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IHosicuuTenLHAA 3aNIUCKA

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

. TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHON MPOrpaMMbl CPEIHETO
obmiero obpa3oBaHus, MPEACTaBICHHBIX B DenepaqbHOM TOCyIapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe CpeAHEro 001Iero 0opa3oBaHus;

u [IpumepHoOU OCHOBHOW  00pa3oBaTeIbHOM MPOrpPaMMBbI cpemHero  oOiero
oOpa3oBaHus;
. [Tporpammel no  ¢usnke JUIsL  TIPEIMETHOMN JUHUU y4eOHHKOB

cepun "Kiaccnueckmii kype" mis 10—11 kmaccoB o0meoOpa3oBaTenbHONW MIKOIBI aBTOpa A.B.
[aramunaoit (M.: Ilpocsemenue, 2018).

o OcHOBHO 00pa3zoBaTeIbLHOM MporpaMmMbl OCHOBHOTO 00111ero oopazoanust MbOY "COIII
Ne 15 noc. IIITeIKOBO";

o VYyebnoro mnana MBOY"COII Nel5 noc. IlITeikoBo"

[MuppoBas mnabopaTopuss KapAHUHAIBHBIM 00pa3oM HM3MEHAET METOJUKY U COAEpKaHue
HKCIIEPUMEHTAJIbHONW JESTEIbHOCTY W IIOMOTaeT PEIIUTh BBIILIEIEPEYUCICHHBIE MPOOIEMBI.
[upokuii criekTp HUQPPOBBIX JIATYUKOB IMO3BOJIAECT YYAIIUMCS 3HAKOMHUTBCS C TapamMeTpamu
(pM3UYECKOro 3KCIEPUMEHTA HE TOJBKO HAa KAaYECTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. C
MOMOIIbI0 1U(DPOBOI 1abOpPaTOPUU MOKHO MPOBOAUTH JUIMTENbHBIA SKCIIEPUMEHT [aXKe B
OTCYTCTBHM 3KcIiepUMeHTaropa. llpu 3ToM u3MepsieMble aHHBIE U Pe3yNbTaThl UX 00pabOTKU
0TOOpaKaroTCsl HETIOCPEICTBEHHO Ha IKPAHE KOMITbIOTEpA.

B mpomecce ¢opMupoBaHus SKCIEPUMEHTATBHBIX yMEHUN MO (U3UKE y4YalUNCAd YUUTCS
MPEeACTaBIATh HH(GOPMAIIUIO 00 UCCIIEIOBAHUM B YETHIPEX BUIAX:

. B BepOaJIbHOM: OIKCHIBATHh JKCIIEPUMEHT, CO3/]aBaTh CIOBECHYIO MOJENb JKCIIEPUMEHTA,
(bUKCUpOBAaTh BHUMAHUE HA U3MEPSEMbIX (PU3NUECKUX BETUYMHAX, TEPMUHOJIOTHH;

. B TAOJIMYHOM: 3aMOJHATH TAOJUIBI JAHHBIX, JIEKAIIKUX B OCHOBE OCTPOEHUS rpauKoB (Mpu
ATOM Yy y4YallluXCsl BOSHUKAET MEPBUYHOE MPEACTABIEHUE O MacIITabax BEJITUYHH);

. B rpa)UyeCcKOM: CTPOUTH TpapUKU MO TAOJUYHBIM JAHHBIM, YTO TIO3BOJISIET MEPEHTH K
BBIJIBHIKCHUIO THIIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXIY (GU3HUCCKUMHU BEIIMUYMHAMHU (TIPH 3TOM
YYHUTENb TIOKa3bIBaeT TPEHMYIIECTBO B BH3YyalM3allMd 3aBUCHMOCTEH MEXKIy BEIWYMHAMH,
HaTJISITHOCTh U MHOTOMEPHOCTH);

. B AHAJIMTUYECKOM (B BHUJE MaTEMaTHYECKUX YpPAaBHEHWII): MPHUBOJUTH MaTeMaTHYECKOE
OMKMCAHWE B3aUMOCBS3M (PU3MYECKUX BEJIIMYMH, MATEeMAaTHYECKoe O00O0IeHrnEe MOTyYEeHHbIX
pe3yJIbTaToB.

[lepexon K KaxaoMy 3Tamy HOpeICTaBICHHUS WHGOPMALMU 3aHUMAET JOCTATOYHO OOJBLION
IPOMEXYTOK BPEMEHH, HO B CTapILIUX KJaccax 3TO BPEMsI MOKHO ObLJIO Obl OTBECTH Ha PEIIECHUE
O0ojee BaXHBIX 3adad. B arom mniaHe wnudpoBble J1aOOPATOPUHU IO3BOJISIIOT CYIIECTBEHHO
HSKOHOMHUTH BpeMs, KOTOPOE MOKHO MOTPATUTh Ha (JOPMUPOBAHUE HUCCIIENOBATENbCKUX YMEHUMN
Y4aIuXxcsl, BBIPAKAIOMUXCS B CIEYIOINUX JEUCTBUAX:



. omnpezeneHue npoodIeMbl;

. IIOCTAaHOBKA MCCJIEI0BATENbCKON 3a/1a4K;

. IUIAaHUPOBAHKE PEIICHUS 3a]1a4H;

. MMOCTPOCHUE MOJETIEH;

. BBIJIB)KCHUE TUIIOTES;

. HKCTIEPUMEHTAIbHAS POBEPKA TUIIOTES;

. aHaJIU3 TAaHHBIX YKCTIIEPUMEHTOB WU HAOIIOICHUI;
. dbopMyIMpoBaHKE BHIBOIOB.

[Tocnegnue ropl y ydyammxcsi HaOII0JaeTCsa HU3Kask MOTUBAIUS U3YYCHUSI €CTECTBEHHOHAYYHBIX
TUCUMIUIMH W, KakK CIeJICTBUE, MaJcHue KadecTBa oOpasoBanus. I[ludpoBoe yueOHOe
000py10BaHUE MO3BOJISIET YYAIIUMCS 03HAKOMUTBHCSI C COBPEMEHHBIMU METOJIAMH HCCIICIOBAHMUS,
MIPUMEHSIEMBIMU B HayKe, a YUYUTEI0 — MPUMEHSTh Ha IPAKTUKE COBPEMEHHBIE MEIarOTMUeCKUe
TEXHOJIOTUH.

Onucanne MaTepHaJbHO-TeXHHYECKOH 0a3bl nHeHTpa «Touka pocTay, HCMOAb3yeMOro AJs
peaju3anyu 00pa3oBaTeJbLHbIX MPOrPpaMM B paMKAax NnpenoaaBanus pu3uku.

B cocraB nentpa «Touka pocta» mno ¢usuke BXxonar Oa3oBas (oOs3aTelbHAasi) 4YacTb H
JOTIOJTHUTEIBHOE 000pyaoBaHKe. ba3oBas 4acTh COCTOUT M3 MU(PPOBHIX JATYUKOB U KOMIUICKTOB
COMYTCTBYIOIIUX  AJIEMEHTOB IS  OMNBITOB 1O MEXaHWUKE, MOJEKYJSIpHOW  (U3HKe,
ANEKTpOaMHAMUKE U ontuke. JlomomautenbHoe oOopynoBaHue (MPOGUIBHBIM KOMILIEKT)
MpeCTaBIAeT Co00H U poBYIO JIabopaTopuio 1o (hU3UKE.

HAINPABJIEHO HA IOCTUKEHHUE CJIeTYIOIIHUX Lesei:

. dbopmupoBaHue y OOyYaromMXcs YBEPEHHOCTH B IIEHHOCTH OOpa30BaHMs, 3HAYMMOCTH
¢u3nuecKux 3HAHUM I8 KaXJIOro uejoBeKa HE3aBUCMMO OT €ro MpoQeccuoHanbHON
NEeSATENBHOCTH;

. OBJIQJICHUE OCHOBONOJIATAIOIMMU  (PU3NYECKHUMH 3aKOHOMEPHOCTSIMHU, 3aKOHaMu U
TEOPUSIMU; paclIupeHre 00bEMa HCMONb3YeMbIX (U3MUECKUX TMOHSITHI, TEPMUHOJIOTHM U
CUMBOJIMKU;

. npuoOpeTeHre 3HaHW O (yHAaMEHTANbHBIX (DU3NYECKUX 3aKOHAaX, JIEKAUIUX B OCHOBE
COBPEMEHHOW (PU3NYECKON KapTHHE MHpa, O Hanbosee BaXKHBIX OTKPBITUAX B 00JIaCTH (PU3MKH,
OKa3aBIIMX HauOOJIbllIee BIUSIHUE HA PA3BUTHE TEXHUKHU U TEXHOJOTUI; MOHUMaHUe (HU3UIECKOM
CYIIIHOCTH SIBJIeHWH, HabmonaemMbIx Bo BeenenHoii; 3agaun:

. OBJIAJICHHE OCHOBHBIMM METOJaMH HAYYHOIO MO3HAHUS HPUPOJIBI, HCIOIb3YEMBIMH B
¢buzuke (Hab0IeHUE, U3MEPEHNUE, BBIIBUKEHIE TUTIOTE3b], IPOBEACHNE IKCIIEPUMEHTA);

. OBJIAJICHUE YMEHUSMH 00padaThiBaTh JaHHBIE SKCIEPUMEHTA, OOBIACHITH IOJYYEHHbIE
pe3yJbTaThl, YCTaHABIMBATh 3aBUCUMOCTh MEXIY (PU3MUECKMMU BEIMYMHAMHU B HaOJI0aeMOM
SBJICHUY, JIeJaTh BBIBOJBI; - OTpabOTKAa yMEHMs peliath (pU3MUecKHe 3aJadyd pa3sHOro YpOBHS
CJIOHOCTH;



. IpUOOpPETEHMs: OTbITa PA3HOOOPA3HON MEATEIBHOCTH, ONbITA MO3HAHKS M CAMOIO3HAHUS,
YMEHHM CTaBUTh 3aJaud, pPellaTh MpoOJeMbl, TPUHUMATh PELIECHUS, UCKaTh, aHATU3UPOBATh U
o0pabatbiBaTh HH()OPMAIIHIO;

. KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLMH), UMEIOIIMX YHUBEPCAJIBHOE 3HAYCHUE:
KOMMYHHUKAIUH, COTPYAHUUYECTBA, U3MEPEHUM, 3(PPEKTUBHOrO U OE30IaCHOrO HUCHOIb30BAaHUS
Pa3IMYHBIX TEXHUYECKUX YCTPOMCTB;

. OCBOGHHE CIIOCOOOB  HCIIOJIb30BAHUA  (PUIUYECKUX 3HAHUI ULl pelleHus
MPaKTUYECKUX 3aj7]a4, OOBSICHEHHE SBIICHUN OKpY)KaloIlleld JeHCTBUTEIHHOCTH, OOecreueHue
0€30MaCHOCTH XKU3HU U OXPaHbl IPUPOBI;

. pa3BUTHE NO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN B
npolecce MpUOOpeTeHUs] 3HaHWU C HCIOJIb30BAHUEM PA3UYHBIX MCTOYHHUKOB HH(OpMAINH H
COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTUW; yMEHUH (POpMyIHpOBaTh U OOOCHOBBIBATH
COOCTBEHHYIO IMO3UIUIO MO OTHOIICHUIO K (PHU3MUECKON MH(POpMAIUH, MOJy4yaeMO U3 pa3HbIX
HCTOYHHKOB;

. BOCITUTAHNE YBAKUTEIIBHOTO OTHOIICHUS K YIEHBIM M IX OTKPBITHUSIM, YyBCTBO TOPIOCTH 32
Poccuiickyto puznueckyro HayKy.

Ilnanupyembie pe3yJibTATHI OCBOCHHA Kypca

JINYHOCTHBIMU pPe3yJIbTaTaMH OCBOSHHUS BBIITYCKHUKAMH CPEJIHEH IIKOJIBI IPOTPaMMBI IO (PU3HKE
SIBJISIIOTCS

. yYMEHHE YIIPaBIIATh CBOEH MTO3HABATEILHON JEATCIIBHOCTHIO;

. TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHMIO, B TOM 4YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEW KW3HHU; CO3HATEJIbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCIICIITHOM MPOo(EeCCHOHATBHON M O0IIECTBEHHOMN ACATEILHOCTH;

. YMEHUE COTPYAHUYATh C B3POCIBIMH, CBEPCTHHKAMH, JIETbMU MIIQJIIIETO BO3pacTa B
o0Opa3oBaTenbHOM, Y4eOHO-UCCIET0BATEILCKOM, TPOCKTHOW U IPYTUX BUAAX JACATEIHHOCTH;

. c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH; OCO3HAHHME 3HAYMMOCTH HAyKH, BIIQJICHHS JIOCTOBEPHOW HHQpOpMaIuer o
MEPEIOBBIX JOCTIKEHUSX U OTKPBITUSX MUPOBOM M OTEYECTBEHHON HAYKW; 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa W OOIIECTBAa; TOTOBHOCTh K HAYyYHO-TEXHHUYECCKOMY

TBOPYECTBY;
. YyBCTBO TOPJIOCTH 32 OTEUECTBEHHYIO (PU3NYECKYIO HAYKY, TYMaHHU3M;

. MOJIOKUTEIBHOE OTHOLIEHHUE K TPYY, LEIEYyCTPEMIEHHOCTD;

. IKOJIOTUYECKas KyJIbTypa, OepekHOE OTHOILLIEHUE K POJHOM 3emile, MPUPOIHBIM OOraTcTBam

Poccun n mupa, moHnMaHne OTBETCTBEHHOCTHU 32 COCTOSIHUE MPUPOJIHBIX PECYPCOB U PA3YMHOE
MIPUPOOTOIB30BAHUE.

