJbINEE BIUSHUE HA Pa3BUTHE
TEXHUKA ¥ TEXHOJOTWUW; TIOHMMaHWuEe (PU3NYECKOH CYIIHOCTH SIBIICHUH,
HaOIr0gaeMBIX BO BeeneHHol;

3amaun:

OBJIQJICHUE  OCHOBHBIMU  METOJAaMU  HAYYHOTO  MO3HAHUS MPUPOJIBI,
UCTIONIb3yeMbIMU B (pu3uke (HaOMIOACHUE, M3MEpPEHUE, BBIIBIKCHHE THUIIOTE3HI,
POBECHUE IKCIIEPUMEHTA);

OBJIaJICHWE yMEHUSMH 00pabaTbiBaTh JaHHBIE OKCIEPUMEHTa, OOBICHSITH
MOJIyYEHHbIE pe3yJIbTaThl, YCTAHABIMBATh 3aBUCUMOCTb MEXKIY (U3NUECKUMU
BEJIMYMHAMHM B HAOIIOa€MOM SIBICHWH, JENaTh BBIBOJABI, - OTPA0OTKA yMEHHS
pemath PU3NYECKUE 3a/1a91 PA3HOTO YPOBHS CIOKHOCTH;

MpUOOPETEeHUsS: OMNbITa Pa3HOOOPA3HOW JESATEIbHOCTH, ONBITA TO3HAHUS U
CaMOIIO3HAHMSI, YMEHUM CTaBUTh 3aJayd, pemarb MNOpoOJeMbl, MPUHUMATH
pelieHus, UCKaTh, aHAJIM3UPOBATh U 00padaThIBaTh MH(OPMAILIHIO;

KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIIMI), HMEIOUIMX YHHUBEPCAIBHOE
3HaY€HUE: KOMMYHHUKAIIMM, COTPYAHUYECTBA, H3MEpeHU, 3(PEPEeKTUBHOTO U
0€30MacHOr0 UCIOJIb30BAHUS PA3TUYHBIX TEXHUUECKUX YCTPOUCTB;

OCBOCHUE CIIOCOOOB HCHOJBb30BAaHUS (PU3MYECKUX 3HAHUN IS pElICHUs



MPAaKTUYECKUX 3a/1ad, OOBSCHEHHE SIBIICHUM OKpYXKaloIIeh IeHCTBUTEIBHOCTH,
oOecrieyeHue 6€30NaCHOCTH KU3HHU U OXPaHbI IPUPOJIbI;

® pa3BUTHE TIO3HABAaTEIbHBIX WHTEPECOB, HWHTEIJIEKTYalbHBIX M TBOPYECKUX
CrocoOHOCTEH B Mpoliecce MpUOOPETeHHs] 3HAHUI C UCIOJIb30BAHUEM PA3TUYHBIX
HMCTOYHUKOB HWH(OpMAIIMU U COBPEMEHHBIX HWH()POPMAIIMOHHBIX TEXHOJOTHIA;
yMeHuil  (opmMynupoBaTh U OOOCHOBBIBaTH COOCTBEHHYIO MO3ULHIO IO
OTHOWICHUIO K (PU3NUECKON HHPOpMALIMHU, MTOITYyYaeMOU U3 Pa3HbIX HCTOYHUKOB;

® BOCIHUTAaHWE YBAXKHUTEIBHOIO OTHOILICHUS K YYEHBIM W UX OTKPBITHUSM, YYBCTBO
ropJocTtu 3a Poccuiickyro (pU3NYECKyIO HAyKY.

Ilnanupyemsie pe3yabTaThl OCBOCHHUS Kypca

JIMYHOCTHBIMU pe3yiabTaTaMM OCBOCHUA BBIITYCKHUKAMHA CpCI[HCI?I IOKOJIbI IPOTPpaMMBI 110

(duznKe ABISIOTCS:

yYMEHHE YIPaBJIsATh CBOCH MMO3HABATENILHON JEATENBHOCTHIO;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHWIO, B TOM YHCIE CaMOOOpa3OBaHMIO, Ha
NPOTSKEHUU BCEH KU3HU; CO3HATENbHOE OTHOILEHHWE K HEMPEPhIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCTEIIHON MPo(ecCHOHaNbHON U 00IECTBEHHOM eI TeIbHOCTH;

YMEHHE COTPYIHHUYATh C B3POCIBIMHU, CBEPCTHHUKAMH, ACTbHbMH MIIQJILIEr0 BO3pacTa B
oOpa3oBaTelbHOM, y4eOHO-HCCIIEIOBATEIbCKOM, MPOEKTHOM W  JPYyrUX  BHUAAX
NEeSITEbHOCTH;

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHs HAYKH;, OCO3HAHWE 3HAYUMOCTH HayKH, BJIaJCHUS HOCTOBEPHOU MH(pOpMaIuei
O TMEepelOBBIX JOCTUKEHUSX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW HAyKU;
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOHCTBE MHUpa M 00IIECTBA; TOTOBHOCTh
K Hay4YHO-TEXHUYECKOMY TBOPUYECTBY;

YyBCTBO FOPAOCTHU 32 OTEUECTBEHHYIO (PU3MUYECKYIO HAYKY, TYMaHU3M;

MOJIOXKUTEIbHOE OTHOIICHHE K TPY/Y, LIENeyCTPEMIEHHOCTD;

AKOJIOTHYECKasi KyJIbTypa, OepeXHOe OTHOLIEHHWE K POJIHON 3emiie, MNPUPOJHBIM
6orarctBam Poccum um Mupa, TOHMMaHUE OTBETCTBEHHOCTH 3a COCTOSHHE MPUPOIHBIX
PECYPCOB U pa3yMHOE MPUPOOTOIB30BAHKE.

MeranpeaMETHBIMUA ~ pe3yJbTaTaMU  OCBOECHHUSI  BBIIYCKHHUKAMHU CPEIHEH  IIKOJIbI

MPOTPAMMBI 110 (HU3UKE SBIISIOTCS:
1. ocBoeHue pecynamusHbIX YHUBEPCATBHBIX YICOHBIX TEHCTBUN:

CaMOCTOSITEILHO ONPEACIIATh 1IN, CTaBUTh M (DOPMYITHMPOBATh COOCTBEHHBIC 33/1a4d B
00pa3oBaTeILHOM ACATEILHOCTH U KU3HCHHBIX CUTYAIUAX;

OLICHMBATh PECYpPChl, B TOM YHUCII€ BpPEMS W JPyTME€ HEMaTePHUaAJbHBIE PECYPCHI,
HEOOXOIUMBIE JIS JOCTYXKCHUS TIOCTaBICHHON paHee e,

COIOCTABIATh MMEIONIHECS BO3MOKHOCTH M HEOOXOAMMBIE JUIST JTOCTHIKEHMS IIEIU
peCypcCHhI;

ONPEIEIISTh HECKOJIBKO MyTEW IOCTUKECHUS MTOCTABICHHOM 1IEJIH;

3aJlaBaTh MapamMeTpbl M KPHUTEPUH, IO KOTOPHIM MOXKHO OINPEAECINUTh, YTO LEJb
JOCTUTHYTA;

COIOCTABJISITh MOJYYCHHBIA PE3YyabTaT AEITEIBHOCTH C MOCTABJICHHOM 3apaHee 1EIbIO;
OCO3HABaTh MOCIEACTBUS JOCTHIKCHUS IIOCTAaBJICHHOM II€Id B  JEATECIBHOCTH,
COOCTBEHHOM KU3HU M )KU3HU OKPYKAIOITUX JTIOJICH;

OCBOCHHE NO3HABAMENbHBIX YHUBEPCATBHBIX YUCOHBIX TCUCTBHIA:

KPUTHYECKHU OIEHUBATHh M MHTEPIPETUPOBATH HHPOPMAIIUIO C PAa3HBIX MTO3UIIHH;



pacno3HaBaTh U PUKCUPOBATH MPOTUBOPEUNS B MUH(OPMAIIMOHHBIX HCTOYHUKAX;
WCIIOBb30BaTh PA3JIUYHBIE MOJEIBHO-CXEMAaTUYECKUE CpENCTBA JUISl IPEICTABICHUS
BBISIBIICHHBIX B UH(POPMAITMOHHBIX UCTOYHUKAX MPOTUBOPEUUI;

OCYIIECTBIISITh Pa3BEPHYTHIM MH()OPMAIIMOHHBIN MOUCK U CTABUTh HA €0 OCHOBE HOBBIE
(yueOHbIe U TTO3HABATEIbHbIC) 3a/1a4u;

UCKATh U HAXOJUTh 000OIIEHHBIE CIOCOOBI PEIICHUS 3a/1aY;

MPUBOJIUTh KPUTHUYECKUE APTYMEHTHl KaK B OTHOILIEHUH COOCTBEHHOIO CY>KJEHUS, TaK UB
OTHOLLIECHUU IEUCTBUU U CYKIEHUU JPYTOro YEIOBEKA;

aHAIM3UPOBATH U PEOOPA30BBIBATH MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYAIINH;

BBIXOJUTh 32 PAMKM y4e€OHOTO MpeAMETa U OCYLIECTBIATH LEJICHANPABICHHBIA MOUCK
BO3MOXHOCTH IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBHUS;

BBICTpPAWBAaTh  HMHAMBHAYAJIbHYIO  00pa30BaTEIbHYI0  TPAeKTOPHIO, YUYHUTBIBAs
OTPaHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

3aHMMAaTh pa3Hble MO3WLMKU B IIO3HABATENBHON AEATENBHOCTU (OBITH YYEHHKOM U
yuuresneM; GopMyIHpoBaTh 00pa30BaTEIbHBIM 3apOC W BBHIMOJIHATH KOHCYJIbTaTUBHbBIC
(YHKIMU CaMOCTOSATEIbHO; CTaBUTh MpodiieMy M paboTath Haj €€ pelIeHUEM;
YIPaBISATh COBMECTHOM MO3HABATENBHOMN AEATEIbHOCTHIO U TOAUYHUHSITHCS);

. OCBOCHHUC KOMMYHUKAMUBHbIX YHUBCPCAJIbHBIX y‘le6HBIX ﬂCfICTBI/IfII

OCYIIECTBJIATH JCJIOBYH0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK M C B3POCIBIMH (KaK
BHYTpU 00pa30BaTeNbHON OpraHu3alluy, Tak 1 3a e€ mpeaenamMu);

IPU OCYIIECTBICHUU TPYIIOBOH PabOTHI OBITH KaK PYyKOBOJIUTEIEM, TaK U UYJICHOM
IPOEKTHOM KOMaHJIbl B Pa3HbIX poyisiX (TEHEPATOPOM M€, KPUTUKOM, HCTIOJIHUTEIIEM,
IPE3CHTYIOMIUM U T. [1.);

Pa3BEPHYTO, JOTUYHO M TOYHO H3JIaraTb CBOK TOYKY 3PEHHUS C MCIOJIb30BAHUEM
aZIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(JIMKTOTEHHBIE CHUTYallMM W MPEJoTBpaliaTh KOH(MIUKTBHI 10 HX
aKTUBHOM (ha3bl;

COTJIaCOBBIBATH MO3UIIMH YJICHOB KOMAHJBI B Ipoliecce padoThl Hal OOIIUM MPOTYKTOM
(peuieHuem);

NPEICTABISATh MyOJIMYHO Pe3yIbTaThl HHAUBUIYAILHON U TPYIIIOBOM AESTEIHHOCTH KaK
repes; 3HaKOMOM, TaK M Nepe]] HE3HAKOMOM ayJAUuTOPUEH;

nonOupaTh MApTHEPOB IS JEJIOBOM KOMMYHHUKAIMM, WCXOIi U3 COOOpaKeHUM
PEe3yJIbTATUBHOCTH B3aUMOJECHUCTBYUS, 4 HE JINYHBIX CUMIIATUN;

BOCIIPHHUMATh KPUTHUECKUE 3aMEUaHUsI KaK pecypc COOCTBEHHOTO Pa3BUTHS;

TOYHO U EMKO (DOpMyIHpPOBaATh KaK KPUTUYECKUE, TaAK U OJIOOPUTEIHHBIC 3aMEUaHUs B
aZpec IPYyrux JIOJEH B paMKax JeJIOBON M 00pa3oBaTeIbHON KOMMYHHUKAIMH, W30eras
IIPY 3TOM JINYHOCTHBIX OLICHOYHBIX CYKJICHUU.

[IpenmeTHBIMH pe3ynbTaTaMu OCBOCHUS BBITYCKHUKAMU CPEAHEN MIKOJIBI IPOTPAMMBI 110

dusnke Ha 6a3060M yPOBHE SBIISIOTCS:

c(hOopMUPOBAHHOCTH MPECTABICHUI O 3aKOHOMEPHOM CBSI3W M ITO3HABAEMOCTH SIBJICHHM
pUPO/JIbl, 00 OOBEKTUBHOCTU HAYYHOTO 3HAHUS, O POJIU U MECTO (DU3UKHU B COBPEMEHHOM
Hay4yHOW KapTHHE MHpa; MOHUMaHWE Poiu (U3UKH B (HOPMHUPOBAHMHM KPyrosopa H
(GyHKIIMOHAJIBHOM TPAaMOTHOCTH Y€JIOBEKA JIJIs PEIICHUS MPAKTUUECKUX 3a1a4;

BJIQJICHUE OCHOBOIIOJIATAIOMIUMHU  (DU3UUECKUMU TOHSITUSAMH, 3aKOHOMEPHOCTSIMU,
3aKOHAMH U TEOPHUSIMHM; YBEPEHHOE TMOJIb30BaHUE (PUBMUECKON TEPMUHOJIOTUEH U
CHUMBOJIMKOM;

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O (QU3NUECKON CYIIHOCTH SIBICHUW MPUPOIBI
(MEXaHMYEeCKHX, TeIUIOBBIX, OJJICKTPOMArHUTHBIX M KBAHTOBBIX), BHJAX MaTEepHUHU



(BemiecTBO W TOJIE), JABUKEHUM KaK CIOCO0E CYIIECTBOBAaHUSI MaTe€pUM; YCBOCHHUE
OCHOBHBIX HJE MEXaHUKH, aTOMHO-MOJIEKYJISIDHOTO YY€HHsI O CTPOCHHUM BEIECTBA,
AJIEMEHTOB DJICKTPOJIMHAMUKM U KBAaHTOBOW (PU3HKHU; OBJaJCHUE MOHITUHHBIM
amnmapaToM U CUMBOJIMUECKUM SI3bIKOM (PUBHKU;

® JIaJICHUE OCHOBHBIMM METOJAaMU HAYYHOTO T[O3HAHUS, HCIOJIb3YyEMbIMU B (U3HUKE:
HaOJII0/IeHNEe, OMTMCAHUE, U3MEPEHUE, IKCIIEPUMEHT; BIIaJICHUE YMEHHUSIMU 00pabaThiBaTh
pe3yabTaThl  WM3MEpPEHUN, OOHapyXHBaTh 3aBUCUMOCTh MEXAY  (PU3HMUECKUMHU
BEJIMYMHAMU, OOBSCHSTH MOJTYyUYCHHBIC PE3YJIbTATHI U JieJaTh BHIBOIBI;

® BJAJICHUE YMEHUSMHU BBIJBUTaTh THUIOTE3bl HAa OCHOBE 3HAHMS OCHOBOTIOJIATAIOIINX
bu3MYeCKUX 3aKOHOMEPHOCTEM U 3aKOHOB, MPOBEPSATh HUX HKCIEPUMEHTAIbHBIMU
cpeacTBaMu, GOpMYIUPYsS 1eJb MCCIECNOBAHUS; BIIAJICHUE YMEHUSIMU OIUCHIBATH W
OOBSICHSITh CAMOCTOSITEILHO MPOBEIEHHBIC IKCIEPUMEHTHI, aHAJIU3UPOBATh PE3YJIHTATHI
MOJIYYEHHOW M3  OKCIEPUMEHTOB  HWHQOpMAIUU,  OMNpPEeAeisITh  JIOCTOBEPHOCTh
MOJIYYEHHOTO Pe3yJIbTara;

® yMEHHE pelaTh MPOCThie PU3NUECKUE 3a/1a4H;

e CchOpMHUPOBAHHOCTh YMEHUSI IPUMEHATH IMOJYYCHHBIC 3HAHUS JJIs1 OOBSICHEHUS YCIOBHI
mpoTeKaHusi (PU3NUECKUX SBJICHUHN B MPUPOJAC U JJISI IPUHATUS IPAKTUUYCCKUX PEIICHUM
B IIOBCEJIHEBHOM KH3HMU,

e [oHMMaHuE (PUIMYECKUX OCHOB U TPHUHIUIIOB JcHCTBHS (pabOThl) MaIIUH W
MEXaHU3MOB, CPEJICTB TEPEJBIKCHUS U CBSA3U, OBITOBBIX MPUOOPOB, MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX TMPOIIECCOB, BIUSHHUS HX Ha OKPYXKAIOIIYI0 Cpeay; OCO3HaHUE
BO3MOKHBIX TIPUYHMH TEXHOTEHHBIX M YKOJIOTHYECKUX KaTacTpod;

¢ CchOpMHUPOBAHHOCTh COOCTBEHHOW TIO3UIMM IO OTHOLIEHUI0 K  (U3HUYECKOU
uH(dOpMaILNH, TOJTyIaeMOM U3 pa3HbIX UCTOYHUKOB.

Conep:kanme Kypca

10 knacc (68 gacoB, 2 4 B HEJCIIO)

Beenenue (1 4)

dusnka — QyHImaMeHTandbHas Hayka o npupojae. Haydunwlii meton mo3HaHusi. MeTomsl
ucciaeaoBanus (pusznueckux sBiaeHUNA. MojenupoBaHue (U3UUYSCKUX SBICHUNW W IPOIIECCOB.
Hayunbie ¢daktet u rumote3sl. Dusumdyeckue 3aKOHBI M TPAHUIBI HX MPUMEHUMOCTH.
dusnyeckue TEOPUUM W NPUHIMUII COOTBETCTBUs. Dusnueckue BenuuuHbl. llorpemHocTn
u3MepeHus QGuzndeckux BenuyuH. Ponmb u mecto Qu3uku B (HOPMHPOBAHUU COBPEMEHHOMN
HAay4YHOU KapTUHBI MUPA, B IPAKTUYECKOMN NEITENRHOCTH JiroAen. Ou3nka U KyiabTypa.

Mexanuka (26 )

'pannubl  NPUMEHMMOCTM  KIIACCMYECKOW MeXaHUKHU. [IpocTpaHCTBO UM Bpems.
OTHOCUTENBHOCTh MeXaHW4YecKoro JBrkeHus. Cucrembl oTcuéra. CKalsipHbIE U BEKTOpPHBIE
¢usnueckne BenmmuuHbl. Tpaektopus. Ilyte. Ilepememenue. CxopocTh. YCKOpeHHE.
PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSMOJMHEHMHOE NBUKEHUE. PaBHOMEpHOE NBMIKEHHUE IO
OKpykHOCTHU. B3aummopeiictBue ten. SBnenue wunHepuuu. Cuna. Macca. HWHepuuanbHbie
CHUCTEMBI OTcYeTa. 3aKkoHbl AuHaMuKH Hprotona. Cujga TsKecTH, BeC, HeBecoMocTh. (Cuia
YIOPYTOCTH, CWJIa TPEHHs. 3aKOHBI: BCEMUPHOIO TIAroreHus, l'yka, Tpenusa. Mcmonb3oBaHue
3aKOHOB MEXAHUKHU JJisI OOBSICHEHUS ABUKEHUS HEOECHBIX TEN W I Pa3BUTHUSI KOCMUYECKUX
uccienoBanuii. MMnoynbC MarepuanbHOW TOYKM H  CUCTEeMBbl. MMmynbc cumibl.  3akoH
COXpaHEHMs uMMyJbca. Mexanudyeckas paborta. MomHocTh. MexaHuueckass JHEpPrus
MaTepuagbHOW TOUYKHM M CUCTEMBI. 3aKOH COXpAaHEHHUsS MeXaHHueckoil sHepruu. Paborta cuibl
TSOKECTH M CWJIBl yOPYrocTu. PaBHOBecHe MaTe€pUaIbHOM TOYKM M TBEPAOrO Tena. MOMEHT



CHUJIBbI. Y CIIOBHS PaBHOBCCHA.

JlabopatopHbie paOOTHI:
1. H3ydeHwe IBMKEHUS TeJa MO OKPYKHOCTH.



2. H3ydeHue 3aKOHA COXPAHEHUS] MEXAHUYECKOW SHEPTUH.

MonexynspHas ¢pusuka. Tepmonunamuka (17 )

MonekyIsipHO-KMHETHYECKas TEOpHUs (MKT) CTPOCHUSA BEIIIECTBA, ee
AKCIIEpPUMEHTAIbHBIE JOKa3aTeIbCTBA. TE€II0BOE paBHOBECHE. AOCOIIOTHAS TeMIlepaTypa Kak
Mepa CpeIHEU KUHETUYECKOW SHEPIUM TEIUIOBOIO JBWKECHUS 4YacCTULl BeulecTBa. Mogeib
uIeaIbHOro rasa. JlaBienue rasa. YpaBHEHUE COCTOSIHUS MJECAJbHOIO Ta3a. YpaBHEHUE
MenpaeneeBa—Kinaneiipona. ['a30Bbie 3aKOHBI. ArperatHoe COCTOSIHHE BelleCTBA. B3amMubie
IIPEBPALLCHUS XKUJIKOCTEH M ra3oB. BiaxHocTs Bo3ayxa. Mopaenb CTpOECHMSA KUIKOCTEH.
[loBepxHocTHOEe HaTskeHue. Kpucramnmueckue u amopdHble Tena. BHyTpeHHssT >Heprus.
PaGora u Temonepenaya Kak CHOCOObl W3MEHEHHsS BHYTPEHHEW OHHEPruu. YpaBHEHHE
TeruioBoro Oananca. IlepBblit 3akoH TepmoanHamMuku. HeoOpaTuMoCTh TEIIOBBIX MPOIIECCOB.
ITpunnuns! nevicteus u KII/] TernnoBeix MammH.

Jlaboparopnas pabora:
3. DkcnepuMeHTadbHas MpoBepka 3akoHa [ eli-Jlroccaka.

DnexTpoanHaMuka (23 u)

DJIEKTpUUYECKUE 3apslibl. 3aKOH COXPAHEHHUs JIEKTpUUECKOro 3apsana. 3akoH KyioHa.
OnekTpuueckoe mnoje. Hanpssk€HHOCTh M MOTEHIMAN AJIEKTPOCTATUYECKOro mnojd. JIuHuu
HaNpsOKEHHOCTH W DKBUIIOTEHIMAIBHBIE TIOBEPXHOCTU. [IpMHIMN CyNepno3uuuu IOJIEH.
[IpoBOJHMKM ¥ AUAPIEKTPUKA B JJIEKTPUUYECKOM Tojie. OneKTpoeMKocTh. KonpaeHcartop.
IToctosHubIll anexktpuueckuiit Tok. Cuna Ttoka. Conporusnenue. IlocinenoBatenbHoe U
napasieIbHOE COCAMHEHHE MPOBOJHUKOB. 3akoH J[koyns—JIeHma. DnekTpoaBuxyas cuia.
3akoH Oma [ TOJHOM 1Henu. ODJEKTPUYECKU TOK B IPOBOJHUKAX, DJICKTPOJIUTAX,
MOJYNPOBOJHUKAX, Ta3aX U BakyyMe. CBEpXIPOBOJUMOCTD.

JlabopaTopHbie paOOTHI:
4. TlocnenoBareabHOE U MAPAIEIHHOE COCIMHEHHUE MPOBOTHUKOB.
5. HMsmepenune D/IC 1 BHyTPEHHETO COMPOTUBJIEHUS HCTOYHUKA TOKA.

Hroropas koHTpOabHas padota (1 1)
Oo606menue (1 u)
11 xmacc (68 gacoB, 2 4 B HE/IEIIO)

Onekrpoaunamuka (11 u)

B3aunmopeiictBue TokoB. MaruutHoe mnosie. Bektop HHAYKIuKM MarHuTHOro mnosst. Cuia
Awmrmiepa. Dnekrpousmeputenbabie pubdopsl. Cuma Jlopeniia. MarHuTHbIE CBOMCTBA BEIIECTBA.
SIBneHue »HIEKTPOMArHUTHOM WHAYKUMU. MarnutHeiii notok. IlpaBuno Jlenna. 3akon
aneKkTpoMarHuTHOM uHAyKuuH. OJC HMHAYKIMUW B JBHXKYIIMUXCA TPOBOJHUKAX. SIBlIeHHE
CaMOMHAYKIMH. WHIYKTUBHOCTb. ODJIEKTPOMArHUTHOE TOJIE. DHEPrus 3JIEKTPOMArHUTHOIO
TIOJIAL.

JlabopatopHbie paOOTHI:
1. HaOGmronenue aeiicTBUSI MAarHUTHOTO IMOJISI HA TOK.
2. W3ydeHwue SBICHUS 3JSKTPOMArHUTHON UHTYKITHH.

Kone6anus u Bosabl (20 9)
Mexannyeckue kojieOanuga. CBoOogHbple KoieOaHus. MareMaTHdecKhuid MasITHUK.
[Mapmonndeckue konebanus. AMIUIMTY/A, IEPUOJI, YacToTa U (a3a xonedaHuil. BeiHyX/1eHHbBIE



koneOanusa. Pe3zonanc. OnekTpomarHuTHeie kosieOanusi. CBoOojHble KojJeOaHUS B
KosnebarenpHOM KOHType. Ilepmon CBOOOIHBIX 3JIEKTPUYECKUX KoJieOaHWU. BBIHYXIEHHBIE
koneOanus. llepeMeHHbBIN AIEKTpUUECKHl TOK. AKTHMBHOE CcONpOTHBIEHHE. JleicTByromue
3HAQYEHUS CHJIbI TOKA M HANpPSDKEHHs B LENM IEPEMEHHOr0 TOKa. MOIIHOCTh B LENHU
[IEpEMEHHOr0 TOKa. Pe3onaHc B anekrpudecko wnenu. IIpousBoactBo, Imepenada u
notpebieHne AeKTpudYeckor sHepruu. ['enepupoBanue >Heprun. Tpancpopmatop. [lepenaua
3JIEKTPUYECKON dHEprun. Mexanuueckue BOJIHBI. [IpomosibHbIE M momnepeuHbie BOJNHBL. J[yinHa
BOJIHBI. CKOpPOCTH pPAacHpOCTPAaHEHHS BOJIHBI. YpaBHEHUE TapMOHUYECKOW O€ryIied BOJIHEI.
3BYKOBBIE BOJIHBI. OJIEKTPOMAarHUTHbIE BOJHBI. M3iIydeHHE JIIEKTPOMAarHUTHBIX  BOJIH.
CBoliCcTBa 3JIEKTPOMAarHUTHbIX BOJH. [IpuHIMOBI paauocBsasu. Paauonokamus, TeleBUIECHUE,
COTOBas CBSI3b.

Jlabopartopnas pabora:
3. OmpenenieHUe yCKOPEHUS CBOOOIHOTO TaJACHUS TIPH ITOMOIIN MasTHUKA.

Onrtuka (16 )

Cger. CkopocTh cBera. PacnpocTpaHeHHne cBeTa. 3aKOHbl OTPAKEHUSI M MPEIOMIICHUS
ceera. [lonHoe BHyTpeHHee oTpaxkeHue cBeTa. Jlunza. [lomydyenue n3o0paxeHus: ¢ MOMOIIBIO
muH3bl. Dopmyna ToHKOU nHH3BL. Ontuyeckue mpubdopsl. Paspemaronias cnoco6HocTh. CBET
KaK dJeKTpoMarHutHas BojHa. Jucmepcusi cBeta. MHtepdepenius cBera. KorepeHTHOCTH.
HNudpakius ceera. {udpakinmonnas pemérka. [lonepednocts cBeToBBIX BOMH. [lonmspuzarus
ceera. OCHOBBI  CHELUATBHOW  TEOPUU  OTHOCUTENbHOCTU. llocTynaTel  Teopuu
oTHOCUTENbHOCTU. [IpuHIMI OTHOCcUTENbHOCTH ODiHIITEHHA. [IOCTOIHCTBO CKOpOCTH CBeTa.
[IpocTpaHCTBO M BpeMs CHEIUATBHOW TEOPUU OTHOCUTEIHHOCTH. PEesITUBUCTCKAS AUHAMUKA.
Cas3b Macchl U 3Hepruu. U3nyuenue u cnektpsl. [llkana s3meKkTpoMarHuTHBIX BOJIH.

JlaGopaTopHbie paOOTHI:
N3Mmepenne nokazaTess mpeaoMiIeHUs CTEKIA.
OmnpeneneHne ONTUIECKON CHUIIBI U (POKYCHOTO pacCTOSTHUSI COOMPAFOIIEH JTMH3HI.
N3mepenne niMHbl CBETOBOU BOJIHBI.
HaGmroeHre cruiontHoro v JMHEHYaTOTO CIIEKTPOB.

No ok

KBanroBas ¢usuka (15 u)

CsetoBbie kBaHTHl. [locTosinHas Ilnanka. dororddexr. YpaBHeHue DiHIITENHHA s
doToaddexra. Dotonsl. KopnyckynsapHo-BoIHOBOM Ayanu3M. ['umoresa ne bpoiins. JlaBneHue
ceera. [Ipumenenne dotorddexra. AtomHas dpusuka. Ctpoenue atoma. OnbiTel Pesepdopaa.
KBantoBbie noctynatel bopa. Moaens atroma Bogopona no bopy. TpynHoctu teopun bopa.
Jlazepsl. Metoasl peructpanun dactuil. Anbda-, 0eTa- U ramMmma-u3iaydeHue. PagnoakTuBHbIe
npeBpanieHrsa. 3aKOH paJMOaKTUBHOrO pacnana. [IpoTOHHO-HEUTpOHHAs MOJEIb CTPOCHUS
aToMHOTO simpa. JledekT Macc u dHEpPrus CBSA3M HYKIOHOB B sizape. JleneHue u cuHTE3 sjep.
SAnepHas sHepreTuka. buonornyeckoe neMcTBUE PaJUOAKTUBHOTO HU3JIYUYEHHUs. DJIEMEHTApHbIE
YacTUIbl. AHTUYACTHULIBI.

Jlabopatopnas paboTa:
8. OrmpeneneHne WMMIyIbCa W DHEPTHMU YACTHUIBI MPU JBIKCHUM B MarHUTHOM TIoyie (IO
doTorpadusim).

Actponomust (4 4)

Bugumoe naBuxkeHne HeOeCHBIX Te. 3akoHbI JABMkeHUs miaHeT. Ctpoenne ColHEYHOH
cucrembl. Cucrema 3emisi—JIyna. OcHOBHBIE XapakTepucTUKH 3BE31. ConHne. CoBpeMEHHbIE
MPEICTABIEHUS O IPOUCXOKICHUU U IBOJIOLMH 3BE3]T, TAIAKTUK, BceneHHoi.



Hrorosast KOHTposIbHas padoTa (1 u)

Oo6o6menue (1 9)

YueoHo-TeMaTH4eckoe miianuposanue (10 kiaacc)

Ne Ha3Banmue KoJu-Bo N3 Hux:

n/n | pasjaeia, TeMbl 4acoB JJabopaTopHble | KOHTPOJIbHbIE
1 Baenenne 1 - -
2 Mexanuka 26 2 2
3 | MonekymnsapHas puzuka. 17 1 2

TepMmoauHamuka

4 DNeKTpoguHAMUKA 22 2 2
5 | UroroBas koHTposibHasA paboTa 1 — 1
6 O6o06mIeHNe 1 - -

HUTOI'O: 68 5 7

Y4eoHO-TeMaTHYecKkoe miianuposanue (11 kiaacc)

Ne Ha3Banue KoJu-Bo N3 nux:

n/m | pa3jiena, TeMbl 4acoB JabopaTopHble | KOHTPOJIbLHBIE
1 DneKTpoguHAMHUKA 11 2 1
2 Konebanus 1 BOJHBI 20 1 2
3 OnTHka 16 4 1
4 KBanroBas ¢usmka 15 1 1
5 AcTpoHOMHS 4 — —
6 Hrorosas koHTpoabHas paboTa 1 1
7 [ToBTOpEeHME 1 — —

HUTOI'O: 68 8 6




Kanennapuo-temarnyeckoe miianuponanne (10 kiacce)

Ne Hara Koi-Bo
Tema ypoka Coneprkanue ypoka
/I | muan ‘ daxr 4acoB
Beenenue (1 yac)
1/1 ®u3nKa ¥ I03HAHUE MUpPa 1 ®uszuka — pyHIaMeHTaabHas Hayka o npupojie. HayuHslil MeTos mo3HaHusl.
HNHucTpykTax mo TeXHUKe 0€3011acCHOCTH MeToibl HccaenoBaHus GU3NICCKUX SIBICHUNA. MoaenupoBanue GU3NISCKUX

SABJICHUW U MIPOLECCOB.

®uznueckue BennyuHbl. [lorpentHoctu usmepenns Gu3nYecKux BEIHUNH.
duznyeckue 3aKOHbI U TPaHULIbl UX TPUMEHUMOCTH.

Pu3nYeCcKue TEOPUN U MPUHIIAI COOTBETCTBUS.

Ponb 1 mecto ¢usuku B popMHpoBaHUM COBPEMEHHOI Hay4yHOU KapTHHBI MUpa,
B IIPAKTHUYECKOU EATEIBHOCTH JOACH.

WHCcTpyKTaX M0 TEXHUKE 6€30MaCHOCTH

Memanpeomemnple: C T0CTATOYHON MOJHOTOM M TOYHOCTBIO BBIpaXKaTh CBOU MBICIIM B COOTBETCTBUU C 33Ja4aMU U YCIOBHSIMHU
KOMMYHHKAIIUH,; CAMOCTOATCIBHO BBIACIATE ITO3HABATCIBHYIO LCJIb, BBIACIIATE CXOACTBA CCTECCTBECHHBIX HAYK, PAa3JIMUUsd MCKIY
TCOPETUYCCKUMHA U ODMIIUPHUICCKUMHU METOAaMU UCCIICTOBAHUA

JuyHOocmHuble. GOPMUPOBAHUE MOTHBAIIMH B U3YUYEHUHU HAYK O MPUPOJE, YOS KIEHHOCTH B BOZMOXKHOCTH ITO3HAHUS MPUPOIbI, YBAXKEHUS K
TBOPLIAM HAayKHU U TEXHUKH, TPaKJaHCKOTO MaTpUoTHU3Ma, It00BU K PoirHe, 4yBCTBa rOpJIOCTH 3a CBOIO CTPaHy

npeomemmuble. HaAyIUTHCS OOBICHITH POJib (PU3UKH B )KU3HU YelIOBEKa U €€ 3HaUYCHHNE B CUCTEME €CTECTBEHHBIX HAayK; OOBICHIThH 3HAUECHUE
noHsATUH "Mozens", "runoresa", "3akoH", "Teopus"; 3HaTh OCHOBHBIE METOIbI U3YUCHHS TTPUPOJIBI; TOHUMATh U OOBSICHATH CYIIECTBOBAaHUE
IPaHULl TPUMEHUMOCTH Pa3IMYHBIX PU3NYECKUX 3aKOHOB

Mexanuka (26 gacoB)

2/1

Mexanndeckoe ABmkeHue. Cucrema oTcuéra 1 Mexannueckoe aBrkeHre. OTHOCUTEIBLHOCTD JIBKEHUSA. MaTepuanbHas TouKa.
Teno orcuéra, cucTeMa OTCUETa.

MemanpeomemHuuie. BbIABIATH IPoOIeMy, HHUIIMATUBHO COTPYAHUYAThH B IOMCKE U cOope MHPOpMaLUK [l €€ pa3pelieHus; ONpeaesaTh
MIOCJIEI0BATEIbHOCTD TPOMEKYTOUHBIX L€l ¢ y4ETOM KOHEUHOTO Pe3yJIbTaTa, COCTABIIATh IUIaH U ONPENeNATh NOCIeI0BaTEIbHOCTD
NeWCTBUI; CTaBUTh U (POPMYIUPOBATh IPOOIEMbI, yCBaUBaTh aJITOPUTM JIEATEILHOCTH, aHAIN3UPOBATh U OLIEHUBATh [10JyYEHHBIE
pe3yiIbTaThl

auynocmuwte. GopMUPOBaAHHE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH; HOHUMaHHE 3HAYUMOCTH
HayKkd; OpMUPOBAHHE 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTpOWCTBE MHpa U 001IeCTBa

npeomemmble. HAYUUTHCSI OOBSACHATH 3HAUECHUs MTOHATUH "MaTepHaibHast Touka'", ""cuctemMa oTcuéTa’; HayduThCsl ONPEIeNIATh XapaKkTep
JIBMDKEHUS TeJa B BBIOpaHHON cucTeMe 0TCUYETa; OOBSICHATh I'PaHMIIbl IPUMEHUMOCTH MOJIENIH MaTepUaIbHON TOUKH

312

CriocoObl onMcaHus IBUKEHUS 1 Tpaekropus, nyts, nepemenienue. Koopanaara. MOMEHT BpeMEHH, IPOMEKYTOK
BpemMeHH. KunemaTnueckue ypaBHeHUs ABUKEHUA. Paguyc-BekTop.