MeTtanpeaMeTHBIMU pE3yJIbTaTaMH OCBOCHHS BBIMTYCKHUKAMH CPEIHEW MIKOJIBI MPOTPaMMBI 10
busuKe SBISIFOTCS:

1. ocBOCHUE pecynamusHbix YHUBEPCATIbHBIX YU€OHBIX AEHCTBUI:

. CaMOCTOSITENIbHO OMPEIENATh IIeNId, CTaBUTh U (HOPMYJIHMPOBATh COOCTBEHHBIC 337aud B
00pa30BaTeNbHON NEATEIBHOCTH U KU3HEHHBIX CUTYaIUsX;



. OLICHMBAThb pECYpChbl, B TOM UYHCIE BpeMs M JPYIrM€ HEMATEPHAIBHBIE PECYPCHI,
HEOOXOUMBIE I JOCTUKEHHSI IIOCTAaBICHHON paHee 1eNu;

. COTOCTAaBIIATh UMEIOIIHMECS BO3MOKHOCTH M HEOOXOAMMBIE JUIsl TOCTH>KEHHUS LI€TT PECYPCHI;
. ONPENEIISITh HECKOJIBKO MYTEW TOCTUKEHUS TOCTABICHHOW LIEIIH;

. 3a71aBaTh MAPAMETPBI U KPUTEPHUH, 10 KOTOPBIM MOKHO ONPEAETUTh, YTO LIEJIb IOCTUTHYTA;
. CONOCTABIISATH MMOJYYEHHBIN PE3YyJIbTAT AECSITEIBHOCTH C IOCTABIEHHOM 3apaHEe 1ENbIO;

. 0CO3HaBaTh MOCIEACTBUS TOCTUKEHUS MOCTABJICHHOM 1I€NU B JEATEIbHOCTH, COOCTBEHHOU
KU3HU U )KU3HU OKPYKAIOIIUX JIFOAEH;

. OCBOCHHE 103HABAMENbHbIX YHUBEPCATBHBIX YICOHBIX IEHCTBUMN:

. KPUTHUYECKU OIICHUBATh U HHTEPIPETUPOBATH MH(OPMAITHIO C PA3HBIX MTO3UIINN;

. pacro3HaBath U PUKCUPOBATH MPOTUBOPEUHUS B MH(DOPMAIIMOHHBIX UCTOYHUKAX;

. WCIIOJB30BaTh Pa3IMUHbIE MOJICJIBHO-CXEMATUYECKUE CPEACTBA Il MPECTABICHUS
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UCTOYHUKAX MMPOTUBOPEUUIA;

. OCYIIECTBIISTh Pa3BEPHYTHIA MH(MOPMAIIMOHHBINA TOUCK M CTaBUTh HA €r0 OCHOBE HOBBIE
(yueOHbIE ¥ TTO3HABATENBHBIC) 33/1a4H;

. MCKaTh U HaXOJAUTh 0000IIEHHBIE CITOCOOBI PEIICHUs 3a/1ay;

. MPUBOJUTh KPUTHUECKHUE apTyMEHThI KaK B OTHOIIEHUU COOCTBEHHOTO CY>KJICHUS, TaK U B
OTHOUIECHHUU JCHUCTBUM U CYXKJICHUN JPYTrOro 4YeI0BEKa;

. aHAJIM3UPOBATh U MPE0OPA30BHIBATH MPOOJIEMHO-TIPOTUBOPEUUBBIC CUTYAITUH;

. BBIXOJIUTh 32 paMKHU Y4eOHOTO TMpeJAMeTa U OCYIIECTBIATH IICJICHANPABICHHBIN MOUCK

BO3MO>KHOCTH LIMPOKOT0 IIEPEHOCA CPEICTB U CIOCOOOB JEHCTBUS;

. BBICTPAMBaTh MHIUBUIYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUYEHUS CO
CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

. 3aHMMAaTh Pa3HblEe O3ULMHU B TIO3HABATEIBHOMN IEATEIbHOCTH (OBITh YYEHUKOM U YUUTEIIEM;
dbopMynupoBaTh 00pa30BaTENbHBIA 3alpOC U BBINOJHATH KOHCYJbTATUBHBIE (DYHKIIHMH
CaMOCTOSITENIbHO; CTaBUTh MpoOJeMy M paboTaTh HajJ €€ pELICHUEM; YIPaBIsATh COBMECTHOM
II0O3HABATEJILHOM AESTEIBHOCTHIO U IIOYUHATHCS);

3. OCBOEHUE KOMMYHUKAMUBHBIX YHUBEPCAIBHBIX YU€OHBIX 1€HCTBUM:

. OCYLIECTBIISITh JEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U C B3POCIBIMU (KaK
BHYTpH 00pa30BaTEIbHOW OpraHu3aliu, Tak 1 3a e€ npeaenamm);

. IpU OCYILIECTBICHUH TPYNIOBOMl pPadOThl OBITh Kak PYKOBOAWUTEIEM, TaK U UJICHOM
IIPOEKTHOM KOMaHAbl B PAa3HbIX poOJSIX (FEHEPATOPOM WJAEH, KPUTHKOM, HCIOJHUTEIEM,
MPE3CHTYIOUUM U T. 11.);

. Pa3BEPHYTO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCTIOJIb30BAHUEM aJICKBATHBIX
(YCTHBIX M TUCHBMEHHBIX ) SI3bIKOBBIX CPE/CTB;

. pacrno3HaBaTh KOH(DIUKTOTEHHBIE CUTYAITUU U TTPEAOTBPAIaTh KOHPIUKTHI JJO UX aKTHBHOM
¢basbr;

. COTJIACOBBIBATh MO3UIIMM WICHOB KOMAaHIBI B IMpollecce padoThl HAJ OOIIMM IMPOTYyKTOM
(peuieHurem);

. NPEJCTaBISTh MyOJUYHO Pe3yIbTaThl MHAWBHIYATLHOW W TPYNIOBON NEATEIHLHOCTH Kak

repe 3HaKOMOW, TaK M Mepe] HE3HAKOMOM ayIMTOPUEH;



. nonOupaTh TapTHEPOB MJIs  JIEJIOBOM KOMMYHHKAIUHM, HWCXOASl M3 COOOpaKeHUi
PE3yJAbTaTUBHOCTU B3aUMOJICUCTBUS, @ HE JIMYHBIX CUMITATHUH;

. BOCIIPUHUMATh KPUTHUYECKUE 3aMEUaHUs KaK Pecypc COOCTBEHHOI'O Pa3BUTHS;

. TOYHO U EMKO (hOPMYIUPOBATH KaK KPUTHUECKHUE, TAK U 0JI0OpUTETHHBIC 3aMEUYaHHUSI B aJpeC
IpYTuX JIIOJe B paMKax JeIOBOM M o0Opa3oBaTeIbHOM KOMMYHHUKAIMHM, u30eras Mpu 3TOM
JUYHOCTHBIX OLIEHOYHBIX CYXICHUM.

[IpenMeTHBIMU pe3yJIbTaTaMU OCBOEHUS BBITYCKHUKAMH CPEIHEH IIKOJIBI IPOrPaMMBbI MO (hU3HKe
Ha 0A3080M YPOBHE SIBISIFOTCSI:

. c(OpPMUPOBAHHOCTh NPEJCTABICHUNA O 3aKOHOMEPHOH CBS3M M MO3HABAEMOCTH SIBJICHUIA
IpUPOJIbl, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHUS, O POJIU U MECTO (PU3UKU B COBPEMEHHOI HAyUHOM
KapTHHE MHpa; MOHMMaHHWE Poiu (GU3UKH B (OPMUPOBAHUHM KPYro3opa M (PYHKIIHOHATHHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEHICHUS MTPAKTUIECKHUX 3a]1aY;

. BJIa/ICHUE OCHOBOIIOAraloMMH (PU3MUECKUMU TOHATUSAMHU, 3aKOHOMEPHOCTSAMH, 3aKOHAMU
U TEOPUSIMH; YBEPEHHOE MI0JIb30BaHUE (PU3NUECKON TEPMUHOIOIMEN U CUMBOJIMKOM;

. c(hOPMUPOBAHHOCTh TMPEJICTABICHUNA O (PUINYECKONM CYIIHOCTH SIBJICHUN MPUPOJBI
(MEXaHMYECKHNX, TEIIOBBIX, JJIEKTPOMATHUTHBIX M KBAaHTOBBIX), BUAAX MaTepUH (BEIIECTBO H
1oJie), TBMKEHUH KaK crioco0e CyIeCTBOBaHHS MAaTEpPHH; YCBOCHHE OCHOBHBIX MJEH MEXaHUKH,
aTOMHO-MOJIEKYJIIPHOIO yYEHHUSI O CTPOCHHM BEIECTBA, 3JEMEHTOB JJIEKTPOJMHAMUKU U
KBaHTOBOM (PM3UKHU; OBJIAJICHUE MOHATUIHHBIM allllapaToM U CUMBOJIMYECKUM SI3bIKOM (DU3UKH;

. JaJiecHie OCHOBHBIMH METOJaMH HAydHOTO TIO3HAHWS, HWCIOJIB3YEMbIMU B (U3HKE:
HAONIIO/IEeHUE, OMNHCAaHWe, W3MEpPEeHHe, OJKCIEPUMEHT; BJaJeHWE YMEHUsSMU oOpadaThiBaTh
pe3ynbTaThl U3MEpPEHHH, OOHAapyXMBaThb 3aBUCUMOCTb MEXAY (PU3NYECKUMHU BEIUYHMHAMH,
OOBSCHATH MOJTYYEHHBIE PE3YIIbTATHI U JI€JaTh BHIBObI;

. BJIQJICHNE YMEHHUSMH BBIJIBUTATh THUIOTE3bl HA OCHOBE 3HAHHUS OCHOBOMOJAraroluX
bu3nUecKUX 3aKOHOMEPHOCTEW W 3aKOHOB, MPOBEPSATh UX IKCIEPUMEHTATBHBIMU CPEIICTBAMH,
dbopMynIupys e UCCIICIOBAHMS;, BIIaJICHUE YMEHHUSIMH OMMCHIBATh U OOBSICHITH CAMOCTOSITEIIEHO
NPOBEAEHHBIE 3KCIEPUMEHTHI, AaHAJIU3UPOBATH PE3YNbTAaThl MOJYYEHHOM H3 3KCIEPHMEHTOB
uH(pOpMaLnH, ONPENEIATh TOCTOBEPHOCTh OJYUYEHHOTO Pe3yJIbTara;

. YMEHHE pelIaTh IPOCThie (PU3MUECKUE 3aJa49H;

. c(OpPMHUPOBAHHOCTh YMEHUSI MPUMEHSTH MOJTYYCHHBIEC 3HAHUS A1 OOBSACHEHUS YCIOBHM
npoTeKkaHuss (U3NYECKUX SIBICHUN B TPUPOJE W NI TPUHATHS TPAKTUUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HU;

. NOHMMaHHEe (PU3UYECKUX OCHOB U MPHUHILMIIOB JAeHCTBUs (paboThl) MAIllMH U MEXaHU3MOB,
CPEICTB TEPEABMKEHUS M CBSI3U, OBITOBBIX NPUOOPOB, MPOMBIIUICHHBIX TEXHOJOTUYECKUX
MIPOIIECCOB, BIMSHHS UX HA OKPYXKAIOIIYIO CPEy; OCO3HAHNE BO3MOXKHBIX MPUYUH TE€XHOTEHHBIX
Y DKOJIOTHYECKUX KaTacTpod;

. c(hOpMUPOBAHHOCTh COOCTBEHHOU MO3UIIMU MO OTHOIICHUIO K (pU3MUECKO MH(POPMAIIUH,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB.



Conep:xanue Kypca

10 kmacc (68 yacoB, 2 4 B HEJIEIIO)
Brenenue (1 u)

®uzuka — (¢QyHIZaMeHTalbHAas Hayka o mpupone. Hayunelii merox mo3HaHuA. MeToJbl
UcclleIoBaHUs (pusnueckux sBiaeHU. MonenupoBanue (QU3NUECKUX SIBJICHUM U IPOLIECCOB.
Hayunsbie ¢akTbl v runotessl. Pu3nueckue 3aKOHbl U TPAHULIBI UX TPUMEHUMOCTH. DU3ndecKue
TEOPUM M MNPHUHIUN CcOOTBETCTBHA. Dusnmueckue BenuuuHbl. [lorpemmHocT wu3MepeHus
busnueckux BennuuH. Posb 1 MecTo Gu3uKu B POPMUPOBAHUU COBPEMEHHOM HAYYHOU KapTHUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JItoaeH. PU3MKa U KyJIbTypa.

Mexanuka (26 )

['paHnIbl TPUMEHUMOCTH KJIACCHYECKOM MexaHuKu. [IpoctpancTBo u BpeMs. OTHOCUTEIBHOCTh
MexaHu4ecKoro ABmxkeHus. Cucrembl oTcuéra. CKansipHble U BEKTOPHbIE (PU3NYECKHUE BEITHYHHBI.
Tpaekropus. Ilyte. Ilepememenue. CkopocTs. YckopeHne. PaBHOMEPHOE M PaBHOYCKOPEHHOE
IIPSAMOJIMHEWHOE IBWXEHUE. PaBHOMEpHOE IBHKEHHME IO OKPYXKHOCTU. B3ammonencrsue Tten.
SAsnenune nnepuun. Cuna. Macca. MHepuuaibHbie CHCTEMBI OTCUETA. 3aKOHBI AMHAMUKU HbroTOHA.
Cunma TsKECTH, Bec, HeBecoMOCTb. Cwia yHpyrocTd, Cuia TPEHHUsS. 3aKOHBI: BCEMHUPHOIO
TaroTeHus, ['yka, TpeHus. lcnoib3oBaHME 3aKOHOB MEXAaHUKH JJisi OOBSICHEHUS JBUKEHUS
HEOECHBIX TEN W JUIsl Pa3BUTHUSI KOCMUYECKUX UCCIeA0BaHMM. MIMIynbc MarepuanbHOM TOYKH U
cucteMbl. Mmnynbe cuiibl. 3aKOH COXpaHEHHUs MMITysbca. MexaHnuueckass paborta. MOIIHOCTB.
MexaHnueckass SHEPrusi MaT€pUAIbHOM TOYKU U CUCTEMBl. 3aKOH COXPAHEHHUS MEXAHUYECKOU
sHepruu. PaboTta CHIIbI TSXKECTH U CUJTBI YIIPYTrOCTH. PaBHOBECHE MaTepuanbHOM TOUKH U TBEPIOTO
Tesa. MOMEHT cuiibl. Y CJIIOBUS pABHOBECHSI.