MemanpeOMemele: IIaHUPOBATh y‘IC6HOC COTPYAHUUYCCTBO C YUUTCIIEM, COTPYAHUYCCTBO CO CBCPCTHUKAMU B TIOUCKE U c6ope
I/IH(I)OpMaI_[I/II/I; C IOCTaTOYHOM IMOJTHOTOM M TOYHOCTBIO BbIPA’KaTb CBOU MBICJIH, (I)OpMI/IpOBaTL HEJICTIOJIaraHnue Kak IMoCTaHOBKY y‘ICGHOI\/'I
3ala4uv Ha OCHOBC COOTHCCCHUS TOTO, UTO YK€ M3BCCTHO U YCBOCHO yYalllUMCs, U TOT'O, YTO emie HCHU3BCCTHO, BBIACIIATH U (I)OpMyJIHpOBaTB




Ne Hara Koxn-Bo
Tema ypoka CoaepskaHue ypoka
/0 | mwiag (baKT 4acoB

MO3HABATEIBHYIO LIeJIb, UCKATh U BBIACIATH HEOOX0AUMYIO0 HH(POPMAIIHIO, CIIE0BATh AITOPUTMY ACATEIbHOCTH

auynocmuwte. GopMUpOBaHHE YCTOHYMBON MOTHUBAIIMH K O0YUYEHHUIO, TPUOOPETEHUIO HOBBIX 3HAHHM, YMEHHU, HABBIKOB, CIIOCOO0B
NEeATEIbHOCTH

npeomemHble. HAyIUTHCSI H300pakaTh Paiyc-BEKTOP, BEKTOP MEPEMEIICHHUS U ONIPEICIIATh KOOPAMHATHI TeJa B 3alaHHBI MOMEHT
BPEMEHM; OTIIMYATH IIPSIMOJIMHENHOE U KPUBOJIMHENHOE JBUKEHUE

4/3 PaBHOMEpHOE IPAMOJIMHEMHOE TBUYKEHUE. 1 PaBHomMepHOE U HEepaBHOMEpPHOE NBMXKEeHHUE. CKOPOCTh. YpaBHEHHUE

CxopocTb PaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBIKEeHMs. [ 'padudeckoe npeacTaBieHne
paBHOMepHOFO HpHMOHHHeﬁHOFO JABUXKXCHUS. MFHOBCHHaSI u CpC}leIfI CKOpOCTI).
Crnoxenue ckopocteid. Pemenue 3a1au

MemanpeomemHubie: TNIAHUPOBATh y4eOHOE COTPYIHUYECTBO € YUUTENIEM U CBEPCTHUKAMHU; (POPMHUPOBATH LIEJIENOIaraHue Kak IOCTAHOBKY
y4eOHOH 3a1a4i Ha OCHOBE COOTHECEHMS TOT0, YTO YK€ U3BECTHO U YCBOEHO YYaIIUMCS, U TOTO, YTO €€ HEN3BECTHO; BBIACIATh U
(hopMynupoBaTh MO3HABATENbHYIO 1I€]1b, UCKATh U BBIJIENIATH HEOOX0IMMYI0 HH(DOPMAIIHIO, CIIEIOBATh AITOPUTMY AEATEIbHOCTH
JuyHocmHuple. POPMUPOBAHUE CAMOCTOSATEIHHOCTH B MPUOOPETEHUH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUH, UCTIOJIb30BaHUE
MPUOOPETEHHBIX 3HAHUH B MIOBCEHEBHOM KU3HU

npeomemmuble. HaAyIUTHCSI OOBSICHITH CMBICIT (PU3WYECKUX BEJIMUMH ""CpEeIHAS CKOPOCTh", "MTHOBEHHAsI CKOPOCTh''; OMUCHIBATh U OOBACHATH
paBHOMEPHOE MPSIMOJIMHEIHOE IBUKEHUE; BBIpAXaTh (pu3ndeckue BenuuuHbl B equHunax CU; 3anuceiBaTh ycinoBre U pelieHue
KOJIMYECTBEHHBIX U IpaUUECKHX 3a/1a4 10 COCTABICHHOMY aITOPUTMY

5/4 VYckopenne. CKOpOCTh IPH IBHXKEHUH C 1 VYckopenue. PaBHOycKOpeHHOE M paBHO3aMeICHHOE IBMKeHue. [ paduxu
MTOCTOSTHHBIM YCKOPEHUEM NPSIMOJIMHEITHOTO PaBHOYCKOPEHHOTO JBWKEHUS. Perenue 3amau

MemanpeomemHple: TUIAHUPOBATH y4eOHOE COTPYJHUYECTBO C YUUTENIEM U CBEPCTHUKAMU; (POPMUPOBATH IIeJIEI0JIaraHle Kak MOCTaHOBKY
y4eOHOI 3a/1a4i Ha OCHOBE COOTHECEHUS TOTO, YTO yXK€ U3BECTHO M YCBOCHO YYaIIMMCSI, U TOTO, YTO €IlI€ HEU3BECTHO; UCKATh U BBIJACIATD
HE00X0IMMYI0 HH(POPMAIIHUIO, CIIEIOBATh aTOPUTMY ACSITEIbHOCTH

JuyHocmuple. GOPMUPOBAHUE YCTONUMBOM MOTHUBALIMU K O0yUEHHIO, MPUOOPETEHHUIO HOBBIX 3HAHUI, YMEHUH, HABBIKOB, CIIOCOOOB
JeSITeNbHOCTH

npeomemmuble: HAYIUTHCS OOBSICHATH CMBICT (PU3UYECKON BETMUMHBI "yCKOpPEeHHE'"; OMUCHIBATh U 0OBACHATH PABHOYCKOPEHHOE U
paBHO3aMeJIEHHOE MPSMOJIMHEITHOE IBI)KEHUE; IPUBOAUTH TPUMEPHI PA3IMYHBIX TUTIOB JIBUYKEHHS B OKPYKAIOIIEM MHpPE; 3aIHChIBAThH
yCIIOBUE U pEIlIeHNEe KOJIMYECTBEHHBIX U TpadUUecKHX 3a7a4 10 COCTABJICHHOMY aJITOPUTMY

6/5 Pemenue 3amau 1 Pemenue 3ana4 no remam "PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE",
"ITpsimosIMHENHOE ABMKEHUE C TOCTOSIHHBIM 110 MOJYJIIO YCKOPEHHEM"

MemanpeomenHbvle: OPraHN30BbIBATh YU€OHOE COTPYIHHUYECTBO CO CBEPCTHUKAMM U YUUTENIEM, paboTaTh MHIUBHIyalIbHO U B IPYIIIE,
HaXO0JIUTh 00l1ee peleHre U pa3periath KOH(GIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMHA U OTCTauBaHUS HHTEPECOB, ONPEAETATH CIIOCOOBI
NeWCTBUH B paMKaX MpeSIOKEHHBIX YCIOBUN M TpeOOBaHUH; CTaBUTh YUEOHYIO 3a/1a4y, COCTABIATh IJIaH U MOCJIEI0BATEIBLHO CTh
JeWCTBUH, OCYILECTBIIATH KOHTPOJIb B (hopMe cpaBHEHHUs crioco0a JISHCTBUS U ero pe3ysbTaTa ¢ 33JaHHBIM 3TAJOHOM C IIEJIbI0
oOHapyXeHHs OTKIOHEHUH M OTIUYMI OT 3TaJIOHA; BEIOMpaTh Hanbosee 3(pPeKTUBHBIE METO/IbI PELICHHUS 3a/1ay B 3aBUCMOCTHU OT
KOHKPETHBIX YCIIOBUH, KOHTPOJUPOBATH U OLIEHUBATh IIPOLIECC U PE3YNIBTATHI ACSITEILHOCTH

auynocmuwte. HopMUpOBaHIE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIIEHUN M COTPYIHUYECTBE C YUUTEIEM U CBEPCTHUKAMH;
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Hara

wiaH | ¢axkT

Tema ypoxa Koxr-so CopaeprkaHue ypoka
9acoB P P

OBJIaZICHUE HAYYHBIM TTOAX0I0M K PEIICHUIO pa3InYHbIX 3371a4; (GOpPMUPOBAHHUE LEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOLIECTBEHHOW MPAKTUKU

npeomemmuole: HAYUUTHCS IPUMEHATh UMEIOLIUECS 3HAHUS K PELICHUIO KOHKPETHBIX 3ajau (ONpe/iesieHne KHUHEMaTHYECKUX BEIMYUH);
IpaMOTHO O(POPMIIATH PElICHNE 3a/1a4 B TETPA/IN; HCII0JIb30BaTh MATEMATUIECKUH armapar B pelIeHUH 3a/1ad Ha ypoKax (pU3HKH; OBIAJCTh
Hay4YHBIM IIOJX0/IOM K PEHICHHUIO Pa3JIUYHbIX 3ajad [0 TEME

716

CBo0oHOE TIa/IeHUE Tel 1 CBoOo1HOE NajieHHe Ten. Y CKopeHue cBOOOIHOTO najieHus. [IBrxeHue tena B
MOJI€ TATOTEHHS 3eMJIM ¢ HAa4aJIbHOM CKOPOCTHhIO. Perienne 3a1a4u

MemanpeomenmHple: C TOCTATOYHOM MOJTHOTON U TOYHOCTBIO BBIPAXKATh CBOU MBICIH, BBISBIIATH IPOOIEMBI, (POPMYIUPOBATH TUIOTE3bI;
OTIPEENATh MOHATHUS, CTPOUTh YMO3AKJIIOUEHUS U JeJIaTh BbIBO/IbI; yCTAaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTMUECKYIO
LeNb PacCyKJEHUH, BbIIBUTaTh 1 000CHOBBIBATH TUIIOTE3BI

JuyHocmHuple. POPMUPOBAHUE YMEHUSI BHIPA’KaTh CBOM MBICIIH, BBICIYIIMBATh cOOECeHNKA, IOHUMATh €r0 TOYKY 3pEHHs, IPU3HABAThH
IIPABO JIPYTrOro 4el0BeKa Ha MHOE MHEHUE; (JOPMHUPOBAHUE LIEJTOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPaKTUKH

npeomemmuble. HaAyIUTHCS BBIIBUraTh TUIIOTE3bI O XapaKTepe IBUKEHUS TEJ B M0JI€ 36MHOTO TATOTEHHS; OOBSICHITh MPUYMHBI TaJICHUS TeJ
C OJIMHAKOBBIM YCKOPEHUEM; IPUBOJUTH MPUMEPHI TAKOTO JBMKEHUSI B OKPYXKAIOIIEM MHUpE; IPUMEHSATh 3HaHUS O PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBU)KEHUU JUTsl OOBSICHEHUS IBUXKEHUS T B NOJIE TATOTEHUs 3€MIIM U PaCCUUTHIBATh €r0 KUHEMAaTUYECKHe
XapaKTEPUCTUKH

8/7

PaBHOMEpHOE NBMKEHNE TOUKH 10 1 JBr>KeHHE 1O OKPYKHOCTH C OCTOSIHHOM MO MOJYJIO CKOPOCTBIO.
OKPYXHOCTH IlenTpocTpemurenbHoe yckopenue. [lapamerpsl ABHKEHN HEOSCHBIX TEJ.
Pentenue 3agau

MemanpeOMemnble: IJIaHUPOBATDH y‘IC6HOC COTPYAHHUUYCCTBO C YUUTECIIEM U CBEPCTHUKAMU, (bOpMHpOBaTB nejenojaranue Kak ioCTaHOBKY
yqe6H017I 3aaa4d Ha OCHOBE COOTHCCCHHSA TOT'O, YTO YK€ U3BCCTHO X YCBOCHO yYalllUMCA, U TOI'O, 4TO enre HEHU3BCCTHO, UCKATh U BBIACIATH
HGO6XO,Z[I/IMYIO I/IH(bOpMaI_[I/IIO, CJICO0BATh AJITOPUTMY ACATCIbHOCTHU

JIUYHOCHHbIE: (I)OpMI/IpOBaHI/Ie HEJIOCTHOI'O MUPOBO33PCHUA, COOTBETCTBYIOIICTO COBPEMECHHOMY YPOBHIO PA3BUTHA HAYKHU U
O6H.[€CTB€HHOI‘/‘I IMPAaKTUKH; UCIIOJIb30BAHUC HpI/IO6peTéHHLIX 3HAHUM I 00BICHEHHUS HBHGHHﬁ, Ha6J'IIO,Z[aCMLIX B IOBCEIHEBHOM KM3HU
npeomemnbte: HAy4IUTBCH 00BACHATH CMBICII (bHSH‘ICCKOﬁ BCIINYMHBI "I_IeHTpOCTpeMI/ITeJ'IBHOG YCKOPCHI/Ie"; OITMCEHIBATh K OOBACHATH
PAaBHOMEPHOC ABUKCHHUC 11O OKPYKXHOCTH; IPUBOJUTH IIPUMEPBI PA3JIMIHBIX TUIIOB ABUKCHU B OKPYIKAOIIEM MHUPCE; 3alIMChIBATH YCIIOBUC
" PpCIICHHUC 3a/1a4 110 COCTABJICHHOMY aJITOPUTMY

9/8

Kunemartuka abcomoTHO TBEPAOTO Tena. 1 AbGcomotHo TBEpaOE Teno. [locTynaTensHOE U BpaliaTeabHOE TBUKCHHE
Pewrenue 3agau a0COTIOTHO TBEPAOTO Tena. YTIIoBas CKOPOCTh, YaCTOTa U MEPHO] 00pallieHusl.
Pemenue 3amay no teme "Kunematuka'". [loaroroBka k KOHTpOJILHOU paboTe

Memanpeomemnple: GOpMUPOBATH ydeOHOE COTPYAHHUECTBO CO CBEPCTHUKAMHU U yuHTeneM; (OpMHUPOBATh lieJenoaraHue Kak
MMOCTAaHOBKY y4eOHO 3a71auu Ha OCHOBE COOTHECEHUS TOTO, UTO YK€ U3BECTHO U YCBOCHO yUaIllUMCS, U TOTO, YTO elI€ HEeU3BECTHO;
yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKYIO IIENb PACCYKACHUIA, BEIABUTATh M 000CHOBHIBAThH TUIIOTE3HI
JuyHocmHble. GOPMUPOBAHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYAHUYECTBE C YUUTEIEM U CBEPCTHUKAMU;
OBJIQJICHUE HAYYHBIM MOJX0JIOM K PEHICHUIO Pa3JIMYHbIX 3a7a4
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Tema ypoka Kon-so Conep:xaHue ypoka
yp JacoB p P

npeomemHble: HAYIUTHCS OOBACHATH CMBICT (PU3MUYECKON BETMUYHHBI "aOCOMIOTHO TBEPAOE TEJ0"; ONMUCHIBATD XapaKTep IBUKCHUS
a0COJIIOTHO TBEPJOTO TeNa; MPUBOAUTH IPUMEPHI PA3TUYHBIX TUIIOB JBM)KEHUS B OKPYXKAIOIIEM MHPE; 3allMChIBATh YCIOBUE U PELICHNE
3aJad 10 COCTaBICHHOMY aJIFOPUTMY

10/9

KonTtponbnas padora Nel "Kunemaruka" ] 1 | Kontponbnas padora no teme "Kunematuka"

MemanpeomenHple: C JOCTATOYHOM MOJTHOTOW U TOYHOCTBIO BHIPAXKATh MMCbMEHHO CBOM MBICIIU; IUIAHUPOBATH U IPOTHO3UPOBATH
pe3yJsbTaT; penarh 3a1a4l pa3HbIMU crioco0amu, BbIOMpaTh HanboJsiee 3(pPEeKTUBHBIE METO/Ibl PEIIECHUS, IPUMEHSATh 10TYYE€HHbIE 3HAHUS
AuyHocmHuwle: POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
00LIEeCTBEHHON NPAKTUKH; ((OPMHPOBAHUE HABBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS

npeomemmusle’ 3HaTh CMbICH NOHATHH "TyTh", "Bpems", "ckopocTh", "yckopeHue", "nmepeMenieHre"; HayduThCsl CUCTEMATU3UPOBATh U
BOCITPOM3BOJIUTH 3HAHMS U HAaBBIKHU, MOJTYYEHHbIE IpU W3ydyeHnuu TeMbl "Knnemartuka"

11/10

WNuepuus. [1epsoiit 3akoH HeroToHA 1 [TpuHIMI TPUYMHHOCTH B MeXaHuke. MHepuus, 3akoH nHepuuu [ anunes.
CBoboaHoe Teno. MHeprmanbHble U HEMHEPITUATBHBIE CHCTEMBI OTCUETA.
IlepBb1it 3akoH HproTOHA

Memanpeomentible: BBISIBISTH POOJIEMBI, 0CO3HAHHO IIAHUPOBATH M PETYIIMPOBATH CBOIO JIESITEIHHOCTbD, BIAJIETh YCTHOW U ITMCEMEHHOMN
PEUbIO; COCTABIIATH TUIAH M MOCIIEIOBATEIHPHOCTh YUEOHBIX ICHCTBHIA; BEIIBUTATh U 00OCHOBBIBATh THIIOTE3bI, 0003HAYATh MTPOOIIEMBI U
HAXOJIUTh MYTH UX PEIICHHSI, aHATU3UPOBATH OOBEKTHI C IIEITBIO BBIJICIICHHUS UX IPU3HAKOB

auyHocmuule. GopMUpOBaHKHE HAYYHOTO MUPOBO33PEHUS M IPEACTABICHUN O YHIAaMEHTAIBHBIX (PHIIOCOPCKUX MPUHIIUIIAX;
(hopmupoBaHHE IICHHOCTH 3J0POBOTO M 0€30MacHOr0 00pa3a KU3HH

npeoMemHble: HAYIUTHCS HAXOUTh CBS3b MEXKIy B3aMMOICHCTBHEM TeJl 1 CKOPOCTHIO MX IBM)KCHUST; IIPUBOTUTH IPHUMEPHI TIPOSIBIICHHST
WHEPIUH B OBITY; OOBSCHATH SIBJICHUEC WHEPIIUU; OOBSICHATH OIBITHI TIO0 B3aUMOJICHCTBHIO TEJI H IeaTh BBIBOIBI; OOBSCHITH CMBICI OHATHUS
"WHepIUallbHAs CHCTEMa OTCUETA"; ONPEICTIATh IPAaHHIIBI IPHMEHUMOCTH ITEpBOTo 3akoHa HproToHA

12/11

Cuna. Macca. Bropoii 3akon Herotona 1 Cuna. UneptHOCTb Tena. CBA3b YCKOPEHUS C CIIOW U Maccoil. ['paBuTanimoHHas
1 uHepTHas macca. Bropoi 3akoH HetotoHa. CrioxeHnue cuil,
paBHOelcTByOMmas. Pemenne 3ana4y

MemanpeomenmHple: C TOCTATOYHOM MOTHOTOM U TOYHOCTBIO BBIPAYKAaTh CBOM MBICIIH, CIIYLIATh U BCTYNaTh B AUAJIOT, yUaCTBOBAThH B
KOJUIEKTUBHOM OOCYXIeHHH MPpo0IeM; 0CO3HABATh CAaMOT0 ce0s KaK JBIKYIIYIO CHIIY CBOETO Hay4eHUsl, CBOIO CIIOCOOHOCTh K
MIPEO0I0JICHUIO MIPENATCTBUN U CAMOKOPPEKIIMH; CHCTEMHO MBICIIMTb, CO3/1aBaTh, IPUMEHSATh U TPEOOPa30BhIBATh 3HAKW U CKUMBOJIBI IS
pelieHns yueOHbIX U MMO3HABATEIbHBIX 3a/1a4

JuyHocmHuple. GOPMUPOBAHUE YCTOWUMBOM MOTHUBALIUU K O0yISHHIO, MPUOOPETEHUIO HOBBIX 3HAHUI, YMEHUH, HABBIKOB, CITIOCOOOB
JIeSITeTLHOCTH

npeomemmuble. HAyINTHCS OOBICHATH MOHATHS "Macca", "cuna"; 3HaTh OCHOBHBIE BU/IBI CHJI M YMETh ONPEIENATh UX B 33JJaHHON CUTYallUU;
Hay4UThCS OTPENIEIATh MAcCy Tella M0 Pe3yJabTaTy €ro B3auMOACHCTBUSA C JPYTUM TEJIOM; HAyUYUThCS pelaTh 33/1a4l C IPUMEHEHUEM
MAaTeMaTHYeCKOTO BhIPAKEHUS BTOPOTro 3akoHa HeloToHa

13/12

Tperuit 3akoH HproToHa 1 B3anmopericteue ten. Tpetuit 3akoH HerotoHa. ['eonienTprueckas cucrema
orcuéra. [IpuHiun orHocuTenbHOCTH [ anumnes

MemanpeOMemele: OCO3HAaHHO IJIAaHUPOBATh U PEryJIUPOBATH CBOIO ACATCIIbHOCTD, BBISBJIATH Hp06J'ICMBI, BJIaJCTh yCTHOﬁ U1 MUCbMEHHOM
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Tema ypoxa Koxr-so CopaeprkaHue ypoka
9acoB P P

pedbio; GopMUPOBATH IIENeNoIaraHie KaK TOCTAHOBKY YU4eOHOM 3a/1a4il HA OCHOBE COOTHECEHHSI TOTO, YTO yXKE U3BECTHO M YCBOCHO
y4YaluMcs, 1 TOTO, YTO elI€ HEM3BECTHO; CAMOCTOSITEILHO BBIJEISTH TO3HABATENBHYIO 11€)1b, YCTAHABIMBATH MPUUHUHHO -CJICICTBEHHBIC
CBSI3H, OOBSICHATE PA3IMYHBIC SIBJICHHSI HA OCHOBE (PH3UYECKON TEOpUHU

JuyHocmHble. POPMUPOBAHUE [IETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BHTHS HAYKU U
0OIIECTBEHHOH NPAKTHKH; (POPMHUPOBAHNE HABBIKOB OOOOIICHHS M CUCTEMATHU3AIMH TEOPETHIESCKOTO MaTepraia

npeomemHuble. HAYIUTHCSI OOBIACHITH XapaKTep B3aMMOICUCTBHS TEJI HA OCHOBE TPEThero 3akoHa HeroTOHA; OOBSCHATH CMBICI MOHATHS
"reorieHTpUUecKas cuctemMa Mupa'; 0ObSICHITE OTIBITHI, JJOKA3bIBAIOIINE BPAIICHUE 3€MJTH; COTIOCTABIISATh SKCIIEPUMEHTAIBHBIC U
TEOPETHYECKUE 3HAHUS C 00bEKTUBHBIMU PEATHSIMU KUZHU

14/13

Pemmenue 3agau ] 1 | Pemenue 3agau o reme "3axkousl Herorona"

MemanpeomenmHple: OPTaHU30BbIBATh YI1€OHOE COTPYAHUYECTBO C YYAIIUMUCS U YUUTEIEM, HaXOIUTh 00IIee pellieHue 1 pa3peiarhb
KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIIMIA U OTCTaUBAaHUSI MHTEPECOB, ONPEIENIATh CIIOCOOBI AEHCTBUI B paMKax MPeaoKEeHHBIX
yCIIOBUH M TpeOOBaHUM; CTAaBUTh yUEOHYIO 33]1auy, COCTABIIATH IJIaH U MOCIIE0BATEIbHOCTD IEUCTBUMN, OCYLIECTBIISITH KOHTPOJIb B opme
CpaBHEHHMsI crioco0a IEHCTBUS U €Tro pe3ysibTaTa C 3a/1aHHbIM 3TaJOHOM C LIEJIbI0 O0OHAPYKEHUS OTKIOHEHUH U OTJIIMYUH OT 3TaJIOHa;
BBIOMpaTh Hanbosee A3pHEeKTUBHBIE METOIBI PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM, KOHTPOJIMPOBATH U OIICHU BATh
MIPOLIECC U PE3YNIbTAThI IEATEIbHOCTU

JuyHOocmHble. POPMUPOBAHNE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM;
OBJIaJICHUE HAYYHBIM MOJXOJ0M K PELIECHUIO Pa3INYHbIX 3a/1a4; OPMUPOBAHKE LEJIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON PAKTUKU

npeomemmuble: HAYIUTHCS IPUMEHATh UMEIOLTUECS 3HAHUS K PEICHUIO KOHKPETHBIX 3a7a4 (mpuMeHeHue 3akoHoB HproToHa); rpaMoTHO
0hOpMIIATH pellieHUe 33/1a4 B TETPa/In; UCIOIb30BaTh MAaTEMaTHUYECKHII allapar B pelIeHUH 3a/1a4 Ha ypokax (PM3HKH; OBJIA/I€Th HAYYHBIM
MOJXOJIOM K PELIEHUIO Pa3JINYHbIX 3a]a4 [10 TEME

15/14

Cuiel B IIprUpoaAc: CHUJia TSXKECTH U 3aKOH 1 quBIpe Bua B3aHMOﬂeﬁCTBHﬁ B ITpHUpPOac. 3aKoH BCCMHUPHOTO TATOTCHUS.
BCEMUPHOT'O TATOTCHUA FpaBI/ITaHI/IOHHaﬂ MOCTOSIHHASA U €€ (1)I/ISI/I‘ICCKI/II71 cMeic. Crna TsbKeCcTH Ha 3eMiie
U IPpYTrux IjIaHceTax. HepBa;I KOCMHYCCKasA CKOPOCTh. Pemenue 3amau

Memanpeomemuble. ¢ TOCTATOYHON MOJHOTON U TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH, T0OBIBATH HEJOCTAOLIYIO HH()OPMAIHIO C HOMOIIBIO
BOIIPOCOB; OCO3HABAThH CAMOTO Ce0sl KaK JBIIKYIYIO CHIIY CBOETO HaydeHHs, CBOIO COCOOHOCTB K ITPEOI0JICHUIO MPEISITCTBUI 1
CaMOKOPPEKIIMH; CO3/1aBaTh, IPUMEHATH U IIPEOOPa30BhIBATH 3HAKU U CUMBOJIbI, MOJICIIU M CXEMBI JUISl PEIICHUS yICOHBIX U
MIO03HABaTEJbHBIX 33134

Juynocmusle. HOPMHPOBAHKE [ETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0O0I11eCTBEHHOH MPaKTHUKU

npedmemmusle: yMETh (GOPMYIHPOBATH 3aKOH BCEMUPHOTO TATOTEHUS; HAYIUThCS PUBOUTH IIPUMEPHI MTPOSBICHHS 3aKOHA BCEMUPHOTO
TSATOTEHHSI B OKPYXXaIOLIeM MHpE; n300pakaTh HaNpaBlICHHE IPABUTAIIMOHHBIX CHJT; 3HATH CBSI3b CHIIBI TSDKECTH C MACCOH Tela; HAydUThCs
CHCTEeMAaTH3UPOBATh, 0000IIATh U JAeTaTh BEIBOABI O SBJICHUH TATOTECHHS

16/15

Cuiibl B Ipupoe: BEC TENa, CUJIbI YIIPYTOCTH 1 Bec Tena. HeBecomocts. Ynpyras nedopmanus. Cunbl ynpyroctu. 3akoH ['yka.
dusnuecknii cMBICH )KECTKOCTH. Penienue 3agaq

MemanpeOMemele: C IOCTaTOYHOM MOJHOTOM U TOYHOCTBIO BBIPaXXaTb CBOU MBICJIA, PALITUOHAJIBHO INIAHUPOBATH CBOIO pa60Ty, ,Z[OGBIB&TB
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Tema ypoxa Koxr-so CopaeprkaHue ypoka
9acoB P P

HEIOCTAOIIYI0 HH(POPMAIIHIO C TIOMOLIBIO YTEHHS TEKCTa ydeOHUKA; 0CO3HABATh CaMOT0 ce0s KaK JABMKYIIYIO CHITy CBOETO Hay4eHHUS,
CBOIO CIIOCOOHOCTB K MPEOJI0JICHUIO MPETATCTBHIA U CAMOKOPPEKIMH, CAMOCTOSTENIbHO UCIPABIIATh OIINOKH; CO3aBaTh, IPUMEHSTH U
peoOpa30BBIBATH MOJICIH U CXEMBI JIJISl pEIIeHUs yYeOHBIX U MO3HABATEIBHBIX 33J1a4, BBIJACIATH U KIACCU(PHUIIMPOBATDH CYIIECTBEHHBIE
XapaKTEPUCTHKU 00BEKTA, CTPOUTH BhICKa3bIBaHUE, POPMYIUPOBATH MPOOIEMY

JAuyHocmHuwle: POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIeCTBEHHOH MPaKTHKH; (POPMUPOBAHHE YCTOMYMUBOM MOTUBAIIUH K OOyIECHHUIO

npeomemmuble: HAYYUTHCS OTINYATH BEC OT CHJIBI TSDKECTH; Tpaduiuecku U300pakaTh BEC, CUITY YIIPYTrOCTH; OOBSICHATH BOSHUKHOBEHUE
COCTOSIHUSI HEBECOMOCTH; IPUBOJUTH IPUMEPHI Pa3IMUHbIX BUJIOB JeOpMallii B OKPYXKalOIIEM MHPE; OMUCHIBATh yIIpyrue aedopmanuu
MaTeMaTHYeCKH ¢ IOMOIIIbIO 3aKoHa ['yKa; onpenensTh rpaHuLlbl IPUMEHUMOCTH 3aKoHa ['yka

17/16

JlaboparopHas padota Nel "Usyuenue 1 Jlaboparopnas padoTa "M3yuenue ABM>KEHUS Tesa IO OKPY>KHOCTH"
JIBUKEHHUS TeJa M0 OKPYXHOCTH" HHCcTpyKTaX 1O TEXHUKE O€301aCHOCTH

MemanpeomenmHuble: CTPOUTH TIPOTYKTUBHOE B3aMMOJCHCTBHIE CO CBEPCTHUKAMU, KOHTPOJIHPOBATh, KOPPEKTUPOBAThH U OLIECHUBATH
NEUCTBUS MApTHEPA, C IOCTATOYHOH IMOTHOTOW M TOYHOCTHIO BEIPAXKATh CBOM MBICITH B COOTBETCTBHH C 3a/1a4aMH M YCIIOBUSAMU
KOMMYHHKAITIH; COCTABJISITH TUTAH U MTOCIICIOBATEIILHOCTD JICHCTBHM, CPABHUBATH PE3YJIbTAT M CITIOCO0 JICHCTBUI C STAJIOHOM C IIEITBIO
0OHapy)KCHHSI OTKIIOHCHHI W OTJIMYNI; KOHTPOJIMPOBATH U OIEHUBATH IMPOIIECC U PE3YIIBTATHI ACITSILHOCTH

JuyHOcmHble: POPMUPOBAHUE MTPAKTUICCKUX YMECHHIA; (POPMUPOBAHHE YOSKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DM3UKHU K
HaOII0aeMbIM B OKPYXKAIOIEM MHUPE SBJICHUSIM; BOCTUTAHUE aKKypaTHOCTH B OOpaIieHUH C JIabopaTOPHBIM 000pyI0BaHUEM
npeoMemHble: HAYIUTHCS ONPEIEIIATh MacCy Tella Ha PhIYaKHBIX BECcaxX; PACCUUTHIBATH NIEPHO/T IBIKCHHUS TEJIa TT0 OKPY)KHOCTH;
paccYUTHIBATh EHTPOCTPEMHUTEIBHOE YCKOPEHHE Pa3HBIMH CIIOCO0aMHU; TPUMEHSTh MIPUHITUIT CYIIEPIIO3UIINU CHIJT M BTOPOU 3aKOH
HeroToHa 1151 onvcaHust ABYKEHHSI TEJIA; IPUMEHSTh U BEIpa0aThIBATh MPAKTUYECKUE HABBIKK paboThI ¢ mpubopamu; 3pdekTnBHO
paboTath B mape

18/17

Cunbl B IpUpo/ie: CUJIbI TPEHUS 1 Cyxoe tpenue. Buapl cyxoro tpenus. Cujbl COMPOTUBICHUS MIPU IBUKECHUH
TBEPABIX TEJI B XKUAKOCTAX U razax. Pemenue 3anau

MemanpeomemHuyle: ¢ J0CTaATOUYHOH MOJIHOTOM U TOYHOCTHIO BHIPAXKATh CBOU MBICIIH, PAllMOHAJILHO IUIAHUPOBATh CBOIO paboTy B rpyIIie,
J00BIBaTh HEJJOCTAIOILYIO HH(OPMALMIO C HIOMOIIBIO BOIIPOCOB; OCO3HABATh CaMOro ce0s KaK JABMIKYILYIO CHIIY CBOEr0 Hay4eHHUs, CBOIO
CIOCOOHOCTh K MPEOJI0JIEHUIO IPENATCTBUNA M CAMOKOPPEKLIUH, COCTABIIATH IJIaH IPOBEAECHUS SKCIEPUMEHTA, CAMOCTOSTENILHO UCTIPABIIATh
OLIMOKHU; CO3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJICII M CXEMBI JUIsl peIlIeHHs] YU€OHBIX U MO3HABATEIIbHBIX
3aJa4, BBIJIENIATh U KIIACCU(DUIIUPOBATh CYLIECTBEHHbIE XapaKTEPUCTUKU 00BEKTA

auynocmuwte. GopMUpOBaHHE LIETOCTHOIO MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0I11eCTBEHHOH NMPaKTHKH; (POPMUPOBAHHE YCTOMUMBOM MOTUBAIIMM K O0yUEHUIO

npeomennble: HAy9UThCSl U3MEPATh CUITY TPEHHSI TOKOS, CKOJIBKEHHS, KAUeHHUsT; Ha3bIBATh CIIOCOOB! YBEIMYEHHUS U YMEHBIIECHUS CUIIBI
TPEHUs; IPUMEHATh 3HAHUS O BUJaX TPEHUS U CIIOCO0aX UX U3MEPEHUS Ha MPAKTUKE; OOBSICHATH SIBICHUS, IPOUCXOIAIINE H3-3a HATNYUS
CHJIBI TPEHUS

19/18

Pemenue 3agau \ 1 | Pewenue 3agau no reme "Cuiibl B mpupoge”

MemanpeOMemele: OpraHHU30BbIBATH yqe6Hoe COTPYAHUYCCTBO C YHAIITUMHUCA U YIHUTCIICM pa60TaTB HHAWBUAYAJIbHO U B I'PYIIIIC,
HaxoauThb o6mee pCeUICHUC U pa3pClIaTh KOH(I)HI/IKTLI Ha OCHOBE COIJIACOBAHMUS IIO3UIUN U OTCTauBaHUI HHTCPCCOB; OIIPECACIIATH CITIOCOOBI
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JeWCTBUH B paMKaX MPEAIOKEHHBIX YCIOBUN M TpeOOBAaHUM; CTaBUTh YUEOHYIO 3a/1a4y, COCTABIATH IJIaH U MOCIIEA0BATEILHOCTh
JEeNUCTBUH, OCYILIECTBIISITH KOHTPOJIb B (hOpME CpaBHEHUS crioco0a JEHCTBHS U €r0 pe3ysbTaTa ¢ 3aJaHHBIM 3TaJIOHOM C IIEJIbIO
oOHapyXeHHS OTKIOHEHHUH M OTIUYMH OT 3TAJIOHA; BEIOMpaTh Hanbosee d3(pPeKTUBHBIE METO/IBI PELICHHUS 33]a4 B 3aBUCHMOCTHU OT
KOHKPETHBIX YCIOBUI, KOHTPOJIUPOBATH U OLICHUBATH IPOLECC U PE3YyJIbTaThl CBOEH IEATEIBHOCTH

auynocmuwle. GopMUpOBaHIE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIICHUH M COTPYIHHYECTBE CO CBEPCTHUKAMH U YUUTEIIEM;
OBJIaZICHNE HAyYHBIM MOJXO0JIOM K PEIICHHUIO Pa3IMIHbIX 331a4; (OPMHPOBAHUE IETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON PAKTUKHU

npeomemmuole. HAyIUTHCS PUMEHSATh UMEIOIINECS 3HAHUS K PELIEHUI0 KOHKPETHBIX 3aJa4 (IBM)KEHUE Teja Mo JeHCTBUEM HECKOIbKUX
CHJI); TPAaMOTHO O(OPMIIATH PELIEHHUE 3a/1a4 B TETPAIN; IPUMEHSTh 3HAHUSI U3 Kypca F€OMETPUU JIJIsl IOCTPOEHUSI BEKTOPHOM CyMMBI
JENCTBYIOIIMX HA TEJIO CWJI; OBJIAJAECTh HAYYHBIM IIOJIXO0JIOM K PEHICHUIO Pa3JIMYHBIX 3a]a4 110 TEME

20/19

Nmnynbce. 3akOH COXpaHEHHUs UMITYIIbCA 1 Wmnynse tena. Ummynbe cuibl. Bropoit 3akon HeloToHa B uMmyabcHOM popme.
3aKkoH coxXpaHeHHs uMITyibca. PeaktuBHOE ABMKeHHE. Pemenue 3agayq

MemanpeomenHple. 0CO3HAHHO TUITAHUPOBAThH U PETYJINPOBATh CBOIO JACSITEIbHOCTD, BBISIBIISITH TPOOJIEMBI, BIIaJIETh YCTHON U MUChMEHHOU
peubto; GopMUpOBaTH IeNenoaraHiue Kak IOCTaHOBKY y4eOHOM 3a/1a4il HA OCHOBE COOTHECEHHMSI TOTO, YTO YK€ U3BECTHO U YCBOEHO
y4YaluMcsi, 1 TOT0, YTO €Il HEU3BECTHO; CAMOCTOSTEILHO BBIACIATH O3HABATENBbHYIO 11€JTb, YCTAHABIMBATH IPUYUHHO -CJIE/ICTBEHHbIE
CBSI3H, OOBSCHATH Pa3IMYHbIC SIBJICHHS Ha OCHOBE (PU3UUECKON Teopuun

auynocmuple: GOPMUPOBAHNE MOTHUBALIUY B U3YUYEHUU HAYK O IPUPO/JIE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS MPUPOJIBI U
MIPUMEHUMOCTH H3y4aeMbIX 3aKOHOB K BaKHEHIIINM 001acTAM JeSTEIbHOCTH YeJI0OBEYECKOro OOIIeCTBa; BOCIUTAHUE YBAKEHHUS K TBOPLIAM
HayKH ¥ TEXHUKH, TPaXJAaHCKOT0 MaTpUOTH3Ma, JII0OBU K PoanHe, 4yBCTBa TOPAOCTH 3a CBOIO CTPAaHy

npeomemHmbvle. HAYIUTHCS OOBICHATH 3HAYCHHUE MIOHATHH "UMITYJIbC Tea", "UMITyJIbC CHIIBI'"; 3HATh 3aKOH COXPAHCHHS UMITYJIbCA;
OTIPEENATh TPAHUIIbl IPUMEHUMOCTHU 3aKOHA COXPAaHEHHS UMITYJIbCa; IPUMEHSTh 3aKOH COXPaHEHUs UMITYJIbCa I OTTCAHUS
PEaKTUBHOTO JBH)KECHUS

21/20

Pemrenue 3agau | 1 | Pemenue 3amad o teme "3aKoH COXpaHEHHUs UMITyJibca"

MemanpeomenmHple: C TOCTATOYHOM MOTHOTOM U TOYHOCTHIO BHIPAXKATh CBOU MBICITU B COOTBETCTBHH C 33J]a4aMU U YCIIOBUSIMHU
KOMMYHHKAIIMH; BBITIOJHSTH JEHCTBUS 10 00pa3ily, OLIEHUBATh U KOPPEKTUPOBATH ACHCTBUSI B COOTBETCTBUU C 3TAJIOHOM; UCKATh
uHdopmainio, GopMHUPOBATH CMBICIOBOE YTEHHUE, 3aKPEILISAThH U MIPU HEOOXOMMOCTH KOPPEKTUPOBATH U3yUEHHbIE CLIOCOObI IeHCTBUH,
MOHATHH U aITOPUTMOB

JuyHocmuble. GOPMUPOBAHNE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMHU U YUUTETIEM;
OBJIaJICHUE HAYYHBIM TOIX0J0M K PEIICHUIO Pa3INYHbBIX 33/1a4; (POPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MIPAKTUKHU

npeomemmuble: HAYIUTHCS PUMEHATh UMEIOITUECS 3HAHUS K PEIICHUIO KOHKPETHBIX 3a71au (3aKOH COXpaHEHUS! UMIYIbCA); TPAMOTHO
0ohOpMIIATH pellieHue 3a/1a4 B TETPaIv; UCIOIh30BaTh MAaTEMaTHUYECKHII arlapar B pelIeHUH 3a/1a4 Ha ypoKaX (PU3HKH; OBIA/IETh HAYIYHBIM
MOJIXOJIOM K PELICHUIO Pa3IMYHBIX 33]a4 110 TeEME

22/21

Mexanunueckas padoTa. MOIIHOCTb. DHEprus 1 Pabora cuibl, MOITHOCTS, SHeprus. Kunerndeckas sneprus. Pabora cuisl
TsokecTu. [loTeHnmansHas SHeprus Tejaa B TpaBUTaLlMOHHOM MoJie. PaboTa cuibl
ynpyrocti. [loTeHnmanbHas SHeprus ynpyro 1eopMHUpPOBAHHOTO TEJA.
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Pemenue 3amau

MemanpeomemHbple: C IOCTATOUHON MOJHOTOM U TOUHOCTBHIO BBIPAXKAaTh CBOM MBICIIH, CIIYIIATh U BCTYINATh B AUAJIOT, y4aCTBOBAThH B
KOJUIGKTHBHOM OOCYXICHHH MPOoOJIeM; 0CO3HABATH CAMOTO CeOsl KaK JIBIKYIIYIO CHITY CBOETO HAay4eHUSsI, CBOKO CIIOCOOHOCTh K
MIPEO0I0JICHUIO MIPEMSATCTBUM U CAMOKOPPEKIIMH; CHCTEMHO MBICIUTh, IPUMEHSThH U MPE0OPa30BbIBATh 3HAKH U CUMBOJIBI JISI PEILICHUS
y4eOHBIX U IMO3HABATEIIBHBIX 33149

JuyHocmHble. POPMUPOBAHUE [IETTOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BHTHS HAYKU U
00LIECTBEHHOM NPAKTUKH; (POPMUPOBAHUE YCTOMUYMBON MOTHUBALIUU K OOYyYEHHIO

npeomemmble. HAYIUTHCS OOBSCHATH 3HAUCHHUM MOHATUH "'MexaHnuyeckas padorta", "MouHocTs", "3Heprus”, "moTeHIuaIbHas U
KHHETHUYECKasi SHEPTUsl Tela'"; HAyYUThCsl ONIPEIEsATh, COBEPIAET JIU CHIa paboTy; BBIYUCIISATH MEXaHHYECKYIO padOTy M MOIIIHOCTh; 3HATH
(hopMyIIBI TSl BBIYMCIICHUSI KHHETUUECKOM M TOTEHITUAIBLHOM SHEPTHH TeJla

23/22

3aKOH COXpaHEHUs YHEPTUH B MEXAHUKE \ 1 | 3aKOH COXpAaHEHHUSI MEXaHMYECKOM 3Hepruu. Pemenne 3axau

Memanpeomemuole: HOPMUPOBATH MPECTABICHHS O MaTEPUATEHOCTH MHUPA; OCYIIECTBIIATH KOHTPOJIb B (hOpMe CpaBHEHHUS CIIOCO0a
JCHCTBYS M €T0 pe3ybTaTa ¢ 33JJaHHBIM STAIOHOM C IETbI0 0OHAPY)KEHUS OTKIIOHCHHUH W OTJIIMYWH OT 3TaJIOHA, BHOCUTh HEOOXOIMMBIE
JIOTIOTHEHHSI ¥ KOPPEKTUBEI B IUIAH M CITOCO0 JICHCTBHUSA B CIy9ae PacXO0KJICHUS ITAJIOHA, PEATbHOTO JICHCTBHUS M €r0 MPOIYKTa;
aHAJTM3UPOBATh U CHHTE3WPOBATh 3HAHUS, YCTAHABJIMBATH IPUYHMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKYIO LIENb PACCYKICHHH,
CTPYKTYpUPOBATh 3HAHHS

AuyHocmuble. GOpMUPOBAHKE IIETIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00111eCTBEHHOW MPAKTUKH; (POPMHUPOBAHNE HABBIKOB 000OIICHUS M CUCTEMATU3AIMK TEOPETHUECKOTO MaTepuasa

npeoMemHble. HAYIUTHCS OTIMCHIBATh TIEPEXO0/Ibl OTHOTO BUA SHEPTUHU B PYrOif; IPUMEHSTh UMEIOIIUECS 3HAHUS TSl PEIICHHSI
bu3nveckux 3aaad

24/23

Jlaboparopnas padota Ne2 "Usyuenue 1 Jlaboparopnas paboTa "V3yueHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOH sHeprun"”
3aKOHA COXPAaHEHHUS MEXaHWYeCcKoi sneprun" HHCTpyKTaX 1O TEXHUKE 6€30MaCHOCTH

MemanpeomenHvie: CTPOUTh IPOYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh KOPPEKTUPOBATH U OLICHUBATh
JeicTBUs NapTHEPA, C J0CTATOYHOM MOJHOTON U TOYHOCTHIO BHIPAKATh CBOU MBICJIM B COOTBETCTBHH C 33/1a4aMU U YCIOBUSIMHU
KOMMYHHKAIIMH; COCTABJISATh IUIAH U NOCIIEA0BATENIbHOCTh JICHCTBUM, CPAaBHUBATH PE3YIbTAT U CIOCO0 JEHCTBUM C 3TAJIOHOM C LIENbIO
oOHapyXeHHs OTKIOHEHUH U OTINYMI; KOHTPOJIMPOBATh M OLIEHUBATh IIPOLIECC U PE3YIbTAThl JCSITEIbHOCTH

auyHocmuwle: POpMUPOBAHUE IPAKTUYECKUX YMEHMI; (hopMUpOBaHHE YOSKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKHU K
Ha0JII0/1aeMBIM B OKpPYXKAIOIEM MHUpE SIBICHUSIM; BOCHIUTAHUE aKKYpPaTHOCTU B OOpaIlleHuH ¢ J1a00paTopHbIM 000pYyA0BaHUEM
npeomemmuble: HAyIUTHCS ONPEAEIATH BEC TEa U CUIIY YIIPYTOCTH; PACCUUTHIBATH MOTEHIIMAIBHYIO SHEPTHUIO MOIHATOTO Ipy3a U
ne(GopMHUPOBAHHON NPYXUHBI; 0OBACHATH PACXOXK/IECHUS B pe3yIbTaTaX U3MEPEHHUH ¢ TOUKH 3peHHsI KOHCEPBATUBHOCTH JICHCTBYIOIIUX CHIT
1 3aMKHYTOCTH HCCJIelyeMOM CUCTEMbI; IPUMEHSATh U BbIpa0aThIBaTh MPAKTUYECKUE HABBIKKA PAOOTHI ¢ MpUOOpaMu; 3pGEeKTUBHO paboTaTh
B Iape

25/24

Pemenne 3amau 1 Pemrenne 3a1a4 no Teme "3akoHbl coxpaHeHus: B MexaHuke". [loaroroBka k
KOHTPOJIbHOM paboTe

MemanpeOMemele: C IOCTaTOYHOM MOJHOTOM U TOYHOCTBIO BBIpaXXaTb CBOU MBICJIM B COOTBCTCTBUHU C 3aJa4aMU U YCJIOBUAMU
KOMMYHHKAIIUU; BBITIOJTHATDH JIENCTBUS IO 06pa3uy, OLCHHUBATDb U KOPPCKTUPOBATH JIENCTBUS B COOTBETCTBHU C 9TAaJIOHOM; UCKAaTb
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uHpopManuio, GOPpMHUPOBATH CMBICIIOBOE YTEHUE, 3aKPEIUIATH U IIPU HEOOX0AUMOCTH KOPPEKTUPOBATh U3YUYEHHBIE CIIOCOOBI ICHCTBUH,
IOHATHUN U aJITOPUTMOB

auynocmuule. GopMrUpoBaHIE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMH U YUUTEIIEM;
OBJIaZICHNE HAyYHBIM MOJIXOJIOM K PEIICHHUIO Pa3IMIHbIX 331a4; (OPMHPOBAHUE IETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON IIPAKTUKHU

npeomemmuovle. HAYUUTHCS IPUMEHATh UMEIOIINECS 3HAHUS K PELLIEHUI0 KOHKPETHBIX 3ajay (3aKOH COXpPaHEHUs UMITYJIbCa, 3aKOH
COXPAHEHHUS SHEPTUH); TPAMOTHO 0(hOPMIIATH pEeLIeHHE 3a]1au B TETPAJIU; UCIIOIb30BaTh MATEMAaTHUECKU alllapar B pellieHUH 3a/1a4 Ha
ypoKax (pU3UKH; OBJIAJIETh HAYYHBIM II0IX0JIOM K PEIICHUIO Pa3IMYHbIX 3a]a4 [0 TEME

26/25

Kontponsnas pabora Ne2 "Jlunamuxka. 1 KontponsHas padora no remam "Jlunamuka", "3akoHbI cCOXpaHEHHS B MEXaHHUKe"
3aKOHBI COXpaHEHUs B MEXaHHKe"

MemanpeomenHple. C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BBIPAXKaTh MMCbMEHHO CBOM MBICIH; TNIAHUPOBATH U IIPOTHO3UPOBATH
pe3yNbTaT; peniaTh 3a/1a4l pa3HbIMU crioco0amu, BeIOMpaTh Hanbosee 3(hheKTUBHBIE METOIbI PELLIEHHS], TPUMEHSTh MOJIyYeHHbIE 3HAHUS
auynocmuwle: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00LIEeCTBEHHON IPAKTUKH; POPMUPOBAHNE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmubole: 3HaTh CMbICT NOHATUH "Macca", "yckopenue", "cuna", "umnynsc", "pabota", "MomiHOCTh", "3HEprus"; HAy4UTHCA
CHUCTEMaTU3UPOBATh U BOCIIPOM3BOJUThH 3HAHUS U HABBIKH, MOJIyYEHHBIE TPU M3ydeHUH TeM "JluHamuka", "3aKoHbI COXpaHEHUS B
MEXaHHKe"

27/26

YcnoBust paBHOBECHUS TN 1 PaBHOBecHe MaTepuanbHOM TOYKH U TBEPAOTO Tesa. Buabsl paBHOBecHS. Y CIOBUS
paBHOBecHsi. MoMeHT cuiibl. Pemenue 3anau

MemanpeomemHple. ¢ JOCTATOYHOM MOJIHOTON M TOUHOCTHIO BHIPAXKATh CBOM MBICIIH, 100BIBATh HEJOCTAIONIYIO HH(POPMAIIUIO C TOMOIIBIO
BOIIPOCOB; OCO3HABATH CAMOI0 ce0sl KaK ABMXKYILYIO CHITYy CBOETO HayueHHsl, CBOIO CHOCOOHOCTH K MPEOI0JICHUIO MPENATCTBUM U
CaMOKOPPEKIMH; CHCTEMHO MBICIUTh, IPUMEHSATH U MPeoOpa30BbIBATH 3HAKK U CUMBOJIBI ISl pelIeHHs yUeOHBIX U MO3HABATEIbHBIX 3a/1a4
JuyHocmuwle: GOPMUPOBAHUE 1IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
0OLIECTBEHHON PAKTUKHI

npeomemmuble. HAYINTHCS OOBSICHITH 3HAUEHUE MOHATHH "MOMeHT cuibl", "peruar”, "6mok", "paBHOBecue"; 3HaTh (HOPMYIUPOBKY EPBOTO
Y BTOPOTO YCJIOBHI paBHOBECHS TBEPAOTO Tella; CHCTEMaTU3UPOBATh U 0000111aTh CBEACHUS O PABHOBECHH TBEPIBIX TEN; HAXOIUTh
MIPUMEPBI PHIYAroB B OBCEIHEBHOM KU3HU; pelIaTh MPOCTEHIIINE 3aJa4l Ha YCIOBHS PAaBHOBECHS

MounekynsipHas ¢pusuka. Tepmonunamuka (17 qacos)

28/1

Ocnosnble nonoxenuss MKT. bpoynosckoe 1 Temnosoe nemxenne. MKT cTpoeHust BelecTBa 1 €€ IKCIIEpUMEHTAIbHbIE
JBHKEHUE JokazarenbeTBa. MosekymnspHas 1 MoJisspHas macca. KosimuecTBo BeniecTsa.
bpoyHnoBckoe nBuwxenue. Peuienne 3anaqy

MemanpeOMemnble: (I)OpMI/IpOBaTB yqe6H0e COTPYAHUYICCTBO C YUUTCIICM U CBCPCTHUKAMU; UCKATh U BBIACIIATDH HGO6XOI[I/IMYI-O
HH(bOpMaL[I/IIO, CJICAOBATh aJITOPUTMY ACATCIbHOCTU,; NIPUMCHATDH 3HAHUSA U3 APYTUX MPCIMETHBIX obnacreit

JIUYHOCMHblE. (I)OpMI/IpOBaHI/IC HEJIOCTHOT'O MUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPCMCHHOMY YPOBHIO PA3BUTHA HAYKH U
O6H.[€CTBCHHOI>1 IPaKTUKH, U YCTOIZHHBOFO IMO3HABATCJIIbHOTO HHTCPCCA K U3YUCHUIO CCTCCTBCHHLIX HAYK

npedmemuble: Hay4YUTbHCA (I)OpMy.HI/IpOBaTB OCHOBHBIC ITOJIOKCHU A MOHGKy.IISIpHO-KHHCTH‘lCCKOﬁ TCOpHU, OOBSACHATH Pa3JIMYHELIC SABJICHU,
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onupasch Ha nonoxxeHuss MKT; npuMeHATs UMEIOIMECs 3HaHNUs U3 XUMMUU K PEIICHUI0 KOHKPETHBIX 3a/1a4 110 TEME; CHCTEMAaTU3UPOBaTh
MMEIOIINECs 3HaHUA U3 Kypca OCHOBHOM IIKOJIBI IO MOJIEKYJISIpHOH (prsnke

29/2

BsaumopneiictBue monekyn. CtpoeHue 1 Monexkyina. B3auMoneicTBre MOJIEKYJI B pa3HbIX arperaTHbIX COCTOSTHUAX
TBEPIBIX, KHUIKAX U Ta3000pa3HBIX TET BEIIECTBA

MemanpeomenHple. BbIBIATH IPOOIEMY, C TOCTATOYHON NOTHOTOM U TOYHOCTBIO BBIPaXKaTh CBOU MBICIIH; BBIAEIATH U OCO3HABAThH TO, YTO
y’K€ YCBOEHO B Kypce (PM3UKHU U YTO elll€ MOIEKUT YCBOECHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHUSI MaTepHalla; aHAJIM3UPOBaTh U
CUHTE3UPOBATh 3HAHUS, YCTAHABIINBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKYIO LIETb PACCYKACHHM, CTPYKTYpUPOBAaTh
3HaHUSA

JuYHOCmHBle. POPMUPOBAHUE YMEHMSI BECTH JTUAJIOT C YUUTENIEM U OJHOKIACCHUKAMU Ha OCHOBE PaBHOIIPABHBIX OTHOIIEHUH U B3aUMHOTO
YBa)KEHMsI; 0CO3HAHUE 1IEHHOCTH HAayYHBIX 3HAHUI JUIs1 OOBSICHEHUS SIBIIEHUN OKPYXKAIOIIEro Mupa

npeomemmuole. HaAyIUTHCS OOBSICHITH OCHOBHBIE CBOMCTBA BEILIECTB U Pa3IUyHble (U3NUYECKHUE SIBJICHUS Ha OCHOBE 3HAHUHN O CTPOEHUH
BEIllECTBA

30/3

OcnoBHoe ypaBHeHue MKT 1 Nneanvublii ra3. Jlanenue raza. OcHoBHoe ypaBHeHne MKT. CBsizp Mexay
JTABJIICHUEM Ta3a U CPEIHEN KNHETUYECKOW SHEPTUEH TEINIOBOTO ABUKECHUS
MoJieKy. Penienue 3amaq

Mmemanpeomemnule: GopMUPOBATH ydeOHOE COTPYAHUUECTBO C YUUTENIEM U CBEPCTHUKAMH; (OPMHUPOBATH IleJIeNolaraHue Kak
MMOCTAaHOBKY Y4eOHO 3a71auu Ha OCHOBE COOTHECEHUS TOT0, UTO Y>KE€ U3BECTHO U YCBOCHO y4alllUMCS, U TOTO, YTO €€ HEU3BECTHO;
BBIACIIATH U (OPMYIUPOBAThH MO3HABATEIBHYIO L€, UCKATh U BBIIEISITh HEOOX0IUMYIO0 HH(OPMALIHIO, CIEI0BATh AITOPUTMY
NeSITeIbHOCTH

Juynocmuwle: GOPMUPOBAHNE CAMOCTOSITENILHOCTH B IPUOOPETEHNU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHM, UCII0JIb30BAHNE
MPUOOPETEHHBIX 3HAHUI B MTOBCEIHEBHOM KMU3HU; OPMUPOBAHNE HABBIKOB 0000IIEHUS ¥ CUCTEMAaTH3aIlH TEOPETUUECKOI0 MaTepuana
npeomemHuble. HAYIUTHCS OOBICHITH CMBICH (PU3NYECKUX BEIUMYHMH "naBiaeHue", "cpeaHsisi CKOPOCTh MOJIEKy", "KOHIICHTpaus'";
00BSACHUTH BOSHUKHOBEHHE JJAaBJICHUA I'a3a Ha CTEHKH cocyla Ha ocHoBe MKT; Beipaxkats huznueckue BeanuuHbl B equaunax CU;
3aMKChIBATh YCIOBHE U PEIICHUE KOJWYECTBEHHBIX 33/1a4 [0 COCTABICHHOMY aITOPUTMY

31/4

TeMnepaTypa. 9Hepr1/151 TCILJIIOBOT'O 1 TeMnepaTypa " TCIIJIOBOC PAaBHOBCCHC. Ixans! HCHBCI/IH n KennBuHa.

ABUKCHUS MOJICKYII AoOcomroTHas TEMIICpATypa Kak Mepa CpCI[HCIZ KUHETHYCCKOM OHCPI'HU TCIIJIOBOI'O
ABUIKCHUA MOJICKYII. dusznyeckuil CMBICI ITOCTOSTHHOM bonbimana. Pemienue
3aaa4

Memanpeomemuple: C TOCTATOYHOM MOJHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIIM B COOTBETCTBHH C 3aJja4aMU U YCIIOBUAMHU
KOMMYHUKAIIMK; TUIAHUPOBATh U POTHO3UPOBATh PE3yNbTaT; pelarh 3aJaui pa3HbIMH crioco0amu, BEIOUpaTh Hanbosee 3pPpeKTUBHbIE
METO/IbI PELICHUS, TPUMEHATD [IOJIyYEHHBIE 3HAHUS

auynocmuwte. GopMupoBaHHe YCTOHYMBON MOTHBAIIMH K O0yUYEHHUIO, IPUOOPETEHUIO HOBBIX 3HAaHUM, YMEHUH, HABBIKOB, CIIOCOOOB
JESITENIBHOCTH

npeomenHble. HAYUUTHCS TIOHUMATh CMBICT (PU3MYECKUX BETMUUH "Temneparypa', ""cpeiHss KHHeTH4YecKast SHepTrus MOJIeKyn'"; 3HaTh
CYIIECTBYIOIIME IIKaIbI 3MepeHust Temrneparypsl (Llenscus, KenbBuHa) 1 ymMeTh epeBOAUTh 3HAUEHHS U3 OJTHON LIKAJIbI B IPYTYIO;
MIOHUMATh U OOBSACHATH CBA3b TEMIIEPATYPHI I'a3a cO 3HAUCHUEM CpeIHel KHHETUYECKOI SHEepriuy MOJIEKYJl, pelaTh 3a/1aud 10 TeMe
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32/5

YpaBHEHHE COCTOSHUSA UACAIBHOIO rasa. 1 YpaBHEHHE COCTOSIHUA UICAIBHOTO ra3a. GU3N4eCKuil CMbICI YHUBEPCAIbHON
I'a30BBIE 3aKOHBI razoBoi nocrositHHOM. M3onponecc. M3otepmuueckuii npouecc. 3akon bows-
MapuoTtra. MU3006apusiii npotiecc. 3akon I'eit-JIroccaka. M30xopHBIii mporiiecc.
3axon [apus. ['paduku nzonporneccos. Pemenne 3amau

Memanpeomemuole: HGOPMUPOBATH yIeOHOE COTPYAHUYECTBO C YIUTEIEM U CBEPCTHUKAMHU; (POPMHUPOBATH IIeNIeNoIaraHue Kak

IIOCTAHOBKY Y4€OHOH 3a71a4l Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO M YCBOCHO YYalllMMCs, U TOTO, YTO €I1€ HEU3BECTHO;
BBIACIATH U (OPMYIUPOBATh MO3HABATENIBHYIO 11€J1b, UCKATh U BBIJIENSTh HEOOX0IUMYIO0 HH(OPMALIHIO, CIEI0BATh AITOPUTMY
NEeATENBHOCTH

JuYHOCmMHBle. POPMUPOBAHUE CAMOCTOSATEIHHOCTH B IPHOOPETEHNN HOBBIX 3HAaHUHN U IPAKTUUECKUX YMEHHI, UCIIOJIb30BaHNE

MPUOOPETEHHBIX 3HAHUHN B OBCEHEBHOM KU3HU

npeomemHuble: HAYIUTHCS TIOHUMATh CMBICT (U3NYECKUX BeTUYMH "naBienue", "remmeparypa', "oobéM", "KomuecTBO BemecTra';
OTIMCBHIBATh M OOBSICHATH U3MEHEHUE COCTOSTHUS HA MOJIEH HACATbHOTO Ta3a; ONMUCHIBATh PA3IMYHbBIE H30TIPOIIECCHI; BBIPAXKaATh
¢dbuzmveckue BennuuHbl B equnuiax CH; 3anmuceiBaTh YCIOBUE U PEIICHUE KOJIMUECTBEHHBIX U IpaUueCKUX 3a7a4 M0 COCTABICHHOMY
ANTOPUTMY

33/6

JlabopaTtopHas pabota No3 1 JlaGopartopnas paboTta "IkcniepuMeHTaIbHAs MpoBepKa 3akoHa [ ei-Jlroccaka"
"DKkcnepuMeHTalIbHas MpoBepKa 3akoHa I 'eil- HNHCcTpyKTaXX IO TEXHUKE 0€30TTaCHOCTH
Jlroccaka"

MemanpeomemHple: CTPOUTH MPOTYKTUBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMU, KOHTPOJIUPOBATH KOPPEKTUPOBATh U OLIEHUBATh

I[GﬁCTBPIS[ napTHépa, C ,I[OCTaTO‘IHOI;'I MMOJTHOTOHM ¥ TOYHOCTBIO BBIpaXXaTb CBOU MBICJIM B COOTBCTCTBHU C 3aja4aMU U YCIIOBUSIMU
KOMMYHHKAIIUH; COCTABJIATH I1JIaH U ITOCICA0BATCIIBHOCTD I[GﬁCTBI/IfI, CpaBHHUBATH PE3YIIbTAT U crnoco0 HeI;'ICTBHI;'I C 3TAaJIOHOM C L ECJIBIO
O6H3py>K€HI/I5I OTKJIOHECHMH B OTJIPI‘IHIZ; KOHTPOJHUPOBATh U OLICHUBATH IIPOLUECC U PE3YIbTAThI ACATCIbHOCTU

Juynocmuple: GOPMUPOBAHUE MPAKTUYECKUX YMEHHI; popMUpoBaHue YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3HKU K

HaO0JI0JTaeMbIM B OKPYXAIOIIeM MHpE SIBJICHHUSIM; BOCIIUTaHUE aKKypaTHOCTU B 0OpalieHnu ¢ 1a00opaTopHbIM 000pyA0BaHUEM
npeomemmuble. HAYIUTHCS IPOBEPSITH OMBITHBIM MTyTEM BBITIOJTHEHHE COOTHOILIEHUSI 00bEMa M TeMIIepaTyphl B X0/1€ U300apHOTO
HarpeBaHus rasza (Ha mpuMepe Bo3ayxa)

34/7

Pertenue 3agau | 1 | Permenue 3agau mo teMme ""a30BbIe 3aKOHBI"

MemanpeOMemnbte: OPraHMu30BbLIBATH y‘Ie6HOC COTPYAHHUUCCTBO C YHAIITUMHUCA U YUUTCIICM; pa6OTaTb HHAUBUAYAJIbHO WU B I'PYIIIIC,

HaxoauThb 06mee pCHICHUC U pa3pClIaTb KOH(bHHKTBI Ha OCHOBE COIJIACOBAHMS MTO3UIUM U OTCTalBaHUS HHTCPECCOB; OIIPECACIIATH CIIOCOOBI
JIEVCTBUI B paMKax MmpeaJIOKCHHBIX yCJ'IOBI/Iﬁ u Tpe60BaHHI>i; CTaBHUTb y‘IC6HYIO 3aavy, COCTABJIATH IJIaH U IMOCICA0OBATCIIBHOCTD
ﬂeﬁCTBHﬁ, OCYIICCTBJIATH KOHTPOJIb B Q)opMe CpaBHCHUA criocoba JIEHCTBUA U €r0 pe3yiibTaTa € 3aJaHHBIM 3TaJIOHOM C [CIIBIO
O6H21py>K€HI/I$I OTKJIOHEHHM U OTIUYHM OT OTaJIOHA, BLI6I/IpaTB HanOoJee 3(1)(1)6KTI/IBHLIC MCTOAbI pCHICHUA 3a/1a4 B 3aBUCUMOCTHU OT
KOHKPCTHBIX YCHOBHﬁ, KOHTPOJIMPOBATH U OLICHUBATDH NPOUCCC U PE3YJIbTAThI CBOEM OEATEIbHOCTH

JIUYHOCMHblE. (I)OpMI/IpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06I_I_ICHI/II/I " COTPYAHHUYICCTBC CO CBEPCTHUKAMU U YUUTCIICM

OBJIJICHUE HAyYHBIM MOJXO/IOM K PELICHHIO Pa3IMYHbIX 33/1a4; (OPMHUPOBAHUE 1IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAKTUKH
npeomemnble. HAyYUTHCS IPUMEHATh UMEIOLIHECs 3HAHHS K PELICHUI0 KOHKPETHBIX 3aJ1ay (ra30BbIe 3aKOHBI); IPAMOTHO 0(OPMIISAThH
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peIICHHUE 3a/ia4 B TCTPpaar, UCIIOJIb30BaATh MaTeMaTHYSCKUI arrapar B pCIICHUU 3ala4 Ha YPOKax (1)I/I3I/IKI/I, OBJIAJICTh HAYYHBIM IIOAXOJ0M K
PCHICHHUIO Pa3JIMYHBIX 3a4a4 110 TEMC

35/8

Hacpimennsriit nap. Kunenue. BnaxxHocts 1 B3aumubie npeBpalieHust KUAKOCTH U ra3a. [lapoobpazoBaHne 1 KOHJEHCALINS.
BO3/yXa Haceiiennsiil u HeHachiuenssii nap. Kunenue. IlapunansHoe naBnenue
BOJITHOTO 1apa. AGCOJIIOTHAs M OTHOCUTENbHAS BJIAXKHOCTh BO3ayXa. Pemenue
3a/1a4

MemanpeomemHmple. ¢ JOCTATOYHOM MOJTHOTON M TOYHOCTHIO BRIPAXKATh CBOM MBICIH, JOOBIBATH HEJAOCTAIOIIYIO HH(OPMAIIHIO C TTIOMOIIBIO
BOIIPOCOB; OCO3HABATh CAMOTO Ce0sI KaK JIBIDKYIIYIO CHIIY CBOETO HaydyeHHs, CBOIO CIOCOOHOCTH K TTPEOI0JICHUIO TIPETISITCTBHM U
CaMOKOPPEKIIUH, COCTABJISITH IJIaH PEIICHUS 33]]a41, CAMOCTOSITEILHO UCTIPABIISATh OMIMOKH; CO37aBaTh, IPUMEHSTH U TPEOOPa30BLIBATh
3HAKU U CUMBOJIBI, MOJICJIM U CXEMBI JIJISl PEIICHUs YI€OHBIX M MO3HABATEIbHBIX 33/1a4, BBIACIATH U KJIACCU(DUIIMPOBATH CYIIIECTBEHHBIE
XapaKTEPUCTHKN 0OBEKTA

auunocmuwle: GOPMUPOBAHUE IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00111eCTBEHHOW TTPAKTHUKH; UCTIOJIh30BaHNUE MPUOOPETEHHBIX 3HAHUH JIJIs1 OOBSICHEHUS SIBJICHHM, HA0JII01aeMbIX B TIOBCEHEBHOM KU3HU
npeomemmuole. HaAyIUTHCS OOBICHITH 3HAUEHNE IOHATUHN "HACBILIEHHBIH nap", "TuHaMu4eckoe paBHoBecue", "ucnapenue",
"konaeHcanus", "kunenue", "BIaxHOCTh Bo3ayxa'", ""Touka pochl"; 3HATh MPUHIIUI JEHCTBHS IICUXPOMETPA; HAYUYUTHCS MOJIb30BaTHCA
MICUXPOMETPUYECKON TabIUIIEH; 3aMCHIBATh YCIOBUE U PEIICHUE 3a]]a4 M0 COCTaBICHHOMY aJITOPUTMY

36/9

CrpoeHue 1 CBOMCTBA KPUCTAJUIMYECKUX U 1 Kpucraniuueckue u amopgHsie Texa. MoJienb cTpoeHus TBEPIBIX TeIl.
aMOPQHBIX TE MexaHnnueckue cBOMCTBa TBEPABIX Te. KUIKUe KPpUCTAIIIbI

MemanpeomemHple. CIynaTh, BCTyaTh B IMAJOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYXJI€HUHU MPOoOeMbl; (popMHUpOBaTh LieTenoIaraHmue
KaK MOCTAaHOBKY y4eOHOM 3a/1a4ll HA OCHOBE COOTHECEHHUSI TOTO, UTO YK€ U3BECTHO M YCBOCHO yJalllUMCS, U TOTO, UTO €I& HEU3BECTHO;
CaMOCTOSITENILHO BBIJIENATH I03HABATEIbHYIO 1€, YCTAHABJIUBATH IPUYMHHO-CIICACTBEHHbBIE CBSI3U

JuyHocmuple. GOPMUPOBAHUE YCTOMYMBOTO HHTEPECa K U3yUYEHUIO HOBOTO; POpMUPOBAHUE YOSIKIEHHOCTH B 3HAYMMOCTH JIOCTHKEHU N
€CTECTBEHHBIX HAyK JUIsl yIOBJIETBOPEHHS 3aIIPOCOB COBPEMEHHOT0 00IIecTBa

npeomemmuble’. HAYIUTHCS OTINYATh KPUCTAJUTMUECKUE U aMOp(HBIE Tella IO UX CBOMCTBAM OT >KUJKOCTEH U ra30B; OObSICHITH 3HAUCHUE
MoHATHH "aHu30Tpornus”, "aMmopdHoe Teno", ">KUIKUA KpUCTAILT"; 3HAaTh 00IaCTH MPUMEHEHHS KUJIKUX KPUCTALIOB

37/10

Kontponsnas padora Ne3 "OcuoBbsr MKT" | 1 | KonTponbnas pabota no teme "Ocuosl MKT"

MemanpeomemHuple: C J0CTaATOYHOH MOJIHOTOM U TOYHOCTHIO BBIP@KATh MMCbMEHHO CBOU MBICIIU; INIAHUPOBATH U MPOrHO3UPOBATH
pe3yibTaT; pemarh 3a7a4l pa3HbIMU CIOcO0aMH, BbIOMpaTh Hanbosee 3ppeKTHBHBIE METOBI pEIIeHUs, IPUMEHATh NOJTy4YEeHHbIe 3HAHUS
auynocmuwle: GOpMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U
00I11eCTBEHHOH NMPaKTHKH; (POPMUPOBAHHE HABBIKOB CAMOAHAaJIM3a U CAMOKOHTPOJIS

npeomemmubsle: 3HaTb CMBICII IOHATUN "HIcalIbHBIN ra3", "nasienune", "temneparypa'; HayduTbCS CUCTEMATU3UPOBATh U BOCIIPOU3BOIUTH
3HAHMSI U HaBBIKH, NTOJIy4YE€HHBbIE NpU n3ydyeHuu temsl "OcHosl MKT"

38/11

Buytpennss sueprus. Pabora B 1 BuyTpeHHs4 sHEprus uaeanbHoro rasza. TepmoauHaMuueckas cuctema U eé
TEPMOIUHAMUKE paBHOBecHOE cocTosiHue. PaboTa u Teronepeiaya Kak criocoObl M3MEHEHUs
BHYTpEHHEW sHepruu. Pemenue 3amgaq

MemanpeOMemele: HCIIOJIB30BATh aAICKBATHBIC SI3bIKOBBIC CPCACTBA IJISA OTO6pa)KCHI/I$I I/IH(I)OpMaI_II/II/I B (I)OpMC PCYCBBIX BBICKa3bIBaHUH C
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LEJBIO TUTAHUPOBAHUSA, KOHTPOJIS M CAMOOIICHKH; OCO3HABATh CaMOro ce0s Kak ABIKYIIYIO CHITy CBOETO HayUEHHsI, CBOIO CHOCOOHOCTH K
MIPEOOJICHUIO TPEIATCTBUN M CAMOKOPPEKINH; OOBSICHATH (PU3NYECKUE TPOLIECCHI, CBSI3U U OTHOIICHHS, BBISIBISIEMbIE B TIpOIIecCe
WU3YyYCHUS JTAHHOU TEMBI

auyHocmuwle. GopMUPOBAHHE IIETIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0IIeCTBEHHOH MPaKTHKH

npeomMemHble. HAYIUTHCS TOHUMATh CMBICT (PM3MYECKUX BETMYMH "BHYTPEHHSS SQHEPTHUs HeabHOTO ra3a”, "paboTa naeanpHoro raza';
MIPUMEHSTh FT€OMETPHUECKOE UCTOJIKOBaHHE pabOThl UAEAIBLHOTO ra3a JUlsl pelieHus 3a1a4

39/12

KonnuecTBo TemioTel. YpaBHEHHE 1 KosmmuecTBo TemnoTel. Temno€éMKoCTh. Y ienbpHas TEII0Ta IUIaBJICHUS U
TEIUIOBOTO OanaHca KpUCTAJUIM3alMU. Y IeJIbHAs TEII0Ta NapooOpa30BaHus U KOHIEHCAIUH.

VY nenbHas TEIUIOTa CrOpaHus TOIUTMBA. Y paBHEHUE TEIUIOBOTO OanaHca. Perenue
3a1a4

Memanpeomemuole: HOPMUPOBATH KOHTPOJIb U CAMOKOHTPOJIb MMOHATHH M AITOPUTMOB; OCO3HABATH CAMOTO Ce0sT KaK IBMKYIIYIO CHITY
CBOETO HAYYEHUsI, CBOIO CIIOCOOHOCTP K MPEOIOJICHHUIO MPETITCTBHIA M CAMOKOPPEKIINH; TPeoOpa30BbIBaTh HHPOPMAIIHIO M3 OJHOTO BU/A B
Jpyroi

auynocmuple. GopMUpOBaHKE YCTOWIMBONW MOTHBAIIMY K OOYUEHHIO Ha OCHOBE COCTABJICHUS aJITOPUTMA PEIICHHS 3a]1a4; TPUMECHEHHUE
TEOPETHUYECKHUX 3HAHUH JIJIs1 OOBSICHEHHUS SIBIICHUN OKPY)KAIOIIET0 MUpa

npeoMemHble. HAyIuThCs IPUMEHATH (OPMYIIBI UTS pacyéra KOJIMYEeCTBA TEIUIOTHl M YpaBHEHHUE TEIUIOBOTO OallaHCa ISl PEIICHUS 3a/1a4
Ha (azoBeie mepexo bl | poga

40/13

[TepBrIil 3aKOH TEPMOAMHAMUKHI 1 [TepBoIii 3ak0H TepMOAMHAMUKH. [1epBbIil 3aKOH TEPMOIUHAMUKY TSI
M30IpoIIecCOB. AnuabaTHbIi nporiecc. [lepBoiii 3aKOH TEPMOIMHAMUKY JIJIS
aguabaTHOrO mporecca. Permenue 3a1a4

Memanpeomemmbple: ¢ TOCTATOYHON IMOJTHOTOW M TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH, JOOBIBATh HEJOCTAFOLIYIO HH()OPMAIHIO C TOMOIIBIO
BOIIPOCOB; OCO3HABATH CAMOTO ce0sl KaK JBIKYIIYIO CHIIY CBOETrO Hay4eHHsl, CBOIO COCOOHOCTB K MPEOI0JICHUIO MPEISTCTBUN U
CaMOKOPPEKIIMHU, COCTABIISATH [UIAH PEIICHNUS 3a/1a4i, CAMOCTOSTEIBHO HCIPABISTh OIMOKHU; CO31aBaTh, IPUMEHSATh U IIPE0OPa30BbIBATH
3HAKH U CUMBOJIbI, MOJICIIU U CXEMBI JIJISL PEIICHHUS y4eOHbIX U MO3HABATENbHBIX 32184, BBIJCIATh U KIACCH(DUIIMPOBATH CYIIIECTBEHHBIC
XapaKTePUCTUKU 00BEKTa

auyHocmusle. HOPMUPOBAHHUE IETIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0I11eCTBEHHOH MPaKTHUKU

npeomemuble. HAYIUTHCS IPUMEHSTh TIEPBbI 3aKOH TEPMOJIUHAMUKH JUIs1 00BSICHEHHS (PH3HMUYECKUX SIBICHHUI; 0OBSICHATH HEBO3MOXKHOCTD
CO3JIaHUsI BEYHOTO JBUrarens | poaa; pemarp 3a1a4u Mo TemMe

41/14

BTOpOfI 3daKOH TCpMOJUHAMHUKN 1 HCO6paTI/IMOCTL TCIIJIOBBIX IPOIECCOB. BTOpOfI 3aKOH TCPMOJAUHAMUKHA U €TI0
CTaTUCTHYCCKOC MCTOJTIKOBAHUEC

MemanpeOMemele: BBIABJIATH HpO6JlCMy, HHUNUATHBHO COTPYAHUYATDH B IIOUCKE U c60pe I/IH(I)OpMaI_II/II/I s e€ pa3spCuiCHud; BBIACIIATE U
0CO3HaBaTh TO, YTO YK€ YCBOCHO B KYpPCC (I)I/I3I/IKI/I U 4TO eII€ IOIJICKUT YCBOCHHUIO, OLICHUBATH KAaUCCTBO U YPOBCHb YCBOCHUS MaTCpHUaAJia,
AHAJIIU3UPOBATD U CUHTC3HUPOBATb 3HAHUS, YCTAHABJIUBATH IPUYIUHHO-CJICACTBCHHLIC CBA3U, CTPOUTD JIOTUYCCKYIO L CIIb paccymaeHI/Iﬁ,
BBIIBUT'aTh U 000CHOBBIBATH THIIOTE3bI
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auynocmuule. GopMUPOBAHHE IETOCTHOIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0I1eCTBEHHOH MPAKTHUKU

npeomemHble: HAYIUTHCS TIPUMEHSTD TIEPBbI 3aKOH TEPMOJANHAMUKH [T OOBSCHEHUST (PU3UUECKUX SBICHUN; OOBICHATH HEBO3MOKHOCTD
co3nanus BeuHoro asuraress I pona; pemats 3amauu o reme

42/15

Tennossie asurarenn. KIIJ[ TennoBsix 1 [IpeoOpa3oBanue SHEPrUM B TEIUIOBBIX MalllnHaX. MneanbHas TemoBas MaluHa.
JBUATATENEN Hukn Kapno. KII/] Temobix MauH. [IpoOiembl 3HEpreTUkH U oXpaHa
OKpy»Karoleu cpenbl. Pemenue 3amnaqy

MemanpeomemHple: TIIAHNPOBATh y4eOHOE COTPYJHUUECTBO C YUUTEJIEM U CBEPCTHUKAMU, paboTaTh B rpyIIe, KOPPEKTUPOBATh U
OIICHUBATh JEHCTBUS CBEPCTHUKOB; COCTABIIATH IJIaH U MOCIIEJOBATENbHOCTD JEHCTBHIM, OCYIIECTBISATh KOHTPOJb B (JOpME CPaBHEHUS
criocoba IeMCTBUS U €ro pe3yibTaTa ¢ 3aJJaHHbIM 3TAJIOHOM C 1I€JIbI0 O0OHAPYKEHUS OTKJIIOHEHUH U OTIMYUN OT 3TaJIoOHa, BHOCUTH
HE0OX0IMMbIE UCITPABJICHUS; CTABUTh U (POPMYIHPOBATH IPOOJIEMBI, YCBAUBATH AJITOPUTM JESATEILHOCTH, aHAIU3UPOBAThH MOJTYYEHHbIE
pe3yNbTaThl

JuyHocmuple: GOPMUPOBAHNE MOTHBALIMY B U3YUYEHUHU HAYK O IPUPO/IE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS MPUPOJIBI U
MPUMEHUMOCTH M3y4aeMbIX 3aKOHOB K BKHEHIIINM 00J1acTsAM JAeATEIbHOCTH YEJI0BEUECKOTo 0011ecTBa; POPMUPOBAHUE IKOJIOTUIECKOTO
MBIILJIEHHUS] 1 YyBCTBA OTBETCTBEHHOCTH 33 COXPAHHOCTh OKPY)KAroIIel cpeibl

npeomemmuole’ 3HaTh YCTPOUCTBO U MPUHIIMII ACHCTBUSI TEIJIOBBIX ABUTATENEH; HAYUYUTHCS OOBSICHITh Ha3HAYECHNE OCHOBHBIX YacTeil
TEIUIOBOTO ABHUraress; paccunteiBaTh KIIJ[ TerioBoro Apuratesns; KpUTUYECKH OLIEHUBATh MCIIOJIb30BAHNE TEINIOBBIX JIBUTATENIEH C TOUKU
3peHus UX BIUSHUS Ha OKPY)KAIOIYIO Cpelly