JlabopaTopHbie pabOTHI:
1. N3ydenne nBUKEHUS TeJa M0 OKPYKHOCTH.
2. W3yyenue 3akoHa COXpaHEHHS MeEXaHWYeCKoW »HHepruu. MomnekynspHas (usuka.

Tepmoaunamuka (17 u)

MonekynspHo-kunetndeckass Teopuss (MKT) crpoeHust BemecTBa, €€ SKCIEPUMEHTAJIbHbBIC
JI0Ka3aTelbCcTBa. TeIoBoe paBHOBecue. AOCONIOTHasE TeMmIeparypa Kak Mepa CcpeaHei
KUHETUYECKOW SHEPIrUM TEIUIOBOTO ABWKEHUS 4YaCTHI[ BewlecTBa. Mojenb HealbHOrO rasa.
JlaByienue raza. YpaBHEHUE COCTOAHUS UACATBHOrO rasa. YpasHenue MenneneeBa—Kianeipona.
['a30BbIEe 3aKOHBI. ATpEraTHOE€ COCTOSIHME BEIIeCTBa. B3anMHBIC NpPEBpalICHUS KUIKOCTEU H
razoB. BiaxxHocte Bo3ayxa. Mopgenp crpoeHus KuakocTed. [IOBEpXHOCTHOE HATSKEHHUE.
Kpucrannmnueckne u amopdubie Tena. BuyTtpennssi sHeprusi. Pabota u Teruiomepemada Kak
CrocoObl M3MEHEHMsI BHYTpPEHHEH sHepruu. YpaBHEHHE TemioBoro OanaHca. [lepBblil 3akoH
TepMoAMHAMUKU. HeoOpaTUMOCTh TETIOBBIX MPOILIECCOB.

[Tpuanune nevicteus u KII/[ TemnoBeix MamuH.

JlabopaTopnas paboTa:



3. DKclrepuMeHTanbHas MpoBepka 3akoHa [ eii-JIlroccaka. Dnexkrpoaunamuka (23 )

DneKkTpuyecKkue 3apsiibl. 3aKOH COXpaHEHWsl JJIEeKTpUYecKoro 3apsaa. 3akoH Kyiona.
Onexrtpuyeckoe mnosie. Hanpsyk€HHOCTP M MOTEHLMAN JJIEKTPOCTATUYECKOTO Mous. JIMHuM
HaINpsOKEHHOCTH M 3KBHUIOTEHUMAJIbHBIE MOBEPXHOCTH. I[IpHHIMI Cyneprno3uuuu MoJen.
[IpOBOHUKM M JHUAJEKTPUKH B DIIEKTPUYECKOM IOJie. OIJIEKTpoeMKocTb. KoHaeHcaTop.
IlocTostHHbld  nekTpuueckuil Tok. Cuna Ttoka. Comporusiienue. IlocienoBaTenbHoe U
NapaJljIeIbHOE COEIMHEHHME IPOBOMHUKOB. 3akoH JDkoyms—JleHna. OneKTpOoABHXKYIAs CHIIA.
3akoH OMa I TOJNHOM ULEenU. OJIEKTPUYECKHM TOK B MPOBOJHUKAX, JJIEKTPOJIUTAX,
MOJIyITPOBOJIHUKAX, Ta3aX U BakyyMe. CBEpXIPOBOIUMOCTb.

JlaGopatopHbie pabOTHI:
4, [locnenoBaTenpHOE M APAUIEIBHOE COEAMHEHUE IPOBOIHUKOB.
S. N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Wrorosast koHTposibHAs paboTa (1 u)

O6006menue (1 v)

11 kmacc (68 yacoB, 2 4 B HEJICINIO)

Onexrpoaunamuka (11 )

B3aumopeiictBue TokoB. MaruutHoe mnone. Bekrop nHaykuum marautHoro nosisi. Cuna Ammnepa.
OnekTpousMeputenbabie Tpuoopel. Cuna Jlopeniia. MarHuTHble CBOMCTBA BellecTBa. SIBiIeHUE
ANEKTPOMAarHUTHOM MHAYKIMU. MaruutHbelid OTOK. [IpaBuio JleHna. 3aKkoH 3eKTpOMarHuTHON
uaaykuuu. OJIC  WMHAYKUMM B JIBIXKYLIUMXCA MPOBOJHUKAX. SIBIEHHME CAaMOMHAYKIHWH.
NHIyKTUBHOCTB. DJIEKTPOMArHUTHOE NOJIE. DHEPTHS JIIEKTPOMArHUTHOTO TTOJIS.

JlaGopatopHbie paOOTHI:
1. HaOmronenne neficTBUA MarHMTHOI'O MOJIA HA TOK.

2. N3ydeHue SBICHUS SJIEKTPOMAarHUTHOM MHIAYKIIHAH.

Kone6anus u Bonnsl (20 4)

Mexanuueckue koiebanus. CBoO0HbIE KoIeOaHus. MaTeMaTH4eCKnuii MasTHHK.
["apmonnyeckue xonebanus. AMIUIUTY/A, IEPUOJ, YacToTa U ¢asza kKojebanuii. BeiHyKIeHHbIC
koJsiebanus. Pezonanc. DiekTpomMarauTHbie Kostebanus. CBoOoHbIC KOIeOaHMs B KOJeOaTeIbHOM
koHtype. Ilepron CBOOOIHBIX DJEKTPUUECKUX KoyieOaHuil. BbIHYKIEeHHbIE KOJIeOaHUS.
[TepeMeHHBIN 3IEKTPUYECKUN TOK. AKTMBHOE CONPOTUBIICHUE. J[EMCTBYIOIIME 3HAYECHUSI CHUJIBI
TOKa U HAIIPSDKEHUS B LENH NIEPEMEHHOrO TOKa. MOITHOCTB B LIENU MIEPEMEHHOTO TOKA. Pe3oHaHC
B oJiekTpuueckor menu. [IpomsBoacTBo, mepemada u MOTpeOJCHUE DICKTPUUYECKON SHEPTHUU.
I'enepupoBanue snepruu. Tpancopmatop. [lepenaua snekTpudeckoi sHepruu. MexaHnuecKkue
BOJHBIL. [IpononpHbIe U TonepevyHblie BOJAHBI. [[nrHa BoyHbL. CKOPOCTh paclpOCTPAHEHHUS BOJIHBI.
VYpaBHeHrE TapMOHWYECKOW O€TryIeil BOJHBI. 3BYKOBBIC BOJHBI. DJEKTPOMArHUTHBIC BOJHBI.
N3nyueHne 5IeKTpOMArHUTHBIX BOJH. (CBOICTBA 3IEKTPOMATHUTHBIX BOJH. [IpuHIUIIBL
panuocBsasu. Paanonokanus, TEIEBUAEHNAE, COTOBAS CBS3b.



Jlabopatopnas paboTa:
3. Ompenenenne yCKOPEHHUsS] CBOOOIHOTO MAJCHHS IPU TOMOIIN MasITHUKA.

OnTuka (16 )

Cger. Ckopoctb cBeTa. PacmpocTpaneHue cBeTa. 3aKOHbI OTPAXKEHHUS M MNPEJIOMJICHUS CBETA.
[TonnHoe BHyTpeHHee oTpakeHue cBera. JIuH3a. IlomyueHue n300pakeHUsI C MOMOUIBIO JIMH3HI.
®opmyna TOHKOM JuH3bL. Onrtudeckue npudopsl. Pazpemaromias crnocoOHocTh. CBeT Kak
anekTpomaruuTHas BonHa. [ucnepcus cBera. UWurtepdepenuumss cBera. KorepeHTHOCTS.
Hudpakuus cera. Judpakunonnas pemeérka. [lomepednocTs cBeTOBbIX BOJH. [lomsipu3zarus
ceera. OCHOBBI CIIEMAIBHON TEOPUU OTHOCUTEINBHOCTH. [IOCTyJIaThl TEOpUH OTHOCUTEIBHOCTH.
[IpuHMn oTHOCUTENBHOCTH DWHIITENHHA. [locTosHCTBO cKopocTH cBeTa. IIpocTpaHCcTBO U BpeMs
CHEUUaIbHON TEOpUH OTHOCUTENBHOCTH. PenstuBucTckas quHamuka. CBsi3b MacChl U 3HEPIUU.
N3nyuyenne u ciektpsl. [1Ikana 37€KTpOMarHuTHBIX BOJIH.

JlabopaTopHble pabOTHI:

4, W3mepenne nokaszaremns mpeIoMIICHHS CTEKIIa.

5 Omnpenenenre ONTHYECKOM CUITBI U (POKYCHOTO PACCTOSIHUS COOMPAIOIIEH JIMH3BI.
6. W3mepenune IIMHBI CBETOBOM BOJIHBI.

7 HaOnroienue CrionHoro v JMHEM4aToro CueKTpoB.

KBanToBas ¢usuka (15 )

CetoBbie kBaHTHl. [loctosnnas Ilnanka. ®otosdpdexr. VYpaBHenue IDUHIITEHHA IS
dhoroaddexra. Dotonsl. KopnyckynsipHo-BoaHOBOM ayanusm. ['unoreza ne bpoiins. JlaBinenue
ceera. [Ipumenenue Qororddexra. Atomnas ¢usuka. Ctpoenue aroma. Onwitel Pesepdopra.
KBanrtoBeie moctynatel bopa. Moaens atroma Bomopona mno bopy. Tpymnoctu teopun bopa.
Jlazeppl. MeTonpl peructpanuu yactuil. Ajibda-, 6eTa- U ramMmma-uzinydeHue. PaanoakTUBHBIC
MpeBpalieHusl. 3aKOH PaguOaKTUBHOrO pacnafa. [IpOoTOHHO-HEWTpOHHAsT MOJENIb CTPOCHHUS
aTOMHOTO sijipa. JlepekT macc u sHEprusi CBSA31 HYKJIOHOB B sijipe. [lenenue u cuntes saep. SAnepnas
SHEpreTuka. buonornueckoe AEHCTBUE PAAMOAKTUBHOTO W3IYUYEHHUS. DJIEMEHTapHBIE YACTHIIBI.
AHTHYACTHUIIBI.

JlabopaTopnas paboTa:
8. Omnpenenenve UMIyabCca M DHEPTMHM YACTHUIBI MPU IBHKCHHMM B MarHUTHOM Tojie (1o
doTorpadusim).

Actponomust (4 )

Buaumoe nBmxeHne HeOECHBIX Tell. 3aKOHBI JIBHKeHUs miaHeT. Ctpoenre COTHEYHOM CUCTEMBI.
Cucrema 3emusi—JIyna. OcHoBHble xapaktepuctuku 3BE3N. Connie. CoBpeMEHHbIE
MIPEJCTABIICHUS O MMPOUCXO0XKICHUH U IBOJIIOLIUU 3BE3]], FallakKTUK, BeceneHHoi.

Hroroas koHTpoJbHAs padoTa (1 1)

O606mmenue (1 9)



Y4eOHo-TeMaTH4eckoe miianuposanme (10 kiaacce)

Ne Ha3Banue pa3nena, TeMbl Ko.a-Bo N3 unx:

n/n 4acoB | JjaGopaTopHbIe KOHTPOJIbHbIE
1 Beenenue 1
2 Mexanuka 26 2 2
3 MonekynsapHas pu3uka. 17 1 2

Tepmoaunamuka

4 DNeKTpoAMHAMUKA 22 2 2
S) HTorosas KOHTpOJIbHASA paboTa 1 — 1
6 O06o06menne 1 — -

HUTOTI'O: 68 5 7

YuyeOHo-TeMaTHueckoe miaanuposanue (11 kiacc)

Ne Ha3Banue pa3aena, TeMbl Ko.-Bo N3 unx:

n/m 4acoB | JjaGopaTopHbIe KOHTPOJIbHbIE
1 DJIEKTPOAMHAMHUKA 11 2 1
2 Konebanus u BOIHBI 20 1 2
3 OnTuka 16 4 1
4 | KsanroBas (usuka 15 1 1
5) AcTtpoHOMUS 4 — —
6 | UToroBas KOHTpOJBHAs paboTa 1 - 1
7 IToBTOpEeHune 1 — —

HUTOI'O: 68 8 6







Kanenaapno-remarudeckoe mianuposanue (10 kiacc)

No [ara Koun-Bo
YR - ‘ paxt Tema ypoxka 4ACOB Coneprkanue ypoka
Beenenue (1 gac)
1/1 Du3KKa U NO3HaHUE MUpa 1 dusnka — pyHaaMeHTanbHas HayKa o npupoae. Hayunsiit Mmeton no3Hanus. MeTo/isl
MHCTpYKTaX 10 TEXHUKE OE30MAaCHOCTH uccieloBaHusl (pU3MUecKuX sABIeHUH. MogenupoBaHue (U3NYECKUX SBJIECHUN U

[TPOLIECCOB.

Ddusnueckue BeanuuHbl. [lorpemHocTy u3mMepeHus GU3NIECKUX BEITUYUH.
Du3nyecKre 3aKOHbBI U TPAaHULbI X IPUMEHUMOCTH.

Du3nyecKkue TEOPUN U NMPUHIUI COOTBETCTBHSI.