43/16

Pemrenue 3agau \ 1 | Pemenue 3amau no teme "TepmoanHamuka". [ToaroToBka kK KOHTPOJIBHON padboTe

MemanpeomemHuble: OPraHN30BbIBATh YUEOHOE COTPYIHUYECTBO C yUAIIUMUCS U YIUTENIeM, pad0TaTh MHIMBHIYAIBHO U B TPYIIIIE,
HaxO0JIUTh 00IIIee pelIeHUe U pa3peniatb KOHPIUKTH HA OCHOBE COTJIaCOBaHUS MO3UIIUNA U OTCTAaMBaHUS HHTEPECOB, ONPEACIIATH CIIOCOOBI
JEHCTBUM B paMKaXx MPEJIOKEHHBIX YCIOBHIM U TPeOOBaHMI; CTABUTh YUEOHYIO 3a/1a4y, COCTABJIATh IUIAH U MOCJIEI0OBATEILHOCTh
JEHCTBUI, OCYIIECTBIISATh KOHTPOJIb B JOpME CpaBHEHHUS CIIOC00a IEHCTBHS M €T0 pe3yiibTaTa C 3aJJaHHBIM 3TAJIOHOM C LIEJbIO
oOHapyXeHHsI OTKIIOHEHUH U OTJIMYUI OT ATallOHA; BEIOMpaTh Hanbosee 3((heKTUBHBIE METOIbI PEIICHHS 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM, KOHTPOJIUPOBAThH M OLIEHUBATH MPOLIECC U PE3YIbTAThI CBOEH IEATENBHOCTH, (POPMHUPOBATH PEGIIEKCHIO CIIOCOO0B U
YCIIOBUU IEUCTBHUS

JuyHocmHble. GOPMUPOBAHUE KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOLIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM;
OBJIaJICHUE HAYYHBIM TOIX0J0M K PEIICHUIO Pa3INYHbBIX 33/1a4; (JOPMUPOBAHUE [IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON NIPAKTUKHU

npeomemmuble. HAYINTHCS IPUMEHSATh UIMEIOIINECs 3HAHUS K PEIISHUI0 KOHKPETHBIX 3a7a4 (OIMpe/ieJIeHHe OCHOBHBIX TEPMOINHAMUYECKIX
BEITUYHH); TPAMOTHO 0(OPMIISITE pellIeHHE 3a/1a4 B TETPaJI; UCIIOIb30BaTh MaTEMAaTHUECKUN anmapar B pelIeHHH 33/1a4 Ha ypoKax
(U3KKY; OBNAAETh HAYYHBIM MOAX0/IOM K PEIICHUIO PA3IMYHBIX 33124 110 TeMe

44/17

KonTtponsHas padora Ne4 "Tepmoannamuxa” \ 1 | KonTposnpHas pabora no reme "TepmouHamuka”

MemanpeOMemele: C JIOCTaTOYHOM MOJHOTOM U TOYHOCTBIO BBIPAXKATh NMCbMCHHO CBOHW MBICJIN; INIAHUPOBATH U ITPOTHO3UPOBATH
pE3yibTaT; pCllaTh 3aa41 Pa3HbIMHA CHOCOGaMI/I, BBI6I/IpaTL HanOoee 3(1)(1)CKTI/IBHBIG MCTOAbI pCHICHUW S, TPUMCHATH MNOJTYUCHHBIC 3HAHUA
JIUYHOCMHblE. (I)OpMI/IpOBaHI/IC LEJIOCTHOT'O MUPOBO33PCHUA, COOTBCTCTBYIOICTO COBPCMCHHOMY YPOBHIO PA3BUTHUA HAYKHU U
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0O0I1eCTBEHHOH MPAKTUKH; (POPMUPOBAHNE HABBIKOB CAMOAHAIIN3a M CAMOKOHTPOJIS

npeomemHble. 3HATH CMBICI IOHATHH "BHYTpeHHS SHEeprus", "paboTa naeanbHOTo ra3a', "KoJam4ecTBO TeroThl", "KodppuiuneHT
IIOJIE3HOTO AEUCTBUA"; HAYUUThCS CUCTEMATU3UPOBATh U BOCIIPOU3BOAUTH 3HAHUS U HaBbIKU, OJIYYE€HHbIE IIPU U3YYEHUH TEMBbI
"TepmoaguHamuka"

OnexTpoauHamuka (22 yaca)

45/1

DnexTpuyecKui 3apsy 1 DneKTpuuecKuil 3apsj. DJeKTpu3anus Tell. 3aKOH COXPaHEHUsI AIEKTPUYECKOTO
3apsga. Pemenue 3amay

MemanpeomenmHple: 0OCOZHAHHO MJIAaHUPOBATh U PETYIUPOBATH CBOIO JESITEILHOCTD, BIIAJIETh YCTHON M MHUCbMEHHOM peublo; (pOpMUPOBATH
LesenojaraHue Kak MoCTaHOBKY Y4eOHOM 3aJjaul Ha OCHOBE COOTHECEHHUS TOTO0, YTO yX€ U3BECTHO M YCBOCHO YYalllUMCS, U TOTO, 4TO eIlé
HEU3BECTHO; CAMOCTOATEIHLHO BBIICTSATH TO3HABATENBHYIO 11€J1h, YCTAHABIMBATH IPUUYUHHO-CJICICTBEHHBIEC CBS3H, OOBSCHATH Pa3INYHbIC
SIBJICHHS] HA OCHOBE (PM3UYECKOU TEOPHH

JuyHocmHuple. GOPMUPOBAHUE IIEHHOCTH 3I0POBOT0 U 6€30MacHOro 00pasa *u3Hu; GopMUpOBaHKE YOSKIEHHOCTH B IPUMEHUMOCTH
Hay4HBIX 3HAHUU JJ1s1 OOBSICHEHUSI SIBIEHUH OKPYKAIOIIEr0 MHUpa

npeomemHuble. HAYIUTHCS OOBICHITH OMBITHI TIO SJIEKTPU3AINH TEIT; TPUBOJIUTH IPUMEPHI, TOKA3BIBAIOIIHE CYIIIECTBOBAHNE
ANEKTPUYECKHUX 3apSA0B Pa3HbIX 3HAKOB; MPUMEHATH 3HAHUS O CIOCO0aX AIEKTPU3ALIMY U 3aKOHE COXPAaHEHUS SJIEKTPUUECKOTO 3apsiaa s
00BSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa

46/2

3akon Kynona 1 Toueunsrit 3apsia. 3akoH Kymona. @uznueckuii cMbIc K03 hHUIIIEeHTa
MPONOPIIMOHATBLHOCTH B 3akoHe KynoHna. Pemenue 3agau

Memanpeomemuple: C TOCTATOYHOM MOTHOTOM U TOYHOCTBHIO BHIPAYKaTh CBOU MBICIIU B COOTBETCTBHUHM C 33J]Ja4aMU U YCIOBUSAMU
KOMMYHHMKAIIMH; BBITIOJIHSTH JEHCTBUS 10 00pa3ily, OLIEHUBATh U KOPPEKTUPOBATH ACHCTBUSI B COOTBETCTBUU C 3TAJIOHOM; UCKATh
nHpopmanuio, GopMHPOBATH CMBICIIOBOE UTEHHUE, 3aKPEILISAThH U IPU HE0OXOIMMOCTH KOPPEKTUPOBATH N3YUYEHHBIE CIIOCOOBI IeHCTBUM,
MOHATHI U aJrOPUTMOB

JuyHocmuple. GOPMUPOBAHUE YCTOWUYNBOM MOTHBALIMM K 0OYUYEHHUIO HA OCHOBE COCTABJICHHS aJlTOPUTMa PEeLICHUS 3a/1a4

npeomemmusle’ 3HaTh HOPMYIUPOBKY 3akoHa KylnoHa, yMeTh MIPUMEHATh €T0 MaTeMaTH4EeCKOEe BhIpAXKEHUE I PELIeHuUs 3a1a4 Ha
B3aMMO/ICHCTBUE ICKTPUUECKUX 3aPSAIA0B; 3HATh €AMHUILY U3MEPEHUS AIIEKTPUUECKOTO 3apsia; 3alUChIBAaTh YCIOBHE U PEIICHHE 3aa4 0
COCTaBIIEHHOMY QJITOPUTMY

47/3

DnexTpuueckoe nojue. Hampsyk€HHOCTh 1 brnuskoneiicTBue U nanbHOACHCTBHE. DIeKTprueckoe nojue. Hanpssk€HHOCTD
AIEKTPUUECKOTO OIS 3IEKTPUUECKOTO 10Jis1. CHIIOBBIE TMHUH 3JEKTPUUYECKOTO 10J11. OJHOPOAHOE U
HEOJHOPOIHOE AIEKTpUUeckoe nosie. Pemenue 3agau

MemanpeomemHuole. CIylaTh, BCTYNATh B JUAJIOT, y4aCTBOBATh B KOJIJIEKTUBHOM 00CYKJIEHUH MPOOIeMbl; JOPMHUPOBATH LIeJIeNoIaranue
KaK [TIOCTaHOBKY y4eOHOM 3a/1laun Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ M3BECTHO U YCBOEHO Yy4alllUMCS, M TOTO, YTO €I11€ HEU3BECTHO;
CaMOCTOSITENILHO BBIJIENATH I03HABATENBHYIO 11€]1b, YCTAHABJINBATH IPUYMHHO-CIIECTBEHHBIE CBS3U

auynocmuwte. GopMUpOBaHHE IICHHOCTHBIX OTHOLIEHHH APYT K APYTY, YUYUTEII0, YI€HBIM; (POPMUPOBAHKE YCTOMUYNBON MOTHBALIMH K
PUOOPETEHUIO HOBBIX 3HAHUN, YMEHHI, HaBBIKOB, CIIOCOOOB AEHCTBUS

npeomenHble. HAYUUTHCS TIOHUMATh CMBICT (PU3UUECKON BETMUMHBI "HANPSHKEHHOCTD 3JIEKTPUUECKOTO MM0JIs"; BBIBOAUTH M IPUMEHSTh
bopmyny Ui pacy€ra HaNpsLKEHHOCTH SIEKTPUUECKOTO T10JIs; HAYYUThCS OOBSICHATH B3aUMOJICHCTBUE AIEKTPUUECKUX 3apsI0B, ONIEPUPYS
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MOHATHEM IEKTPUIECKOTO TMOJIS; Tpauuecky n300pakaTh CUIIOBHIE IMHUU JICKTPUUECKOTO TOJIS VTS PA3TUYHBIX BUIOB B3aUMOICHCTBUS
3aps/I0B; OTMPENIEATh HAIIPaBJICHUE BEKTOPa HANPSHKEHHOCTH

48/4

[Tone Toueunoro 3apsiaa u mapa. [Ipuanun 1 CunoBble JIMHUHU 3JIEKTPUUECKOT0 MOJIs TOYEUHOTO 3apsia U mapa. [punuun
CYIIEpIIO3ULMU TOJIEH Cylepro3uinuu nojuei. Pemenue 3anau

MemanpeomemHupie: C JOCTATOYHON NOJHOTOW U TOYHOCTBIO BBIPAXKaTh CBOM MBICIIN B COOTBETCTBUU C 33J1a4aMH U YCIOBUSMH
KOMMYHMKAIIMH; BBITIOJIHSTH JEHCTBUS 110 00pa3ily, OLIEHUBATh U KOPPEKTUPOBATH AEUCTBUSI B COOTBETCTBUU C 3TAJIOHOM; UCKATh
uHpopmainio, GopMHpPOBaATh CMBICIOBOE YTEHUE, 3aKPEIIISATh U IPU HEOOXOAMMOCTH KOPPEKTUPOBATh N3yYEHHbIE CLIOCOOBI IEHCTBUH,
MOHATHH U aJrOPUTMOB; IPUMEHSAThH 3HAHUS U3 IPYTUX IPEIMETHBIX o0acTeit

JuyHOoCmHble. POPMUPOBAHUE YCTOWUMBOM MOTHBAIIMM K OOYUEHHUIO HA OCHOBE COCTaBJICHUS aJlTOPUTMa pelIeHus 3a71a4

npeomemHmuble. HAYUUThCS ONMCBIBATH PACIIONOKEHNE CUIIOBBIX JINHUM AIEKTPUYECKOTO TOJIS TOUEYHOTO 3apsaja U 3apsKEHHOTO 11apa;
MIPUMEHATH 3HAHUS U3 Kypca T€OMETPUH JUIsl IOCTPOCHUS BEKTOPHBIX CYMM KYJOHOBCKHMX CHJI M HAIPSKEHHOCTH ITOJIS; pelaTh 3aa4i Ha
MIPUMEHEHHE IPUHIUIIA CYITEPIIO3UIINH TOJIEN

49/5

[IpoBOAHMKY U TUINEKTPUKH B 1 [IpOBOHMKY B 2JIEKTPOCTATHYECKOM M0JIE. DIEKTPOCTaTUYECKAsk NHTKIIH.
JNEKTPOCTATUYECKOM I10JI€ JIManeKTpUKY B 3JI€KTpOCTaTUYECKOM noJie. I1ossspHbIe 1 HenoIspHbIE
JuieKTpuky. [lomnsiprusanus tnanekTpukoB. JusiekTpuyeckas MpOHUIAEMOCTh

MemanpeomenmHple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33Jja4aMU U YCIIOBUSIMHU
KOMMYHHMKAIIIH; BBIICNIATH U OCO3HABaTh TO, YTO y>K€ YCBOEHO B Kypce (DM3UKH U UTO eIl MOJIeKUT YCBOCHUIO, OLICHUBATh KAYECTBO U
YpOBEHb YCBOEHUS MaTepuaa; aHaIU3UpOBaTh U CHHTE3UPOBATh 3HAHMSI, YCTAaHABINBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTD
JIOTUYECKYIO LIETb PACCYKIEHUHN, BBIIBUTaTh K 000CHOBBIBATH TUIIOTE3bI, BEIBOJIUTH CIIE/ICTBUS

JuyHocmHuble. GOPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU U
0OLIECTBEHHON PAKTUKHU

npeomemmuble. HAYIUTHCSI OOBSICHSTD SBJICHUS 3JIEKTPOCTATUUECKON MHTyKIINH, PUHIUIBI TOJISPU3ALNUN TUIIEKTPUKOB; TIOHUMATh CMBICI
(buznuecKoi BeNMMYUHBI "IUAIEKTPUUECKas MPOHUIIAEMOCTh'"; BBIBOJUTH U MPUMEHATH GOpMYITy AJIsl pacyéTa JUAIEKTPUUECKON
MIPOHUIIAEMOCTH;, OOBSICHATH MOBECHIE MPOBOTHUKOB U IUAJIEKTPUKOB B AIEKTPOCTATHUECKOM I0JIe

50/6

ITorenuman QJIICKTPOCTATHUYCCKOIO IIOJIA. 1 IToTennuanbpHas QHCPI'UA SJICKTPOCTATUYICCKOI'O ITOJIA. IToTenmuan
PazHocTh moTeHIIMATIOB QJICKTPOCTATUYCCKOTI'O I10JIA, CBA3b C HaHpH)KéHHOCTBI-O. Pa3HocTh mOTEHIIMANOB.
HanmeeHI/Ie. SKBI/IHOTGHHI/IaHBHLIe IIOBCPXHOCTH. Pemenue 3agau

MemanpeomemHple: TUIAHUPOBATh y4eOHOE COTPYIHIUYECTBO C YUUTENIEM U CBEpPCTHUKAMU, paboTaTh B TPYIIE, KOPPEKTUPOBATH U
OIICHUBATh JIEHCTBUS CBEPCTHUKOB; COCTABIIATH IJIaH U MOCIIEIOBATENILHOCTD JEHCTBHIA, OCYIIECTBISATH KOHTPOJIb B (hOpMe CpaBHEHHUS
criocoba MENCTBUS U €ro pe3yabTaTa ¢ 3aJaHHBIM STAIOHOM C IIeJIbI0 0OHAPYKEHHS OTKIOHEHHI U OTJIMYHI OT 3TajJoHa, BHOCUTD
HE0OX0IMMbIE UCTIPABIICHUS; CTABUTH U (POPMYIUPOBATH MPOOIEMBI, YCBAUBAThH AITOPUTM JIEATEIHLHOCTH, AaHATTU3UPOBATh IOTyYCHHbBIE
pe3ynbTaThl

JuyHocmuule: GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIaJICHUE HAYYHBIM TOX0J0M K PEIICHUIO PA3INYHBIX 33/1a4; (JOPMUPOBAHUE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MIPAKTHKHU

npeomemuble. HAYINTHCS OOBSICHITH 3HAUCHUE MOHATHH "moTeHnnan", "pa3HoCcTh MOTEHIIUAIOB", "IKBUMIOTEHIIMAILHBIC TIOBEPXHOCTH;
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BBIBOJIUTH U MIPUMEHATH (POPMYJIBI [T pacyéTa NOTEHIIMAIa U Pa3HOCTH NMOTEHIIUAIOB

51/7

DnekrpoéMmkocTtb. Konaencarop 1 OnekrpoéMkocTb. Konnencarop, ero Buabl. IJIeKTPOEMKOCTD III0CKOTO
KoHeHcaropa. CoeJMHEHNE KOHIEHCATOPOB. DHEPTHUS ANEKTPHUECKOTO TOJIS
KOH/IeHcaTopa. Pemenne 3a1aq

Memanpeomemuple: C TOCTATOYHOHN MOTHOTOW U TOYHOCTBIO BBIPAKATh CBOU MBICIIU B COOTBETCTBHUHM C 3aa4aMH U YCIOBUAMU
KOMMYHUKAIIMH, CIIyIIaTh U BCTYNATh B JJUAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYKJICHHH MTPOOIEMBI; 0CO3HABATH CAMOTO Ce0sI KaKk
JBUKYIIYIO CHILY CBOETO Hay4eHHsI, CBOIO CHOCOOHOCTH K MPEOJI0JIEHUIO MPEMATCTBUN U CAMOKOPPEKIIMH; CUCTEMHO MBICJIUTD, CO3/1aBaTh,
MPUMEHSTHh U IPE0OPa30BbIBATh 3HAKU U CUMBOJIBI [yl PEIICHUs y4eOHbIX U IO3HABATEJIbHBIX 33]a4

auynocmuwle. HopMUPOBaHKE LIETOCTHOIO MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON PAKTUKHU

npeomemmuble. HaAyIUThCS TIOHUMATh CMBICH (PU3HUYECKON BEIMYUHBI "IEKTPOEMKOCTD'"; BBIBOJAUTH U IPUMEHATH (POPMYJIBI [Tl pacuéra
ANEKTPOEMKOCTH; OOBSACHATH MPUHIUI PabOTH U Ha3HAUEHUE KOH/IEHCATOPa; 3HATh MTapaMeTpPhl, BIUSIOIINE HA JIEKTPOEMKOCTD; peliaTh
3a/1a4M Ha Pacu€T 3IEKTPOEMKOCTH U DHEPIHH 3aPSHKECHHOTO KOHJEHCATOPA

52/8

Pemenue 3agau ] 1 | Pemenne 3amad mo teme "Dnekrpocraruka’. [loaroroBka Kk KOHTPOJILHOM padoTe

Memanpeomemnule: GOPMUPOBATH MPEJICTABICHUS O MATEPUAIBHOCTH MUPA; OCYLIECTBIISITH KOHTPOJIb B (JOpME CpaBHEHUS CrIocoba
JEUCTBHS U €r0 pe3yabTaTa C 3a/laHHBIM STAJIOHOM C IIEJIbI0 OOHAPYXEHUS OTKIIOHEHUM U OTIMYUNA OT 3TaJIOHA, BHOCUTH HEOOXOIUMBbIE
JIOTIOTHEHUSI M KOPPEKTHUBBI B TUIaH U CIIOCOO IEHCTBUS B ClIydae pacx0KACHUs dTaloHa, PEaIbHOTO JIEHCTBUS U €ro MPOIyKTa, 0CO3HABaTh
y4YaluMcsl TO, 4TO YK€ YCBOCHO M UTO ell€ MOJUIeKHUT YCBOCHHIO, OIICHUBATh KaUeCTBO M YPOBEHb YCBOEHUS MaTepuaia; aHaIu3upoBaTh U
CUHTE3UPOBATH 3HAHUS, YCTAaHABIUBATh PUUUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKYIO LIETIb PACCYKIEHUH, CTPYKTYPUPOBATh
3HAHUA

JuyHocmHuple. POPMUPOBAHUE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM;
OBJIaJICHUE HAYUYHBIM MOJIX0J0M K PELICHUIO Pa3IMYHbIX 3a/1a4; (POPMUPOBAHKE LIEJIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON IPAKTUKU

npeomemmuble. HAYIUTHCS IPUMEHSATH UMEIOLIUECS 3HAHUS K PELICHUIO KOHKPETHBIX 3a7a4 (3aKOHBI AJIEKTPOCTATUKH ); TPAMOTHO
0ohOpMIIATH pellieHue 3a/1a4 B TETPaIv; UCIOIb30BaTh MAaTEMaTHUYECKHII alllapar B pelIeHUH 3a/1a4 Ha ypokaxX (PU3HUKH; OBIAI€Th HAYYHBIM
MOAXO0JIOM K PEIICHUIO Pa3INYHbIX 3a7a4 10 TeMe

53/9

Kontponbnas pabora No5 "DnextpoctaTuka' | 1 | KonTponbhas paboTa o teme "DnekrpocTatuka’”

MemanpeOMemnble: C IOCTaTOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKATh NMCbMEHHO CBOHW MBICJIN; INIAHUPOBATH U ITPOTHO3UPOBATH
pe3yibTaT; p€llaTh 3aJa41 Pa3HbIMHA CHOCO6aMI/I, BBI6I/IpaTI:> HanOoee Bq)(i)eKTI/IBHBIe MCTOAbI pCHICHN S, TPUMCHATH IMOJTYUCHHBIC 3HAHUA
JIUYHOCHIHbLE: (1)OpMI/IpOBaHI/Ie HEJIOCTHOTO MHUPOBO33PCHUA, COOTBECTCTBYIOIIECTO COBPEMEHHOMY YPOBHIO PA3BUTHA HAYKHU U
O6Hl€CTB6HHOI>i ITPAKTHUKH; (I)OpMI/IpOBaHI/IC HAaBBIKOB CaMOaHaJIN3a U CaMOKOHTPOJIA

npedmemubte: HAaYIUTBCA CUCTCMATU3HUPOBATH U BOCIIPONU3BOANUTDH 3HAHU U HABBIKU, IMMOJIYYCHHBIC ITPU U3YYCHUUN TCMbI VVSJ'ICKTpOCTaTI/IKa"

54/10

aﬂeKTpI/I‘-IeCKI/Iﬁ TOK 1 3HCKTpI/I‘-ICCKI/Iﬁ TOK. Y CJIOBHUS CYIIECTBOBAHUS TOCTOSIHHOI'O SJICKTPHUYICCKOI'O
TOKa. I[CﬁCTBHSI SJICKTPUYICCKOTO TOKA. Cuna Toxa. HaHp}I)KCHI/IC. Pemienue 3agau

MemanpeOMemele: C IOCTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIpaXXaTb CBOU MBICJIM B COOTBCTCTBUHU C 3aJa4aMU U YCJIOBUAMU
KOMMYHUKAIIUHW; TUTAHUPOBATH U MIPOTHO3UPOBATL PC3YJIbTAT, aHAJIU3UPOBATH U CUHTC3UPOBATh 3HAHUA, YCTAHABJINBATHL ITPUYIUHHO-
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CJICICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKYIO LIEIIb PACCYKACHUMN, CTPYKTYPUPOBATh 3HAHUS

auynocmuwle. GopMUpOBaHUE YCTOWYMBONW MOTHBALIMU K IPHOOPETEHNIO HOBBIX 3HAHUN M MIPAKTUYECKUX YMEHUH

npeomemmuole. 3HaTh YCIOBHSI BOSHUKHOBEHMSI SJIEKTPUUYECKOTO TOKA B IIPOBOJIHUKAX U OOBSACHATH UX C TOUKH 3PEHUS DJIEKTPOHHOM
TEOPHUH NNPOBOAMMOCTH; HAYYUTHCS PEIIATh 3a4a4X Ha PacYET CUIIBI TOKA

55/11

3akon OMa aJi ydacTka IerH. 1 Bounbt-amnepnas xapakrepuctuka npoBogHuka. Conportuienue. 3akoH Oma
ConpoTusienue Juid ydactka uenu. [locinenoBarenbHoe U mapaiesibHOE COEAMHEHNE
MIPOBO/THUKOB.

Memanpeomemuple: C TOCTATOYHOHN MOTHOTOW M TOYHOCTBIO BBIPAKATh CBOU MBICIIM B COOTBETCTBUU C 3a1a4aMH U YCIOBUSAMU
KOMMYHHMKAIIUH, CIyIIaTh U BCTYNaTh B JUAJIOT, y4aCTBOBATh B KOJJIEKTUBHOM 00CYKJICHUH MPOOJIEMBI; BBITIOJIHATH JEHCTBUS 110 00pasiy,
OIICHUBATh U KOPPEKTUPOBAThH JEHCTBUS B COOTBETCTBUHU C 3TAJOHOM; CUCTEMHO MBICIHUTb, CO3/1aBaTh, IPUMEHAThH U IPEOOPa30BbIBATH
3HAKU ¥ CUMBOJIBI JUIs pellieHns y4eOHbIX U MO3HABaTeNIbHbIX 33124

auynocmuwle. GopMUPOBaHKE LIETOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00LIeCTBEHHOM MPAaKTUKH; (hopMHUpoBaHUE YOSKAEHHOCTH B MPUMEHUMOCTH 3aKOHOB (DPM3UKH K PEAIbHBIM SIBJICHUAM

npeomemmuble. HAyIUTHCSl YATATh U CTPOUTH BOJIbT-aMIIEPHBIE XapaKTEPUCTUKU PA3IMYHbIX IPOBOJIHUKOB; IPUMEHATH (GOPMYITY JUIs
pacuéra CONpOoTHUBIIEHUS MPOBOJHUKA U MaTEMaTHUECKOE BhIpakeHHe 3akoHa OMa JUIsl pelIeHHs KOJTMYECTBEHHBIX U TpaduiyecKuX 3a1au

56/12

JlaboparopHas padota Ned "Usyuenue 1 JlaGopartopnast pabota "M3ydeHne nocaea0BaTeIbHOTO U MapaylIeIbHOTO
MOCJIE0BATENHLHOTO U MapajieIbHOTO CO€IMHEHUS POBOIHUKOB"
COEIMHEHUS IPOBOJHUKOB" HNHcTpyKTaX IO TEXHUKE O€30TTaCHOCTH

MemanpeomemHple: CTPOUTDH MPOTYKTUBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMU, KOHTPOJIUPOBATH KOPPEKTUPOBATh U OLICHUBATH
NecTBUS MapTHEPA, C TOCTATOYHOM MOTHOTOM U TOYHOCTBHIO BHIPAXKaTh CBOU MBICIIU B COOTBETCTBHUH C 33J]a4aMU U YCIOBUSIMU
KOMMYHHMKAIIMH; COCTAaBJISTh IUIAH U MOCIIEI0BATENIbHOCTD JEHCTBHM, CPaBHUBATH PE3YIbTAT U CIIOCOO NEHCTBUI C STAJIOHOM C LIEIBIO
0oOHapy)KeHHsI OTKJIIOHEHUI U OTJIMYMI; KOHTPOJIMPOBATh U OLEHUBATH MPOIIECC U PE3YNbTAThI ACITEIbHOCTH

auynocmuwle: GOPMUPOBAHUE MPAKTUYECKUX YMEHH; popMUpoBaHuE YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PU3UKU K
HaO0II0JaeMbIM B OKPYXKAIOIIEeM MHUpPE SIBICHUSIM; BOCIIUTAaHHE aKKypaTHOCTH B 0OpallleHruu ¢ 1abopaTopHbIM 000pyI0BaHHEM
npeomemuble. HAyIUTHCS TPOBEPSITH OMBITHBIM MyTEM OCHOBHBIE 3aKOHOMEPHOCTH MOCJIEIOBATEILHOTO U ApaUIeTbHOTO COSAUHEHUS
PE3UCTOPOB U CIIPABEATUBOCTD (GOPMYI AJIsl pacyéTa SKBUBAICHTHOTO COIIPOTUBICHUS

57/13

Pabota u MOIIDHOCTB IIOCTOAHHOI'O TOKa 1 PaGora u MOIIHOCTD JJICKTPUYICCKOT'O TOKaA. HaneBaHI/Ie IIPOBOAHHUKOB
OJICKTPUYCCKHUM TOKOM. 3akoH I[)KOYJ'ISI'HCHLI&. Pemenue 3amau

MemanpeomenHple. CIyaTh, BCTYATh B IMAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYXJIEHUHU MPOOIeMbl; (popMHUpOBaTh LieTenoIaranmue
KaK MOCTAaHOBKY y4eOHOM 3a/1adll HA OCHOBE COOTHECEHHSI TOTO, UTO YK€ U3BECTHO M YCBOCHO yJalllUMCS, U TOTO, UTO €Ié HEU3BECTHO;
CaMOCTOSITENIBHO BBIJENIATH IO3HABATEIBHYIO 1I€)1b, YCTAHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H

JuyHocmHble. GOPMUPOBAHUE YMEHUSI BUIETh MIPOSIBICHUS SIBJICHUN MPUPOJIBI B TEXHUUECKHUX PEHICHHIX; (POPMUPOBAHKE YCTOMYHUBOM
MOTHUBAILIMH K U3YYEHHUIO HOBOTO HAa OCHOBE QJITOPUTMA BBITIOJTHEHUS 3a/1aHUS

npeomemmuble. HAYIUTHCS OOBSICHITH HarPEBaHUE TPOBOJHUKOB JIEKTPUUECKUM TOKOM; PACCUUTHIBATH (PU3HUECKUE BEIHUMHBI ""paboTa
TOKa", "MOITHOCTb TOKA", ""KOJIMYECTBO TEIJIOTHI, BHIJICTUBILIEECS MTPU MPOXOKICHUU TOKA'"; 3alIMCHIBATh YCIOBHUE U PEIICHHE 3aa4 110
COCTaBJIEHHOMY QJITCOPUTMY
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Hara

IJ1aH
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58/14

O/1C. 3akon OMa a5 OJIHOM LenH 1 Croponnue cuipl, ux npupoaa. /1C. XapakrepuCTUKH KCTOYHUKOB TOKA.
BHyTpeHHe cOnpoTHBIEHHE HCTOYHHUKA TOKA. 3akoH OMa IS TIOJTHOM IEeTH.
Pemenue 3ana4y

MemanpeomenHble: CIylaTh, BCTYNATh B TUAJIOT, yYaCTBOBAThH B KOJUIGKTUBHOM OOCYKJICHHH MTPOOJIEMBbl; OOHAPYKHBATh U
dbopmymupoBath yaeOHYIO MpobieMy; GOpMUPOBATH CHCTEMHOE MBIIIUICHUE (TOHATHE — IPUMEp — 3HAYCHUE YIeOHOTO MaTepraia u ero
IIPUMEHEHUE)

JuyHOCmHble. POPMUPOBAHUE 1IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON PAKTUKHU

npeomemmuble. HAyIUTHCSI OOBSICHITH 3HAUYEHUE MOHITUH "3IEKTPpOABMKYIIast cuia", ""cTOpOHHUE CUJIbl"; 3HATH OCHOBHBIE XapaKTEPUCTUKH
VMCTOYHUKOB TOKA; HAYUYUTHCS NPUMEHTH 3ak0H OMa JyIs MOJIHOM 1IeNH NPU PENIeHUH 3a/1a

59/15

JlabopaTtopnast pabota Ne5 "U3zmepenue 1 Jlabopartopnast padota "U3zmepenne D/IC u BHYTpEHHETO COTTPOTUBIICHUS
O/IC 1 BHYTpEHHETO CONPOTHUBIICHUS MCTOYHMKA TOKA"
HWCTOYHHKA TOKA" HNHcTpyKTaX MO TEXHUKE O€30TTaCHOCTH

MemanpeomenHble: CTPOUTH TIPOTYKTUBHOE B3aMMOCHCTBHIE CO CBEPCTHUKAMHK, KOHTPOJIMPOBATH KOPPEKTHPOBAThH M OIICHUBATh
JeWCTBUS TApTHEPA, C IOCTATOYHOH IMOJTHOTON M TOYHOCTHIO BEIP@)KATh CBOW MBICIIA B COOTBETCTBHH C 33Ja4aMH U YCIOBUSMHU
KOMMYHUKAIIMH; COCTABJISITh TUIAH U MOCIIEA0BATEILHOCTD JICHCTBUH, CPABHUBATH PE3YJbTAT U CIIOCO0 JCHCTBUH C ATAJIOHOM C LETBIO
oOHapyXCHHS OTKIIOHEHHI U OTIUYUI; KOHTPOJIUPOBAThH M OLIEHUBATH IIPOIIECC U PE3YIBTATHI IeSTEILHOCTH

JuYHOCmHble. POPMUPOBAHUE MTPAKTUYESCKUX YMEHHIA;, (POPMUPOBaHHE YOSIKAEHHOCTH B IPUMEHHUMOCTH 3aKOHOB (DU3UKHU K
HaOII0aeMbIM B OKPYXKAIOIEM MHUPE SBJICHUSIM; BOCTUTAHUE aKKypaTHOCTH B OOpaIeH!H C JIabopaTOpPHBIM 000pyI0BaHUEM
npeoMemHble. HayIuThCs ONPEACTATh ONBITHBIM ITyTéM DJ]C UCTOYHHMKA TOKA U PACCYMTHIBATh €r0 BHYTPEHHEE CONPOTHUBIICHHE,
T0JIb3YSCh 3HAYCHUSIMH KOCBEHHBIX N3MEPECHUI

60/16

Pemrenue 3agau 1 Penrenue 3amaud no teme "3akoHBI HOCTOSIHHOTO ToKa". IToaroroska K
KOHTPOJIBHOH paboTe

MemanpeomenHple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTHIO BBIPAXKAaTh CBOM MBICIIM B COOTBETCTBUHM C 33aJ[a4aMU U YCIOBHUSIMU
KOMMYHHKAIIIH; BBITIOJHSTH JEHCTBUS 10 00pa3ily, OLIEHUBATh U KOPPEKTUPOBATH ACHCTBUS B COOTBETCTBUU C 3TAJIOHOM; UCKATh
uHdopmaiuio, GopMHUPOBATH CMBICIOBOE UTEHHUE, 3aKPEILISAThH U MIPU HEOOXOAUMOCTH KOPPEKTUPOBATH H3yYEHHbIE CLIOCOObI IeHCTBUH,
MOHATHH U aITOPUTMOB

auynocmuwte. GopMupoBaHNE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIIEHUH M COTPYAHUYECTBE CO CBEPCTHUKAMHU M YUUTEIIEM;
OBJIJICHUE HayYHBIM MOJXOJIOM K PELICHHUIO Pa3IMYHbIX 33/1a4; (OpPMHUPOBAHUE LIETOCTHOTO MUPOBO33PEHHS], COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOLIECTBEHHOW MPAKTUKU

npeomemnble. HayYuThCs IPUMEHATh UMEIOLMECs 3HaHUs K PELICHUIO KOHKPETHBIX 3a7a4 (3akoHbl OMa); rpaMOTHO 0(OpMIIATh pelIeHue
3a/1a4 B TETPaJU; UCTIOJIH30BaTh MATEMATUYECKHIl annapar B pelIeHUH 3aJa4 Ha ypokaxX (PU3MUKH; OBJIAJIETh HAYYHBIM MOAXO0JIOM K
PELIEHNIO pa3IMYHBIX 3a7a4 10 TEME

61/17

KonTtponsHas padora Ne6 "3akoHbI 1 KonTtponpHnas pabora o Teme "3akoHbI HOCTOSHHOTO TOKa"
IIOCTOSIHHOTO TOKa"

MemanpeOMemele: C IOCTaTOYHOM MOJHOTOM M TOYHOCTBIO BBIpaXaTb MMCbMCHHO CBOH MBICIIU; IJIAHUPOBATH U ITPOTHO3UPOBATH
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wiaH | ¢axkT

Tema ypoxa Koxr-so CopaeprkaHue ypoka
9acoB P P

pe3yibTaT; pemaTh 3aa4l pa3HbIMU CII0CO0aMu, BEIOMpaTh Hanbosee 3(ppeKTBHBIE METOBI pEIIeHHs, TPUMEHSITh OTy4YeHHbIC 3HAHUS
JAuyHocmuwle: OPMUPOBAHHUE LIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH H
00IIeCTBEHHOH MPaKTHKH; (POPMUPOBAHIE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmuovle. HAyIUTHCSI CHCTEMAaTU3UPOBATh U BOCIIPOU3BOIUTH 3HAHUS U HABBIKH, TIOJyYEHHbIE IPU U3YYEHUU TEMBI "3aKOHBI
IIOCTOSIHHOTO TOKa"

62/18

OJeKTpOHHAs IPOBOAUMOCTb METAILIOB 1 DneKTpOHHAas IPOBOJAUMOCTb METAJNIOB. 3aBUCUMOCTh COIIPOTUBIICHUS
IPOBOJHMKA OT TeMmepaTypsl. CBEpXIPOBOAUMOCTh

memanpeomemuple: C TOCTATOYHOMN MOJHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIU B COOTBETCTBHH C 33Ja4aMU U YCIIOBUAMH
KOMMYHMKAIIUH, CIyIIaTh U BCTYNATh B IMAJIOT, yYaCTBOBATh B KOJIJIEKTUBHOM OOCYKJIE€HUU MPOOIEMBI; 0CO3HABATh CaMOT0 ce0sl Kak
JBUKYIIYIO CUITY CBOETO Hay4€HHs, CBOIO CLIOCOOHOCTD K MPEOIOJICHHUIO MPENATCTBUI U CaMOKOPPEKIIMH; aHAJIM3UPOBATh U
CUHTE3UPOBATH 3HAHMS, YCTAHABINBATH IPUYNHHO-CIICCTBEHHBIE CBSA3H, CTPOUTH JJIOTUYECKYIO LIENb PACCYKACHUH, CTPYKTYPHPOBATH
3HaHUSA

auynocmuwle. GopMUpOBaHKE LIETOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON PAKTUKU

npeomemmuole. HAy4UTHCs OOBSICHITH 3HaYCHHE MOHITHH "3JIEKTPOHHAs POBOAUMOCTS", ""CBEPXITPOBOAUMOCTE", "KpUTHYECKAs
Temreparypa'; 3HaTb OCHOBHbIE BU/Ibl IIPOBOJMMOCTH; 3HaTh HA3HAYEHUE U 00JIaCTh IPUMEHEHHsI CBEPXIIPOBOIHUKOB

63/19

DIJIEKTPUYECKHI TOK B MOJTYNPOBOIHUKAX 1 DneKTpUUeCcCKUi TOK B MOJIyNpoBoaHUKax. COOCTBEHHAs U MPUMECHAs
POBOAMMOCTH, P-N-iepexo. [ToaynpoBoaHUKOBBIE TPUOOPHI