Pons u Mecto ¢u3uku B pOpMHUPOBAHUHM COBPEMEHHOW HAyYHON KapTHHBI MHUpA, B
MPaKTUYECKOU JeATEIbHOCTH Jitoiel. HCTpyKTak MO TeXHUKE 0€301acCHOCTH

Memanpeomemnple: ¢ JOCTATOYHON NOJHOTON M TOYHOCTBIO BBIPa’KaTh CBOM MBICIIH B COOTBETCTBUU C 33Jja4aMH U YCIOBUAMU
KOMMYHHKAIIMH; CAMOCTOSTENIBHO BBIIEISTH IO3HABATENIbHYIO L€J1b; BBIIEIATh CXO/ICTBA €CTECTBEHHBIX HAYK, Pa3IUYMsl MEXIy
TEOPETUUYECKUMU U SMIUPUUYECKUMU METOJaMH UCCIIEI0BaHUS

iuuHocmuwple: GOpMUPOBAHNE MOTHBALIMY B U3YUEHUHU HAYK O IPUPOAE, YOSKIEHHOCTH B BO3SMOXHOCTH ITO3HAHUS IPUPO/bI, YBAKEHHS K
TBOpLIAM HayKH U TEXHUKH, IPaXIaHCKOTO MaTPUOTU3MA, JII0O0BH K PorHe, 4yBCTBA TOPAOCTH 3a CBOIO CTPAHY HpeOMemHtple: HAyYNThCs
O00BSICHATB POJIb (PU3UKHU B )KU3HU YEJIOBEKa M €€ 3HaUe€HUE B CUCTEME €CTECTBEHHBIX HAYK; OOBSACHAThH 3HaAU€HHE MOHATUH "MoJens",
"runoresa”, "3akoH", "Teopus"; 3HATH OCHOBHBIE METObl H3yUEHUS IPUPO/IbI; TOHUMATh U OOBACHATH CYLIECTBOBAaHHE I'PaHHI] TPUMEHUMOCTH
Pa3INYHbIX (U3NYECKHUX 3aKOHOB

Mexanuka (26

YacoB)

2/1

Mexaandeckoe aBmkenne. CrucreMa orcuéra 1 Mexanuyeckoe ABUkeHUE. OTHOCUTENBHOCTh JABWKEHHUS. MarepuaibHas TOuKa.
Teno orcuéra, cucreMa OTCUéTa.

IMemanpeomemmuwie: BHIBIATH IPOOIEMY, HHUIIMATUBHO COTPYAHUYAThH B TOMCKE U cOOpe MHPOpMAINH [ €€ pa3pelleHus ; ONpeaesaTh
[OCJIEA0BATENBHOCTD IPOMEKYTOUHBIX 1I€JIEH C YIETOM KOHEUHOT'O Pe3yNbTaTa, COCTaBIISTh IUIaH U ONPEENATH [10CIE0BATEIbHOCTD
neiicTBUi; CTaBUTH U (hOPMYIHPOBATh POOIEMBI, YCBAaUBATh AJITOPUTM JAEATEIbHOCTH, aHAJIM3UPOBATH U OLEHUBATH MOJTYYEHHBIE PE3yIbTaThl
iuunocmusle: GOpMUPOBAHNE MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH; TOHUMaHHE 3HAYMMOCTH HAaYKH;
(bopMHUpOBaHNE 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpOiicTBe MUpa U 001IeCTBa

npeomemmble: HAyIUThCS OOBSICHATH 3HAUEHUS MOHATUH "MaTepuaibHast Touka", ""cuctemMa oTcuéra; HAyUYUThCs ONPENENATh XapaKTep
NIBIDKEHUS Tejla B BBIOPaHHOM crcTeMe 0TCU€Ta; OOBSICHATh IPAaHUIIBI IPUMEHUMOCTH MOJIEIH MaTepHalbHON TOUKHU

3/2

CriocoObl onUCaHusl IBUKEHUS 1 Tpaexropus, myTs, nepemenienne. Koopannarta. MoOMeHT BpeMeHH, TPOMEKYTOK

BpeMeHH. KnHemaTndeckne ypaBHeHUs ABWKeHUs. Paguyc-BekTop.




Memanpeomemnple: TIAHAPOBATH YI€OHOE COTPYIHUYECTBO C YUUTEIIEM, COTPYIHUYECTBO CO CBEPCTHUKAMHU B MTOUCKE U cOOpe nH(pOopMaInu;
C IOCTaTOYHOH IMOJIHOTOM U TOYHOCTHIO BBIPAXKaTh CBOU MBICIH; (POPMHUPOBATH IIeNIeNoJaraHie Kak MOCTaHOBKY y4eOHOM 3a7aui Ha OCHOBE
COOTHECEHHSI TOTO, YTO Y>K€ U3BECTHO M YCBOCHO yYaIlUMCsl, U TOTO, YTO €Ilé HEU3BECTHO; BBIIEIATh U (POPMYIUPOBATH MO3HABATEIHHYIO
11€J1b, UCKATh U BBLAEIATh HEOOXO0AUMYIO HH(OPMAIIHIO, CIIEJ0BATh AITOPUTMY AEATEIbHOCTH

iuunocmusble: GOPMUPOBAHNE YCTONYNBOM MOTHBALIMHU K O0YUYEHUIO, TPHOOPETEHNUIO HOBBIX 3HAHUH, YMEHUH, HABBIKOB, CIIOCOOOB
NeATEIIbHOCTH

npeomemmuole: HAyUUTHCSI N300paXkaTh paguyCc-BEKTOP, BEKTOP MEPEMEILLEHUS U ONPEAENISATh KOOPAUHATHI Tela B 33JaHHbIII MOMEHT BPEMEHU;
OTJINYATh IIPSMOJIMHEMHOE U KPUBOJIMHEHHOE IBUKCHUE

4/3

PaBHOMEpHOE MTPSAMOIIMHEMHOE IBUKEHUE. 1 PaBHOMepHOE U HEepaBHOMEpHOE JBUKeHUE. CKOPOCTh. YpaBHEHUE PAaBHOMEPHOTO
Cxopocth MpsIMOJIMHEHHOTO  JBWKeHUA. ['paduyeckoe TmpencTaBiIeHHE PaBHOMEPHOTO
MPSIMOJIMHEHTHOTO IBM)KCHHSI. MTHOBEHHASI U CPEIHSISE CKOPOCTb.

Crnoxxenue ckopocteit. Perenue 3anau
IMemanpeomemHuple: IIAHUPOBATh YU€OHOE COTPYIHUYECTBO C YUUTENIEM U CBEPCTHUKAMU; (DOPMUPOBAThH LIE€JEMNOJaraHue Kak MOCTAHOBKY

yueOHOM 3aJjaud Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ M3BECTHO M YCBOCHO YYAllUMCS, U TOTO, YTO €II€ HEH3BECTHO; BBIICIATH U
(bopMyIMpOBaTh TO3HABATCIILHYIO II€JIb, WCKaTh M BBIICIATH HEOOXOIUMYH WH(OpPMAIHIO, CIICIOBaTh ANTOPHTMY JEATEIHHOCTH
iuuHocmHble: (OPMUPOBAHUE CAMOCTOSITSIIBHOCTH B TPUOOPETCHUH HOBBIX 3HAHWH W TPAKTUYSCKUX YMEHUH, HCIIOJIb30BAHUE
MpUOOPETEHHBIX 3HAHUH B TIOBCEHEBHOM JKM3HU

npeomemmuble: HAYIUTHCSA OOBSACHATH CMBICH (PU3NYECKUX BETUYUH "CPeHsIS CKOPOCTh'", "MIHOBEHHAs! CKOPOCTh'"; OMUCHIBATh U OOBIICHSTH
[paBHOMEpHOE MPSIMOJIMHENHOE ABMKEHUE; BhIpaxaTh Qpu3ndeckre BenuyuHbl B enunuiax CH; 3anuceiBaTh yCI0BUE U PEIICHUE
KOJTMUYECTBEHHBIX U rpaUuecKux 3a7ad MO COCTaBIEHHOMY aJITOPUTMY

5/4

Yckopenne. CKOpOCTb TpU  JBHKEHHU C 1 'Yckopenue. PaBHOycKOpeHHOE M paBHO3aMeJIeHHOe JBrxkeHue. ['paduku
MOCTOSTHHBIM YCKOPEHUEM MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO IBHKEeHUS. Pemenue 3agau

IMemanpeomemHuole: TIIAHUPOBATh YU€OHOE COTPYIHUYECTBO C YUUTENIEM U CBEpPCTHUKAMU; (DOPMHUPOBAThH LIE€JENOJaraHue Kak MOCTAHOBKY
y4eOHOIl 3aJjauu Ha OCHOBE COOTHECEHUS TOT0, YTO yXe U3BECTHO U YCBOCHO y4alllUMCsl, U TOTO, YTO €lI€ HEM3BECTHO; UCKATh U BBLAETATDH
HE00X0AMMYI0 HH(POPMAITUIO, CIIEA0BATh AITOPUTMY JIESITEIIbHOCTH

iuunocmuwle: HOpMUPOBAHHUE YCTONUYMBONW MOTUBAIIMM K O0YYEHHIO, TPUOOPETEHNIO HOBBIX 3HAaHUM, YMEHUI, HABBIKOB, CIIOCOO0B

eI TEeIIbHOCTH

npeomemuble: HAYUUTHCS OOBACHATH CMBICT (U3UYECKOM BeIMYUHBI '"yCKOpeHHue'"; ONUCHIBaTh U OOBACHATH PABHOYCKOPEHHOE U
paBHO3aMENJIEHHOE MPSAMOJIUHENHOE NBUKEHHE; NMPUBOAUTH NPUMEPHI PA3JIMYHBIX THUIIOB JIBUKEHHUS B OKPYXKAIOIIEM MHPE; 3alMChIBAaTh
YCIIOBHE U pellleHHe KOJIMYECTBEHHBIX U IpauecKuX 3ajau Mo COCTaBICHHOMY aJITOPUTMY

6/5

Pemenue 3anau 1 Pemenne 3amau 1o TeMaM "PaBHOMepHOE IpSAMOJIMHENHOE JBUXKEHME',

"IIpsiMonMHENHOE ABM)KEHUE C IIOCTOSIHHBIM T10 MOJYJIIO YCKOpeHueM"




IMemanpeomemnple: OPTraHU30BBIBATH y4eOHOE COTPYAHUYECTBO CO CBEPCTHUKAMU U yUUTEIeM, pad0TaTh MHANBHUYyaIbHO U B TPYIIIE,
HaXOIUTh 00IIee pelIeHHE U pa3pemaTb KOH(GIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI U OTCTAMBAaHUS HHTEPECOB, ONPEIEIATh CIOCOOBI
MeCTBUI B paMKax Mpe/UI0KEHHBIX YCIOBUI U TpeOOBaHUIl; CTaBUTh YUeOHYIO 3a/1auy, COCTABIATH IUIaH U MOCJIeI0BaTeIbHOCTD IEHCTBUH,
OCYILECTBIISATH KOHTPOJIb B ()OpME CPaBHEHHUS CIIOCO0A CHCTBUS U €T0 Pe3ysbTaTa ¢ 3aJaHHBIM 3TAJIOHOM C IIETIbI0 OOHAPYKEHHS
OTKJIOHEHUI U OTJIMYMI OT 3TaloHa; BEIOUpaTh Hanbosee 3 PeKTUBHBIE METO/IbI PEIICHHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH,
KOHTPOJIMPOBATh U OLIECHUBATh IIPOLIECC U PE3YNIbTATHI I€ATEIbHOCTU

iuunocmusle: GOpMUPOBAHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYIHUYECTBE C YUUTEIEM U CBEPCTHUKAMH;
OBJIa/ICHUE HAYYHBIM TOJXO0/I0M K PEIICHHUIO Pa3IMYHbIX 337a4; (POPMUPOBAHKE IIETTOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOLIECTBEHHOW MPAKTUKU MPEAMETHBIC: HAYYUTHCS IPUMEHSATh UMEIOIHECS 3HaHUS K PEIICHUIO
KOHKPETHBIX 3a/1a4 (onpeaesieHie KHHEMaTHYeCKUX BEJIMYHH); TPAMOTHO O(OPMIIATH PEIICHUE 3a/1a4 B TETPA/IN; UCTIOIb30BATh
MaTeMaTUYECKU anmnapar B PeLIeHUH 331a4 Ha ypoKax (PU3MKH; OBJIaJE€Th HAyYHBIM [TOJIX0JIOM K PELICHHUIO Pa3IMYHbIX 3a/1a4 110 TEME
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CBOOOIHOE TTaJIEHUE TEN 1 CBoOoaHOE TajieHre Ten. Y CKopeHrne CBOOOIHOTO NajieHus. JIBuKeHre Tena B
MoJIe TATOTEHUS 3EMIIM ¢ Ha4albHOW CKOPOCThI0. Pemenue 3amau

IMemanpeomemnple: ¢ IOCTATOUYHOW MOJHOTOW M TOYHOCTBIO BBIPAXKAaTh CBOM MBICIIH, BBISBIATH MPOOJIEMBI, (POPMYIUPOBATH THUIIOTE3HI,
ONpEAEIATh MOHATHUS, CTPOUTh YMO3AKIIOUEHUs U JI€JaTh BbIBOJIbI, YCTAHABIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JOTHUYECKYIO
LIeMb PacCyKACHUH, BBIABUTaTh U 00OCHOBBIBATh TUIIOTE3bI

iuyHocmuble: GOPMUPOBAHUE YMEHHUS BbIPaKaTh CBOM MBICIIH, BBICIYIIMBATh COOECEHUKA, IOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh IPABO
NpYyroro 4ejaoBeKa Ha MHOE MHEHHue; (POPMHUPOBAHME LIEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 0OIECTBEHHOM MPAKTUKU

npeomemmuble: HAYYUThCS BBIIBUTaTh TMIIOTE3bl O XapaKTepe ABMXKEHUS TeJl B 0JI€ 3eMHOT'O TATOTEHHS; O0bACHATh IPUUMHBI aIEHUS TET C
OJIMHAKOBBIM YCKOPEHHMEM; NPUBOAUTH MPUMEPHI TAaKOTO IBMKECHMSI B OKDPY)KAIOIIEM MHpE; MPUMEHATh 3HAHUSA O PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JBIJKEHUM JUIl OOBSICHEHHS JBMXKCHMS TeJl B TIOJ€ TATOTEHHS 3€MJIM U pPACCUUTBHIBATH €ro KHHEMaTHYEeCKHUe
XapaKTepUCTUKU
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PaBHOMEpHOE ABH)KEHUE TOYKHU IO 1 /IBUKEHME 110 OKPYKHOCTH € IOCTOSIHHOW IO MOAYJIFO CKOPOCTBIO.
OKPY’KHOCTH LlenTpocTpeMuTenbHOe yckopeHue. [lapamerps! ABUKEHHS] HEOECHBIX TEIl.

Pentenue 3amau

Memanpedmemnble: IJIaHUPOBATb yqeGHoe COTPYAHHUYCCTBO C YUYHUTCIICM U CBCPCTHUKAMU (I)OpMI/IpOBaTB LEJICTIOJIAraHue KakK IMoCTaHOBKY
yqe6H017I 3ala4i Ha OCHOBC COOTHCCCHUSA TOI'0, YTO YK€ U3BCCTHO U YCBOCHO yHalllUMCs, U TOTO, UTO emié HCHU3BCCTHO, UCKATb U BBIACIIATDH
HCO6XOI(I/IMYIO I/IH(I)OpMaLII/IIO, CJICA0BATh AJITOPUTMY ACATCIIbHOCTU JIUUHOCHIHblE: (bOpMI/IpOBaHI/IC HCJIOCTHOI'O MUPOBO33PCHUA,
COOTBCTCTBYIOILICTO COBPEMCHHOMY YPOBHIO PA3BUTHA HAYKU U 06H.[CCTBCHHOI>1 IMPAKTHUKU, UCITIOJIb30BAHUC HpHO6peTéHHBIX 3HAHUH JJIs1
00BSICHEHHS HBJ'ICHHfI, Ha6.HIOIIaeMBIX B IIOBCEIHEBHOM KU3HU npedzuemnble: HAay4YUTbCA OOBSICHATH CMBICT (I)I/I3I/I‘-ICCKOI71 BCIIMYHHBI
"I_ICHTpOCTpeMI/ITCJ'ILHOC YCKOpeHI/Ie"; OIUCHIBATh U OOBICHATH PAaBHOMCEPHOC ABUKCHHUC IO OKPYKHOCTHU; IIPUBOAUTH IPUMEPHI PA3JIMIHBIX
THUIIOB IBUXKCHUSA B OKPYIKAIOIIEM MUPE; 3alIMChIBATH YCIIOBUC U PCIICHUC 3a/1daY4 110 COCTABJICHHOMY aJITOPUTMY
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Kunematnka aOCONIOTHO TBEPAOrO  Tea. 1 IAGcomoTHO TBEpAOE Teno. [locTynaTenbHOe U BpalaTeIbHOE TBUKCHIE
Pemenue 3agau aOCOIFOTHO TBEPIOTO Tema. YTIIOBask CKOPOCTh, YACTOTA M MEPUO]T 0OpaIieHusl.
Pemenwne 3anad nmo teme "Kunematuka'". [ToaroroBka k KOHTpOJIbHOU paboTe

mMemanpeomemubie: HOPMUPOBATH YIEOHOE COTPYIHUIECTBO CO CBEPCTHUKAMU M yUUTeENeM; (POPMUPOBATH LIEIENOIAraHue KaK MOCTAHOBKY
y4eOHOH 3a/1a4u Ha OCHOBE COOTHECEHUS TOT'0, YTO yXKE U3BECTHO U YCBOCHO YHaIlUMCs, U TOTO, YTO €II€ HEN3BECTHO; YCTaHABIMBAThH
MIPUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKYIO LIENb PACCYKICHH, BEIIBUTaTh U 0OOCHOBBIBATh THIIOTE3bI IUYHOCHHbIE.
(bopMHpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYIHUYECTBE C YUUTEIEM U CBEPCTHUKAMM; OBJIAJICHUE HAYYHBIM
MOIX0/I0M K PEIICHHUIO Pa3IMYHBIX 3a/1a4

npeomemuble: HAYIUTHCS OOBSICHATH CMBICT (PU3UYECKOM BETHMUUHBI ""a0COMIOTHO TBEPIOE TENO"; OMUCHIBATH XapaKTeP IBUIKCHUS
A0COIIIOTHO TBEPOTO TeJa; MPUBOIUTH IPUMEPHI PA3IMYHBIX TUIIOB JBMKEHUS B OKPY)KAIOILIIEM MUPE; 3aIIMCHIBATh YCIIOBHE U PELICHNE
3ajiay 10 COCTaBJICHHOMY AITOPUTMY
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KonTtposbhas padora Nel "Kunemaruka" ‘ 1 KonTtposibHas padota mo teme "Kunemaruka"

Memanpeomemuble: C JOCTATOYHON MOTHOTOW ¥ TOYHOCTBIO BBIPAXKATh MUCHbMEHHO CBOM MBICIIHN; TUIAHUPOBATh U IPOTHO3UPOBATh
pe3ysbTaT; penaTh 3aa4l pa3HbIMU CIIOCO0aMH, BBIOMpaTh Hanboee 3(ppeKTHBHBIE METOABI pEIICHUSs, IPUMEHSTh ITOJTyYEeHHBIC 3HAHUS
iuyHocmuble: GOPMUPOBAHUE LIETOCTHOIO MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOILECTBEHHOM
NpPaKTUKK; (OPMHUPOBAHNE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmusle: 3HaTh CMbIC NMOHATUH "myTh", "Bpems", "ckopocTh", "yckopenue", "mepemelieHue"; HaydUTbCS CHUCTEMATHU3UPOBATH U
BOCIPOM3BOAUTH 3HAHMSI U HABBIKH, TOJIYYEHHbIE pU U3yuyeHuu Temsl "Kunemaruka"
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Muepuus. Ilepsbiil 3akoH HeroTona 1 [ [pyHIMIT TPUYMHHOCTH B MeXaHuKe. MHepuwst, 3akoH uHepnuu I anunes.
CBoOoHOE Teno. MHepiuanbHble U HEMHEPLIUaIbHble CUCTEMbI OTCUETA.
IIepBslii 3ak0H HproTOHA

IMemanpeomemnpie: BHIBIATH TPOOIEMbI, OCO3HAHHO TNIAHUPOBATH U PETYJIMPOBATh CBOIO I€ATEIILHOCTD, BIIJETh YCTHON M MMCbMEHHOM
[PEUbI0; COCTABIISATH IJIaH U MOCJIE0BATEIbHOCTh YUEOHBIX IEHCTBUI; BBIIBUTaTh 1 0OOCHOBBIBATH TMIIOTE3bI, 0003HaYaTh MPOOIEMBI U
HaXO/UTh IyTH UX PELICHUs, aHATTM3UPOBATh OOBEKTHI C LIEIbIO BBIICTICHUS UX IPU3HAKOB

uunocmuwle: GOpMUPOBAHNE HAYYHOTO MUPOBO33PEHNUS U MPECTABIECHUH 0 QyHIaMEHTaIbHbBIX (UI0COPCKUX MPUHIUNAX; (POPMUPOBAHNE
LIECHHOCTH 3JJ0POBOTO M 6€30I1aCHOr0 00pa3a *KHU3HU

npeomemmuovle: HAyYUTHCS HAXOJIUTh CBSI3b MEXKIY B3aUMOJECUCTBUEM TeNl M CKOPOCTHIO MX JIBUXKEHUS; MPUBOAUTH MPUMEPHI MPOSIBICHUS
MHEPLUU B OBITY; OOBSCHATH SIBJIEHUE WHEPIUH; OOBSICHATH OMbBITHI IO B3aUMOJICHCTBHUIO TEJ U JIelaTh BbIBOJBL, OOBSICHATH CMBICI MTOHSATHS
"MHEepuManbHas cucTeMa OTcU€Ta'; OnmpeensaTh TPaHNLbI IPUMEHUMOCTH IEPBOro 3akoHa HproToHa
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Cuna. Macca. Bropoii 3akon HeroToHa 1 Cuna. UneptHOCTH Tena. CBs3b YCKOPEHHU C CWIION U Maccoil. I'paBuTaliioHHas U
uHepTHas Macca. Bropo# 3akoH HerotoHa. CrokeHHe cuil, paBHOAEHCTBYIOLIASL.
Pemenue 3anau




IMemanpeomemnple: C JIOCTATOUYHOM TOJHOTOM M TOYHOCTBIO BBIpaXkKaTh CBOM MBICIH, CIYyIIaTh U BCTyNaTh B AMAJIOr, Yy4acTBOBaTh B
KOJUICKTUBHOM OOCYXICHUHU TTPOOJIeM; 0CO3HABATh CAaMOTO Ce0s KaK ABMKYIIYIO CHJTy CBOETO HayYEHHsI, CBOIO CIIOCOOHOCTD K MPEO0JICHUIO
MPETSITCTBUNA U CAMOKOPPEKIIUU; CUCTEMHO MBICIHUTh, CO3aBaTh, IPUMEHSTH U MPe0OpPa30BBIBATH 3HAKU U CUMBOIIBI [Tl PEIICHUST yUEeOHBIX U
MO3HABATEJILHBIX 3a7a4

niuyHocmusle: GHOPMHUPOBAHWE YCTOMYMBOM MOTHUBAIIMM K OOYYCHHIO, NMPHOOPETEHHIO HOBBIX 3HAHWM, YMEHUH, HaBBIKOB, CIIOCOOOB
e TeTLHOCTH HPpeOMemHble: HAYIUThCS OOBSICHATD MOHATHA "Macca", "cuia'; 3HaTh OCHOBHBIC BHJIBI CHJT M YMETh OTNIPEACIIATh UX B 3aJaHHOU
CUTyallMi; HAYYUTHCS OIPEACNIATh MacCy Teja IO pe3yJabTaTy €ro B3auMOJICHUCTBHS C APYTMM TEJIOM; HAay4YHThCS peliaTh 3aJadd C
MPUMEHEHUEM MaTeMaTHYECKOT0 BBIPAXXEHUSI BTOPOTro 3akoHa HproToHa
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Tperuii 3akoH HeroToHa 1 B3anmoneiicteue ten. Tpernit 3akoH HeroToHa. ['eonieHTpryeckas cucrema
orcuéra. [IpuHuun orHocuTensHOCTH ["anunes

IMemanpeomemmple: OCO3HAHHO IUIAHUPOBATh U PETYIMPOBATH CBOIO JESATEIbHOCTh, BBIABIATH MPOOJIEMbl, BIaeTh YCTHONH M MHCbMEHHOM
peubto; (GOPMUPOBATH LEJNENONAaraHue Kak IOCTAaHOBKY Y4E€OHOM 3aJaud Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ HM3BECTHO U YCBOCHO
Y4JaIIUMCs, U TOT0, 4TO €I1€ HEU3BECTHO; CAMOCTOSATENILHO BBIJICJIATh 103HABATEIbHYIO 11€]1b, YCTAaHABIMBATH IPUUMHHO-CIICICTBEHHbIE CBA3H,
OOBSICHATH PA3ITMYHBIC SBJICHUS HA OCHOBE (PH3HUECKON TEOPHU

uynocmuble: HOPMUPOBAHNE IIETOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U OOIIECTBEHHON
NpPaKTUKK; (OPMHUPOBAHNE HABBIKOB OOOOIIECHHS M CHCTEMATHU3aLMU TEOPETHUECKOTO MaTepHralia npedmMenHble: HAyIuThCsl OOBICHSTD
XapakTep B3auMOJICHCTBUS TeJl HA OCHOBE TPEThero 3akoHa HploTOHA; 00BACHATH CMBICI MOHATHS "T€OLEHTpUYECcKas cucreMa Mupa';
OOBSICHATB OIBITHI, JJOKA3bIBAIOIINE BpaIlleHHEe 3€MIIN; COMTOCTABIISITh HIKCIIEPUMEHTANIbHbIE U TEOPETUUECKUE 3HAHUS C OObEKTUBHBIMU
peaTusIMU KU3HU
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Pemenne 3agau ‘ 1 Perrenne 3amau o teMe "3akousl HeroTona"

IMemanpeomemnple: OPTraHU30BbIBATh y4eOHOE COTPYAHUYECTBO C yYAIlUMUCS U yUUTEIEM, HAXOIUTh 00lIee pellieHne U pa3penarhb
KOH(JIMKTHI HA OCHOBE COIJIACOBaHMS MO3UIIMNA U OTCTAaUBAaHUSI HHTEPECOB, OMPEIEIIATh CIOCOObI IEUCTBUN B paMKaXx MPeII0KEHHBIX
YCIIOBUM M TpeOOBaHUM; CTABUTh YU€OHYIO 33/1a4y, COCTABIIATH IIJIaH U MOCIEA0BATENbHOCTh AEUCTBUN, OCYIIECTBIATH KOHTPOJIb B (hopMe
CpaBHEHMs crioco0a AEUCTBUS U €ro pe3ybTara C 3a/laHHbIM 3TAJIOHOM C LEJIbI0 OOHAPY)KEHUS! OTKIOHEHUH M OTJIMYMI OT 3TAJIOHa;
BbIOMpaTh HanboJee 3PPEKTUBHBIE METO/IbI PEIICHMS 33/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHM, KOHTPOJIUPOBATh U OLICHUBATh
[IPOLIECC U PE3YNIbTAThI AEATEIbHOCTH

iuunocmusvle: GOpMUPOBAHNE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU M YUUTEIIEM;
OBJIaJICHNE HAYYHBIM ITOJX00M K PEIIECHUIO Pa3IMYHBIX 3a7a4; (opMHpOBaHHUE LIETOCTHOTO MUPOBO33PEHHS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH

npeomemmubvle: HayunTbCS NPUMEHATH MMEIOIIUECS 3HAHUS K PELICHUI0 KOHKPETHBIX 3aj1ad (IpUMEHEHHe 3akoHOB HbroTOHA); rpamMOTHO
0(OpMIISITh pellieHue 3a/1a4 B TETPaJId; UCIOIh30BaTh MAaTEMATHUYECKHI anmapar B pelICHUH 33]a4 Ha YPOKax (PU3UKH; OBJIAJETh HAYIHBIM
[MOAXOJ0M K PELIECHUIO pa3JINYHbIX 3a/1a4 110 TEME
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Cuibl B OpUPOJIC: CHIIA TSHDKECTH W 3aKOH 1 UeTtpipe BuIa B3aUMOJCUCTBUA B MPUPOJE. 3aKOH BCEMHUPHOTO TATOTCHUS.
BCEMUPHOTO TSATOTECHUS [ paBuTaIMOHHAs TOCTOSIHHAS M €€ (u3uveckuii cMbici. Cua TsSHKeCTH Ha 3emiie U
mpyrux rianerax. I[lepas kocMuueckas ckopocTs. Pemienue 3agau