MemanpeomemHple. TNIAHUPOBATH YIeOHOE COTPYIHUYECTBO C YUUTEIIEM U CBEpCTHUKAMU; (OPMHUPOBATH LieJieNolaraHie Kak OCTaHOBKY
y4eOHO 3a/1a4i Ha OCHOBE COOTHECEHUSI TOTO, YTO YK€ U3BECTHO U YCBOCHO YYaILTUMCS, U TOTO, UTO elI€ HEU3BECTHO; CAMOCTOSITENILHO
BBIJICIISATH IO3HABATENIbHYIO 11€JIb, UICKATh U BBIACISATH HEOOXOAUMYIO HH(OPMALINIO, YCTAaHABIUBATH IPUUYUHHO-CIICJCTBEHHBIE CBSI3U
auynocmuple: GOpMUPOBAHKE MOTHUBALIMY B U3YUYEHUU HAYK O TIPUPOJIE, YOSKAEHHOCTH B BO3MOKHOCTH MTO3HAHUS MPUPOJIBI U
MPUMEHUMOCTH U3y4aeMbIX 3aKOHOB K BAXKHEHIITUM 00JIACTSAM JESTeIbHOCTH YEI0BEYECKOTO 00IeCTBa

npeomemuble. HAYIUTHCS IPUMEHATH 3HAHKS TEOPUH MPOBOIUMOCTH MOTYITPOBOTHUKOB JJIsl 0OBSICHEHUS IPUHIIMIIA pa0OThI TU0/IA U
TPAH3UCTOPA, OMMCAHUS UX TPAKTHUECKON 3HAUUMOCTH U TPUMEHUMOCTH

64/20

SHGKTpI/I‘IeCKI/Iﬁ TOK B BAKyyM¢€ I 1 | TepMOBHeKTpOHHaH OMUCCHU. KaTOI[HBIe JIYy4H. BJICKTPOHHO'JIY‘IGBB.SI pr61<a

MemanpeomemHble: TIAHUPOBATh Y4eOHOE COTPYJHUYECTBO C YIUTEIEM M CBEPCTHHKAMHE; OMIPEACIISTh HOHSTHS, CTPOUTD
YMO3aKIIIOYEHUS U JeIaTh BBIBOBI; BBIIEIATh U (OPMYITHPOBATh MO3HABATEIBHYIO 11€J1b, UCKATh M BBIACIATH HEOOX0ANMYIO HH(POpMAIIHIO
Jauynocmusle. GopMHUPOBAHHE IIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0I11eCTBEHHOH MPaKTHUKU

npeomemuble: HAYIUTHCS OOBSICHATH SBICHUE TEPMOIIEKTPOHHOM AIMUCCHHU; OOBSICHATH MIPHHIMIT ACHCTBUS M HA3HAYEHUE AIICKTPOHHO -
Jy4eBO# TPyOKH, OCHOBBIBAsICh Ha CBOHCTBAX 3JCKTPOHHBIX ITYYKOB

65/21

aﬂeKTpI/I‘-IeCKI/Iﬁ TOK B XXUJIKOCTAX. 1 9J'ICKTpO.HI/ITI/I‘-IeCKa$I JUCCOoManus. 9J'ICKTp0J'II/13. 3akoH (I)apaﬂeﬂ JJIA
aﬂeKTpOJ'II/B QJICKTPOJIN3a. Pemienue 3agau

MemanpeOMemele: C IOCTaTOYHOM MOJHOTOM U TOYHOCTBIO BBIpaXXaTb CBOU MBICJIK B COOTBCTCTBUHU C 3aJa4aMU U YCJIOBUAMU
KOMMYHHKAIIUW, CIIYHIATh U BCTYIIATh B IUAJIOT, yHaCTBOBATb B KOJUICKTUBHOM 06CY)KI(CHI/II/I Hp06J'ICMBI; 0CO3HABAaTh CaAMOro ce0s Kak
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JBIDKYIIYIO CHILY CBOETO HayueHHsI, CBOIO CIIOCOOHOCTD K MPEOI0JICHUIO MPETSATCTBUI U CAMOKOPPEKIIMK; TPe0Opa30BbIBaTh HH(POPMAIIHIO
13 OJIHOTO BUJIbI B APYTO#, UCIIOJIB30BAaTh MEKIIPEIMETHBIC IOHITHS U CBA3U

JuyHocmHuple: POPMUPOBAHUE YCTOWYMBOW MOTUBAIMH K OOYYEHHIO HAa OCHOBE COCTABJICHUS aITOPUTMA PEHICHNUS 33/1a4; IPUMEHEHHE
TEOPETUYECKUX 3HAHUU AJ1s1 OOBSICHEHUS SIBJICHUN OKPY)KAIOLLEro MUpPa; BOCIIMTAHUE LIEHHOCTHOI'O OTHOIIEHUS K TBOPLIAM HayKH
npeomemHble: HAYIUTHCS OOBIACHATH MPOLIECC MPOTEKAHNS TOKA B PACTBOPAX M paciiaBaX Ha OCHOBE TEOPUH JICKTPOIUTHY €CKOM
JMCCOLIMALINY, U3Yy4aeMOM B Kypce XUMUU; HAYUUThCS] IPUMEHSATH 3aKOH A1ekTposn3a Papajes A1 perieHus 3a/1a4 10 COCTaBJICHHOMY
ITOPUTMY; OIIUCHIBATH CMBICI U c(epy MPUMEHEHHUS SIBJICHUS JIEKTPOJIN3a

66/22

OnexTpuueckuil Tok B razax. [lmazma 1 Nonuzanus raza. CaMoCTOSATENbHBIN U HECAMOCTOSITENbHBIN pa3psia. Tumsl
ra3oBbIX pa3psanoB. [lnazma

MemanpeomenmHple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BBIPAXKATh CBOU MBICIIM B COOTBETCTBHH C 33JjauaMi U YCIIOBUSIMHU
KOMMYHHKAIIUH, CIIyIIaThb 1 BCTyIIaTb B JUAJIOT, YHaCTBOBATh B KOJIJICKTUBHOM 06Cy)KJI€HI/II/I HpO6J'IeMBI; OMPEACIATh ITOHATUA, CTPOUTH
YMO3AaKITIOUYCHUA U ACJIaTh BBIBOJbI; AHAJIM3UPOBATh U CHHTE3UPOBATh 3HAHW, YCTAHABJIIMBATH IPUYUNHHO-CJIICICTBCHHBIC CBA3U, CTPOUTDH
JIOTHYECKYIO 1IEeTTh PACCYKACHHUH, CTPYKTYPHPOBATh 3HAHUS

JuyHocmHuble. POPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0011IeCTBEHHOM MPAKTHKHU

npeomemHmbvle. HAYIUTHCS OOBICHSITH MOHATHS ""Ta30BBIN paspsan”, "moHuzanus", "miama'"; OTIIMYUS CAaMOCTOATEILHOTO U
HECaMOCTOSITEILHOTO pa3psijia B Ta3ax; OObsICHITH CBOMCTBA M 3HAYEHUE I1JIa3MBbl

HroroBas koHTpoJbHas pabora (1 gac)

67/1

Hrorosas xoHTpobHas paboTa \ 1 | 'toroBast KOHTpOJIbHAs paboTa 0 OCHOBHBIM TeMaM Kypca ¢pusuku 10 kacca

MemanpeomemHuple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTHIO BBHIPAXKaTh MMCbMEHHO CBOU MBICIH; IJIAHUPOBATh U MIPOrHO3UPOBATH
pe3yNbTaT; penaTh 3a/1a4 pa3HbIMU crioco0amu, BEIOMpaTh Hanbosee 3(hheKTUBHBIE METO bl PELLICHHS, TPUMEHSTh MOJIyYeHHbIC 3HAHUS
auynocmuwle: GOPMUPOBAHUE IETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON IPAKTUKHU; (OPMUPOBAHUE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmuble. HAYIUTHCS] CUCTEMATU3UPOBATh U BOCIIPOU3BOIUTH 3HAHUS U HABBIKH, IOJTyYEHHBIC TIPU U3YYeHUU TeM Kypca pusuku 10
KJjlacca

O60061menwue (1 gac)

68/1

O06006111EHNE | 1 | [ToBTOpenue usyuennoro 3a kype 10 knacca. [loasenenue utoros paboTsl 3a roj

MemanpeomenHple: OCYIECTBIATH KOHTPOIb M CAMOKOHTPOJIb CIIOCOOOB JIEHCTBHI; 0CO3HABATh CAMOT0 Ce0sI KaK ABMXKYILLYIO CHITY
CBOEro Hay4eHHsl, CBOIO CIIOCOOHOCTh K MPEO0TICHHIO MPEMATCTBUI U CAMOKOPPEKIUH; 00BACHATh PU3NYECKHE SIBICHUS, TIPOIIECCHI,
CBSI3HM M OTHOIIICHUS HAa OCHOBE COOCTBEHHBIX HAOMIOJCHHI, SKCTIEPUMEHTOB, a TaKke (PU3NIECKUX TeOPHid

JuyHocmuble. GOPMUPOBAHUE YCTOWIMBOM MOTHBALIMU K CAMOCOBEPIIIEHCTBOBAHUIO

npeomemmuble. HAYIYUTHCS] AHATTU3UPOBATH JOMYIIIEHHBIE OIMOKH, BHITIONHATH padOTy MO UX MPEAYNPEKACHUIO, POBOJUTH TUATHOCTHKY
y4eOHBIX TOCTHKEHUH
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1/1

BsaumopnelictBue TokoB. MarauTHoeE 110JI€E.
MarnuTHas UHTyKIUS
NHcTpyKTax Mo TeXHUKE 0€3011aCHOCTH

B3aumonelictBue npoBoIHUKOB ¢ TOKOM. OnbIT Opcreaa. MaruutHoe
B3alMO/ICIICTBUE, MarHUTHAs CUJa. 3AMKHYTBIA KOHTYP C TOKOM B MarHUTHOM
noJie. MarHuTHasi UHYKIIMs, HallpaBJI€HUE BEKTOPAa MarHUTHOM MHAYKLIUU.
Jluaun marautHOM nHAYKuMu. [IpaBuiio OypaBurika. Buxpesoe nosne
WNHcTpyKkTax o TeXHUKe 0€30MaCHOCTH

Memanpedmemnble: C HOCTaTOqHOfI MOJTHOTOM ¥ TOYHOCTBIO BbIpaXaTb CBOU MBICJIM B COOTBCTCTBHHU C 3aa4aMU U YCIIOBUAMUA
KOMMYHHKAIIUH,; CaMOCTOATCIIbHO BBIJACIIATDL IMO3HABATCIIbHYIO LICIIb, MIPOBOJAUTHL AHAJIOTUU MEXKIY (1)I/I3I/I‘-I€CKI/IMI/I SIBJICHUAMU U

BEIIMYMHaAMU

auyHocmuele. GOPMUPOBAHNE MOTUBALIMU B U3yYEHUH HAYK O IPUPOJIE, YOSKIEHHOCTH B BO3MOYKHOCTH MTO3HAHUS IPUPOIBI U
MPUMEHUMOCTH (U3NYECKUX 3HAHUN K 00BSCHEHUIO SIBJICHUI OKPYKAIOIIEero MUpa

npeomemmuole. HaAyIUTHCS OOBSICHITH U ONKCHIBATH SIBJICHHE B3aUMO/IEHCTBUS IPOBOIHUKOB C TOKOM U OTIBIT DpcTefia; 0ObACHATh
3HauYeHHE MOHATUH "MaruuTHas cuia", "MarauTHoe nosie", "MarHuTHas UHAyKuu", "mpaBuso OypaBunKa'; OObSICHITH YCIOBUS
CYLIECTBOBaHMS MarHUTHOT'O TOJISL ¥ €T0 XapaKTEPUCTUKH; ONIPEAEIIATh BUJI JIMHUI U HAIIPABJIEHUE BEKTOPAa MArHUTHON MHIYKIIVH JUIS

pa3IMYHbIX CIIy4aeB

2/2

Cuna Amnepa

1

B3anmopeiicTBre MpOBOIHUKA C TOKOM M IOCTOSIHHOTO Maruuta. Moaymnb
BEKTOpa MarHuTHOM MHAyKuuK. Cuiia Amniepa. EAMHULIBI H3MEpeHUs MarHUTHO M
naaykuuu. [IpaBuno neBoit pyku. [Ipumenenne 3akona Amnepa. Pemenue 3agau

MemanpeomemHple. BHIABIATE Po0OIeMy, MHUIIMATUBHO COTPYAHUYATH B MOMCKE U cOope nHPOpMauu Jjs € pa3peleHust; OnpeiesTh
MOCJIEIOBATEIFHOCTD MTPOMEKYTOUHBIX IIeJIel ¢ Y4ETOM KOHEUHOTO Pe3yJibTaTa, COCTABIIATh IUIaH U ONPEEIIATh [OCIE0BATEILHOCTD
NeMCTBHI; CTaBUTh U (POPMYIUPOBATH MPOOJIEMBI, yCBaUBATh AITOPUTM JIEATEIBHOCTH, aHATU3UPOBATh U OLIEHUBATH MOTY4YECHHbIE

PE3YyIbTAThI

JuyHocmHuble. GOPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH; TOHUMAaHKUE 3HAYUMOCTHU
Hayk#; OPMUPOBAHNE 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOICTBE MUpa U 00IIecTBa

npeomemuble. HAyINTHCS OOBICHATH 3HAUCHUE MOHATHH "cuia Ammiepa”, "mpaBuiio J1eBoil pyku'; onpeAensTh HalpaBlIeHUE CUIIbI AMIIepa
B 33/IaHHOM CUTYaIuy; 3HaTh GOPMYITHPOBKY 3aKOHA AMIIEpa U YMETh IPUMEHSAITH €r0 MAaTEMaTHUYECKOE BRIPAKEHUE TS PELICHHS

paC‘léTHLIX 3ajga4d 110 TCMC

3/3

Jlaboparopnas pabora Nel "HaOmronenue
paTop p
JIEACTBUS MArHUTHOTO I10JI HA TOK"

1

Jlaboparopnas paboTa "HabmroneHue AeiicTBUsI MarHUTHOTO TOJIS HA TOK"
HHCTpyKTaX MO TEXHUKE 6€301MacCHOCTH

MemanpeOMemnble: CTPOUTH IIPOAYKTUBHOC B3aHMOJICHCTBHE CO CBCPCTHUKAMU, KOHTPOJIUPOBAThL, KOPPCKTHUPOBATH U OLICHUBATH
JIeNCTBUS napTHépa, C JIOCTaTOYHOM MOJIHOTOM U TOYHOCTHIO BBIPAXKATh CBOU MBICJIM B COOTBCTCTBHU C 3a/la4aMU U YCIIOBUSAMU
KOMMYHUKAIIUH,; COCTABJIATD IJIaH U TTOCJICIOBATCIIBHOCTD ﬂCﬁCTBHﬁ, CpaBHUBATDL PE3YJIbTAT U crocoo JIEHCTBHS C 3TAJIOHOM C IEJIBIO
O6H2lpy>KeHI/I${ OTKJIOHEHHMH U OTJ'II/I‘-II/II\/’I; KOHTPOJIMPOBATHL U OLICHUBATH MIPOUCCC U PE3YIbTAThI ACATCIBHOCTU

JIUYHOCMHblE. (I)OpMI/IpOBaHI/Ie MPAKTUYCCKUX YMGHHﬁ, Y6C)KILéHHOCTI/I B IPUMCHUMOCTH 3aKOHOB (I)I/ISI/IKI/I K Ha6J'IIOI[aCMBIM B
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OKpYKAIOIlleM MUpE SBJICHUSIM; BOCIIUTAHHE aKKYPAaTHOCTH B 0OpaIlleHUH ¢ JJab0paTOPHBIM 000pyI0BaHHEM

npeomemHble: HAYIUTHCS OOBACHATH U OMIUCHIBATH ACHCTBHE MArHUTHOTO TIOJIS TOCTOSIHHOTO MarHWTa Ha MPOBOJHHUK C TOKOM; 3HATh
OCHOBHBIC HAIIPaBIICHHUS TPUMEHEHHS 3aKOHA AMIIepa JJIsl CO3/IaHMsI TEXHUUECKUX YCTPOUCTB (Ha MPUMEPE IEKTPOU3MEPHTEIHHBIX
puOOPOB, AIIEKTPOABUTATENS, MUKPO(OHA, TPOMKOTOBOPHUTEJIS U TIP.); IPUMEHSThH M BEIPA0aThIBAThH MPAKTHUECKHE HABBIKU PabOTHI C
npubopamu; 3PPEeKTUBHO pabOTATh B Iape

4/4

Cuna Jlopenna 1 JelicTBr€ MarHUTHOTO TIOJISI Ha JIBHKYILYIOCS 3apsKeHHYI0 yacTuily. Cuiia

Jlopenna. [IpuMeHeHne paBuiIa JIEBOM PyKH I ONIPEICIICHHS HAIPABIICHUS
cuiel Jloperna. /IBmkeHue 3apspkeHHOW YaCTHIIBI B OJTHOPOTHOM MarHUTHOM
noJie. Vicnonp30BaHue ecTBHS MarHUTHOTO TI0JIsL Ha 3apsil. Pemenne 3amay

MemanpeomemHple. TNIAHUPOBATh yIEOHOE COTPYJHUYECTBO C YUUTENIEM, COTPYIHUYECTBO CO CBEPCTHUKAMMU B ITOMCKE U cOOpe
“H(pOpMAIIUN; ¢ TOCTATOYHOM MOJTHOTON M TOUHOCTHIO BBIPAXKATh CBOM MBICITH; (DOPMHPOBATH IIEJIENOoJIaraHne KaK TTOCTAHOBKY y4eOHOM
3a/1auyy Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO M YCBOCHO yUYaIIUMCs, U TOTO, UYTO €II¢ HEU3BECTHO; BBIJCIATH U POPMYITUPOBATH
HE00X0IMMYI0 HH(POPMAIUIO, CTPYKTYPHUPOBATh 3HAHUS, TPOBOINUTH aHAJIIOTHH

auunocmuule. GOPMUPOBAHNE MOTHBAIIMH B U3YUCHHUH HAYK O TIPUPOJIE, YOSKIEHHOCTH B BOBMOKHOCTH TTO3HAHUS IIPUPOJIBI 1
MPUMEHUMOCTH U3y4aeMbIX 3aKOHOB K BaXKHEUIITUM 00JIaCTAM JESTeIbHOCTH YeJIOBEYECKOro 00IIecTBa

npeomemHubvle. HAYIUTHCS OOBICHATH 3HAaUCHHUE MOHATHH "cuina Jlopenna", "mpaBuiio JIeBOi pyku'"; ONpeaessaTh HapaBJICHUE CUITBI
JlopeHna B 3aJaHHOU CUTYaIlMl ¥ YMETh MPUMEHSAThH €€ MaTeMaTH4eCKOe BhIpaKeHUE JJIs PEeIIeHUs pacuETHBIX 3a7a4 10 TeMe; OObSICHSTh
XapakTep JBMKEHUS 3apsHKEHHBIX YaCTUIl B MArHUTHOM T10J1€

5/5

MarnuTHBIE CBOiicTBa BemecTBa. Pemenne 1 HamarnmuuBanue BemectBa. ['unoreza Amnepa. @eppo-, 1ua- 1 mapamarHeTUKH.
3a7a4 Howmensl. Temmnepatypa Kropu. [Ipumenenne peppomarneTukon

Memanpeomemnble: OPraHMu30BbIBATH yqe6Hoe COTPYAHUUYCCTBO C YHAIIUMHUCA U YUUTCIIEM, OIIPEACTIATH CII0COOBI HCﬁCTBHﬁ B paMKax
IPCAT0KCHHBIX YCJIOBPII;'I u Tpe60BaHI/II71; CTaBUTb yqe6Hy10 3aaa4y, COCTaBJIATH IIJIaH U IIOCIICA0OBATCIIBHOCTD HeﬁCTBHﬁ, OCYIICCTBIIATDH
KOHTPOJIb B (bopMe CpaBHCHUA crocoba ,Z[eﬁCTBHﬂ " €TI0 pe3ylibTaTa ¢ 3aJaHHBIM 3TAJIOHOM C LCJIBIO O6H3py>KeHI/I${ OTKJIOHCHHMH M OTJINYNMI
OT 3TaJIOHA, BH6I/IpaTB Haunboee 3(1)(1)6KTI/IBHBIG MCTOJbI PCIICHUA 3a/1a4 B 3aBUCUMOCTH OT KOHKPECTHBIX YCJIOBI/Iﬁ, KOHTPOJIUPOBATb U
OLCHUBATH ITPOUCCC U PE3YIIbTAThI ACATCIbHOCTH

JIUYHOCMHbIE. Q)OpMHpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H_I6HI/II/I " COTPYAHHUYICCTBC CO CBEPCTHUKAMU U YUUTCIISIMU,
OBJIAICHUC HAYYHBIM IOAXO0J0M K PCHICHUIO PA3JIMYHBIX 3a1a4

npedmemnble: HAy4IUTBCA O0OBACHATH pa3iInine MarnHuTHbIX CBOICTB Pa3JIMYHLBIX BCIICCTB, 3HATDH o0macT ux MMPUMCHCHUS; BBIPAXKATDH
(I)I/IBI/ILIGCKI/IG BCJIIMYMHBI B CIMHHUIAX CI/I, 3aIIMCbIBATh YCJIIOBHUEC U PCUHICHNEC PA3JIMYHBIX 3a/1a4 HA OIIPEACIICHUC HAIIPAaBJICHUA MAarHUTHBIX
J'IHHHfI, CHJIBI AMnepa 1 CHJIbI HopeHua 110 COCTABJICHHBIM AJITOPpUTMaM

6/6

SIBIIEeHUE SIIEKTPOMArHUTHON UHIYKIUH. 1 SIBnenue sanexkTpoMarHuTHOM MHAYKIMH. OnbITl @apajies. MarHUTHBIN OTOK.
MaruuTHsbii notok. IIpasuno Jlenna EnuHuIel n3MepeHrst MarHUTHOTO OTOKa. HarpasiieHre HHAYKIMOHHOTO TOKA.
[IpaBuno Jlenna. 3akoH anexTpomarautHoi nHAYKIMK. D/1C nnaykuuu. Toku
Dyxo. Depputsl. Pemenue 3amay

MemanpeOMemele: IIaHUPOBATHh yqe6Hoe COTPYAHUYICCTBO C YUUTCIICM, COTPYAHNUYICCTBO CO CBEPCTHUKAMU B IIOUCKC U c60pe
I/IH(bOpMaI_[I/II/I; (I)OpMI/IpOBaTL LEJICTIOJIAraHUuC KaK NIOCTaHOBKY y"IC6HOI7I 3ala4v Ha OCHOBC COOTHCCCHUS TOI'0, YTO YKE U3BECTHO U YCBOCHO
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y4amumcsi, 1 TOTO, YTO eIl€ HEU3BECTHO; MCKAaTh U BBIIEIATH HEOOXOIMMYIO HH(OPMAITUIO, CIEI0BATH AITOPUTMY JESITEIHHOCTH
auyHocmuple: GopMUPOBAHHE MUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU; HCIIOJIb30BAHUE
MpHOOPETEHHBIX 3HAHUH TS OOBSICHEHUS SIBIICHUH, HAOJII01aeMBIX B TIOBCEAHEBHOM KU3HU

npeomemmuole. HaAyUUTHCsI OOBSICHITH 3HAUEHHUE MOHITUH "3JIEKTPOMAarHUTHAsI MHAYKLIKA", "MHIYKIMOHHBIA TOK", "MarHUTHBIN MOTOK";
OOBSICHATB YCIIOBHUSI BOSHUKHOBEHUS M CYIIECTBOBAHMS WHAYKIIMOHHOTO TOKA Ha mpuMepe onbiToB Papanesi; 3HaTh U MPUMEHATH Ha
IIpaKTHKE IpaBuiio JIeHa; 3anuchIBaTh YCIOBHE U pEHICHHE 3a/1a4 Ha IPUMEHEHue rpaBuia JIeHa no cocTaBJIeHHOMY aJlTOPUTMY

717

JlaboparopHas padota Ne2 "Usyuenue 1 Jlaboparopnas padota "V3y4yeHue sBJI€HUS HIEKTPOMarHUTHON UHTYKITH"
SIBJICHUS 3JIEKTPOMArHUTHON MHTyKIIMK" NHceTpykTax no TexHuke 6€30MacHOCTH

MemanpeomenmHple: CTPOUTDH MTPOTYKTUBHOE B3aUMO/ICHICTBHE CO CBEPCTHUKAMU, KOHTPOJIMPOBATh, KOPPEKTUPOBAThH U OLIEHUBATh
NeNcTBUS MapTHEPA, C TOCTATOYHOM MOJTHOTOM ¥ TOYHOCTHIO BBIPa’KaTh CBOU MBICII B COOTBETCTBUHM C 33JIJa4aMU U YCIOBUSIMHU
KOMMYHHMKAIIIH; COCTAaBJISTh IUIAH U MOCJIEI0BATeIbHOCTD JEHCTBHM, CPaBHUBATh PE3yJbTaT U CIIOCOO JIEHCTBUS C 3TAJIOHOM C IEJIBIO
0oOHapyXeHUsI OTKJIOHEHUH U OTJIMYMI; KOHTPOJIMPOBATh U OLEHUBATH MPOIIECC U PE3YNIbTAThI ACITEIbHOCTH

JuyHOocmHuble. POPMUPOBAHUE TPAKTUYECKUX YMEHUH, YOSKIEHHOCTH B MPUMEHUMOCTHU 3aKOHOB (PM3UKHU K HAOII0JaeMbIM B
OKPY’KaIOIllEM MHUPE SIBJICHUSIM; BOCIUTaHHE aKKypaTHOCTH B 00OpaIlieHnH ¢ 1a0opaTOpHBIM 000pyI0BaHUEM

npeomemmuole. HAyIUTHCSI OOBSICHITD U ONUCHIBATh BOSHUKHOBEHNE MHAYKIIMOHHOTO TOKa B 3AMKHYTOM IPOBOJHHUKE, OIPEIENIATH €ro
HaIlpaBJIEHHUE COTIIACHO IpaBuily JIeHna;

8/8

OJIC naaykunn. CaMOMHAYKIIHS. 1 OJIC uHAYKUMH B ABUKYIIIUXCS] TPOBOJHUKAX. DIEKTPOJIUHAMUYECKHI
NHAYyKTUBHOCTH Mukpodon. CamonHaykius. UHaykTHBHOCTD. Permenue 3aqaq

MemanpeoMenHbie. BbIABIATH IPOOJIEMbI, 0CO3HAHHO IJIAHUPOBATh U PETYIMPOBATH CBOIO JESTEIBHOCTb, BJIAJETh YCTHON M MUCBMEHHON
peubto; GOpMHUPOBATH LieJIeN0JaraHie Kak IOCTAaHOBKY Y4eOHOM 3aJjauil Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO U YCBOEHO
y4alumcsi, 1 TOTro, 4TO eIlé HEM3BECTHO; aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMS, YCTAHABIMBATh IPUYMHHO-CJIEJCTBEHHbIE CBSI3H,
CTPOMTBH JIOTUYECKYIO LIETIb PACCYXKACHUHN, CTPYKTYpUPOBATh 3HAHUS

auyHocmuwle: POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEH -
HOM MPAKTHUKU; UCTIOIb30BaHUE TPHOOPETEHHBIX 3HAHUMN 7151 00bsCHEHUS SIBJICHUM, HAOII01aéMbIX B IOBCEJHEBHOM KU3HU
npeomemnble: HaydnThCsl 00bACHATH 3HauUeHue noHaTuil "SAC unaykiuu", "caMouHAyKIM", "UHIYKTUBHOCTB"; 3HATh (POPMYIUPOBKY
3aKOHA 3JIEKTPOMArHUTHOW MHAYKLIUU U YMETh IPUMEHATh €r0 MaTeMaTHUECKOE BhIpaKEHUE JUIs pellleHus 3a/1a4; 3HaTh 0003HaYeHUs U
enuHuULbl 3MepeHus puzndeckux BeanuuH (31C nHAYKIUHN, MarHUTHBIA NOTOK, MHAYKTUBHOCTD); IPUBOJIUTH IPUMEPHI SIBJIICHUS
CaMOMHIyKIINH

9/9

3Hepr1/m MAarduTHOT'O ITOJIA TOKA. 1 3Hepr1/1${ MAr"duTHOTO ITOJIA TOKaA. 3J'IeKTp0MaFHI/ITHOC noJie. Pemenue 3aga4
aﬂeKTpOMarHI/ITHOC IoJIC

MemanpeomenHple. TNIAHUPOBATH YIeOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU; COCTABJISTH IJIaH U MOCIEI0BATEILHOCTD
yueOHBIX IEHCTBUH; BBIIBUTATh K 00OCHOBBIBATH TMIIOTE3bI, 0003HAYaTh MPOOIEMBbl M HAXOAUTH MYTH UX PEIICHUs, aHATU3UPOBAThH
O0OBEKTHI C 1[ETBIO BBIJICIICHUS UX IPU3HAKOB

JuyHocmHuble. GOPMUPOBAHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTHU B OOILIIEHUU U COTPYJAHUYECTBE CO CBEPCTHUKAMH U YUUTEIIEM,
Hay4YHOTO MHPOBO33PEHUS U MPEACTABICHUH 0 ()yHIaMEHTAIbHBIX MTOHITHIX

npeomemuble. HAyINTHCS OOBSICHITH 3HAUCHUE MOHATHH "DHEPTrHsl MarHUTHOTO NOJIs", ""9JIEKTPOMarHUTHOE TOJie"; pacCUUTHIBATh
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OHCPIUI0 MArHuTHOT'O 110JIsA, CO3JaHHOI0 TOKOM B IIPOBOJHHUKE; O0OBSCHSITH MMpEeBpaIlICHUA SHCPIrUU, MPOUCXOJAIINEC [TPU OTOM; O0OBICHATH
CYIICCTBOBAHHUEC CAUHOT'O SJICKTPOMATrHUTHOI'O TIOJIA

10/10

Pemenue 3agau ’ 1 | Pemenne 3agau o reme "DnekTpoauHaMuKa”

MemanpeomentHble: OPTaHN30BBIBATh YUEOHOE COTPYIHHUYECTBO C YUAIIUMUCS M YUUTEIIEM, OIPEACISTh CIIOCOOBI ICHCTBHIA B paMKax
MIPEI0KEHHBIX YCIOBUM U TpeOOBaHMI; CTaBUTh YUeOHYIO 3ajjauy, COCTaBJIATh IJIaH U MOCIEA0BAaTEIbHOCTh JEMCTBUMA, OCYILIECTBIATh
KOHTPOJIb B (hOpMe CpaBHEHHUSI CIIOCO0a IEHCTBUS U €0 pe3yibTaTa ¢ 3aJaHHBIM STAJIOHOM C IIEJIbI0 0OHAPY)KEHUS OTKJIOHEHHH U OTIMYNI
OT 3TaJIOHA; BBIOMpaTh Hanbosee 3 (HEeKTUBHBIE METObI PELICHUS 337a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHM, KOHTPOJIUPOBATh U
OLICHUBATH IIPOLIECC U PE3YNbTAaThI IEATEIBHOCTH

JuyHocmuple: GOPMUPOBAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMH U YUUTEIISIMH;
OBJIQJICHUE HAYYHBIM IOJX0I0OM K PEILICHUIO Pa3JIUYHbIX 3a1a4

npeomemmuble. HaAyIUTHCS IPUMEHATh UMEIOIINECs 3HAHUA K PEIIEHNI0 KOHKPETHBIX 3ajjayu; TPaMOTHO 0(OpMIISTh pellieHne 3aa4 B
TeTpaJy; UCIIOIb30BaTh MATEMAaTUUYECKHIl anmapaT B pelIeHUH 3a]jad Ha ypoKaxX (PU3HKHU; OBJIaJIeBaTh HAYYHBIM MOJIX0JOM K PEIICHUIO
pa3IMYHBIX 33]1a4 110 TEME

11/11

Kontponpras padorta Nel 1 KontposbHas padota mo teme "DIeKTpouHaMuKa"
"OnexrpoauHamMuka"

MemanpeomemHple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTHIO BBIPAXKaTh MMCbMEHHO CBOU MBICIIU; TJIAHUPOBATh U MIPOTHO3UPOBATH
pe3ynbTaT; penaTh 3a/1a4u Pa3HbIMU CII0CO0aMu, BRIOMpaTh Harboiee 3pPeKTHBHBIC METOBI PEIICHHUS, TPUMEHATH MTOJTYICHHBIC 3HAHUS
Juynocmuwle: GOPMUPOBAHUE 1IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OLIECTBEHHON PAKTUKH, HABBIKOB CaMOaHaIN3a i CAMOKOHTPOJIS

npeomemmuole’ 3HaTh U IOHUMATh (PU3MUECKUN CMBICT U3YYEHHBIX MMOHSATUH, 3aKOHOB, SIBJICHUI; HAYYUTHCSI CHCTEMaTHU3UPOBATh U
BOCIPOU3BOJIUTh 3HAHUS U HABBIKHU, TOJYYEHHbBIC PU U3YYEHUHU TEMbI "DIEKTpoJuHaMHKa"

Konebanus 1 BOJHEI

(20 gacon)

12/1

Mexanudeckue koaebanus. [IpykuHHBIN 1 1 KoneobarensHoe nBmxenne. Mexanndeckue KoyeOanusa. CBoOOIHbIE KOJIEOaHUS.
MaTeMaTUYECKUI MasTHUKU Buytpennue u BHemHue cuibl. [Ipy)KUHHBIN MasgTHUK. YpaBHEHUE ABUKECHUS
TeJIa, KOJICOIIOIIEToCs MOJ1 JCHCTBUEM CHJIBI YIIPYTOCTH. MaTeMaTndecKuii
MasTHUK. YpaBHEHHUE JBIKCHUS MATEMaTHYSCKOT0 MasiTHUKA

MemanpeomemHuyle. TNIAHUPOBATh Y4eOHOE COTPYIHUYECTBO € YUUTENIEM U CBEPCTHUKAMU; COCTABJIATh IUIAH U MOCIIE0BATEILHOCTh
y4eOHBIX JIeHCTBHIA; BBIIBUTaTh U 0OOCHOBBIBATh TMIIOTE3bl, 0003HAaYaTh MPOOIEMbI U HAXOUTh ITyTH UX PELIeHHUs, aHAIU3UPOBATh
OOBEKTHI C LIENIbIO BbIJICIIEHUS UX PU3HAKOB

auynocmuwte. GopMUpoBaHHE HAYYHOTO MUPOBO33PEHUS U NIPEACTaBICHUN 0 (PyHIaMEHTaIbHBIX MOHATHIX; UCIIOJIb30BaHHE
NpUOOPETEHHBIX 3HAHUH JUIs OOBSICHEHUS SIBIICHUH, HAOI01aeMBbIX B TOBCETHEBHOM KU3HU

npeomennble. HAYUUTHCSI OOBSACHATH CMBICI IOHATHH ""MeXxaHndeckue Kojebanus", "MaTeMaTn4eckuil MasTHUK"; IPUBOAUTH IPUMEPbI
K0J1€0aTeIbHOT0 JABMXEHHS U ONUCHIBAThH YCIOBHS €r0 BOSHUKHOBEHHS

13/2

I"apmonmnueckue konebanus 1 I"apmonmnueckue xonebanus. Hezaryxatomiue konebanus. AMIUIUTY/IA, IEPUO/I,
yactoTa u (haza kojebaHuil. YpaBHEHHUE, OMHICHIBAIOIIEE TAPMOHUYECKUE

kosiebanus. Capur ¢as. [IpeBpalieHre SHEPTUU IPH FTAPMOHUYECKUX




Ne Hara Koxn-Bo
Tema ypoka CoaepskaHue ypoka
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KoJiebaHusax. Penienue 3amau

Memanpeomenuple: C TOCTATOYHOH MOJIHOTOM U TOYHOCTBIO BBIPAKATh CBOM MBICIIA B COOTBETCTBHH C 33/1a4aMU M YCIOBUAMU
KOMMYHUKAIIMH, CIIyIIaTh U BCTYNATh B JUAJIOT, YYaCTBOBAThH B KOJUIEKTUBHOM OOCYKJIEHHH MPOOJIEM; OCO3HABATh CaMOro ceds Kak
JBIDKYIIYIO CHITY CBOETO HAYYEHHSI, CBOIO CIIOCOOHOCTH K MTPEO/I0JICHHUIO MPETATCTBUI U CAMOKOPPEKIINU; CO3/1aBaTh, IPUMEHSTH U
peoOpa30BHIBATh 3HAKH U CHMBOJIBI, MOJIEIIA ¥ CXEMBI JUIS PeIIeHHs YUeOHBIX U ITO3HABATEIbHBIX 33134

AuyHocmuule: GOPMUPOBAHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON PAKTUKHU

npeomemmuole. HAyUUThCSI OOBSICHITH CMBICI MMOHATHH U (PU3MUYECKUX BEJIMYMH "TapMOHUUYecKue Konebanus'", "ammuutyna", "nepuon",
"gacroTa", "¢a3za"; onuchIBaTh AMHAMUKY KOJIEOATEIBHOTO IBUYKEHUS U MTPEBpAIlEHHE SHEPTUN Ha IPUMEpE NPY>KUHHOTO ¥ HUTSHOTO
MasiTHUKOB; PEIIaTh 33/1a4H C MCIIOJIB30BAaHHEM YPaBHEHHUSI TAPMOHHYECKHIX KOJICOaHMI

14/3 JlabopaTtopnast padota Ne3 "Onpenenenue 1 JlaGopatopnast pabota "OnpeneneHue yCKOpeHusi CBOOOTHOTO TAJCHUS TIPH
YCKOpPEHHUsI CBOOOTHOTO MaJIeHUsI TPU MTOMOIIIM MasiTHUKA"
ITOMOIIIM MasITHUKA" WHCcTpyKTaX MO TEXHUKE 6€301aCHOCTH

MemanpeomenmHuble: CTPOUTH TIPOTYKTUBHOE B3aMMOJCHCTBHIE CO CBEPCTHUKAMU, KOHTPOJIHPOBATh, KOPPEKTUPOBAThH U OLIECHUBATH
JeWicTBUS TTapTHEPA, C TOCTATOYHOH TTOJTHOTON M TOYHOCTHIO BRIPAKATh CBOU MBICIIH B COOTBETCTBHUH C 33/1a4aMU U YCIOBHSIMH
KOMMYHUKAIIMH; COCTABJISITh TUIAH U TOCIIEA0BATEIILHOCTh IEHCTBUN, CPABHUBATH PE3YJIBTAT U CIIOCOO MEHCTBUS C STAIOHOM C IIEITBIO
oOHapyXCHHS OTKIIOHEHHI U OTIUYMI; KOHTPOJIUPOBAThH M OLIEHUBATH IIPOIIECC M PE3YIBTATHI ICSTEILHOCTH

auyHocmuwle. GopMUPOBAHKE PAKTUICCKUX YMEHUH, YOS)KIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PM3HMKH K HAOIIOIaEMBIM B
OKpYIKaroIlleM MUpE SBJICHUSM; BOCITUTAHNE aKKyPaTHOCTH B OOpAIllEeHUH € JJa00OpaTOPHBIM 000PYI0BaHUEM

npeoMemHble: HAYIUTHCS ONPEEIIATh YUCIIO U BpeMsl KOJICOAHUH HUTSHOTO MasiTHUKA, PACCUMUTHIBATH 110 3TUM JIaHHBIM YCKOPEHHE
CBOOOTHOTO TIa/ICHUS; YYUTHIBATH MOTPEITHOCTH U3MEPEHUH; IPUMEHSTh U BhIPA0AThIBATh MPAKTUYCCKUE HABBIKK PA0OTHI C TPUOOpAMH;
3¢ dexTuBHO paboTaTh B mMape

15/4 Brinyxnennbie kojebanus. Pezonanc 1 3aryxaromue Kojaebanus. BeiHyX/1eHHbICe KoJleOaHus. BHeIHre neproinyecKku
NEUCTBYIOIIUE CUITBI. Pe3oHaHC