IMemanpeomemnple: ¢ JOCTATOYHON TOJTHOTON M TOYHOCTBIO BBIPAXKaTh CBOM MBICIH, JOOBIBATh HEAOCTAOIYI0 HH(POPMALIHIO C TIOMOIIBIO
BOIIPOCOB; OCO3HABATh CAaMOT0 ce0s KaK JBHXKYIIYIO CHIY CBOETO HAy4EHHs, CBOIO CIOCOOHOCTh K IPEOAOJICHUIO NPENSTCTBUN H
CaMOKOPPEKILIMH; CO3/1aBaTh, IPUMEHATh U IPE0O0pa30BbIBATh 3HAKU M CUMBOJIbI, MOAEIN U CXEMBbI JUIsl peIIeHHs yUeOHbIX U M03HABATEIbHBIX
3ajad

iuunocmusle: PopMUpOBaHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM
[PAaKTUKU

npeomemmusie: yMeTb (GOPMYJINPOBATh 3aKOH BCEMHUPHOIO TATOTEHHUS; HAYYUTHCS NMPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA BCEMHUPHOTO
TATOTEHUS B OKPYXAIOIeM MUpPE; U300pakaTh HAIIPABICHUE I'PAaBUTALIMOHHBIX CHUJI; 3HATH CBSI3b CHUJIbI TSDKECTH C MACCOW Tella; HayuUThCs
CHUCTeMaTU3UpOBaTh, 0000IATh U AeIaTh BEIBOJbI O SIBJICHUU TATOTEHUS
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Cuiibl B IPUPOJE: BEC TENA, CUIIbl YIPYTOCTH 1 Bec Tena. HeBecomocts. Yrpyras nepopmanus. Cuinel ynpyrocti. 3akoH ['yka.
Du3nueckuii cMbBICI KECTKOCTHU. PerieHne 3amaq

Memanpeomemmple: ¢ JOCTATOYHOW TIOJTHOTOW M TOYHOCTBIO BBIPAXKATh CBOM MBICIIH, PAllMOHATIBHO IUIAHKPOBATH CBOKO PaboTy, JOOBIBATH
HEIOCTAIONIYI0 HHPOPMALIUIO C IIOMOIIBIO YTCHHUS TEKCTa y4eOHUKA; 0CO3HABATh CAMOTO ce0s KaK JIBIXKYIIYIO CHITy CBOCTO HAYyUYCHHUSI, CBOIO
CIIOCOOHOCTH K TIPEOIOJICHHIO MPETSTCTBUN M CAMOKOPPEKIINN, CAMOCTOSTEIHFHO UCIIPABIIATH OIIMOKH; CO3/1aBaTh, IPUMEHSTH U
npeoOpa30BhIBATh MOJICIIA U CXEMBI JUISl PEIICHHsI Y4eOHBIX U MO3HABATEIBHBIX 33]1a4, BHIACIATh U KJIaCCU(PUITMPOBATD CYIIICCTBEHHBIC
XapaKTEPUCTHKN 00BEKTa, CTPOUTH BhICKa3bIBaHUE, (POPMYIHPOBATH MPOOIEMY JiuuHoCcmHble: HOPMUPOBAHHE [IEIOCTHOTO MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH; (OPMUPOBAHUE YCTOWYUBON MOTHBALIUU K
00y4IEeHUIO

npeomemmuble: HAYINTHCS OTIUYATH BEC OT CHIIBI TSDKECTH; Tpaduyecku n300paxkaTh BeC, CHIIY YIPYTOCTH; OOBSICHATH BOSHUKHOBEHHE
COCTOSTHUSI HEBECOMOCTH;, MPUBOAUTH TPUMEPHI PA3TMUHBIX BUIOB JehOpMaIlMU B OKPYKAIOIIEM MHUPE; OTMCHIBAThH YIpyrue nehopManuu
MaTeMaTHUYeCKU C TIOMOIIIbIO 3aKoHa [ 'yKa; onpenensTh rpaHHIlbl IPUMEHUMOCTH 3akoHa ['yka
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JlaboparopHas padota Nel "M3yuenue 1 Ulaboparopnas padota "M3ydyeHue ABM>KEHUS Tena 1o OKpykHOCTH" MHCTpyKTax
NIBUKEHMSI T€JIa 110 OKPY>KHOCTH" [0 TEXHUKE 0€30MacHOCTH

IMemanpeomemHuwle: CTPOUTH MPOTYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU, KOHTPOJIHPOBAThH, KOPPEKTHPOBAThH U OIICHUBATH JIEHCTBUS
napTHépa, C HOCTaTOqHOﬁ MHOJIHOTOHA ¥ TOYHOCTEIO BbIpaXXaTb CBOU MBICJIM B COOTBETCTBUHU C 3aJla4aMU U YCIIOBUSAMH KOMMYHUKAIIUU
COCTABJISITh TUTAH | MOCJIEI0BATEILHOCTD JEHCTBUN, CPABHUBATH PE3YyJIbTaT U CIIOCOO JACHCTBUM C ATAIOHOM C LETBI0 O0OHAPYKEHUS
OTKJIOHEHUH U OTINYHI; KOHTPOJIUPOBATH M OIIEHUBATH MPOIIECC U PE3yIbTAThI AEITEIbHOCTH

iuunocmusle: HOpMUPOBAHKE MTPAKTUIECKUX YMEHUM; (hopMUpoBaHHe YOKAEHHOCTH B MPUMEHUMOCTH 3aKOHOB (DM3UKHU K HAOTI0JaeMbIM
B OKPY’KAIOIIeM MUPE SIBICHUSM; BOCIUTAaHHE aKKyPaTHOCTHU B OOPAIIEHUH ¢ JaO0OPaTOPHBIM 000PYI0BAaHUEM HpeOMemHble: HAyIUThCS
OIMPECACIIAThD MACCy TEJIa Ha PBIYAXXHBIX BECAX; paCCUUTBIBATE NICPUO ABMIKCHUSA TCJIa 110 OKPYKHOCTH, paCCUUThIBATE HCHTPOCTPEMHUTEIILHOC
YCKOPCHUE pa3HBIMU CHOCO6aMI/I; MPUMCHATH TPUHIOUII CYTICPIIO3UINU CUIT U BTOpOfI 3akoH Herorona JUIA OIIMCaHUs NBUXKCHUS TCJIA,
MPUMEHSTH U BBIpaOaThIBaTh MPAKTHUECKUE HABBIKK PabOTHI ¢ mpubopamu; 3phekTHBHO paboTaTh B mMape
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Cuiiel B IpUPOJIE: CUIIBI TPEHUS 1 Cyxoe Tpenue. Bunbl cyxoro tpenus. Cusbl CONPOTUBICHUS NPU ABMKEHUN
TBEPABIX TEJ B )KUIKOCTSX U razax. Pemenue 3agau

Memanpeomemnple: ¢ JOCTATOYHON TOJTHOTON M TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH, PALlMOHAIBHO IJIAHUPOBATH CBOIO PabOTy B TPYIIIIE,
MOOBIBAaTh HEJJOCTAIOIIYIO HH(DOPMAIHIO C TOMOIIBIO BOIIPOCOB; OCO3HABATH CAMOTO Ce0sI KaK JIBUIKYIIYIO CHITYy CBOETO HAYYEHHUSsI, CBOIO
CIIOCOOHOCTH K TIPEOAOICHHIO MPENSTCTBUN M CAMOKOPPEKIINN, COCTABIISITH IJIaH MPOBEACHUS YKCIIEPUMEHTA, CAMOCTOSTEIILHO HCIIPABIISITH
OLIMOKH; CO3/1aBaTh, IPUMEHATH U TPEOOPa30BHIBAT 3HAKA U CUMBOJIBI, MOJICITA M CXEMBI [Tl PEIICHHS y4eOHBIX M MO3HABATEIBHBIX 337134,
BBIICTISITH M KJIACCU(UIIMPOBATH CYIIECTBEHHBIC XapAKTEPUCTHKU O0BCKTA JIHYHOCHIHble: (DOPMHUPOBAHUE [IETIOCTHOTO MHUPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH; (OPMUPOBAHUE YCTOWYUBON MOTHUBAIIUU K
00y4YeHUIO

npeomemuble: HAYIUTHCS U3MEPSITh CHITY TPEHUS ITOKOSI, CKOJIBKEHUS, KAUCHHSI; HA3bIBaTh CIIOCOOBI yBEITMUCHHSI 1 YMEHBIIICHUS CUITBI TPCHUS,
MPUMCHSTH 3HAHUS O BHJIaX TPCHUS U CITOCO0AX MX M3MEPEHUS Ha IPAKTHKE; OOBSICHATH SIBJICHUS, IIPOUCXOISIINE N3-3a HAJTMYHUS CHIIBI TPSHUS
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Pemenue 3agau ‘ 1 Pemenue 3anau o teme "Cuiibl B ipupoze”

IMemanpeomemHble: OPTaHU30BBIBATH YUEOHOE COTPYTHUYECTBO C YUAIIUMUCS U YUUTENEM; paboTaTh HHANBUAYAIBHO U B TPYIIIIE;
HAXOJUTh 00IIee PEeIICHUE U pa3pemaTh KOH(PIUKTH HA OCHOBE COTJIACOBAHMUS MO3UIUHN M OTCTAMBAHHS HHTEPECOB; OMPECIIATh CIIOCOOBI
MENCTBUI B paMKax MpPe/UI0KEHHBIX YCIOBUHN U TpeOOBaHUM; CTaBUTh YUEOHYIO 33/1a4y, COCTABIIATH IJIaH U MOCIEA0BATEIbHOCTh ICUCTBUA,
OCYILIECTBIISITH KOHTPOJIb B ()OpPME CPaBHEHUS CIIOCO0A IEMCTBUS M €T0 pe3ysibTaTa ¢ 33JJaHHBIM 3TAJOHOM C IIEJIbI0 OOHAPYKECHUS
OTKJIOHEHUI U OTIIMYHI OT 3TaloHa; BEIOUpaTh Hanbomee 3(pPeKTUBHBIE METOBI PEIICHHUS 33/1a4 B 3aBUCHUMOCTH OT KOHKPETHBIX YCIOBHIA,
KOHTPOJIMPOBATH U OILICHUBATH MIPOLIECC U PE3YJIbTATHI CBOECH AEATEeIbHOCTH

uunocmusle: HOpMUPOBAHNE KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOIIIEHUU M COTPYAHUYECTBE CO CBEPCTHUKAMH U YUUTEIIEM;
OBJIaJICHIE HAYYHBIM MOJXO0M K PEIICHUIO Pa3IMYHBIX 3a7a4; ((OPMUPOBAHHE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU HPeOMenmHble: HAYIUThCS IPUMEHITh UMEIOIINECS 3HAHUS K PEIICHUIO
KOHKPETHBIX 3a/1a4 (IBMKEHHE TeJa MO JeHCTBUEM HECKOJIBKUX CHIT); TPAMOTHO O(OPMIISTH PEIlieHHE 3a/1a4 B TeTPain; MIPUMEHSITh 3HAHUS
13 Kypca TeOMETPUH JUIsl IOCTPOCHUSI BEKTOPHOM CyMMBI ICMCTBYIOIIMX Ha TEJIO CHII; OBJIAJAETh HAYYHBIM MOJIXO0/I0M K PEHIEHUIO Pa3IMYHBIX
3aja4 1o TeMe
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MMmynbc. 3aKOH COXpPaHEHUsI UMITyJIbCa 1 Mmnynbe Tena. UMnynase cuibl. Bropoii 3akon HetoToHa B nMIysibCHOM (opme.

3aKoH coXpaHEeHUs UMITyJbca. PeakTuBHOE NBIKeHME. Pemenue 3amaua




IMemanpeomemnple: OCOZHAHHO TUIAHUPOBATD U PETYIUPOBATH CBOIO JIEATEIILHOCTD, BBISIBISTH TPOOIEMBbI, BIaIeTh YCTHOM U MUCHbMEHHOU
peubto; GOpMHPOBATH LIeNeNoIaraHie Kak OCTaHOBKY y4eOHOM 3aJjaul Ha OCHOBE COOTHECEHHS TOT0, YTO YK€ U3BECTHO U YCBOEHO
Y4alIMMCsi, U TOT0, YTO €11€ HEU3BECTHO; CAMOCTOSITENILHO BBIJEIIATH 103HABATENIBbHYIO 11€J1b, YCTAHABIMBATh IPUUYMHHO-CJIEICTBEHHBIE
CBSI3U, OOBACHATH pa3IMYHbIC SIBIICHHUS Ha OCHOBE (PU3NYECKON TEOpUHU

iuunocmusle: HOpMUPOBAHHE MOTHBALIMU B M3YYEHUH HAYK O IPUPOJE, YOSKAEHHOCTH B BOSMOKHOCTH MTO3HAHUS TPUPOJIBI M IPUMEHUMOCTH
M3y4aeMbIX 3aKOHOB K BXKHEHIITMM 00JIacTAM AEATEIbHOCTH YeJI0BEYECKOT0 OOIECTBa; BOCIIUTAHUE YBOXKEHUS K TBOPLIAM HAYKU M TEXHHKH,
rpakJaHCKOI0 NaTPpUOTU3Ma, JTH00BU K PoHe, 4yBCTBa rOPAOCTH 32 CBOIO CTPaHy

npeomemuble: HAYIUTHCS OOBACHATH 3HAYCHUE MMOHATUH "UMITYNbC Tena", "UMITYJIbC CUIIBI"; 3HATh 3aKOH COXPAHEHUS UMITYJIbCA; ONPEACTIATh
FpaHULIbI IPUMEHUMOCTH 3aKOHA COXPAaHEHUS UMILYJIbCa; IPUMEHATh 3aKOH COXPAaHEHUs UMITYJIbCa JIJIsl ONMCAHUS PEAaKTUBHOIO ABM)KECHHUS
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Penrenue 3anau 1 Pemenue 3amad no reme "3aKoH COXpaHEHUS UMITYJIbca"

imMemanpeomemuple: C JNOCTATOYHOW ITOJIHOTOM M TOYHOCTBIO BBIPAKATH CBOM MBICIM B COOTBETCTBUM C 3aJa4aMH M YCJIOBHUSAMU
KOMMYHHKAIIMH; BBINOJHATH JEHCTBUS O 00pasily, OLEHUBATh U KOPPEKTUPOBATH NEHCTBUS B COOTBETCTBHUM C 3TaJOHOM; HCKaTh
mH(pOopMaLrioo, GOPMUPOBATH CMBICIIOBOE UYTEHHUE, 3aKPEIUISATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH H3yYeHHBIE CIIOCOOBI JEHCTBHUIA,
MOHATHI U aJITOPUTMOB