MemanpeOMemete: OPraHMu30BbLIBATH y‘Ie6HOC COTPYAHHUUCCTBO C YHAIITUMUCA U YUUTCIIEM, OIIPECACIIATH CII0COOBI ﬂeﬁCTBHﬁ B paMKax
IPCAIIOKCHHBIX YCHOBHﬁ u Tpe60BaHI/II71; CTaBUTb y‘I66HYIO 3aa4y, COCTABJIATH IUIAH U MOCJICA0BATCIIBHOCTD HeﬁCTBHﬁ, OCYHICCTBJIATD
KOHTPOJIb B (I)opMe CpaBHCHUA crocoba ,Z[eﬁCTBHH U CTro pe3yiibTaTa € 3aIaHHBIM 3TAJIOHOM C L EJIBIO 06Hapy>KeHI/I$I OTKJIOHCHHMH M OTJIIMYNMI
OT 3TaJIOHA, BLI6I/IpaTB HanOoJIee Bq)(l)eKTI/IBHBIe METObI pCHICHUSA 3a/1a9 B 3aBUCUMOCTU OT KOHKPETHBIX YCHOBHﬁ, KOHTPOJIUPOBATh U
OLCHUBATH IMPOUCCC U PE3YIIbTAThI ACATCIBHOCTH

JIUYHOCMHblE. (I)OpMI/IpOBaHI/Ie KOMMYI{HKaTHBHOﬁ KOMIICTCHTHOCTHU B O6H_IGHI/II/I " COTPYAHHUYICCTBC CO CBEPCTHUKAMU U YUUTCIISIMU,
OBJIAICHUC HAYYHBIM IMOAXO0J0M K PCHICHUIO PA3JIMYHBIX 3a1a4

npet)memuble: HAaY4YUTHCA OOBSCHSTH SBIICHUE pE30HaHCa; IPUBOANUTH TPUMCEPBI BBIHYXXJICHHBIX KOJ'IC63.HI/II\/’I; MMPUMCHATH UMCIOIITHUECCS
3HAHUA K pCIICHUIO KOHKPCTHBIX 3a/1da4; TpaMOTHO O(I)OpMJ'ISITB pPCUICHUC 3a1a4 B TCTpa/iu; UCIIOJIb30BATh MaTeMaTUYECKUM arrapar B
PCHICHNHU 3a/1a4 Ha YPpOKax (I)I/I3I/IKI/I; OBJIAJICBATh HAYYHBIM ITOJAXOAOM K PCHICHUIO PA3JIMYHBIX 3a4a4 [0 TEMEC

16/5 DNeKTpOMAarHUTHBIE KOJeOaHusl. 1 DOnekTpoMarHuTHbIE Koliebanus. KonebatenbHblii KoHTYp. [IpeBpamienue
KonebarenbpHbIi KOHTYD SHEPTUU MPU AEKTPOMATHUTHBIX KOJIEOAHUAX. AHAIOTHS MEXKITY
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SJICKTPOMAriUTHBIMH 1 MCXaHUYCCKUMU KoJ1e0aHUSIMHU

MemanpeomenmHple: C TOCTATOYHOMN MOJTHOTOM U TOUHOCTBIO BBIPA’KaTh CBOU MBICIIM B COOTBETCTBUM C 33J]Ja4aMU U YCIOBUSIMHU
KOMMYHUKAIIMH, PAMOHAIBHO IJIAHUPOBAThH CBOIO Pa0dOTY; 0CO3HABATH CaMOT0 ce0sl KaK ABIIKYIIYIO CHITY CBOETO Hay4eHHS, CBOIO
CIOCOOHOCTH K MPEOA0JICHUIO MPEMSTCTBUI U CAMOKOPPEKIINHU; CO3/1aBaTh, IPUMEHATH U TPe0OPa30BhIBATh 3HAKU U CUMBOJIBI, MOJICIIN U
CXEMBI JUIsl peleHus yueOHBIX U M03HABATEIbHBIX 33134, BBLIEISTH CYLLIECTBEHHbIE XapaKTEPUCTUKH 00BbEKTa, CTPOUTh BbICKa3bIBAaHUE,
dbopmynupoBaTh mpodIemMy

JuYHOCmHBle. POPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON PAKTUKHU

npeomemmuole. HAyUUTHCS OOBSICHITH 3HAUEHUE MOHATHH "3JIeKTpOMarHuTHbIE Kosiebanus'", "koae0aTenbHbIi KOHTYp"; IPOBOIUTH
AQHAJIOTMH MEX/1y BEIMUMHAMU MEXaHUYECKUX U AJIEKTPOMArHUTHBIX KOJIEOaHUI; ONTUCHIBATh TPEBPAILIEHHS SHEPTUH, IPOUCXOISIINE B
K0JIe0aTeIbHOM KOHTYpE

17/6

VYpaBHeHHE, ONTUCHIBAIOIIEE CBOOOTHBIE 1 DIIeKTPOMAarHUTHBIE TAPMOHUYECKHE KOJIeOaHUsI B KOJIeOaTeTbHOM KOHTYPE.
aNeKTpudeckue konebanus. Pemenne 3amau YpaBHEHHE, OTTUCHIBAIOIIEE MPOIECCH B KOJeOaTeTbHOM KOHTYpe. Dopmyna
Tomcona. Pemrenne 3amau

MemanpeomemHple: OPraHU30BbIBATh YUI€OHOE COTPYAHUYECTBO C yJAIIUMUCS U YYUTENIEM, ONPEAETsATh CIOCOObI IeHCTBUI B paMKax
MPeI0KEHHBIX YCIOBU U TpeOOBaHMIA; CTaBUTh YUeOHYIO 3a/1auy, COCTABIIATh IJIaH U MOCJIEI0BATENLHOCTD JIEHCTBUIA, OCYIIECTBIIATD
KOHTPOJIb B (hopMe CpaBHEHHUsI crioco0a IEHCTBUS U €r0 pe3yibTara ¢ 3aJJaHHBIM ATAJIOHOM C LIEIbI0 OOHAPY>KEHUSI OTKIOHEHUH U OTINYUN
OT 3TaJIOHA; BBIOMpaTh Hanbosee 3(h(HeKTUBHBIE METO bl PELICHUS 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUN, KOHTPOJIUPOBAThH U
OIICHUBATH MPOLIECC U PE3YJbTaThl IEATEIHHOCTH

JuyHocmHuble. GOPMUPOBAHNE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOLIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMHU U YUUTEIISIMU;
OBJIaJICHUE HAYYHBIM MOJX0J0M K PEHICHUIO Pa3IMYHBIX 33134

npeomemmubole: 3HaTh ypaBHEHUE, ONKCHIBAIOIIEe CBOOOIHBIE dNIEKTpHUUecKre Koebanus, U popmyiny ToMcoHa s OnpeaesaeH s uxX
MepHO/Ia; HAYYUTHCS IPUMEHSATh UMEIOLIUECS 3HAHUSI K PEIICHUIO KOHKPETHBIX 3a/1a4; FPaMOTHO 0(OPMIISTH PELICHUE 33/1a4 B TETPaJIH;
WCII0JIb30BaTh MaTEMAaTUYECKUH ammapaT B pEIICHUH 3aj1ad Ha YpoKax (PM3HMKH; OBIAJEBATh HAYUYHBIM MOJX0I0M K PELUICHUIO PA3TUYHBIX
3a/1a4 1o TemMe

18/7

[TepeMeHHBIH AIEKTPUYECKUI TOK. AKTHBHOE 1 [TepemeHHBIN AIIEKTpUYECKHi TOK. Mo1ebh reHepaTopa MepeMeHHOT0 TOKa.
compoTuBiieHuE. J[eficTByIoNE 3HAYCHUS Pe3ucrop B 11enu nepeMeHHOro ToKa, aKTHBHOE COITPOTHRIICHUE. MOIITHOCTD B
CUJIBI TOKA U HAINIPSKEHUS LEMNHU ¢ Pe3ucTOpoM. JIeHCTBYyIONIME 3HAUEHUS CUITBI TOKA U HATIPSKEHUS.
Pemenue 3amau

MemanpeomemHuole. BHISBIATH TPOOIEMbI, 0CO3HAHHO IJIAHUPOBATH M PETYIMPOBATh CBOIO JESTEIbHOCTb, BIAJIETh YCTHONH M MUCBMEHHON
peubto; GOpMHUPOBATH LieJIeNoIaraHie Kak MOCTaHOBKY Y4eOHOU 3aJJaull Ha OCHOBE COOTHECEHUS TOTO, UTO YXKE€ U3BECTHO M YCBOEHO
y4aIMMcsl, 1 TOTO, YTO €I11€ HEU3BECTHO; CAMOCTOSATEIBHO BBIAEIATH II03HABATEIBHYIO LI€JIb, YCTAHABINBATH IPUYNHHO-CIIEICTBEHHbBIE
CBSI3U, OOBSCHATH pa3IMYHbIC SABJICHUS HAa OCHOBE (PU3UYECKON TeOpUn

auynocmuwte. GopMupoBaHHE MOTHBAIMH B U3YUYEHUH HAYK O MPHPOJIE, YOSKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS IPUPOJIBI U
MPUMEHUMOCTH M3Y4aeMbIX 3aKOHOB K BaKHEHIIUM 00J1acTAM JeITeIbHOCTH YeJI0BEYECKOT0 001IecTBa

npeomenmnble. HAYYUThCsI 0OBSACHATH 3HaUCHUE MOHATUH "epeMeHHbI ToK", "akTUBHOE conpoTHBIIeHKE", " NeiiCTByOIIee 3HAUCHHE CHIIBI
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TOKa U HaHpH)KeHI/ISI”; 3aIMCbIBATh U IPUMCHATHL MATCMATHUYCCKUC BBIPAKCHUA JJIA PCIICHUA HpOCTefILLII/IX 3aa4 Ha BBIHYKJICHHBIC
OJICKTPUYCCKHUC KOHC6aHI/IH; OIPCACIIATH I[ef/'ICTBYIOH_[I/Ie 3HAYCHHA CUJIbI TOKA, HAMMPSPKCHUA 1 MOIIHOCTH B LICTIM IICPEMCHHOI'0 TOKA

19/8

Konpnencarop u kaTymika HHIYKTUBHOCTH B 1 Konpencarop B 1ienu nepeMeHHOT0 TOKa, EMKOCTHOE conpoTuBieHue. Kartyiika
e NepeMECHHOI'O TOKaA. Pe3onanc B WHAYKTUBHOCTHU B LCIIU NCPEMCHHOI'O TOKA, MHIYKTUBHOC COIIPOTUBJICHHUC.
JNEKTpUYECKOM 1enu. Pemenue 3anay [TonHOE CONPOTUBIIEHHE LIENN IEPEMEHHOTO TOKA. PE30HAHC B 3IIEKTpUYECKOU
nenu. Pentenue 3amau

MemanpeomemHubie: OPraHN30BbIBATh YUEOHOE COTPYJHUUYECTBO C YUAILUMUCS M YUUTEIEM, ONPEAEIATh CIOCOOBI NEUCTBUI B paMKax
MPEI0KEHHBIX YCIOBUM U TpeOOBaHMI; CTaBUTh YUeOHYIO 3ajjauy, COCTaBIIATh IJIaH U MOCJIEI0BAaTENIbLHOCTD JIEHCTBUI, OCYIIECTBIIATh
KOHTpOJIb B (hopMe cpaBHEHMSI crioco0a IEHCTBUS U €T0 pe3ysbTaTa ¢ 3aJaHHbIM 3TAJIOHOM C 11eJIbI0 OOHAPYKEHUS OTKJIOHEHUH U OTJIMYMM
OT 3TaJIOHA; BBIOMpaTh Hanbosee 3((HEeKTUBHBIE METOIbI PELLIEHUS 337a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUM, KOHTPOJIUPOBATh U
OLIEHUBATH IPOLIECC U PE3YNIbTAThI IEATEIBHOCTH

JuyHocmHuple. POPMUPOBAHNE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOLIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMHU U YUUTEISIMU;
OBJIAJICHUE HAYYHBIM ITOJX0JIOM K PEIICHUIO Pa3IMYHbIX 3a/1a4

npeomemmuole. HAyIUTHCS OOBSICHATH 3HAUCHHE MOHIATHH "€MKOCTHOE CONPOTUBIEHHE", "MHAYKTUBHOE CONPOTHBIIeHHE", "OIHOE
COINIPOTHUBJIEHUE LIENH IEPEMEHHOTO TOKA'; 3HATh YCIOBUS BO3HUKHOBEHHS PE30HAHCA B AJICKTPUYECKOM K0J1e0aTeIbHOM KOHTYPE U €T0
IIPUMEHEHNE; HAyYUThCsI IPUMEHATh UMEIOLINeCs 3HaHHsI K PELICHUIO KOHKPETHBIX 33aJa4; FPaMOTHO 0(OPMIIATh PELICHHUE 3a/1a4 B
TETpaJu; UCII0JIb30BaTh MAaTEMATUYECKUH alnapar B peIIeHUH 3aJad Ha ypOKax (PU3MKH; OBJIAJEBATh HAYUYHBIM MIOJIX0/I0M K PEIIECHHIO
Pa3IM4YHBIX 33Ja4 110 TEME

20/9

Kontponbras padota No2 "Konebanus" \ 1 | Kontposbnas padora o teme "Konebanus"

MemanpeomemHuwle: C TOCTATOYHON TIOJHOTOM U TOYHOCTBHIO BBIp&KaTh MMCbMEHHO CBOM MBICIIH; IIJIAHUPOBATH U MPOTHO3UPOBATH
pe3ynbTaT; peniaTh 3a/1a4u Pa3HbIMU CIIOCOO0aMu, BRIOMPaTh Harbosiee 3PeKTHBHBIC METObI PEIICHHUS, TPUMEHATh MTOJTYICHHBIC 3HAHUS
JauuHocmuule: GOPMUPOBAHKE IIETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00111eCTBEHHOW MPAKTUKH, HABBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS

npeomemmusle’ 3HaTh U IOHUMATh (DU3MUECKUN CMBICT U3YYEHHBIX MMOHSATUH, 3aKOHOB, SIBJICHUI; HAYYUTHCSI CHCTEMaTHU3UPOBATh U
BOCITPOM3BOIUTH 3HAHKS U HABBIKU, IOJYYeHHbIE NpU n3ydeHuu Tembl "Konebanus"

21/10

I'enepaTop >MEKTPUUECKOTO TOKA. 1 ['eneparop nepemennoro Toka. Tpanchopmarop, ero ycrpoiictBo. Koaddumment
Tpanchopmarop Tpancopmaruu. Permenue 3agau

Memanpeomemuple: C TOCTATOYHOM MOJTHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIM B COOTBETCTBHH C 3aJja4aMU U YCIIOBUAMHU
KOMMYHUKAIIMH, CIyIIaTh U BCTYNaTh B JUAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYXJI€HHH MpoOeM; popMHUpOBaTh LieJIenolaran ue Kaxk
MIOCTAHOBKY y4eOHOM 3aJJauil Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO M YCBOEHO YYaIIUMCS, U TOTO, YTO €€ HEU3BECTHO;
aHAJIN3UPOBATh U CUHTE3UPOBATH 3HAHUS, YCTAaHABINBATh IPUYMHHO-CIIEICTBEHHBIE CBS3HU, CTPOUTH JIOTHUECKYIO LIETIb PACCYXKICHUH,
CTPYKTYpUPOBATh 3HAHUS

auynocmuwle. GopMUPOBAHHE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0I11eCTBEHHOH NMPaKTHKH, YCTOMYUBOIO MMO3HABATEIBHOTO MHTEPECa K M3YUEHUIO €CTECTBEHHBIX HAYK

npeomenHble. HAYUUTHCS. OOBSCHATH IPUHIIHI JCHCTBUS U Ha3HAYCHHE OCHOBHBIX JIEMEHTOB KOHCTPYKIIMH MHIYKIIMOHHOTO FeHepaTopa
NIEPEMEHHOT0 TOKa U TpaHchopmaropa
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22/11

IIpoun3BoaCTBO M neperaya dIEKTPOIHEPrUU 1 [IpounsBoacTBO AmekTposHeprun. Dnekrpoctanuuu. [lepenaya u morpedienue
ANEKTPOIHEPIUU, IyTH €€ IKOHOMHUHU

MemanpeomemHaple: ¢ 10CTaTOUHOMN ITOJTHOTON U TOYHOCTHIO BEIPAKaTh CBOM MBICIH B COOTBETCTBHH C 33Ja4aMU M yCIOBUSIMHU
KOMMYHHKAIIUH, BBIABJIATH np06ﬂeMy, BBICITYIMBATb MHCHUC APYTUX; BBIACIIATL U OCO3HABATDL TO, YTO YK€ YCBOCHO B KypCC (bH3HKPI Hu 4To
eImé TOo/UIeKHUT YCBOCHHUIO, OLIEHUBATh KAY€CTBO M YPOBEHb YCBOCHHS MaTepHalla; aHAIM3UPOBATh M CHHTE3UPOBATh 3HAHUS,
YCTaHAaBJIMBATb NPUYHUHHO-CJICACTBCHHBIC CBA3U, CTPOUTD JIOTUYCCKYIO LICTIb paCCY)KﬂeHHﬁ, BBIBOAUTH CJICACTBUSA

JAuyHocmHuble. POPMHUPOBAHUE YMEHUS BECTH JUAJIOT C YUYUTEIEM M OJHOKJIIACCHUKAMH HA OCHOBE PAaBHOIPABHBIX OTHOIICHUH M B3aMMHOTO
YBaXEHUS; OCO3HAHUE IIEHHOCTH HAYYHBIX 3HAHUU JUIsi OOBSICHEHUSI SIBICHUN OKPYKaIOIIETro MUpa; GOPMUPOBAHKE IIEHHOCTH 3JI0POBOTO U
0e30macHOro 00pasa KU3HU

npeomemmusle. 3HATH CYIIECTBYIOIINE CIIOCOOBI MPOU3BOICTBA U IIEPEJaul IEKTPOIHEPT U, METO/IbI €€ PallMOHAIBHOTO MCIOIb30BAHHS,
HOPMBI JIEKTPOOE30M1acCHOCTH

23/12

BonHoBbI€ siBIeHMs. PactipocTpanenue 1 Pacnipoctpanenue xosnebanuii B cpene. Bomusl. [lonepednsie u mpo10ibHBIC
MEXaHUYECKHUX BOJIH BOJHBL. CKOPOCTH pacupocTpaHeHus BOJIH. JlyinHa BoyHBL. Pemenue 3ana4

MemanpeomemHnple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BBIPAXKaTh CBOU MBICIU B COOTBETCTBHH C 33JjauaMU U YCIIOBUSIMHU
KOMMYHHKAIIIH, T00bIBATh HEOCTAIONIYI0 HHPOPMAIIUIO C TOMOIIBIO BOIIPOCOB; GOPMUPOBATH IIEJIENOIaraHle Kak MOCTAaHOBKY y4eOHOM
3a/laud Ha OCHOBE COOTHECEHMSI TOTO, YTO YK€ U3BECTHO M YCBOCHO YYaIlIUMCS, ¥ TOTO, UTO €lI€ HEU3BECTHO; aHAIU3UPOBATh U
CUHTE3UPOBATh 3HAHUS, YCTAaHABIMBATh MPUUMHHO-CIICJCTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKYIO LIETIb PACCYKIEHUH, CTPYKTYPUPOBATh
3HAHUA

JuyHocmHuble. POPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON IPAKTUKHU

npeomemHubvle: HAYIUTHCS OOBSICHATH 3HAUCHUE MOHATUH "BoJTHA", "yTMHA BOJIHBI", ""CKOPOCTh BOJIHBI'"; 3HATh YCIIOBUS BOSHUKHOBCHUS,
OTJINYMS U 0COOEHHOCTH PaCcCHpOCTPAHEHHSI MTONEPEYHBIX U MPOJOJILHBIX BOJIH; 3HATh MATEMAaTHUECKYIO CBA3b MEXKY ATUHOM U CKOPOCTHIO
BOJIHBI

24/13

YpaBHeHHE rapMOHHUYECKOH OeryIiei 1 YpaBHeHHe rapMoHUecKoi Oeryieii BoiaHbl. [lnockas u cepruyeckas BosiHa.
BOJIHBI. BOJIHBI B yIIpyrux cpenax BonHoBas nmoBepxHOCTS, Jiyd. poHT BosHbI. Pemenue 3agau

MemanpeOMemete: BBIABJIATH HpO6J'ICMy, HHUIUATUBHO COTPYAHHNYATH B IIOUCKC U c6ope HHq)OpMaHI/II/I s eé paspCuiCHuA; CTaBUTb
yqe6Hy}o 3aa1y, COCTABJIATH IUIAH U IMMOCICA0BATCIBHOCTD ﬂeﬁCTBHﬁ, OCYHICCTBJIAATH KOHTPOJIb B (1)0pMe CpaBHCHUA crocoba JEUCTBUS U
€To pe3ylibTaTa C 3alaHHbIM 3TAJIOHHOM C IICJIBIO O6H3py>KeHI/I$[ OTKJIOHEHHH U OTIUYHM OT OTaJIOHA, BLI6I/IpaTL HanbOoJIee 3(1)(1)CKTI/IBHBIC
MCTOJbI PCIICHUSA 3a1a4 B 3aBUCUMOCTHU OT KOHKPCTHBIX YCHOBHﬁ, KOHTPOJIMPOBATH U OLICHUBATH IIPOUECC U PEIYIIbTATHI ACATCIbHOCTU
JIUYHOCMHBIE. OCO3HAHNE ICHHOCTH HAyYHBIX 3HAHMUU JJI1 0OBsICHEHUS SIBJICHUI OKpYyKaromero Mupa

npedmemnble: 3HATb YPABHCHUC FapMOHI/I‘{eCKOﬁ 6CFYLI_[€I>'I BOJIHBI; HAYIYUTHCA IPUMCHATH YPABHCHUC FapMOHquCKOﬁ 661’}711161\/’1 BOJIHBI OJIA
HaxXO0XKJACHUSA BCIIMYNH, XapaKTCPUIYIOIHUX PACIIPOCTPAHCHUC MEXaHUYCCKUX BOJIH; 3HATh OTIINYUSA INIOCKUX U C(I)epI/I‘leCKI/IX BOJIH, YMCTb
NPUBOIUTH UX MIPUMCPLI; 3alTMChIBATL YCIIOBHUC U PCIICHUC 3a/1a4 IO COCTABJIICHHOMY AJITOPUTMY

25/14

3BYKOBBIE BOJIHBI 1 Bo30yxienue 3ByKOBBIX BOJTH. AKYCTHUECKHE KOeOaHusl. 3BYKOBbIE BOJHBI B
pa3nuuHbIX cpenax. ' poMkocTh 3Byka, BbicoTa ToHa. [llym. CkopocTs 3ByKa.
Pemenue 3amau
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MemanpeomentHble: OPraHN30BBIBATh YIEOHOE COTPYIHHUECTBO C YUAIIMMHUCS U YUUTENIEM, HAXOAUTh O0IIIee PElICHNE U pa3peliaTh
KOH(QIMKTBI HA OCHOBE COTJIACOBAHUS TO3UIUIA U OTCTaWBaHUSI HHTEPECOB, OTPENENATh CIIOCOOBI ACHCTBUI B paMKax MPeI0KEHHBIX
yclI0BUM U TpeOOBaHMIL; IIIaHUPOBATh U IPOTHO3UPOBAThH PE3YNIbTAT CBOEH YUeOHOM NeATENIbHOCTH; PellaTh y4eOHbIE 3a/1a4 pa3HbIMU
cniocobamu, BEIOMpaTs Hanbosee 3PPEeKTUBHBIE METOIbI, TPUMEHSTH OJTYICHHBIC 3HAHUS

auyHocmuple. GopMUPOBAHIE YMEHHS BECTH TUAJIOT C YUYUTEIEM U OJHOKIACCHUKaMU Ha OCHOBE PAaBHOTIPABHBIX OTHOIIICHUN M B3aMMHOTO
YBa)KEHHUS; OCO3HAHKME LIEHHOCTU HaY4HbIX 3HAHUN U1 OOBSICHEHUS SIBJICHUM OKPYKaIOILEro Mupa

npeomemmuole: HAyIUTHCS OOBSICHATH 3HAUEHUE MOHSTHS "3BYKOBasi BOJIHA"; ONMCHIBATH PACIPOCTPAHEHHE 3ByKa B Pa3IMUHBIX Cpeaax;
MIPUBOJUTH IPUMEPHI 3HAYCHHSI ¥ IPUMEHEHHSI 3BYKOBBIX BOJIH B )KM3HU YEJIOBEKA

26/15

Wnurepdepennus, nudpakuus u Cnosxenue BoiH. UnTepdepennus. ¥Ycnosue makcumyMoB. HTepdepenrionnas
MOJISIpU3aLMs MEXaHUYECKUX BOJIH kapTuHa. KorepeHnTHsie BosiHbL. CTostuast BojiHa. COOCTBEHHBIE (PE30HAHCHBIE)
4acTOThl, aKycTUYeCKui pezoHanc. Judpakuus BosH. [Tonspuszaus BosH, mioc-
KOIOJIIPU30BaHHAs BOJIHA

MemanpeomemHple: BLISIBIATH TPOOJIEMY, MHUIIMATHBHO COTPYIHUYATH B IIOMCKE U cOOpe HH(GOPMAITUH IS €€ pa3pelIeHUs;, BRIACIATh U
OCO3HABAaTh TO, YTO YK€ YCBOCHO B Kypce (PM3HMKH M YTO €IIE MOJJICKUT YCBOCHHIO, OIICHIBATh KAYECTBO M YPOBEHb YCBOCHHUS MaTepHaa;
aHAJTM3UPOBATh U CHHTE3UPOBATh 3HAHUS, BRIBOJIUTH CJICIICTBHS, YCTAHABIMBATH IPHYNHHO-CIICJICTBEHHBIC CBS3U, CTPOUTH JIOTHUECKYIO
IeTb PACCY)KJICHUH, BBIIBUTATh U 000CHOBBIBATH TUIIOTE3bI

JauyHocmuble. GOpMUPOBAHKE IIETOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU U
0011IeCTBEHHOM MPAKTHKH

npeomemHble: HAYIUTHCS OOBSCHATH SBJICHUS HHTEPDEPEHITNH, TUPPAKIIUN U TOISPU3AIUN MEXaHHYECKIX BOJIH; HAXOAUTh IPUMEPHI
ITHX SIBIICHHUI B OKPYXXAIOIEM MUPE

27/16

BHGKTpOMaFHI/ITHHC BOJIHBI 1 BpreBoe OJICKTPHUYECKOC II0JIC. Bo3unkHOBEHHE MAarHUTHOTO TIOJIS IIpU U3BMCHE-
HHUU SJICKTPUUCCKOT'O ITOJI. 9HCKTpOM&FHHTHO€ oJjie Kak ocodas (bopMa Mmare-
puu. :‘)J'ICKTPOMaFHI/ITHaH BOJIHA. HSJ’Iy‘ICHI/Ie OJICKTPOMAardiMTHBIX BOJIH. CsoiicTBa
QJICKTPOMAIrHUTHBIX BOJIH

MemanpeomemHuule. C TOCTATOYHOM MOJHOTONW U TOUHOCTBIO BBIPaXKaTh CBOU MBICII B COOTBETCTBHH C 3a/la4aMU U YCIOBUSMU KOMMYHU-
Kalluy, CIyIlaTh U BCTYNATh B IMAJIOT, y4aCTBOBAaTh B KOJJIEKTUBHOM 00CYXAEHUU Mpo0ieM; GOopMUpPOBATh LieJIenojlaraHie Kak
IIOCTAHOBKY y4eOHOM 3aJJauil Ha OCHOBE COOTHECEHUSI TOT0, YTO YK€ U3BECTHO M YCBOEHO YYaIIUMCS, U TOTO, YTO €€ HEU3BECTHO;
CaMOCTOSITEJIHO BBIJIENIATH TO3HABATENIbHYIO 11€J1b, YCTAHABIMBATH IPUUYMHHO-CIICICTBEHHBIE CBSI3H, J€TaTh BHIBOJIBI U 0000IIECHHS
auynocmuwle: GopMUPOBAHUE YCTOMYMBOTO HHTEpPECA K U3YUEHHUIO HOBOTO, YOXKIEHHOCTH B 3HAUMMOCTH JIOCTH)KEHUH €CTECTBEHHBIX
HayK JUIsl yIOBJIETBOPEHUS 3alpOCOB COBPEMEHHOT0 00IIeCTBa

npeomemnble: HAyIUThCS OOBACHATH 3HAUEHHUE MMOHATHUS "JIEKTPOMArHuTHAs BOJIHA'"; 3HATh YCIOBHSI BOSHUKHOBEHHUS U PaclpoOCTPaHEHHS
3JIEKTPOMArHUTHBIX BOJIH, OCHOBHBIE ITOJIOKEHUS] TEOPUU MakcBeia, CBOMCTBA IIEKTPOMAarHUTHBIX BOJIH; HAYYUTHCSI CPAaBHUBATh
CBOMCTBA 3JIEKTPOMATrHUTHBIX U MEXaHUYECKHX BOJH

28/17

N3o6perenue paano A.C. Ilonossim. ITpun- 1 OmnsiTel ['epuia. Korepep. M3o6petrenue paguo A.C. ITonossim. [IpuHImns!
LUIIbI PaHOCBSI3H pannocBs3u. AMIUIMTYIHAs Moaysinus. JleTekTupoBaHue

MemanpeOMemele: C IOCTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXXAaTb CBOU MBICJIU B COOTBCTCTBUH C 3aa4aMU U YCJIOBUAMU KOMMYHHU-
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Kallu¥; IJIAaHWPOBATh U MPOTHO3UPOBATH PE3YIbTAT CBOCH YUeOHO! eATeIbHOCTH; aHAIM3UPOBATh M CHHTE3WPOBATh 3HAHUS,
yCTaHaBIMBAaTh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKYIO LIETIb PACCYXKACHUN, CTPYKTYpHUPOBATh 3HAHUS
AuyHocmuule: GOpMUPOBAHUE YCTOMUMBON MOTHBAIMU K OOYYEHHUIO; BOCIUTAHHE YyBCTBA ATPHOTH3MA U TOPJIOCTH 32
COOTEYECTBEHHUKOB — TBOPIIOB HAYKHU

npeomemmuble. HAyIUTHCSI OOBSICHITH 3HAUEHUE MOHATHH "Monynsauus", "nerekTupoBaHue'; 3HaTh CyTh ONIBITOB [ eplia, ycTpoicTBO
paauonpuémuuka IlornoBa, OCHOBHbIE IPUHIMIIBI PAAMOCBSI3U; HAYYUTHCS IPUBOJIUTH IPUMEPbl IPUMEHEHUS PaluOBOJIH

29/18

Pannonoxanus, TeaeBuaeHUE, COTOBAs CBSI3b 1 Pacnipoctpanenue pannoBosiH. Pagnonokanus. Pagnoreneckor,
pamunountepdpepomerp. TeneBunenue. Mkonockor, kuHaeckon. ObpazoBaHue
OBETHOI'O 1/1306pa>1<eH1/1${. )KI/II[KOKPI/ICTEU'IHI/ILIGCKI/IG " IIJIa3MEHHBIC TUCIIJIICH.
Tenedonnas csa3p. CotoBas cBsi3b. IHTEpHET

MemanpeomemHuwle. ¢ TOCTATOYHOU MOJTHOTON U TOYHOCTHIO BBIPAXKATh CBOM MBICIIA B COOTBETCTBUU C 33J]a4aMH M YCIIOBHSIMU KOMMYHH-
KaIliy, CJIYIIaTh M BCTYIAaTh B JIMAJIOT, y4aCTBOBATh B KOJUICKTUBHOM OOCYK/IEHUU MPOOIIEM; 0CO3HABATh CAMOTO ce0sl KaK JBMIKYIIYIO
CHJTy CBOETO Hay4EHHSI, CBOIO CITOCOOHOCTD K MPEOJI0JICHUIO MPEMATCTBHN U CAMOKOPPEKIINN; aHATTU3UPOBATh U CHHTE3UPOBATH 3HAHMS,
BBIBOJIUTH CJICICTBUS, YCTAHABIMBATh MIPUUYNHHO-CIIEICTBEHHBIC CBSI3U, CTPOUTD JIOTUUECKYIO 1IETIh PACCYK/IEHUH, BBIIBUTATh U
00OCHOBEIBATh THITOTE3bI

auunocmuule. GOPMUPOBAHUE YMEHHS BECTH JTUAJIOT C YYUTENIEM U OJHOKJIIACCHUKAMU Ha OCHOBE PaBHOTIPABHBIX OTHOIICHUI M B3aUMHOTO
YBaXKEHUS; 0CO3HAHNUE [ICHHOCTH HAyYHBIX 3HAHUH I OOBSICHEHUS SBJIICHUM OKPY)KAIOIIETO MUPA U UX 3HAYUMOCTH JJII TEXHUYECKOTO
nporpecca o01ecTBa

npeomemmbole. 3HaTh Chepbl IPUMEHEHHUS JICKTPOMArHUTHBIX BOJIH, TPUHITUIIBI OCYIIECTBICHHS TeIe(POHHOM, TEICBU3MOHHOM MepeIauH,
COTOBOM U CITyTHUKOBOM CBSI3U

30/19

Pemrenue 3agau | 1 | Pemenue 3amay o reme "Boaabr". [loaroroBka Kk KOHTPOJIBHOM paboTe

MemanpeOMemele: OPraHMu30BbIBATH yqe6Hoe COTPYAHHUUYCCTBO C YyHAIUMUCA U YIUTEIICEM, OIIPCACIIATH CIIOCOOBI HCﬁCTBHﬁ B paMKax
IPCAT0KCHHBIX YCJIOBPII;'I u Tpe60BaHI/II71; CTaBUTb yqe6Hy10 3aaa4y, COCTaBJIATH ILIaH U MOCICA0BATCIIbHOCTD ,Z[GﬁCTBPIﬁ, OCYIOCCTBJIATDH
KOHTPOJIb B (I)opMe CpaBHCHUA crocoba ,Z[eﬁCTBHH U CTro pe3yiibTaTa € 3aIlaHHBIM 3TAJIOHOM C L EJIBIO 06Hapy>1<eHI/151 OTKJIOHCHHMH M OTJIMYNMN
OT 3TaJIOHA, BH6I/IpaTB Haunboee 3(1)(1)6KTI/IBHBIG MCTO/bI PCIICHUA 3a/la4 B 3aBUCUMOCTH OT KOHKPCTHBIX YCHOBHﬁ, KOHTPOJUPOBAThL U
OLCHUBATH ITPOUCCC U PE3YIIbTAThI ACATCIbHOCTH

JIUYHOCMHbIE. Q)OpMHpOBaHI/Ie KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H_I6HI/II/I " COTPYAHHUYICCTBC CO CBEPCTHUKAMU U YUUTCIISIMU,
OBJIAICHUC HAYYHBIM IOAXO0A0OM K PCHICHUIO PA3JIMYHBIX 3a1a4

npedmemnble: HAYIUTBCS IIPUMCHSATH HMCIOIIUECCA 3HAHUA K pCIICHUIO KOHKPCTHBIX 3a/ia4; 'paMOTHO 0(1)0pMJ'I}ITB peUICHUC 3a1a4 B
TCTpaau; UCIIOJIL30BATh MaTeMaTUYECKUI aIrrapar B peHICHUH 3a1a4 Ha YPOKax (1)I/I3I/IKI/I; OBJIAJICBATb HAYYHBIM IIOAXOAOM K PCHICHUTO
PA3JIMIHBIX 3aJ1a4 110 TEMC

31/20

KonTposnpHas padota Ne3 "BosnHb" ‘ 1 |

MemanpeOMemele: C JIOCTaTOYHOM MOJHOTOM U TOYHOCTBIO BBIPAXKATh NMCbMCHHO CBOH MBICJIH; IIJIAHUPOBATHL U ITPOTrHO3UPOBATH
pE3yibTaT; pCllaTh 3aa41 Pa3HbIMHA CHOCOGaMI/I, BBI6I/IpaTL HanOoee B(I)Q)CKTI/IBHBIG MCTOAbI pCHICHUW S, TPUMCHATH NOJTYUCHHBIC 3HAHUA
JIUYHOCMHblE. (I)OpMI/IpOBaHI/IC HEJIOCTHOI'O MUPOBO33PCHUA, COOTBETCTBYIOIICTO COBPCMCHHOMY YPOBHIO Pa3BUTHUA HAYKU U
O6H.[€CTBCHHOI‘/’I MPAaKTUKH, HABBIKOB CaMOaHaJIn3a 1 CAMOKOHTPOJISA
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npeomemHnble. 3HATh U TIOHUMATh (PU3HMUECKUI CMBICT U3yYE€HHBIX TOHATUH, 3aKOHOB, SIBJICHUI; HAYYUTHCS CUCTEMAaTU3UPOBATh U
BOCITPOM3BOIUTH 3HAHUS U HaBBIKH, IIOJyYEHHbIE IIPU U3ydyeHUU Tembl "BoaHbl"

Ontuka (15 yacos)

32/1

Ckopocrtsb cBera. [Ipunnun ['toiirenca. 3akoH 1 KopnyckynsipHast u BOJIHOBasi TEOPUM CBETA. DJIEKTPOMAarHUTHas TEOPUsI CBETA.
OTpaX€HUsl CBETA KBanToBble cBoiicTBa cBeTa. ['eomeTpuueckas ontuka. CeetoBoil 1yd. CKOpoCTh
cBera, MeTobl €€ u3Mmepenusd. [Ipunnun [Noirenca. [lnockast BosHa. 3akoH
oTpaxxeHHsl cBeTa. Pernienue 3agau

MemanpeomemHbple: TUIAHUPOBATH y4eOHOE COTPYTHUYECTBO C YUUTENIEM B CBEPCTHUKAMU; (POPMUPOBATH IIEJIENIOIaraHue Kak MOCTAaHOBKY
y4eOHOM 3a7]aui Ha OCHOBE COOTHECEHUS TOTO, UTO YK€ U3BECTHO U YCBOEHO YYAIIUMCSI, ¥ TOTO, YTO €II€ HEU3BECTHO; BBIJCISTH U
(hopmyIupOBaTh TO3HABATENBHYIO 11€J1h, UCKATh U BBIACIATh HEOOXOIUMYIO HH(OPMAIINIO, CIIEIOBATh AITOPUTMY JI€ATEIbHOCTH
auunocmuule. GOPMUPOBAHNE YCTOMUNBON MOTHBAIIMY K 0OYYSHHIO HA OCHOBE COCTABIICHUS aJiTOPUTMa PEIICHUS 3a/1a4; MPUMEHEHUE
TEOPETHUYECKUX 3HAHUH JJIs1 OOBSICHEHHS SIBIICHUN OKPY)KAIOIIETO MUPa

npeomemHmble. HAYIUTHCS OOBIACHITH 3HaUCHUE TIOHATHI "cBeT", ""cBeTOBast BojiHA", "CKOPOCTH CBEeTa"; OOBSCHSITH SIBJICHUE
pacrpoCTpaHeHHE U OTPAKEHUS CBETA; 3HATh (POPMYIMPOBKY MpUHIIMNA [ ToMTreHca 1 3aKoHa OTPAKEHUSI CBETA; HAYYUTHCS PENIaTh 3aa4H
110 TEME; 3aMKMChIBATh YCIOBHE M PEIICHUE 3a/1a4 110 COCTABJIEHHOMY aJTOPUTMY

33/2

3akoH npenomieHus ceera. [loinHoe BHYT- 1 [Ipenomiienne cBeta. 3aKOH MPEJIOMIICHUS cBeTa. AOCOIOTHBIN MTOKa3aTelb
PEHHEE OTpaKEHUE MPEIOMIIEHHUS Cpelibl. X0/ JIydeil B TpeyroyibHOU npu3me. [losiHoe BHyTpeHHEe
oTpaxenue. [IpenenbHbIii yroj MoJHOTO BHYTPEHHETO OTpaKeHHs. BolokoHHast
OIITHKA. Penrenue 3amau