iuunocmusle: HOpMUPOBAHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU M COTPYAHUYECTBE CO CBEPCTHUKAMH U YUUTEIIEM;
OBJIaJICHIE HAYYHBIM MMOJXO0M K PEIICHUIO Pa3IMYHBIX 3a7a4; (popMHpOBaHUE LIETOCTHOTO MHUPOBO33PEHHS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH HPeOMenHble: HAYIUThCS IPUMEHITh UMEIOIMECS 3HAHUS K PELICHUIO
KOHKPETHBIX 33/1a4 (3aKOH COXpPAaHEHHS UMITYJIbCa); TPAMOTHO O(hOPMIIATH pelIeHEe 3a/1a4 B TETPAIH; UCIIOIb30BaTh MATEMAaTUUECKHI
anmapar B pelIeHUH 3a/1a4 Ha YpoKax (PU3MUKH; OBIAI€Th HAYYHBIM MOJXO0JIOM K PEIICHHUIO Pa3IUYHbIX 33/1a4 110 TeMe
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Mexanuueckas padbota. MomHocTb. DHeprus 1 PaboTa cuiibl, MOIIHOCTb, SHEprusi. Kunetnueckas sneprusi. Pabora cuibl TsxecTH.
[ToTeHnnanbHas SHEPrus Tejaa B TpaBUTALIMOHHOM MoJie. PaboTa cuibl ynmpyrocTH.
[loTeHnnanbpHas 3HEprus ynpyro aedhopMupoBaHHOro Tena. Pemenue 3anaqy

imMemanpeomemnple: C JTOCTATOUHOM TOJHOTOM M TOYHOCTBIO BBIpaXkaThb CBOM MBICIH, CIYIIaTh M BCTYNAaTh B JUAJOr, Y4aCTBOBaTh B
KOJUICKTUBHOM OOCYXIEHUHU MTPOOJIEM; 0CO3HABATh CaMOT0 ce0sl KaK JBIIKYIIYIO CUITy CBOETO HAy4€HHUsI, CBOKO CITOCOOHOCTH K MTPEOIOJICHHUIO
MPENSTCTBUA U CAMOKOPPEKIIUM;, CHUCTEMHO MBICIUTh, NMPUMEHSTh W MPeoOpa3oBBIBATH 3HAKM W CHUMBOJIBI JIJISI pPEHICHUS YYEOHBIX U
MMO3HABATEIIbHEIX 337124

nuunocmusle: HOPMUPOBAHUE IIETTOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPAaKTUKH; (POPMUPOBAHNE YCTOMYHNBON MOTHUBAIIMU K OOYUECHUIO

npeomemuble: HAYIUTHCS OOBSICHATH 3HAUCHUI TTOHITHI "MexaHndeckas padora', "MomHocTs", "sHeprus", "moTeHnaaIbHas u
KHHETHYECKast YHEPTUs Teja'"; HAyIUThCS OTPEIeTsATh, COBEPIACT JIU CHJIa Pa00TY; BEIYHCIIATH MEXAaHHYECKYIO pabOTy U MOIIHOCTh; 3HATH
(OpPMYJIBI ISl BBIYUCIICHUS KHHETUIECKON M TIOTEHIIMAIbHON YHEPTUHN Tea
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3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE 1 3aKOH COXpaHEHHsI MeXaHN4ecKol sHepruu. Pemenne 3anaq




IMemanpeomemmuwle: GOpMUPOBATH NPEACTABICHUS O MATEPUATIHLHOCTH MUPA; OCYIIECTBIISATH KOHTPOJIb B (hopMe cpaBHEHUS criocoda AecTBUS
M ero pe3ysbTaTa ¢ 3aJaHHBIM 3TAJTOHOM C IIeNIbI0 O0OHAPYKEHUS OTKIOHCHUN U OTJIMYUH OT 3TAIOHA, BHOCHTH HEOOXOAUMBIEC TOMOTHEHUS U
KOPPEKTHUBBI B IJIaH M CHOCOO JEHCTBUS B Cllydae PAcXOXKIEHUS STAIOHA, PEATBHOTO ICHCTBHS W €ro MPOAYKTa; aHATU3UPOBATH H
CUHTE3WPOBATH 3HAHUS, YCTAHABIMBATH IPUUYUHHO-CJIE/ICTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKYIO LIETb PACCYKIECHUHN, CTPYKTYPUPOBATh 3HAHUS
iuunocmusle: HOpMUPOBAHUE LIETTOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTUKU; (OPMUPOBAHKE HABBIKOB 00OOIIEHUS U CUCTEMATU3allMd TEOPETUIECKOr0 MaTepuraia

npeomemHuble: HAYYUTHCS ONTUCHIBATH NIEPEXOIbI OAHOTO BUA SHEPTUH B APYTOW; MPUMEHSITh HMCIOITUECS 3HAHUS TSI perieHusT GU3NIECKUX
3aau
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JlaGopaTopHas pabota Ne2 "N3yuenue 3akoHa 1 Ulaboparopras pabota "M3ydeHne 3akOHa COXPAHCHUS MEXaHWYECKOH sHeprun"
COXpaHCHHSI MEXaHMYECKOH dHeprun” MHCTPYKTaX 1O TEXHUKE OC30MMaCHOCTH

IMemanpeomemmple: CTPOUTH IPOAYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMHU, KOHTPOJIMPOBAaTh KOPPEKTUPOBATh U OLIEHUBATh JAEHCTBUS
napTHEpa, ¢ JOCTATOYHON MTOJIHOTOM M TOYHOCTBIO BBIPAKaTh CBOM MBICIIM B COOTBETCTBUH C 337jauaMy U YCIOBUSAMHU KOMMYHHKAIUH;
COCTaBJIATh IUIaH U MOCJIEI0BATEIbHOCTh IEUCTBUM, CPABHUBATh PE3YJIbTAT U CIIOCOO IEHCTBUI C 3TAJIOHOM C LEIbI0 OOHAPYKEHUS
OTKJIOHEHUI U OTIMYUIL; KOHTPOJIUPOBATh U OLEHUBAThH MPOLIECC U PE3YIIbTATHI JESTEILHOCTH

iuunocmuwvle: GOpMUPOBAHUE IPAKTUUECKUX YMEHUH; popMUpOBaHUE YOEXKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PM3UKHU K HAOIII01aeMbIM
B OKpY’KaloOIIeM MHpE SIBJICHUSM; BOCIMTaHUE aKKYPATHOCTU B OOpAIlleHUH ¢ J1ab0paTOpHBIM 000pYI0BAHUEM npedmMentHble: HAyInThCs
OIIpENeNATh BEC Tela U CUJIy YIPYTOCTH; PACCUMTHIBATh MOTEHIMAIbHYIO SHEPTUIO OJHIATOTO Irpy3a U J1epOpMUPOBAHHON NPY>KUHBI,
O00BSICHATH PACXOXKJIEHHS B PE3yJIbTaTaX U3MEPEHHH ¢ TOUKH 3pEeHHs] KOHCEPBATUBHOCTH JEMCTBYIOIMX CHJI U 3aMKHYTOCTH UCCIIEyeMOn
CHCTEMBI; IPUMEHATH U BbIpaOaThIBAaTh MPAKTHUECKUE HaBBIKU paboThI ¢ mpubopamu; 3pGeKTHBHO paboTaTh B ape
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Pemenne 3amayq 1 Pemenne 3amad o Teme "3akoHbI coXpaHeHHs B MexaHuke". [TonroroBka k
KOHTPOJILHOM paboTe

mMemanpeomemmusple: C JOCTATOYHOW TOJHOTOM M TOYHOCTBIO BBIPAKaTh CBOM MBICIM B COOTBETCTBMM C 3aJadyaMd U YCJIOBUSMHU
KOMMYHMKAIIMH; BBINOJHATH JEHCTBUS MO 00pasily, OLUEHUBAaTh U KOPPEKTUPOBATH JEHCTBUS B COOTBETCTBUU C 3TaJOHOM; HCKaTh
MH(pOpMaLnoo, GOPMUPOBATh CMBICIOBOE UTEHHUE, 3aKPEIUIATh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATH M3YyYEHHBIE CIIOCOOBI JEWCTBUH,
[MOHATUHN U aITOPUTMOB

iuuHocmuble: GOpMUPOBAHNE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU M YUUTEIIEM;
OBJIaJICHNE HAYYHBIM ITOJX00OM K PEIIEHUIO Pa3IMYHBIX 3aa4; (popMHpOBaHUE LIETOCTHOTO MUPOBO33PEHHS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHO! MPaKTUKH

npeomemmuble: HAYINTHCS IPUMEHSTh HMEIOLMECS 3HAHUS K PELIEHUIO0 KOHKPETHBIX 3a/1a4 (3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHMSI
PHEPTHUH); TPAMOTHO O0GOPMIISITH PEIIEHUE 3a/1a4 B TeTPaId; UCIOIh30BaTh MAaTEMATUUYECKUH alllapar B PEIICHUH 3a/1a4 Ha YpOKax (pU3UKU;
OBJIaIETh HAYYHBIM II0JX0I0M K PEIICHUIO PA3IUYHbIX 3a1a4 I10 TeEME
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KonTponbHas padora Ne2 "JluHamuka. 3aKOHbI 1 KonTponbHas padota no temam "J{uHamuka", "3akoHbl COXpaHeHUs! B MeXaHuKe"

COXpaHEHHUsI B MEXaHUKE"




IMemanpeomemmuple: ¢ JOCTATOYHON OTHOTOM U TOUHOCTHIO BBIPAXKAaTh MUCbMEHHO CBOM MBICIIN; IJIAHUPOBATh U IPOTHO3UPOBATH
pe3yJbTaT; peaTh 3a4a4l pa3HbIMU CIIOCO0aMH, BBIOMpaTh Haubosee 3(ppeKTUBHBIE METOABI pelIeHUs, IPUMEHSTH ITOJIy4YeHHbIC 3HAHUS
iuunocmusle: HOpMUPOBAHUE [IETIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTUKY; (OPMUPOBAHKE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmubsle: 3HATH CMBICH TNOHATHH '"Macca", "yckopenme", "cwma", "ummnynbc", "pabGota", "MomiHOCTB", "IHeprus'; HayUUTHCS
CHCTEeMaTU3UPOBATh U BOCIIPOU3BOIUTh 3HAHUS U HABBIKH, ITOJyYECHHbIC NPU U3y4eHUuU TeM "Jlunamuka", "3akoHbl COXpaHEHUs B MeXaHUKe"
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'Y cnoBusl paBHOBECHS TEIl 1 PaBHOBECHE MaTEpUAJILHOW TOYKU U TBEPIOTO Tena. Buael paBHOBeCHs. Y CIOBHS
paBHOBecHs. MoMeHT cuibl. Pemenue 3anau

IMemanpeomemnple: ¢ JOCTATOYHON TOJTHOTON M TOYHOCTBIO BBIPAXKaTh CBOM MBICIH, JOOBIBATh HEAOCTAIONYIO0 HH(POPMALIHIO C TIOMOIIBIO
BOIIPOCOB; OCO3HABaTh CAMOI'0 ce0sl KaK JABMXKYIILYIO CHIIYy CBOETO Hayuy€HHsl, CBOIO CIIOCOOHOCTD K MPEOI0JICHUIO MPETSITCTBUNA U
CaMOKOPPEKIIMH; CHCTEMHO MBICIUTh, TPUMEHATh U TPE0OPa30BhIBATH 3HAKU U CUMBOJIBI [ PEIICHUS YUeOHBIX U MTO3HABATENIbHBIX 3a/1a4
iuunocmusle: HOpMUPOBAHUE [IETTOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKH

npeomemmuble: HAyIUTHCS OOBSACHATH 3HAYCHHE MOHATHI "MOMEHT cuiibl", "peryar”, "6mok", "paBHOBecue"; 3HATh POPMYIUPOBKY IEPBOTO U
BTOPOTO YCJIOBUN paBHOBECHS TBEPAOIO Tella; CUCTEMATU3UPOBATh M 0000IIATh CBEJCHHS O PABHOBECUU TBEP/BIX TEI; HAXOAUTH IPUMEPHI
pPBIYAroB B TIOBCEIHEBHOM JKU3HM; peIlIaTh MIPOCTEHIINe 3a]]a41 Ha YCIOBUS PAaBHOBECHS

MomnexymsipHas ¢usuka. Tepmonunamuka (17 gacos)
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OcHosnble nonoxxenuss MKT. bpoyHosckoe 1 TennoBoe paBumxenue. MKT crpoenHuss BemiectBa M €€ DKCIIEPUMEHTAJIbHBIE
NIBUKCHHE oKa3arenbCeTBa. MosekynsapHas U MoJsipHas Macca. KonmdecTso BemecTsa.