MemanpeOMemnble: IJIAaHWUPOBATb yqe6Hoe COTPYAHHUUCCTBO C YUUTEIIEM U CBEPCTHUKAMU, OIIPEACIIATH CIIOCOOBI I[GP'ICTBHI}'I B paMKax
IPCAT0KCHHBIX YCJIOBI/Iﬁ u Tpe60BaHI/II71; CTaBUTb yqe6Hy10 3aaa4y, COCTaBJIATH ILIaH U MOCICA0BATCIIbHOCTD ,Z[GﬁCTBPIfI, OCYIICCTBIIATDH
KOHTPOJIb B (bopMe CpaBHCHUA crocoba ,Z[eﬁCTBHH " €TI0 pe3ylibTaTa ¢ 3aJaHHBIM 3TAJIOHOM C LCJIBIO 06Hapy>KeHI/I${ OTKJIOHCHHMH M OTINYNMI
OT 3TaJIOHA, BBIACIIATH U (bOpMYJ'II/IPOBaTB IMO3HABATCIIbHYIO II€JIb, UCKATh U BBIACIIATH HCO6XO,Z[I/IMYIO I/IH(bOpMaI_[I/IIO, CJICO0BATh AJITOPUTMY
ACATCIIBbHOCTH

JIUYHOCMHbIE. (I)OpMI/IpOBaHI/Ie CaMOCTOATCIBHOCTH B HpI/IO6peTCHI/II/I HOBBIX 3HAHUH

npeomemnbte: HAy4IUTBCH O00BACHATH 3HAUEHHE TTOHATHSA "TTOKA3aTeNlb HpeJ’IOMHeHI/IH"; 3HaTb (1)0pMy.]'II/IpOBKy 3daKOHa ITPCJIOMJICHUA CBCTA,
OOBSACHATH SIBIIEHUE IIPEIIOMJICHUS CBETA U ITIOJIHOT'O BHYTPECHHCT'O OTPAKCHUA,; 3alIMCBIBATH YCIIOBHUC U PCIICHUC 3a1aY Ha SIBJICHUC
MpEIOMIICHHUA CBETA IO COCTABJIICHHOMY AJITOPUTMY

34/3

JIaGopatopHas pabota Ne4 "3mepenue no- 1 JlaGopatopHas pabota "M3mepeHue nokasareis MpeaoMiIeHus cTekaa"
Kas3aTeJls IPeJOMIIEHUs CTeKIa" MHCTpyKTaX 10 TeXHUKE 0€301aCHOCTH

MemanpeOMemnble: CTPOUTH IIPOAYKTUBHOC B3aHMOJICHCTBHE CO CBCPCTHUKaMU, KOHTPOJIUPOBAThL, KOPPCKTHUPOBATH U OLICHUBATDH
JIeNCTBUSA napTHépa, C IOCTaTOYHOM MOJHOTOM U TOYHOCTBIO BbIPpa’XXaTb CBOU MBICJIM B COOTBCTCTBHU C 3a/la4aMU U YCIIOBUAMU
KOMMYHUKAIIUH,; COCTABJIATD IJIaH U IOCJICA0OBATCIILHOCTD HeﬁCTBHﬁ, CpaBHHUBATL pPEC3YJIbTAT U CIocoo JIENCTBHS C 3TAJIOHOM C IEJIBIO
O6H&py>KeHI/I${ OTKJIOHEHHMH U OTJ'II/I‘-II/II\/’I; KOHTPOJIMPOBATHL U OLICHUBATH NPOUECCC U PE3YIbTAThI ACATCIBHOCTU

JIUYHOCHIHDbLE: (bOpMI/IpOBaHI/IC MPaKTUICCKUX YMCHHﬁ, y6e)KI[éHHOCTI/I B IPUMCHUMOCTH 3aKOHOB (bI/IBI/IKI/I K Ha6J'IIOI[aeMBIM B
OKpYyKaromeM MHUPC SABJICHUSAM; BOCIIMTAHHUC AKKYPATHOCTU B O6paI_I_ICHI/II/I C J'Ia60paTOpHBIM 060pyI[0BaHI/ICM
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npeomemuble: HAYIUTHCS IKCTICPUMEHTAIBHO OMPEICIATh 3HAUCHHUE MTOKA3aTeNsl MPETOMIICHHS CTEKIITHHOM MTPU3MBI OTHOCHUTEIBHO
BO3/yXa; YYUTHIBATh IMOTPEITHOCTH U3MEPEHUH; IPUMEHATh U BhIpaOaThIBAaTh MIPAKTUYECKHE HABBIKH PaOOTHI ¢ mpubopamu; 3pdekTuBHO
paboTtarthb B mape

35/4

JIunza. [ToctpoeHue n3006pakeHus B JINH3E 1 JIun3a. Beinmykible 1 BOTHYThIE JIMH3bL. ToHKas auH3a. ONTHYECKUH LIEHTD,
TJIaBHAS U TOOOYHBIE ONITUYECKHUE OCH TOHKOH TMH3BI. DOKYC TUH3BI, (POKYCHOE
paccrosHue, pokaibHas II0CKOCTh. Onrudeckas cuiia JuH3bl. [locTpoenue
n300pakeHui B uH3e. Penenue 3amau

MemanpeomemHyie. ¢ JOCTATOYHOU MOJTHOTON M TOYHOCTHIO BBIPAXkKaTh CBOM MBICIIU B COOTBETCTBHH C 33/1a4aMU U YCIOBHUSIMU KOMMYHH-
Kaluy, 100bIBaTh HEJOCTAIOIIYIO HH(OPMAIUIO C IOMOIIBIO BOIIPOCOB; OCO3HABATh CAMOT0 ¢e0s KaK JBMKYIYIO CUIIY CBOErO Hay4eHHUS,
CBOIO CLIOCOOHOCTH K MPEO0JI0JIEHUIO MPENATCTBUM U CAMOKOPPEKIMH, COCTABIIATH TUIaH PELIEHUS 3a7a4l, CAMOCTOSITENILHO UCIIPABIISATh
OLIMOKY; CO3/1aBaTh, IPUMEHATh U PEe0OPa30BbIBATh 3HAKM M CUMBOJIbI, MOJIEJIA U CXEMBI JUIsl pELIeHUs YY€OHBIX U MO3HABATEIbHBIX
3a/1a4, BBIJENATH U KJIacCU(PUIIMPOBATh CYIIECTBEHHbIE XapaKTEPUCTUKH 00BbEKTa

auynocmuwle: GOPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEH -
HOM MPaKTHUKH; UCII0JIb30BaHNE IPUOOPETEHHBIX 3HAHUM JUIsl 0ObSICHEHUS SIBJICHHM, HaOMI0JaeMbIX B TOBCEAHEBHOMN )KU3HU
npeomemmuble. HaAyIUTHCS OOBICHITH 3HAUECHUE MOHATHH "ToHKast muH3a", "PoKycHOe paccTosiHue", ""onTHYecKasi Cujia JIMH3bI'"; OTINYaTh
coOMparoIIMe U PacCEUBAIOIINE JIMH3bI; CTPOUTH N300paXKEHUsI B COOMpArOILEel U paccerBaroIeH JIMH3E U XapaKTepu30BaTh U3

36/5

®dopmysia TOHKOH JIMH3bI. Y BEJIMUCHHUE 1 dopmynia TOHKOHM IuH3bL. JInHeHoe yBennyenue. Pemenue 3anau
JIUH3bI

MemanpeomemHple: TUIAHUPOBATH y4eOHOE COTPYTHUYECTBO C YUUTEIEM, COTPYIHUYECTBO CO CBEPCTHUKAMU B TIOMCKE U cOope
nH(pOpPMAaLIUY; C TOCTATOYHOM MOTHOTONW U TOYHOCTHIO BBIPAXKaTh CBOM MBICIIH; OCO3HABaTh CAaMOT'0 ce0sl KaK JBUKYIIYIO CUITy CBOETO
Hay4eHUs], CBOIO CIIOCOOHOCTH K MPEOJIOJICHUIO IPEMATCTBUN U CAMOKOPPEKIIUU; CO3AaBaTh, IPUMEHATh U IPe0OpPa30BbIBATh 3HAKU U
CUMBOJIBI, MOJIETTH ¥ CXEMBI JUIsl pEIIeHUs y4eOHbIX U MO3HABATENIbHBIX 3324

Juynocmuwle: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U OOILIECTBEH -
HOM MPaKTUKH; UCIIOJIb30BaHNE TPUOOPETEHHBIX 3HAHUM JIsl OObSCHEHUS SIBIICHHM, HAOII0JaeMbIX B TIOBCETHEBHOM KU3HU
npeomemmuble. HAyINTHCS OOBICHATH 3HAUCHUE TOHATHUS "yBEIMUEHHUE JIMH3bI'"; 3HAaTh (DOPMYITy TOHKOM JTMH3bI, HAYYUTHCS IPUMEHSTh
(hopMyIy TOHKOM TUH3BI ISl pEIICHUS 33a]1a4; TPaMOTHO O(OPMIIATH pPellIeHUE 3aa4 B TETpaau

37/6

JlaboparopHas padota Ne5 "Omnpenenenue 1 Jlaboparopnas padota "Onpenenenue ONTUYECKON CHIIBI U (POKYCHOTO
OTNTUYECKOM CHIIBI 1 POKYCHOTO PacCTOSHUS paccTosiHus coOuparoien JHH3bI"
coOuparoriei JTUH3bI" HHCTpyKTaX MO TEXHUKE O€30MMaCHOCTH

MemanpeOMemnble: CTPOUTH IIPOAYKTUBHOC B3aHMOJICHCTBHE CO CBCPCTHUKAMU, KOHTPOJIMPOBAThL, KOPPCKTUPOBATH U OLICHHUBATH
JIeNCTBUSA napTHépa, C IOCTATOYHOM MOJHOTOM U TOYHOCTBIO BbIpa’XKaTb CBOU MBICJIM B COOTBCTCTBHHU C 3ala4aMU U YCJIOBUSAMU
KOMMYHUKAIIUH,; COCTABJIATD IJIaH U TTOCJICIOBATCIIBHOCTD I[eﬁCTBHﬁ, CpaBHUBATDL PE3YJIbTAT U crocoo JIENCTBUSA C 3TAJIOHOM C IEJIBIO
O6H&py>KeHI/I$I OTKJIOHEHHMH U OTHHQHﬁ; KOHTPOJIMPOBATHL U OLICHUBATH IPOUECCC U PE3YIIbTAThI ACATCIBHOCTU

JIUYHOCMHDblE. (I)OpMI/IpOBaHI/IC MPaKTUICCKUX YMCHHﬁ, y'6C)KIléHHOCTI/I B IPUMCHUMOCTHU 3aKOHOB (I)I/ISI/IKI/I K Ha6J'IIOI[aeMBIM B
OKpYyKaromeM MHUPC ABJICHUAM; BOCIIMTAHHUEC aKKYPATHOCTU B O6paI_I_IeHI/II/I C J'Ia60paTOpHBIM 060pyI[0BaHI/ICM

npedmemuble: HAaYYUTHCA SKCTICPUMCHTAJIBHO OMPCACIIATH 3HAUCHUC ONTUYECKOMN CHJIBI U (I)OKYCHOFO pacCToAIHUA CO6Hp3.IOIJ.ICI>i JIMH3bI;
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YUYUTBIBATh MOTPEIIHOCTH U3MEPEHUH; IPUMEHSATH U BIpaOaThIBATh MPAKTHUECKUE HABBIKH PabOTHI ¢ prbopamu; 3pHEeKTUBHO paboTaTh B
nape

38/7

Hucnepcus ceera. UnTepdepenius crera 1 Hucnepcus ceera. Criextp. OnbiTel FOHTa. MHTepdepenuus crera. Ycnosue
KOT'€pEHTHOCTHU CBETOBbIX BOJIH. IHTepdepennus B Tonkux miéHkax. Komapua
Herotona. /{nuna cetoBoii BosHbL. [IpuMenenne nuureppepenunu

MemanpeomentHble: BBISIBISTH IPOOJIEMY, HHULIMATUBHO COTPYJHUYATH B MOMCKE U cOope nHpopMamu 1yis € pa3pelieHus; BIACIATh U
0CO3HABATh TO, YTO YK€ YCBOCHO B Kypce (PH3HMKH U YTO enI€ MOJUICKHUT YCBOCHHUIO, OIIEHUBATH KAUECTBO M YPOBEHb YCBOCHHS MaTepHaa;
AHAJIIM3UPOBATE U CUHTC3UPOBATH 3HAHUS, BBIBOAUTE CIICACTBUSA, YCTAHABJIMBATD IPUUUMHHO-CJICACTBCHHBIC CBA3U, CTPOUTH JIOTUICCKYIO

I CIIb paCCY)K)ICHI/II\/JI, BBIABUT'AaTh U 000CHOBEBIBATh THITOTE3EI

auyHocmuple. HOPMUPOBAHKE [IEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH 1
0OLIECTBEHHON PAKTUKU

npeomemmuole. HaAyIUTHCS OOBICHTH SIBJICHUS TUCTIEPCUHU U MHTEPPEPEHIINHU CBETA; HAXOAUTh IPUMEPHI 3TUX SBJIECHUI B OKpYKAIOIIEM
MUpE; TPUBOJIUTH PUMEPHI UCIIOIb30BaHM MHTEPYEPEHIINH CBETA

39/8

Hudpakuus csera. JudpakironHas pemer- 1 Hudpaxuus csera. [Ipunuun [toitirenca-®Openens. udpakioHHble KapTUHBI OT
Ka Pa3IUYHBIX MPEMSITCTBUNA. ['paHUIIbI PUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.
Pazpemaromast cmocoOHOCTh onTHYeCKuX TprudopoB. Judpakmuonnas pemérka.
[Tepuona pem€Tku. YcaoBrue MAaKCUMYMOB JUTs TU(PPAKIIMOHHON PEIIETKH.
Judpakumonnsiii ciektp. Pemenue 3a1au

MemanpeomemHple: BLISIBIATH TPOOJIeMy, HHUIIMATUBHO COTPYIHUYATDH B MOUCKE U cOope nHpopMauu Ajs e€ pa3peuieHus ; BhIICIITh U
OCO3HAaBaTh TO, YTO YK€ YCBOCHO B Kypce GU3UKH U YTO €IlI€ MOJUICKUT YCBOCHHIO, OLICHUBATh KAYECTBO U YPOBEHb YCBOCHHUS MaTepHara;
aHAJIM3UPOBATh U CHHTE3UPOBATH 3HAHUS, BBIBOJIUTH CIICACTBHS, YCTAHABINBATH PUUUHHO-CIICACTBEHHbIE CBSA3U, CTPOUTDH JIOTUYECKYIO
LeNb PacCyKJIEHU, BBIIBUTaTh 1 000CHOBBIBAThH TUIIOTE3BI

JuyHocmHuble. GOPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU U
0OLIECTBEHHON PAKTUKHU

npeomemuble: HAYIUTHCS OOBSICHATH SIBJICHUE TUPPAKIIMY CBETA; HAXOAUTh IMPUMEPHI ATOTO SBICHHS B OKPYXKAIOIIEM MHUPE; 3HATh
Ha3HAYeHUE U MPUHIINI AeHCTBUS AU(PPaAKINOHHON PEeETKN

40/9

JlaboparopHas pabota Ne6 "Omnpenenenue 1 Jlaboparopnas padota "Onpenenenue ATUHBI CBETOBOW BOJHBI"
JUIMHBI CBETOBOW BOJTHBI" HHCTpyKTaX MO TeXHUKE 6€30MMacCHOCTH

MemanpeomemHple: CTPOUTH NTPOTYKTUBHOE B3aMMOJIEHCTBHE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh, KOPPEKTUPOBATh U OLIEHUBATh
NEVCTBUS MapTHEPA, C TOCTATOYHOM MOJTHOTON U TOYHOCTBIO BBIPAKaTh CBOU MBICIN B COOTBETCTBHUM C 33JJa4aMHU U YCIOBHUIMHU
KOMMYHUKAIIMH; COCTaBJISATh IUIaH U MOCIIEA0BAaTENbHOCTh IeHCTBUIN, CPAaBHUBATh PE3YJIbTAT U CIOCOO JEHCTBHUS C 3TAJIOHOM C IIEIIbIO
OoOHapyXeHHs OTKIOHEHUH U OTINYMI; KOHTPOJIUPOBATh U OLIEHUBATh IPOILIECC U PE3YIbTAThI ACSATEIbHOCTH

auynocmuwte. GopMUpOBaHHE MPAKTUIECKUX YMEHUH, YOS)KIEHHOCTH B IPUMEHUMOCTHU 3aKOHOB (PM3UKH K HAOIIOAaEMBIM B
OKpY>KaroIlleM MUpE SBJICHUSM; BOCIIUTAHNE aKKypaTHOCTH B 0OpallleHUH ¢ J1abopaToOpHbIM 000pYA0BaHUEM

npeomemmuble: HAYUNTHCS SKCIIEPUMEHTAIBHO ONPENEIATh 3HAUEHNE JUIMHBI CBETOBOM BOJIHBI; YUUTBIBATH OTPEIIHOCTH U3MEPEHUIL;
MPUMEHSTH U BIpabaThIBaTh MPAKTUUECKUE HABBIKK pabOTHI ¢ mprbopamu; 3pGeKTUBHO paboTaTh B Hape
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41/10

ITonepeuynocts cBeTOBBIX BOJH. [ossapusa- 1 OnpiThl ¢ TypMasinHOM. llonepedyHocTh cBETOBBIX BOJH. ECTECTBEHHBIN U
LM CBETa NIOJISIPU30BaHHBIN cBeT. [lonspon bl

MemanpeoMenHple. UCTIONb30BaTh aJIeKBaTHBIE S3bIKOBBIE CPEJICTBA AJIsl 0TOOpakeHus nH(OopMaLuu B OpMe peueBbIX BHICKA3bIBAHUH C
LeJIbI0 TUIAaHUPOBAHUS, KOHTPOJIS U CAMOOLIEHKH; OCO3HAaBATh CaMOro ce0s KaK JBMIKYIIYIO CHJIy CBOEIO Hay4eHHUsI, CBOIO CIIOCOOHOCTH K
MIPEOIOJICHUIO TIPENSATCTBUN H CAMOKOPPEKINH; OOBSICHATH (PU3NYECKHE TPOLIECCHI, CBSI3U M OTHOIICHHS, BBISIBIIIEMBIE B IIPOLIECCE
WU3YyYCHUS JTAHHOU TEMBI

JuyHOCmHBle. POPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON PAKTUKHU

npeomemmuole. HAyIUTHCS OOBSICHATH MONIEPEYHOCTh CBETOBBIX BOJIH C TOUKU 3PEHUS 3JIEKTPOMAarHUTHOM TEOPUH CBETA; 3HATD SBJICHUE
MOJISIPU3allMU CBETAa M Ha3HAYEHHE MOJISIPOUIOB

42/11

[Tpuniumn otHocuTenbHOCTH. [locTynaTel 1 [IpuHIIATT OTHOCUTEIHLHOCTH B MEXaHUKE U AJeKTpoanHamuke. Teopus rdupa.
TEOPUN OTHOCHUTEITBHOCTH OnbiT Maiikenbcona-Mopiu. [TocTynaTsl TEOPUM OTHOCUTEIBHOCTH.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. OTHOCUTEILHOCTh PACCTOSIHUM,
PEIATUBUCTCKOE COKpAIeHUE UTMHBL. PenstuBuctckuii 2 et 3ameneHus
BPEMEHHU. PENATUBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEH.

MemanpeomemHple: BLISIBIATH IPOOJIEMY, HHUIIMATUBHO COTPYIHUYATDH B MOUCKE U cOope nHpopMauu Ajs e€ pa3pelieHus; BbIACTIITh U
OCO3HAaBAaTh TO, YTO Y€ YCBOEHO B Kypce (PU3UKHU U YTO el MOJUICKUT YCBOCHHIO, OLIEHUBATh KAU€CTBO U YPOBEHb YCBOCHHUS MaTepHaa;
aHAJIM3UPOBATh U CHHTE3UPOBATH 3HAHUS, BBIBOJIUTH CIIEACTBHS, YCTAHABIMBATH NPUUMHHO-CIIEACTBEHHBIE CBSA3U, CTPOUTH JIOTHYECKYIO
LeNb PacCyKJIEHU, BbIIBUTaTh 1 000CHOBBIBATH TUIIOTE3BI

JuyHocmHuple. GOPMUPOBAHUE 1IETTOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU U
0OLIECTBEHHON PAKTUKHU

npeomemmuble’ 3HaTh NOCTYIATHl TEOPUU OTHOCUTEIHHOCTU U (POPMYITHPOBKY MPUHIIMIIA OTHOCUTEILHOCTH, OCHOBHBIE CIIEJICTBUS U3
MOCTYJIATOB U MPUMEHSATh UX MaTEeMaTUYECKOE BhIPAXKEHHE ISl PEIICHUs POCTEHIINX 3a/1a4 110 TeMe; TPaMOTHO O(OPMIISITH pelIeHUE
3a/1a4 B TETpaau

43/12

PenstuBucrckas quHamuka. Pemenue 3agau 1 SHCPFI/IH rnmokos. Macca nokos. CBs3b HUMITYJIbCA YaCTHULIbI U eé OHCPIuu.
HpI/IHHI/IH COOTBETCTBUS. Pemenue 3amaq

MemanpeomemHuble: OpraHN30BbIBATh YU€OHOE COTPYJHUUYECTBO C YUAIIUMUCS M YUUTEIEM, ONPEeAEsTh CHOCOOb! JecTBUI B paMKax
MIPEUI0KEHHBIX YCIOBHM U TpeOOBaHUN; CTaBUTh YUeOHYIO 3aj[auy, COCTaBIIATh IUIaH U OCIEI0BATENbHOCTD JEHCTBU, OCYIIECTBIAT
KOHTPOJIb B (hopMe CpaBHEHHUs crioco0a EMCTBUSA U €ro pe3yibTaTta C 3alaHHbIM 3TAJOHOM C LEJIbI0 OOHAPYKEHUsI OTKJIIOHEHUH U OTINYMHA
OT 3TaJIOHA; BBIOMpaTh Haubosee 3(h(heKTUBHBIE METOIbI pEIIEHHs 3a/1ad B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHM, KOHTPOJIUPOBATH U
OILICHUBATH MTPOLIECC U PE3YJIbTAThl IEATEIBHOCTH

auynocmuwte. HopMUpOBaHIE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIICHUH M COTPYAHUYECTBE CO CBEPCTHUKAMHU M YUUTEISIMH;
OBJIQJIEHUE HAYYHBIM MOJX0J0M K PEIICHUIO pa3INYHBbIX 33134

npeomemnble. HAyUUTHCSI OOBACHATH 3HAYCHHE MOHATUH ""Macca mokos", "sHeprust MoKoA"; 3HaTh BHIPAXKEHUS PEISITUBUCTCKON SHEPTUU U
UMIYNbCa, GOPMYIUPOBKY MPUHIIUIIA COOTBETCTBUS; HAYUUTHCS IPUMEHATh UMEIOIINECs 3HAHUA K PEILICHUIO KOHKPETHBIX 3a]1a4;
I'paMOTHO 0(pOPMJISITH pellIeHHE 3a/1a4 B TETPa/IU; UCIOJIb30BaTh MaTEMAaTHUECKUH anmnapaT B pellICHUH 33J1a4 Ha YpOKax (PU3HKH;




No [ara Koun-Bo

wi | mman | akr Tema ypoxka 4ACOB ConepxaHnue ypoka
OBJIAICBATh HAYYHBIM ITOAXOJ0M K PCHICHUIO PA3JIMYHLBIX 3a4a4 110 TCMC
44/13 Buabl uznyuenuii u cnextpos. JJaboparop- 1 TemnnoBoe u3nydeHue. DNEKTpoJrOMUHECHeHUsA. KaTo10/1roMuHeCIeH IS
Has paboTa Ne7 "Habmonenune CriionrHoro u XemwnromuHecueHnus. PotomomuneceHus. Paciipenenenne sHeprum B
JMHENYaToro cuekTpos" cnekrpe. CrnekTpanbHble annaparsl. HenpepbiBHbIE, TMHEHYATHIE U [10JIOCATHIE

cnieKTpbl. CIeKTPhI U3yYEHUS U CIIEKTPHI norionieHus. CrieKTpaabHbIN aHAIN3
Jlabopartopnast padora "HabmrofeHue CrioniHoro 1 JIMHEH4aToro CrnekTpos"
WNHcTpyKkTax o TeXxHUKe 0€30M1acHOCTU

MemanpeomenHbvle: CTPOUTH TIPOTYKTUBHOE B3aMMOCHCTBHIE CO CBEPCTHUKAMU, KOHTPOJIHPOBATh, KOPPEKTHPOBATH M OIICHUBATh
HeﬁCTBHﬂ HapTHépa, C HOCT&TO‘IHOﬁ HOJIHOTOU ¥ TOUHOCTBIO BbIpaXXaTb CBOU MBICJIM B COOTBCTCTBHU C 3a/la4aMU U YCIIOBUSIMHU
KOMMYHHKAITH; COCTABJISITH TUTAH U IOCIIEIOBATEIILHOCTD JICHCTBHM, CPABHUBATH PE3YJITAT U CIIOCO0 ICHCTBUS C 3TAJIOHOM C IEJIBIO
0oOHapyKeHHsI OTKJIOHEHUH U OTJIMYMI; KOHTPOJMPOBATh U OLIEHUBATH MPOIIECC U PE3YNIbTATHI ACITEIbHOCTH

Juynocmuble. POPMUPOBAHUE MPAKTHICCKUX YMEHUN, YOSIKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PM3UKH K HAOIIOaeMbBIM B
OKPY)KAOIIIEM MHUPE SIBJICHHUSIM; BOCITUTAHHE aKKyPaTHOCTH B OOpaIIeHUH ¢ JTa0OpaTOPHBIM 000PYI0BaHUEM

npedmemuble: 3HAaTb OCHOBHBIC BUABI U3JTYUCHHUA W TUIIBI CIICKTPOB; HAYYHUTHCA 0OBACHATH BOSHUKHOBEHNE CIICKTPOB onpenenéHHoro THUIIA
Y Ha3Ha4YeHHeE alnapaToB CHEKTPaIbHOTO aHAIN3a; MPUMEHSAThH U BhIpabaThIBaTh MPAKTUYECKUE HABBIKKA PabOThI ¢ mpubopamu;
a¢hdexTuBHO paboTaTh B mMape

45/14 [Ikaya 31eKTpOMarHUTHBIX BOJIH 1 [[Ixama snexkTpomMarHuTHBIX BoJIH. MH(BpakpacHoe, ynbTpaduoieToBoe,
peHTreHoBckoe usnydenue. ['amma-nmyan. [ToaroroBka Kk KOHTPOJIBHOU paboTe

Memanpedmemuble: C ,Z[OCTEITO“IHOﬁ MMOJIHOTOM W TOYHOCTBIO BbIpa’XaTb CBOM MBICJIKM B COOTBCTCTBHHU C 3aJla4aMi U YCIIOBUAMH KOMMYHU-
Kanuu, I[O6BIB3TB HEAOCTAIOIIYIO I/IH(l)OpMaI_II/IIO C IIOMOLIBIO BOIIPOCOB; OCO3HABAaTh CaMOI'0 cebs Kak ABMXXYIIYIO CHUJTY CBOCTO HAYUYCHMUS,
CBOIO CITOCOOHOCTh K IIpEOaA0JICHUTIO HpCHHTCTBI/Iﬁ U CaMOKOPPEKIIMH, COCTABJIATH IJIaH PEIICHUA 3aJa4n, CAMOCTOATCIIbHO UCITPABJIATH
OH_II/I6KI/I; CO31aBaThb, IPUMCHATH U Hp€06paSOBBIBaTB 3HAaKW U CUMBOJIbI, MOACTIHU U CXEMBbI IJIA PCIICHUA yLIe6HBIX " IIO3HAaBaTCJIbHBIX
3aJa4, BBIICIIATH U KHaCCI/I(l)I/IHI/IpOBaTB CYIIECCTBEHHBIC XapaKTCPHUCTUKHN 00BeKTa

JUYHOCMHbIE: q)OpMI/IpOBaHI/IC MOTHUBAIIMU B U3YYCHUHN HAYK O IIPUPOJE, Y66)K,HéHHOCTI/I B BOBMOKHOCTH IIO3HAHUA ITPHUPOJIbI U
NMPUMCHUMOCTH U3Yy4IaCMbIX 3aKOHOB K Ba)KHEHIIIUM 00/1aCTIM JACATCIIBHOCTH YCJIIOBCUYCCKOI'O O6IJ_I€CTB8., 9KOJIOT'MYCCKOI'O MBIIJICHUA 1
9YBCTBA OTBETCTBECHHOCTH 3a COXPAHHOCTDb 0pr>KaIOH.[eI71 CpeCabl

npedmemnbte: 3HATb OCHOBHBIC JHUAIIA30HbI IIKAJIbI 3JICKTPOMATI'HUTHBIX BOJIH; HAYUYUTBHCA OIIUCBIBATL UX CBOﬁCTBa; MMPUBOJUTL IPUMCPLBI
HUX IPUMCHCHUSA B PA3JIMIHBIX C(I)ean KHU3HCOACATCIIbHOCTH YCJIOBCKA

46/15 KontponsHas padota Ne4 "Onrtuka" | 1 | KonrtponbHas padora no reme "Onruka”

MemanpeomemHyle: C TOCTATOUHON NOJTHOTOW U TOUHOCTBIO BhIpAKaTh MMCbMEHHO CBOM MBICIIH; IIJIAHUPOBATH U MPOTHO3UPOBATH
pe3ynbTaT; penaTh 3a/1a4l pa3HbIMU crioco0amu, BEIOMpaTh Hanbomee 3(hheKTUBHBIE METOIBI PELICHHs], TPUMEHSTh MOJIyYeHHbIC 3HAHUS
JuyHocmuple: GOPMUPOBAHUE IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIECTBEHHON IPAKTUKY, HABBIKOB CaMOaHaIN3a U CAaMOKOHTPOJIS

npeomemmuble. 3HaTh U IOHUMATh (PU3UYECKUN CMBICT N3YYEHHBIX MMOHSATUH, 3aKOHOB, SIBJICHHIL; HAYYUTHCSI CHCTEMaTH3UPOBATh U
BOCIIPOM3BOJIMTh 3HAHMS M HABBIKHU, NOJIYYCHHbIE ITPU U3Y4eHHH TeMbl "Ontuka"

KBanroBas ¢uznka (16 gacos)
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47/1

CaeroBble kBaHTbI. DoTOADDEKT 1 l'unotesa [1nanka. Keant. [locrostnnas [Inanka. @otospdext. OnbiThl
CroneroBa. 3akoHbl poTodddexra. YpaBHeHue DitHmreriHa st GoTodrddekra.
Pabora Bbixoga anexTpoHoB. KpacHas rpanuna gorosddexra. [Ipumenenue
dororddekra. Penienne 3amaq

MemanpeomenmHple. C TOCTaTOUYHOM MMOJHOTON ¥ TOYHOCTBIO BbIPa’KaTh CBOM MBICIIM B COOTBETCTBUHM C 33JjauaMU U YCIOBUSAMU KOMMYHHU-
Kallu¥, BBISBIATH IPOTUBOPEUHSI U IPOOIEeMbI; (GOpMUPOBATH LIEJIEToIaraHie Kak MMOCTaHOBKY y4eOHOI 3a/1aui Ha OCHOBE COOTHECEHUS
TOT0, YTO YK€ U3BECTHO U YCBOEHO yJalllUMCS, U TOTO, YTO €Ill€ HEM3BECTHO; CAMOCTOSATEIBHO BBIIEIATH I03HABATEIbHYIO LEb,
YCTaHaBIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U, OOBACHATH Pa3IMYHbIC SIBJICHUS Ha OCHOBE (PU3NYECKON TEOPUH

auynocmuwle: GoOpMUPOBaHNE YOSKIEHHOCTH B IPUMEHUMOCTH HAYYHBIX 3HaHUHU 1711 0ObSICHEHHUS SIBJIEHUIN OKPY’KAIOLIEro MUpa;
BOCITUTaHHE YyBCTBA FOPAOCTU M MAaTPHOTU3MA HA OCHOBE PaCCMOTPEHUS BKJIa/la YUEHBIX-COOTEYECTBEHHUKOB B MUPOBYIO HAyKy
npeomemmuole: HAyIUTHCS OOBSICHATH 3HAUCHUE MOHATUM, BEJIMYUH U sIBIeHUHN "KBaHT cBeTa", "mocrosiHHas [lnanka", "dboToaddext",
"kpacHas rpanuia goroaddexra", "padboTa Beixoaa 371eKTpoHa"; 3HaTh POPMYIHPOBKY 3aKOHOB (hoTOr(d(dekTa u ypaBHEeHHUs] DHHIITEHHA
g potoaddexra; HAyIUTHCA TPUBOAUTH IPUMEPHI TpUMeHeHus (oTorddekTa B pa3IMUHbIX TEXHUUECKUX CUCTEMAaX; HAyYUThCS peliaTh
3aJ1a4yM 110 TEME; rPaMOTHO 0(OPMIISITh pPELIeHHE 3a]1a4 B TETpau

48/2

®oTonsbl. ['unoresa ge bpoins 1 DHeprus U uMnyibc poToHa. KopmyckynsapHo-BOTHOBOM qyanusMm. ['umnoresa ae
bpoiins. {nuna Bomusl ae bpoiins. [Tpuntun neonpenenéunoctu [ eiizendepra.
JlaBnenune cBera. XMUMHUYECKOE ACHCTBHE CBETA

MemanpeomemHple: BHISBIATH TPOOIIEMy, OCO3HAHHO TUIAHUPOBATH U PETYIMPOBATH CBOIO JEATEIbHOCTD, BIAJETh YCTHOM U MUCHbMEHHON
peublo; BBIMOTHATH JEHCTBUS MO 00pasily, OLIEHUBATh U KOPPEKTUPOBAThH ACUCTBUS; UCKATh HH(OpMaIUio, GOPMUPOBATH CMBICIIOBOE
YTEHHE, 3aKPEIUISATh U IPU HEOOXOIUMOCTH KOPPEKTUPOBATh U3YYEHHBIE CIIOCOObI IeHCTBUM, MOHATHI U alIrOPUTMOB

auynocmuwle: GopMUpOBaHUE YOSKIEHHOCTH B IPUMEHUMOCTH HayYHBIX 3HAHUH JJ1s1 OOBSICHEHUS SIBJICHUN OKPYKAIOILIEr0 MUPA;
BOCITUTaHKE YyBCTBA FOPJOCTH U MATPUOTU3MA HA OCHOBE PACCMOTPEHUS BKJIaa YUEHBIX-COOTEUECTBEHHUKOB B MUPOBYIO HAyKy
npeomemHubvle. HAYIUTHCS OOBICHATH 3HAYCHHE MOHATHH "(POTOH", "KOPIYCKYIIPHO-BOJHOBOU ayanu3M", "naBiieHue cBeTa'; 3HATh
dbopmyny e bpoiins u npuMeHTh e€ s peuieHus 3a1a4; yMeTh OOBSICHATH CYTh IPUHIINIIA HeonpeaenéHHocTH [ eiizendepra

49/3

Pertenue 3agau | 1 | Pemenne 3amad o remam "®otodrdpdext"”, "DoToHb"

MemanpeOMemete: OPraHMu30BbLIBATH y‘Ie6HOC COTPYAHHUUCCTBO C YHAIITUMUCA U YUUTCIIEM, OIIPCACIIATH CII0COOBI ,Z[eﬁCTBHﬁ B paMKax
IPCAIIOKCHHBIX YCHOBHﬁ u Tpe60BaHHﬁ; CTaBUTb y‘Ie6Hy10 3aavy, COCTABJIATH IJIAH U IMOCICAOBATCIIBHOCTD ﬂeﬁCTBHﬁ, OCYHICCTBJIATH
KOHTPOJIb B (bopMe CpaBHCHUA crocoba JIECTBUS U €T0 pe3yiibTaTa € 3aIJaHHBIM 3TAJIOHOM C L EJIBIO 06Hapy>KeHI/I$I OTKJIOHEHHMH U OTIMYHMI
OT 3TaJIOHA, BHGI/IpaTB HanOoIee 3(1)(1)CKTI/IBHLI€ MCETOIbI PCHICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCHOBHﬁ, KOHTPOJIUPOBATh U
OLCHUBATH IMPOUCCC U PE3YIIbTAThI ACATCIBHOCTH

JIUYHOCMHblE. (I)OpMI/IpOBaHI/Ie KOMMYI{HKaTHBHOﬁ KOMIICTCHTHOCTHU B O6H_IGHI/II/I " COTPYAHHUYICCTBC CO CBEPCTHUKAMU U YUUTCIISIMU,
OBJIAICHUC HAYYHBIM IMOAXO0A0OM K PCHICHUIO PA3JIMYHBIX 3a1a4

npedmemnble: HAay4YUTHCA MPUMCHATH UMCIOIUECCA 3HAHUSA K PCIHICHUTIO KOHKPETHLBIX 3a1a4; I'PaMOTHO O(I)OpMJ'I}ITB peICHUC 3a1a1 B
TCTpaau; UCIIOJIL30BATh MaTeMaTUYECKUMN aIrrapar B pCHICHUH 3a1a4 Ha YPOKax (I)I/ISI/IKI/I; OBJIaJICBATh HAYYHBIM IOAXOAOM K PCHICHUIO
PAa3JIMIHBIX 3aJ1a4 11O TEMC

50/4

Crpoenue atoma. OnbIThl Pezepdopaa ‘ 1 | Atom. Cnektp atoma Bopopona. Cepun banbmepa, Jlaitmana, [Tamena. Monens
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atoma Tomcona. OmnwiTel Pesepdopaa. [Inanerapras moaens atoma. Pazmepst
aTOMHOTO sipa

MemanpeomenmHple: C TOCTATOYHOM MOJTHOTOW U TOYHOCTBIO BBIPAXATh CBOU MBICIIH, CIYyIIaTh U BCTYNATh B IMAJIOT, y4aCTBOBATh B
KOJUIEKTUBHOM OOCYX/IE€HUHU MTPOOJIEM; BBIAEISATh U OCO3HABATH TO, YTO YK€ YCBOEHO B Kypce (PU3HUKH U YTO €II€ MOJUIEKUT YCBOCHHUIO,
OIICHUBATh KaYeCTBO M YPOBEHb YCBOCHHSI MaTepHualia; NCKaTh HHPOPMALKIO, JOPMHUPOBATH CMBICIIOBOE YTCHUE, 3aKPEIUIATh U IIPH
HE00X0IMMOCTH KOPPEKTUPOBATH U3Y4YEHHBIE CIIOCOOBI ICHCTBUM, MOHATHI U aJTOPUTMOB

JuYHOCmHBle. POPMUPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON PAKTUKHU

npeomemmubole. 3HaTb OCHOBHBIE CYIIIECTBOBABIIIME MO/JIEJIM CTPOEHHS aTOMOB, CyTh OIIBITOB Pe3epdopaa; HayduThCst O0BSICHATH MPOOIeMy
COTJIACOBAHUS ITUX MOJIETIEH C 3aKOHAMH KJIACCUYECKOUN (hM3HKHU

51/5

KBanToBsie noctynatel bopa. Moaens atoma 1 [Toctynarel bopa. Monens aroma Bogopoaa no bopy. DHepreTnueckue ypoBHHU.
BojiopoAa o bopy Oneprus nonusamuu. TpyaHoctu teopun bopa. Pemenne 3agau

MemanpeomenHble: C TOCTATOYHOH TTOJIHOTOM W TOYHOCTHIO BBIP)KaTh CBOW MBICIIH, CIYIIATh M BCTYIIaTh B IMAJIOT, YIaCTBOBATh B
KOJINIECKTUBHOM O6CY)K)1€HI/II/I HpO6J’I€M; BBIJICIIATHD U OCO3HABATh TO, UTO YK€ YCBOCHO B KypC€ (i)I/I?)I/IKI/I U 4TO emé MOMJIC)KUT YCBOCHHIO,
OIICHUBATh KAYECTBO M YPOBEHb YCBOCHHSI MaTepualia; aHAIM3UPOBATh U CHHTE3UPOBATh 3HAHUS, BEIBOJIUTD CIICJICTBHS, YCTAHABIMBATD
MPUYNHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKYIO IIEIb PACCYKICHHH, BEIJIBUTATh 1 000CHOBBIBATH THITOTE3bI

AuyHocmuble. GoOpMUPOBAHKE IIETOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0011IeCTBEHHOM MPAKTHKHU

npeomemHuble. 3HaTh POPMYTHPOBKY MOCTYINAaTOB bopa; HayduThCst OOBSCHATH H3ITyUCHUE U MTOTIIONICHUE SHEPTHH AIICKTPOHAMH B aTOMC;
OIHCBIBATH MOJICTIh CTPOCHUS aTOMa BOJIOPO/JIA; PEIIaTh MPOCTEHIITNE 3a]auH TI0 TEME

52/6

VYeTpoicTBO M IPUMEHEHHUE J1a3epOB 1 CrioHTaHHOE ¥ HOHU3UPOBaHHOE U3TyueHre. CBONCTBA JIa3epHOTO U3ITyUEHUSI.
[Tpunuun neictBus j1azepoB. TpEXypoBHEBasi CUCTEMa YHEPIETHUECKUX
ypoBHEH. YcTpoiicTBO pyOHMHOBOTO Jazepa. Jpyrue tTunsl ga3zepoB. [Ipumenenue
Ja3epoB

MemanpeomemHuoie: TUIAHUPOBATh ydeOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMM, paboTaTh B IpyIIe, KOPPEKTUPOBATh U
OLICHUBATh JIEMCTBUS CBEPCTHUKOB; OINPEEIIATh MOCIEJ0BATEIILHOCTh IPOMEXKYTOUHBIX LiesIel ¢ y4ETOM KOHEYHOI'O pe3ysbTara,
COCTaBJISATH IJIaH U OTIPEAEISTh NOCIEI0BATEIbHOCTh ASHCTBUI; HCKAaTh HH(OpMaIHIO, (POPMHUPOBATH CMBICIIOBOE YTCHHE, 3aKPEILISTh U
IIPU HEOOXOIMMOCTH KOPPEKTUPOBATh U3yUE€HHBIE CIIOCOOB! JCHCTBUHN, MOHATUI U aITOPUTMOB

auynocmuwte. GopMUpoBaHIE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIICHUU M COTPYIHUYECTBE CO CBEPCTHUKAMU M YUUTEISIMH;
OBJIJICHUE HayYHBIM MOJXO0/IOM K PELIECHHIO pa3IMYHbIX 331a4; (OpPMHUPOBAHUE 1IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOLIECTBEHHOW MPAKTUKU

npeomemnble. HAyUUThCSI 0OBACHATH 3HaUCHUE MOHATUH "nazep", "MHAYIMPOBaHHOE U3TyueHHe"; paboTaTh C TEKCTOM y4eOHHUKA U
pa3AaToOuHBIM MaTepPHAJIOM; IIPUBOIUTH IPUMEPHI UCIIOJIH30BaHMUS J1a3epa B pa3IMYHbIX 00JIACTSIX YeTIOBEUECKOM KU3HEACITEIbHOCTH

53/7

CrpoeHue aTOMHOTO si/ipa. SlaepHble CUIlbl U 1 [IpoToHHO-HENTpOHHAs MOAENb Aapa aToMa. Hykinonsl. MaccoBoe U 3apsiioBoe
SHEPrus CBS3HU spa yucia. SaepHbie cuitbl, X ocodeHHocTu. [ledekt macc. DHeprust cBA3H
ATOMHOTO siipa. Y ieabHasi SJHeprus cBaA3u. Peuienue 3agau
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MemanpeomemHple: C TOCTATOYHOM MOJTHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIIH, CIyIIaTh U BCTYNATh B IMAJIOT, y4aCTBOBATh B
KOJIIEKTUBHOM OOCYXJIEHUH NPpo06ieM; GOpMUPOBATH LIEJIENO0IaraHue Kak IOCTaHOBKY y4eOHOM 3a/1auil Ha OCHOBE COOTHECEHHS TOTO, UTO
y’K€ U3BECTHO M YCBOCHO y4alllUMCS, U TOTO, UTO €€ HEU3BECTHO; CAMOCTOSATENILHO BBIJIENSITH [I03HABATENBHYIO 11€J1b, YCTAaHABINBATh
MPUYMHHO-CIIEICTBEHHBIE CBSI3H, OOBSICHATh Pa3IMYHbIC SIBICHUS Ha OCHOBE (pU3MYECKON TEOpUH, CO3/1aBaTh, IPHMEHSTH U
peoOpa30BHIBATh 3HAKH U CHMBOJIBI, MOJIEIIA ¥ CXEMBI JIJIsl pEIIeHHs YUeOHBIX M ITO3HABATEIbHBIX 33134

JAuyHocmuple. HGOPMUPOBAHKE [IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0OLIECTBEHHON PAKTUKH, YOSXKAEHHOCTH B IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB K pEabHBIM SBJICHUSIM

npeomemmuole. HAyIUTHCS OOBSICHITH 3HaUEHUE MOHATUH "TipoToH", "HeTpoH", "saepHble cuibl", "nedekt macc", "sHeprus cBa3u"; 3HaTh
CTPOEHHUE aTOMHOTO $]Ipa; HAYYUThCS PACCUUTHIBATh A€(DEKT Macc M SHEPTHUIO CBSA3H Spa; 3allMChIBaTh YCIOBUE U pELIEHHE 3a1ay 10
COCTaBJIEHHOMY QJITOPUTMY

54/8

OTtkpbITHE pagroakTUBHOCTU. Anb(a-, Oera- 1 OtkpsiTue pagunoakTuBHOCTH. OnbITH Pesepdopa o n3yyeHuro cocraBa
Y TaMMa-u3JIyuyeHue paaMoaKTUBHOIO n3nydeHus. Anbda-, 0eTa- U raMMa-JIydu

MemanpeomemHuble. BHISBISITH MPOOJIEMY, ¢ IOCTATOYHOM MOJIHOTOW U TOYHOCTHIO BBIPAXKaTh CBOM MBICITH; BBIIEISITH U OCO3HABATH TO, YTO
YK€ YCBOCHO B Kypce (PM3HKHU U YTO €IIE TOIJICKUT YCBOCHHIO, OIIEHUBATh KAYECTBO M YPOBEHBb YCBOCHUSI MaTepHalia; aHaTU3UPOBATh U
CUHTE3UPOBATh 3HAHUS, BBIBOJUTH CJIEACTBUS, YCTAHABINBATH IPUUNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKYIO IIEMb PaCCyXACHUM,
BBIJIBUTaTh U 000CHOBBIBATH TUIOTE3bI

JuyHOocmHuble. POPMUPOBAHUE YCTOMYMBOM MOTHBALIMM K TPUOOPETEHUIO HOBBIX 3HAHUMN, PEJCTABICHUIN O BO3MOKHOCTH MO3HAHUS
OKPY’KaIOILIEro MHpa MyTEM MOCTAHOBKH HAyYHBIX SKCIIEPUMEHTOB

npeomemmuble: HAyIUTHCS OOBSICHATH 3HAUCHUE MOHSTHS "PaIMOAKTUBHOCTD'"; pacCKa3bIBaTh 00 YUEHBIX, UMEIOIIUX OTHOLIEHUE K
OTKPBITHIO ¥ U3YYEHHUIO PAAMOAKTUBHOCTH XUMUYECKUX 3JIEMEHTOB; OIMCHIBATh COCTaB M CBOMCTBA ab(a-, OeTa- U raMMa-u3ITydeHHs

55/9

PaanoaktuBHBIE NTpeBpallieHus. 3aKOH pa- 1 Anbpa-, 6eta- u ramma-yactuiisl. [To3utpon. HelTpuHO M aHTHHEHTPHUHO.
JTMOAKTUBHOIO pacnajia [TpaBuiio cmemenus. [lepuon nomnypacnana. 3aKoH palnOaKTUBHOTO paclaja.
Penrenue 3agau

MemanpeomemHuple: C 10CTaATOYHOHN MOJIHOTON U TOYHOCTBIO BBIP@KATh CBOU MBICIIH, CIYIIATh U BCTYNaTh B AUAJIOT, y4aCTBOBAaTh B
KOJUJIEKTUBHOM 00CYKAEHUH Npo0sIeM; BBIIOJIHATH JEHCTBUS 0 00pa3lly, OLlEHUBATh U KOPPEKTUPOBATh ACUCTBUS; CO3/4aBaTh, IPUMEHSATh
U 1IpeoOpa30BbIBaTh 3HAKU U CUMBOJIBI, MOJICJI M CXEMBI JJISl PELICHUs y4eOHBIX U NMO3HABATEIbHbIX 33734

auynocmuwte. GopMUPOBAHHE LIETOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0I11eCTBEHHOH NMPaKTHKH, YOSKAEHHOCTH B IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB K PEAJIbHBIM SIBJICHUAM

npeomemmuble. HAyIuThCS OOBICHATH 3HaUeHHE MOoHATUH "anbda-pacnan”, "Oera-pacnan”, "ramma-pacnan”, "nmepuos noiaypacnaaa’; 3HaTb
(bopMyIUpOBKY NMpaBuiia CMELIeHNs, GOPMYIUPOBKY 3aKOHA PaJMOaKTUBHOTO paclajia; HayduThCs pellaTh 3aJaudl 10 TeMe; IPaMOTHO
o(GopMIIATH pelIeHHe 3a1a4 B TETpaan

56/10

Metoabl HAOIIOICHNS U PETUCTPALIUH JJ1e- 1 [Tpuniun nevcTBus NpuOOPOB VI PErUCTPALMH 3IEMEHTapHBIX YyacTull. Meton
MEHTapHBIX YaCTHI] cuuHTIWILIAIMH. ["a3opa3zpsaausiil cuérunk [elirepa. Kamepa Bunbcona. Tpek
yactuilbl. [ly3sippkoBast kamepa. MeToJ1 TOJICTOCIOWHBIX (POTOAIMYIBCHIM

MemanpeOMemele: C IOCTaTOYHOM MOJHOTOM M TOYHOCTBIO BBIpaXaTb CBOU MBICJIN, CIIYIIATh U BCTYIIATh B AUAJIOT, YHaCTBOBATh B
KOJJICKTUBHOM OGCY)K,ZLGHI/II/I HpO6HeM; OCO3HaBAaTh CAMOro ce0s Kak JABWIKYHIYIO CHITY CBOCT'O HAYUCHUS, CBOIO CIIOCOOHOCTH K
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IIPEOJOJICHUIO IIPENSATCTBUN U CAMOKOPPEKIIMH; AaHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMS, BBIBOUTD CICJACTBUS, YCTAHABIMBATD
IIPUYHUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTMUECKYIO LIENb PACCYKICHUM, BBIABUTaTh U OOOCHOBBIBATH TUIIOTE3bI

AuyHocmuple. HOPMUPOBAHKE LIEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0IIeCTBEHHOH MPAKTHUKU

npeomemmuole. 3HaTb OCHOBHBIE METO/Ibl HAOIOJEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL, UX IPEUMYIIECTBA U HEJOCTATKN; HAYYUThCS
OOBSICHATH PUHIIHIT PA0OTHI Ta30pa3psaHOTo cuéTunka I eiirepa, kamepsl BuiibcoHa U my3bIpbKOBOI KaMepbl

57/11

SnepHble peakuu. DHEPreTUYeCKuil BbIXO 1 UckyccTBeHHas paguoakTUBHOCTh. OTKPBITHE HEUTPOHA. SiepHble peaKlnu.
SIIEPHOM peaKLun DHepreTuyeckuil BBIXO SACPHON peakuu. DK30- U SHAOTEPMUUYECKUE PEAKLIUU.
Pemenue 3anaq

MemanpeomemHuple: C TOCTATOUHON TOTHOTOM U TOYHOCTHIO BBIPAXKATh CBOM MBICIIH, CIIYIIATh M BCTYINATh B AUAJIOT, Y4aCTBOBAThH B
KOJIJIEKTUBHOM OOCYKJICHUH TIPo0OJieM; 00HApYKUBATh U (POPMYITHPOBATh YIEOHYIO TPOOIEMY; aHATU3UPOBATh M CHHTE3UPOBATh 3HAHMS,
BBIBOJIUTH CJIC/ICTBUS, YCTAHABIMBATh MIPUYNHHO-CIICICTBEHHBIC CBSI3U, CTPOUTD JIOTUUECKYIO 1IETIh PACCYK/ICHU, BBIIBUTATh U
000CHOBBIBATH THIIOTE3BI

Jauunocmuule. GOPMUPOBAHKE IIETIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0011IeCTBEHHOM MPAKTHKHU

npeomemHubvle. HAYIUTHCS OOBICHITH 3HAYCHUE TIOHATHH "saepHas peakius’, "SHepreTHUeCKuil BRIXOA'"; 3HATh OCHOBHBIC THIIBI SIICPHBIX
peakiuii; HAyduTbCs COCTABIISITh YPaBHEHUS SACPHBIX pEaKLUUN U paCCUUTHIBATh UX SHEPTeTUYECKHI BBIXO/I; 3aIIUCHIBATh YCIOBHUE U
pelIeHre 3a/1a4 10 COCTABIEHHOMY aITOPUTMY

58/12

[lenHbie peakuuu. SAnepHbIid peakTop 1 OtkpsiTHE AeneHus sapa ypana. [lennas sagepnas peakuus. M30tomnsl ypaHa.
Koaddumument pazmMHokeHUST HEUTPOHOB. SII€pHBII peakTop, €ro yCTPOMCTBO.
Kputnueckas macca. PeakTopsl Ha OBICTPBIX HEHTpOHAX

MemanpeomemHple: C TOCTATOYHOM MOJTHOTOM U TOYHOCTBIO BHIPAXKaTh CBOU MBICIIU; BBINOIHSTH JEHCTBUS 10 00pasily, OLIEHUBATh U
KOPPEKTUPOBATh JEHCTBUS; UCKATh UH(OPMaLKIO, GOPMUPOBATH CMBICIOBOE YTEHUE, 3aKPEILISTh U P HEOOXOAUMOCTH KOPPEKTUPOBAThH
W3YYEHHBIE CIOCOObI IeHCTBUMN, TOHATUN U allTOPUTMOB

JuyHocmHuble. GOPMUPOBAHUE MOTHBAIIUH B U3YUYEHUHU HAYK O MPUPOE, YOSKIEHHOCTH B BOBMOKHOCTH MMO3HAHUS IPUPOIBI U
MPUMEHUMOCTH U3y4aeMbIX 3aKOHOB K BAXKHEUIITUM O0JIACTAM JESTeIbHOCTH YEI0BEYECKOro 00IIecTBa

npeomemmuble: HAyIUTHCS OOBSICHATH 3HAUCHUE MOHITUI "TlenHas peakius'”, "saepHblid peakTop", "KpuTudeckas Macca'; 3HaTh OCHOBHBIE
YacTH U MPUHIMN JEHCTBUSA AIEPHOTO PEAKTOpa

59/13

TepMmosinepHble peakuuu. [ Ipumenenue 1 TepMmosinepHble peakiuu. [IpuMeHeHne 1epHON SJHEPTUU U COITYTCTBYIOIINE
SIZIEPHOM 3HEPrUM. buonornueckoe aemcTeue npoOnemsl. M3oTomsl. [IpuMenenne painoakTUBHBIX U30TOMNOB. [lorioménnas
paxuanuu 11032 U3JIydeHusl. DKBUBAJIICHTHAs 1032 u3nyueHus. Koaduiment kauectra
W3JTyYEHHUS

MemanpeOMemele: C JIOCTaTOYHOM MOJHOTOM U TOYHOCTBIO BBIPAXKATh CBOU MBICJIM, CIIYIIATh U BCTYIIATh B AXAJIOT, YI4aCTBOBAThH B
KOJJICKTUBHOM O6C}’)KI[CHI/II/I Hp06J'ICM; OCO3HAaBaTh CAMOT0 Ce0s Kak ABHUIXKXYIIYIO CHITY CBOCTO Hay4YCHHs, CBOIO CIIOCOOHOCTh K
Ipeoag0JICHUIO HpeHHTCTBI/Iﬁ U CAaMOKOPPCKIUHN; aHAJIU3UPOBATL U CUHTC3UPOBATh 3HAHNSA, BBIBOAUTD CIICACTBUS, YCTAHABJINBATH
NMPUINHHO-CJICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKYIO IICIIb paCCY)KﬂCHHﬁ, BBIIBUI'aTh U 000CHOBEIBATH THIIOTE3bI
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auynocmuule. GopMUPOBAHHE IETOCTHOIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0I11eCTBEHHOH NMPaKTHKH; BOCIIUTAHNE OTBETCTBEHHOTO OTHOIIEHUS K )KU3HU U CBOEMY 3/I0POBBIO

npeomemHble. HAYIUTHCS OOBSICHATH 3HAUCHHE MTOHATHUS ""TepMOsIIEpHast peakius'"; HAy9UThCS TIPUBOIUTH IPHUMEPHI HCIIOJIb30BAHUS
sIIEPHOM PHEPTMH U OLIEHUBATh PUCKU €€ HCII0Ib30BAHMS; 3HATh O BO3JICHCTBUU PaJAMalliY Ha )KUBbIE OPraHU3Mbl U CIOCOOBI 3aIIUThI

60/14

DneMeHTapHbIE YaCTULIbI 1 Tpu sTana B pa3BUTUN PU3UKHU dIeMEHTapHBIX YacTull. [Tlo3uTpoHn.
AnTtnuactuuel. Jlentonsl. Anponsl. KBapku. ['ntooHs!

memanpeomemuple: C TOCTATOYHOMN MOIHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIIH, CIyIIaTh U BCTYNATh B TUAJIOT, y4aCTBOBATh B
KOJJIEKTUBHOM 00CYKAEHUU Ipo0ieM; (JopMHUPOBATH LeNIeN0IaraHie Kak IOCTAaHOBKY y4eOHOM 3a/1auu Ha OCHOBE COOTHECEHHsI TOTO, 4TO
YK€ U3BECTHO M YCBOECHO Y4YaIIMCSI, U TOTO, 4YTO €II€ HEU3BECTHO; aHAJTM3UPOBATh U CUHTE3UPOBATh 3HAHMS, BBIBOJIUTD CJIEICTBUS,
YCTaHaBJIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTUYECKYIO LIENb PACCYKICHHUM, BHIIBUTATh U 0O0CHOBBIBATh TMIIOTE3bI
AuyHOcmHwle: POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
0OLIECTBEHHON PAKTUKHU

npeomemmuole. HAyIUTHCS OOBSICHITH 3HAUEHUE MOHATHH "d/ieMeHTapHas yactuia”, "aHTuyacTuia'; MpUBOAUTH IPUMEPBI PA3ITUYHBIX
BHJIOB 2JIEMEHTAPHBIX YACTHUIl U UX CBOMCTB

61/15

JlabGopaTtopnast pabota Ne§ "Omnpenenenue 1 JlaGoparopnast pabdoTta "OnpeneneHrne UMITYJIbCa U SHEPTUHU YaCTUIIBI TIPU
HMMITYJIbCA ¥ SHEPTUHU YaCTUIIBI TIPH JIBHKE- JIBIKCHUH B MArHUTHOM T10J1€ (110 hoTOrpadusim)"
HUM B MarHuTHOM TioJie (1o gororpadusm)" HNHCcTpyKTaX IO TEXHUKE O€30TTaCHOCTH

MemanpeomenHble: CTPOUTH TIPOTYKTUBHOE B3aMMOCHCTBHIE CO CBEPCTHUKAMK, KOHTPOJIHPOBATh, KOPPEKTUPOBATH U OLICHUBATh
JeWicTBUS TApTHEPA, C IOCTATOYHOH TOJTHOTON M TOUHOCTHIO BHIPAXKATh CBOM MBICITH B COOTBETCTBHUH C 337a4aMH U YCIOBUSIMHU
KOMMYHUKAIIMH; COCTABJISITh TUIAH U MOCIICA0BATEIILHOCTh ICHCTBUN, CPABHUBATH PE3YJIBTAT U CIIOCOO MEHCTBUS C STAIOHOM C IICITBIO
oOHapyXCHHS OTKIIOHCHHI Y OTIUYUI; KOHTPOJIUPOBAThH M OLIEHUBATH MTPOIIECC M PE3YIBTATHI IESTEILHOCTH

auyHocmuwle. HopMUPOBAHHE TPAKTUICCKUX YMEHUH, YOSIKKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PU3HMKH K HAOIFOIaeMbIM B
OKpYIKaroIlleM MUpE SIBJICHUSM; BOCITUTAHUE aKKyPATHOCTH B OOPAIICHUH C JTa00OPaTOPHBIM 000PYI0BaHUEM

npeoMemHble. HAyIuThCs ONIPEICIISTh UMITYJIbC H SHEPTUIO YaCTHUIIBI 110 €€ TPEKY MPH JBIKECHUH B MATHUTHOM I10JI€; TPUMEHSTh U
BBIPa0ATHIBATh MPAKTHYECCKUE HABBIKUA PabOTHI ¢ MpubopamMu; 3pHEeKTUBHO paboTaTh B Iape

62/16

Kountponsnas padora N5 "KsanroBas ¢huzu- 1 KonTponbnas pabota o reme "KBantoBas dusuka"

n

Ka

MemanpeomemHuple: C J0OCTaATOYHOH MOJIHOTOM U TOYHOCTBIO BBIP@KATh MMCbMEHHO CBOU MBICIIU; TNIAHUPOBATH M MPOrHO3UPOBATH
pe3yibTarT; pemarh 3aa4l pa3HbIMU CIOcO0aMu, BBIOMpaTh Hanbosee 3pHheKTUBHBIE METOAbI peIlIeHHs], TPUMEHSATh MOJyYeHHbIE 3HAHUS
auynocmuwle: GOpMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U
00I11eCTBEHHOH NMPaKTHKH; (POPMUPOBAHHE HABBIKOB CAMOAHAaJIM3a U CAMOKOHTPOJIS

npeomenHble. HAyYUThCSI CUCTEMAaTU3UPOBATh U BOCIIPOM3BOIUTH 3HAHUS U HaBBIKH, MOJyYEeHHbIE U U3ydeHnu TeMbl "KBaHTOBas
¢uzuka"

Actponomusi (4 yaca)

63/1

Buagumoe npuxeHue HEeOECHBIX TENI. 3aKOHBI 1 Hebecnas C(bepa. OKIMITHKA. 3KBaTOpI/IaJ'ILHLIe HeOCeCHBIC KOOpPAUHATHI.
JABHXKCHUS IIJIAHCT I[OKaBaTe.HBCTBO JABVOKCHU A 3emun BOKpYT COJ'IHI_Ia. OHpeI[eJ'ICHI/IC paCCTOﬂHHf/'I
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J0 3Bé3I[. 3aKOHBI JBMKCHUA IIJIAHCT

MemanpeomenHbple: TUIAHUPOBATh y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMM; (POPMHUPOBATH IEJICNIONaraHie Kak MOCTaHOBKY
y4eOHOI1 3a/1a41 Ha OCHOBE COOTHECEHUS TOTO, YTO Y>K€ NU3BECTHO M YCBOCHO YUAIIUMCS, M TOTO, YTO €II€ HEM3BECTHO; BBIICIATh U
(opMynHpOBaTh MO3HABATENIBHYIO €I, UCKATh U BBIACIATH HEOOX0MMYIO HH(POPMALIUIO

auynocmuule. HopMUpOBaHIE MOTHBAIIMH B U3YUYEHUH HAYK O TMPHPO/IE, YOS)KIEHHOCTH B BO3MOKHOCTH TIO3HAHUS IIPUPOIBI U
MPUMEHUMOCTH M3Y9aeMbIX 3aKOHOB K BAKHEHITUM 00JIaCTAM JIEITEIHHOCTH YEJI0BEYECKOT0 00IIecTBa

npeomemHuble. HAYIUTHCS OOBSICHITH 3HAUCHHE MOHATUH "dKxmnTrKa", "HeOecHbIH skBaTop", "MpsiMoe BocxoxaeHue", ""ckiionenue",
"mapamnakc", "mapcex"; onpenensTh KOOpANHATHl HEOECHBIX Te Ha 3BE3HON KapTe; 3HaTh (JOpMyIUpPOBKY 3akoHOB Keruiepa, HayuuThes
00BSICHATH IBM)KEHHUE TUTAHET Ha OCHOBE 3akoH Kemepa

64/2

[Ipupona ten ConHEYHOU CUCTEMBI 1 Bunumoe npuwxenue Jlynsl. CoaHeuHsle U TyHHbIE 3aTMeHMs. [IpuiinBHbIE
apienus. [manersr 3eMHOM rpynimbl. [InaneTsl-rurantsl. KapinkoBble MIIaHETHI.
Actepounpbl. KomeTsl. MeTeopbl 1 METEOPUTHI

MemanpeomemHuble: TUTAHUPOBATH ydeOHOE COTPYAHUYECTBO C YUUTEIIEM U CBEPCTHUKAMH; OTIPEICISTh MTOHSATHUS, CTPOUTH
YMO3aKIIIOYCHUA, ACJIaTh BEIBOABI; BBIJCIIATL U (i)OpMy.]'II/IpOBaTI) IMO3HAaBAaTCJIbHYIO LE€JIb, UCKATh U BBIJACIIATH HGO6XOHI/IMYIO I/IH(l)OpMaHI/II-O
JuYHOCmHble: POPMUPOBAHUE [IEITOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH H
0011IeCTBEHHOM MPAKTHKHU

npeomemHble. 3HaTh OCHOBHBIE OOBEKTHI, BXOISIINE B COCTaB COJIHEYHOI CUCTEMBI; HAYYHUTHCS OMHCHIBATH MX PU3UUECKYIO IPUPOTY
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Couniie. CTpoeHuUE U 3BOJIONUSA 3BE3] 1 OcHoBHblie xapaktepuctuku Comaia. CTpoeHHne COTHEUHON aTMOCHEPHI.
CoJiHeuHasi akTUBHOCTh. J{lnarpamMma "crekTp-cBeTUMOCTh'". CrieKTpaibHas
kinaccudukaius 38€31. Maccsl 38€371. Mcrounuk sHepruu CosiHIA U 3BE3 .
Bnyrpennee ctpoenue ConHna u apyrux 38€31. benbie kapnuku. [Iynscapsl u
HeUTpoHHbIE 3BE3/1bl. UEépHBIE AbIphl. [IpoTo3Be3aa. [1nanerapHas TyMaHHOCTD.
CBepxHOBas 3Be3/7a

MemanpeOMemete: IJIAaHUPOBATb y‘Ie6HOC COTPYAHHUUCCTBO C YUUTCIIEM U CBCPCTHUKAMHU; OCO3HABATH CaMOI'O cebs Kak ABUIXKYLUIYHO CUITY
CBOCT'O HAYUYCHU:, CBOIO CIIOCOOHOCTE K IMpCO A0JICHHUIO HperITCTBI/Iﬁ H CaMOKOPPCKIUHU, Hp606pa3OBBIBaTB I/IH(bOpMaI_II/II-O U3 OJHOI'O BHJA B
,Z[py1"01>i, HCIIOJIb30BATh MCXKIIPCIMCTHBIC IIOHATHUA U CBA3U

JIUYHOCMHbIE. (I)OpMI/IpOBaHI/Ie HEJIOCTHOT'O MUPOBO33PCHUA, COOTBETCTBYIOIICTO COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKU U
O6H.[€CTBCHHOI\/’I ITPAKTHUKHU, y'6e)K,Z[éHHOCTI/I B IPUMCHHUMOCTHU q)HSH‘IeCKI/IX 3aKOHOB K pPCAJIbHBIM SABJICHUSAM

npet)memnble: 3HATb OCHOBHBIC XaPAKTCPUCTHUKHU 3Bé3,£[, CTPOCHHUC COJ'IHI_Ia, CTaJWM 3BOJIIOIUH U KU3HH 3BE3]T
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INanaxktuku. Crpoenue u 3Bosronus Beenen- 1 Mueunsiii [ytes. nddy3Hbie 1 oTpaxarenbHble TYMaHHOCTH. YEpHas abIpa B
HOM 1eHTpe MileyHOoro nmyTu. DJUIMIITUYECKUE, CIIMPAJIBHBIE U HETPABUIIbHbBIE
TaJIaKTUKH. AKTHBHBIE TAJIAKTUKU U KBa3apbl. CkomuieHus rajnaktuk. KpacHoe
cMmeneHue. 3akoH Xab6sna. Moaens pacupsouieiics Beenennoii. Pasmepst n
Bo3pacT Becenennoi. Monens "ropsiueit Becenennoii". PenukroBoe nznydenue

MemanpeOMemele: C JOCTaTOYHOM IOJIHOTON U TOYHOCTBIO BbIpaXXaTb CBOU MBICJIH, CJIYIIATh U BCTYIIATh B IUAJIOT, YI4aCTBOBAThH B
KOJJICKTUBHOM OGCY)KZLGHI/II/I r[po6neM; ONPCACIIATD NOHATUA, CTPOUTH YMO3AKIIIOUCHU S, 1CJIATh BBIBOAbI; AHAJIM3UPOBATL U CHHTC3UPOBATDH




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

3HaHUSA, BBIBOJUTH CJIEACTBUS, YCTAHABIUBATH IIPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKYIO LIEIb PACCYKICHUM, BBIIBUTaTh U
000CHOBBIBAThH TUIIOTE3BI

auyHocmuwle. GopMUPOBAHHE IIETOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON IPAKTUKHU

npeomemmble: 3HaTb OCHOBHBIE TUIIBI TAJIAKTUK U CTpOoeHKe Hamel ['anaktuku — Miteynoro Ilyru; uMeTs npencTaBieHre O COBPEMEHHOM
COCTOSIHUM KOCMOJIOTUH

HroroBas koHTpoJbHas pabota (1 gac)

67/1 Wrorosas koHTpoJIbHAs paboTa ] 1 | Wrtorosas koHTpoJIbHAsE paboTa 10 OCHOBHBIM TeMaM Kypca ¢pusuku 11 kiacca

MemanpeomemHubie: C J0CTaATOYHOH MOJIHOTOM U TOYHOCTBIO BBIPKATh MMCbMEHHO CBOU MBICIIU; TNIAHUPOBATH M IPOrHO3UPOBATH
pe3yNbTaT; penarh 3a1a4l pa3HbIMU crioco0amu, BeIOMpaTh Hanbosee 3 heKTUBHBIE METOIbI PELLIEHHS], TPUMEHSTh M0JIyYeHHbIE 3HAHUS
AuyHOcmHwle: POPMUPOBAHUE LIEIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
00LIEeCTBEHHON IPAKTUKH; (OPMUPOBAHNE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmuble. HaAyIUThCS] CHCTEMATU3UPOBATh U BOCIIPOU3BOIUTH 3HAHUS U HABBIKH, TIOJyYEHHbIE TIPU U3YUYEHUHU TeM Kypca pusuku 11
KJacca

Oo6o6menue (1 gac)

68/1 O6o06menne 1 [ToBTOpEHME M3YyUEHHOTO 3a KypC cpeaHel mkonbl. [loaBeaeHne HToroB padoThl
3a T

MemanpeomenmHple: OCYILECTBIATH KOHTPOJIb M1 CAMOKOHTPOJIb CIIOCOOOB JIEHCTBHI; 0CO3HABATh CAMOT0O ce0sl KaK ABMXKYILYIO CHITY
CBOEro Hay4eHUsl, CBOIO CIIOCOOHOCTD K MPEO0ICHHIO MPENATCTBUI U CAMOKOPPEKIUH; OOBACHATh PU3NUYECKHE SABJICHUS, IIPOIIECCHI,
CBSI3HM M OTHOIIICHHS HA OCHOBE COOCTBEHHBIX HAOIOICHU, IKCIIEPUMEHTOB, a TaKkKe (PU3NIECKUX TEOPHit

JuyHocmuple. GOPMUPOBAHUE YCTOWYMBOM MOTUBALIUU K CAMOCOBEPILIEHCTBOBAHUIO

npeomemmuble. HAYYNTHCSl AHATTU3UPOBATH JOIMYIIEHHbIE OIMOKY, BHIIIOIHATH padOTy MO UX MPEAYNPEXKACHUIO, IPOBOJUTH TUATHOCTHKY
y4eOHBIX TOCTUKEHUN

Y4eOHO-IpaKTHYECKOE U YUeOHO-T1a00paTOPHOE 000pyA0BaHHE
JleMOHCTpallmoOHHOE 000pyT0BaHHUE

O6opynoBanue it GpPOHTATBHBIX JIA0OPATOPHBIX PaboT (udpoBas mabopatopus kabuaera « Touka pocta)
Y4eOHO-MeTOAUYECKOE U MATEPHAIbHO-TEXHHYECKOE o0ecneuyeHne 00pa3oBaTe/ibHOI0 MpoLecca

Y4yeOHO-MEeTOIMUECKUI KOMILIEKT, UCIIOJIb3YEMBIH JJIsl pealin3aiuuu padouel MporpaMmbl:
1. Meroauueckoe nocobue «Peanuzamus 00pa3oBaTeIbHBIX IPOTPaMM €CTECTBEHHOHAYYHOUM U TEXHOJIOTMYECKON HANPaBICHHOCTEH 1O
du3uKe ¢ UCcoJib30BaHUEM 000pya0BaHus 1eHTpa «Touka poctay.
2. ®usuka. Paboume mporpammel. [Ipeamernas nunus ydeOonnkoB cepun "Kmaccnueckmii kypc". 10-11 kmaccer: yae0. mocodue st
obmieoOpasoBar. opranu3anuii: 0a30BbeIi U yray6sa. yposuu / A.B. Illataimmaa. — M.: [Ipoceemenne, 2018.




®dwusuka. 10 kimacc: y4e0. it 001eoOpa3oBaT. OpraHu3anuii ¢ MPHJI. Ha JCKTPOH. HocuTene: 0a30Bbiid ypoBeHb / I'.51. Mskures,
b.b. byxoBues, H.H. Corckuii; non pea. H.A. IlappenrneBoit. — M.: Ilpocsemenue, 2014.

4, ®usmka. 11 kmacc: yued. ais o0meo0pa3oBar. OpraHu3alyii ¢ MPWI. Ha DJICKTPOH. HOocHTese: 0a30Bbii ypoBeHb / I'.51. Mskwuiies,
b.b. byxosues, B.M. Uapyrun; nox pea. H.A. IlapdentseBoit. — M.: [Ipocsemienue, 2014.

5. Coopnuk 3aaau o gusuke. 10-11 kiaccel: nocobue A yyaumxcs o0uieo0pa3oBaT. yupex1eHu: 6a30BbIi U NPO(UIBHBIN YPOBHU
/ H.A. TlapdentbeBa. — M.: IIpocBemenue, 2010.

6. ®usuka. "KoHCTpyKTOp" CaMOCTOATENbHBIX U KOHTPOJbHBIX pador. 10-11 kiaccel: mocobue st yuurtened oOuieoOpa3oBar.
yupexaenuii / C.M. Auapromeukus, A.C. CnyxaeBckuit. — M.: [Ipoceemenue, 2010.

7. ®usuka. [loypounsie pazpadorku. 10 kimacc: mocobue s obmeodpazonar. opranuzamuii / FO.A. CaypoB. — M.: [Ipocsemienue,
2015.

8. ®usuka. Iloypounbsie paspabotku. 10 kmacc: mocoOwe s oOmieo0pa3oBar. OpraHu3anuii: 0a30BbIi M yriayOJl. ypoBHH [
10.A. CaypoB. — M.: Ilpoceemenue, 2017.

Jlureparypa:

1. ®enepanbublii 3akoH 0T 29.12.2012 Ne 273-®3 "O6 ob6pazoBanuu B Poccuiickoit deaeparun’.

2. ®I'OC COO (YTBepkaeH npukazoM MuHHCTepcTBa 00pa3oBanus U Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413).

3. ®wusuka. 3amaunnk. 10-11 ki.: mocobue nis obieodpaszopat. yupexaeruit / A.I1. PeimkeBud. — M.: [lpoda, 2015.

4. Coopuuk 3ama4 o ¢usuke: 10-11 kimaccer / O.U. I'pomiieBa. — M.: U3garenscTBo "Dx3amen", 2015.

5. Temartnueckue KOHTPOJIBHBIC U CAaMOCTOSTENbHbIE padoThl Mo ¢usuke. 10 kmace / O.M. I'pomuesa. — M.: U3matenberBo "Dx3amen”,
2012.

6. TemaTuyeckue KOHTPOJBHBIE U CAMOCTOSITENbHBIE paboThl 1o ¢usuke. 11 kmace / O.M. I'pomueBa. — M.: U3narenscTBo "DK3amen",
2012.

7. KauectBeHHbIC 3a1a4u 110 Gusnke B cpennei mkose. [Tocooue mist yuureneit / M.E. Tynpunnackuii. — M.: [Ipocsemenue, 1972,

Texnuueckue cpeacTBa 00yUYEHUS U HATJISAIHBIE TTOCOOMS:

LN s wdE

TCO (koMnbOTEP, MYTBTUMEIUUHBIN IPOEKTOP, IKPaH)

Tabmurer (7x1 — 11xr)

KoMImiekT aeKTpOHHBIX TOcOo0miA TT0 Kypey BU3HKH

HabGop yueOHO-1103HaBaTEIBHOMN IUTEPATYPhI

JlnnakTHyecKuii Mmatepuan

O6opynoBaHue It MPOBEACHUS JTa00OPATOPHBIX padoT
O6opynoBaHue TSI MPOBEACHUS IEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA
CrpaBOYHHKY ¥ SHIUKJIONEIUH 0 (PU3UKE U aCTPOHOMUU



	Пояснительная записка
	В процессе формирования экспериментальных умений по физике учащийся учится представлять информацию об исследовании в четырёх видах:
	• в вербальном: описывать эксперимент, создавать словесную модель эксперимента, фиксировать внимание на измеряемых физических величинах, терминологии;
	• в табличном: заполнять таблицы данных, лежащих в основе построения графиков (при этом у учащихся возникает первичное представление о масштабах величин);
	• в графическом: строить графики по табличным данным, что позволяет перейти к выдвижению гипотез о характере зависимости между физическими величинами (при этом учитель показывает преимущество в визуализации зависимостей между величинами, наглядность и...
	• в аналитическом (в виде математических уравнений): приводить математическое описание взаимосвязи физических величин, математическое обобщение полученных результатов.
	Переход к каждому этапу представления информации занимает достаточно большой промежуток времени, но в старших классах это время можно было бы отвести на решение более важных задач. В этом плане цифровые лаборатории позволяют существенно экономить вре...
	• определение проблемы;
	• постановка исследовательской задачи;
	• планирование решения задачи;
	• построение моделей;
	• выдвижение гипотез;
	• экспериментальная проверка гипотез;
	• анализ данных экспериментов или наблюдений;
	• формулирование выводов.
	Последние годы у учащихся наблюдается низкая мотивация изучения естественнонаучных дисциплин и, как следствие, падение качества образования. Цифровое учебное оборудование позволяет учащимся ознакомиться с современными методами исследования, применяем...
	Описание материально-технической базы центра «Точка роста», используемого для реализации  образовательных программ в рамках преподавания физики.
	направлено на достижение следующих целей:
	Планируемые результаты освоения курса
	Содержание курса
	Учебно-тематическое планирование (10 класс)
	Календарно-тематическое планирование (10 класс)
	Учебно-методическое и материально-техническое обеспечение образовательного процесса