BpOYHOBCKOG JIBI>KeHHE. PelieHue 3amad

Memanpedmemuble: q)OpMI/IpOBaTB yqe6Hoe COTPYAHHUYCCTBO C YUUTCIIEM U CBEPCTHUKAMU; UCKATH U BBIACIIATDH HeO6XO,I[I/IMYIO I/IHCI)OpMaI_II/IIO,
CJICAOBATH AJITOPUTMY ACATCIIbHOCTHU, IIPUMCHSATD 3HAHUA U3 APYTUX IIPEAMCTHBIX oOnacreit

VIHUHOCHIH bl . q)OpMI/IPOBaHI/Ie HEJIOCTHOI'0O MHUPOBO33pPCHUA, COOTBECTCTBYIOLICTO COBPEMCHHOMY YPOBHIO PA3BUTHA HAYKU U O6HICCTBCHHOI>'I
MPAKTUKH, U yCTOﬁ‘II/IBOFO IMMO3HABATCJIbHOI'0 MHTEPECCA K U3YUCHUTIO CCTCCTBCHHBIX HAYK

npeomemuble: HAay4YUTbCA (I)OpMy'J'II/IpOBaTB OCHOBHBIC ITOJIOXKCHHA MOJ'IGKy.TIHpHO-KHHCTH‘l@CKOfI TCOPUH; OOBSICHATH Pa3JINYHLIC ABJICHUA,
OIMUPAsCh HAa IMTOJIOKCHUA MKT, IMPUMCHATD UMCIOIIUECCA 3HAHUSA U3 XUMHU K PCHICHUIO KOHKPECTHLIX 3a1a4 110 TEMC; CUCTEMATU3UPOBATH
MMCIOIIUCCA 3HAHUA U3 KypCa OCHOBHOM IIKOJIBI 10 MOHCKyHHpHOﬁ (pI/ISI/IKC

29/2

B3anmopeiicTeue MOJIEKYII. Crpoenue 1 Mounekyna. BzauMozaeiicTBue MOJIEKYJT B Pa3HBIX arperaTHbIX COCTOSTHUSX
TBEP/BIX, KUJKUX U ra3000pa3HbIX Tell BELIECTBA




Memanpeomemnple: BbISABIATH IPOOIEMY, C JOCTATOYHOM MOJTHOTON U TOYHOCTBIO BBIPAXKATh CBOM MBICIIH; BBIACIATh U OCO3HABATh TO, YTO
y’K€ YCBOEHO B Kypce (pM3HKH M uTO enié MOAJESKUT YCBOCHUIO, OLICHUBATh KaYeCTBO M YpPOBEHb YCBOCHMS MaTepuaa; aHAIW3UPOBATh U
CHUHTE3UPOBAThH 3HAHUS, YCTAHABINUBATH IIPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH JIOTUYECKYIO LIENb PACCYKIACHUM, CTPYKTYpPUPOBATh 3HAHUS
iuyHocmuvle: GOPMUPOBAHUE YMEHMS BECTH JUAJIOT C YUYUTEIEM U OJJHOKJIACCHUKAMU Ha OCHOBE PaBHOIIPABHBIX OTHOLIEHUN M B3aMMHOTO
YBa)KE€HHsI; OCO3HAHUE LIEHHOCTH HAay4YHBIX 3HAHUH JUIsl 0OBACHEHUS SIBJICHUH OKPYXKAIOILEro Mupa

npeomemuble: HAYIUTHCS OOBSICHATH OCHOBHBIE CBOWMCTBA BEIIECTB U Pa3IMUHbIC (PU3NYECKHE SBJICHUS HA OCHOBE 3HAHUN O CTPOCHUH
BELIECTBA
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OcHoBHOe ypaBHeHne MKT 1 WNneanbubiii ra3. JlaBnenue raza. OcHoBHoe ypaBHeHue MKT. CBszp Mexny
MTaBJIeHHEeM Tra3a M CpeJHel KHHETUYeCKOW DSHEepruei TeraoBOro JBHXKEHUS
MoseKyJ. Pemenue 3ama4

memanpeomemnute: OpMUPOBATH yUEOHOE COTPYTHHUUECTBO C YUUTEIIEM U CBEPCTHUKAMU; (POPMHUPOBATH ILIeJIENOIaraHue Kak HOCTaHOBKY
y4eOHOI 3a/1a4y Ha OCHOBE COOTHECEHUS TOT0, YTO yXKE U3BECTHO U YCBOCHO YYaIIMMCS, U TOTO, YTO €II€ HEM3BECTHO; BBLACIATD U
(bopMynHpOBaTh MO3HABATENBHYIO L€JIb, UCKATh U BBIACIATH HEOOXOAUMYIO MH(OpPMAIHIO, CIIEJ0BATh AITOPUTMY AEATEIbHOCTH
iuunocmusle: (HOPMUPOBAHHE CAMOCTOATEIBHOCTH B TPUOOPETEHHHM HOBBIX 3HAHWHA M TNPAKTHUYECKUX YMEHHH, HCIIOIb30BaHUE
NprOoOpPEeTEHHBIX 3HAHWN B MOBCEIHEBHOM XKM3HU; (HOPMUPOBAHHE HABBIKOB OOOOLICHWSI M CHCTEMAaTH3AIlMH TEOPETHYECKOTO MaTepHhalia
npeomemuble: HAYINTHCS OOBSCHATH CMBICT (PM3UYECKUX BETMYMH "nMaBieHue", "cpeqHssi CKOpoCcTh MOJIEKy ", "KOHIeHTpanus'"; OObSICHUTD
BO3HUKHOBEHUE JaBJICHUS I'a3a Ha CTeHKH cocyna Ha ocHoBe MKT; Beipaxkars pusnueckue BenuunHbl B eqununax CU; 3anuceiBath yciioBue
U pellieHUe KOJIMYECTBEHHBIX 3a/1a4 [0 COCTAaBIEHHOMY aJIrOPUTMY
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TemnepaTypa. DHeprusi TEIJIOBOTO JBHKEHUS 1 Temnepatypa u tennosoe pasHoBecue. [lkans! [enscust n KenpBuHa.
MOJIEKYJT IAOGcomoTHasl TeMIeparypa Kak Mepa cpeiiHell KMHETUYECKOW 3HEepPruu TeIIoBOTrO
IBYKEHUS MOJIEKYJT. DU3NYECKU CMBICIT TOCTOSIHHOM bonbiiMana. Pemenune 3anau

IMemanpeomemnple: C JOCTATOYHOM MOJHOTOM M TOYHOCTBIO BBIPAXKATh CBOM MBICIM B COOTBETCTBUU C 3aJayaMHU U YCJIOBHUSIMU
KOMMYHMKAIIMH; IUIAHUPOBATh M IPOTHO3UPOBATh PE3yNbTaT; peliaTh 3aJauyd pa3HbIMH criocoOaMu, BbIOMpaTh HamOosee 3P¢eKTUBHbIE
METO/IbI PEIICHUS], IPUMEHSIThH TIOJYUCHHbIE 3HAHUS

nuunocmusle: (HopMHpOBaHHE YCTOWYMBOM MOTHBAIMUM K OOYYEHHIO, MPUOOPETEHHIO HOBBIX 3HAHWUM, YMEHM, HABBIKOB, CIIOCOOOB
MESTENIbHOCTH BPeOMemHble: HAYIUThCS TOHUMATh CMBICT (PU3UYECKHX BEMWYHMH ""TeMieparypa”, ""cpeaHsisi KHHeTHUYecKasi SHEPTUsl MOJIeKYN";
BHATH CYIIECTBYIOIIME IIKaIbl u3MepeHus temmneparypsl (Llenbcus, KenpBuHa) U yMeTh EpeBOUTH 3HAUCHUS M3 OJHON IIKAJBI B IPYTYIO;

[MOHUMATh U OOBSICHSATH CBS3b TEMIICPATYpPhI I'a3a CO 3HAYCHUCM CpC[[HCﬁ KUHETHYECKOM OHEPTHUU MOJICKYJI, pCUIATh 3ala4U 110 TEMC
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YpaBHEHHE COCTOSHMSI HJEalbHOTO rasa. 1 YpaBHEHHE COCTOSHMS HACATBHOro ra3a. MOU3WYecKWid CMBICI YHUBEPCAIbHOMN
["a30BbIE 3aKOHBI razoBoil moctosiHHOW. M3omponecc. M3orepmuueckuit mpouecc. 3akoH boiimns-
Mapuorta. 306apHuslii nporecc. 3akoH I'eif-Jlroccaka. M30xopHbIi mporecc.

3axoH [lapns. ['paduku nzomnporueccos. Pemenne 3anau




mMemanpeomemnupie: OpMUPOBATH YIEOHOE COTPYTHHUUECTBO C YUUTEIIEM U CBEPCTHUKAMU; (POPMHUPOBATH IIEJIETOIaraHue Kak HOCTaHOBKY
yueOHOI 3a/1a4il Ha OCHOBE COOTHECEHHUS TOT0, YTO YK€ U3BECTHO M YCBOCHO yYalllUMCS, ¥ TOTO, UYTO €IE HEU3BECTHO; BBIACIATh U
(bopMynHpOBaThH MO3HABATENBHYIO IEJIb, ICKATh U BBIACIATH HEOOXOAMMYIO HH(OPMAIHUIO, CIIEJOBAThH AITOPUTMY ACATEIbHOCTH
iuunocmusle: HOpMUPOBAHUE CAMOCTOSITEILHOCTH B MPUOOPETEHUN HOBBIX 3HAHUI U MPAKTUUYECKUX YMEHUH, UCIIOIb30BaHHE
[PUOOPETEHHBIX 3HAHUI B IOBCEHEBHON KU3HU

npeomemHuble: HAyIUTHCS TOHUMATh CMBICH (PU3HYECKUX BEeMYHH "naBienue"”, "remmneparypa’, "o0bEM", "KoIU4YecTBO BelecTBa'"; ONMMChIBAThH
1 00BSACHATH U3MEHEHHUE COCTOSIHUS Ha MOJIENIN UJICAIbHOTO T'a3a; OMUCHIBATh Pa3InyHbIe U30IPOLECCH; BEIpaXKaTh (PM3MUYECKHE BETUUHUHBI B

cAMHHUIax CI/I, 3alMUMChbIBATh YCJIOBHUE U PCHICHUEC KOJINYCCTBEHHBIX 1 Fpa(i)I/I‘ICCKI/IX 3a/laq 110 COCTAaBJICHHOMY aJIT'OPUTMY
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JlaGopaTopnast pabota No3 1 UlaboparopHass pabora "DkcrepuMeHTanbHas MpoBepka 3akoHa [eii-Jlroccaka"
"DKcrepuMeHTaIbHas poBepka 3akoHa [ ei- NHCTpyKTaX MO TEXHUKE 0€30MMaCHOCTH
JTroccaka"

IMemanpeomemHuwle: CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU, KOHTPOJIUPOBATH KOPPEKTUPOBATH U OLICHUBATH 1EHCTBUS
napTHEpa, ¢ JOCTATOYHON MOJIHOTOM M TOYHOCTBIO BBIPAKaTh CBOM MBICIIM B COOTBETCTBUH C 3a7jauaMy U YCIOBUSIMHU KOMMYHHKAIUH;
COCTaBJIATh IUIaH U MOCJIEI0BATEIbHOCTh IEUCTBUM, CPABHUBATh PE3YJIbTAT U CIIOCOO EHCTBUI C 3TAJIOHOM C LIEIbI0 OOHAPYKEHUS
OTKJIOHEHUI U OTINYHI; KOHTPOJIUPOBAThH M OLIEHUBATH MPOIIECC U PE3YyIbTaThl AEITEIbHOCTH

iuunocmusle: HOpMUPOBAHUE MTPAKTHUECKUX YMEHUH; GopMUpOBaHUE YOSKIEHHOCTH B TPUMEHUMOCTH 3aKOHOB (PM3UKH K HAOJII0/IaeMbIM B
OKpYXKarollleM MHUpPE SIBICHUSM; BOCIIUTAHUE AaKKypaTHOCTH B OOpalleHHH C JTaOOpaTOpPHBIM OOOPYIOBAaHUEM HpeOMemHble: HAYUUTHCS
MPOBEPSATH ONBITHBIM MYTEM BBIMOJIHEHUE COOTHOLIEHUSI 00bEMa M TeMIepaTyphl B X0J1e U300apHOTO HarpeBaHus rasza (Ha npuMepe Bo3ayxa)
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Perrenue 3agaq ‘ 1 ‘PCIHGHI/IC 3amad o treMe "['a3oBble 3aKOHEBI"

IMemanpeomemHuvle: OPTaHU30BBIBATH YUeOHOE COTPYTHUYECTBO C YUAIIUMUCS U YUUTENEM; padoTaTh HHANBUAYAILHO U B TPYIIIIE;
HaXOJUTh 00Illee pelIeHHe U pa3peliaTh KOHQIJIMKTH Ha OCHOBE COTJIAaCOBAHUS MO3ULUI U OTCTAUBAHMSI UHTEPECOB; ONMPEAEINIATH CIOCOObI
MENCTBUI B paMKax MpPe/UI0KEHHBIX YCIOBUHN U TpeOOBaHUM; CTaBUTh YUEOHYIO 33/1a4y, COCTABIIATH TJIaH U MOCIEA0BATEIbHOCTh ICUCTBUA,
OCYIIECTBIISATH KOHTPOJIb B (hOpME CpaBHEHUS cr1oco0a AEUCTBUS U €ro pe3ynbTara ¢ 33JaHHbIM 3TAJIOHOM C 1I€JIbI0 OOHAPYKEHUS
OTKJIOHEHHUI U OTIIMYHI OT 9TaloHa; BEIOUpaTh Hanbomee 3(pPeKTUBHBIE METOBI PEIICHHS 33/1a4 B 3aBUCHUMOCTH OT KOHKPETHBIX YCIOBHIA,
KOHTPOJIMPOBATH U OIICHUBATH MPOLIECC M PE3YJIbTATHI CBOCH NEATEeIbHOCTH uuHOCmHble: HOPMUPOBAHNE KOMMYHUKATUBHON
KOMITETCHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH U YUUTEIIEM; OBJIQICHIE HAYYHBIM MTOJIXO00M K PEUICHUIO Pa3InYHbIX
3agad; (oOpMHUPOBAHUE LIETOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM
MPaKTUKH

npeomemuble: HAYIUTHCS IPUMEHSITH UMEIOIIUECS 3HAHUS K PEIICHUI0 KOHKPETHBIX 337a4 (Ta30BbI€ 3aKOHBI); TPaMOTHO O0OPMITSTh
peleHune 3a7a4d B TeTpau; UCIOIb30BaTh MATEMAaTHUYECKHI anmapar B pellieHnH 3aad Ha ypokax (PM3HMKH; OBJIAJ€Th HAyYHBIM MTOJAXO0/I0M K

[PECIICHUTIO PA3JIMYHBIX 3a4a4 110 TEME
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Haceiennenii nap. Kunenne. Bnaxxnocts 1 B3anMHbIe MpeBpalleHus KUIKOCTH U rasza. [lapooOpa3oBaHue M KOHAEHCALUS.
BO31yXa Haceiennsiii 1 HeHachlleHHbIN nap. Kunenwue. [lapiuansHoe qaBaeHue BOASIHOTO
napa. AGCONIOTHAs M OTHOCUTEIbHAS BIAXKHOCTh BO3/yxa. Pemienue 3anau

IMemanpeomemHusle: C TOCTATOYHON MOTHOTOW M TOYHOCTHIO BBIPAXKATh CBOU MBICITH, JOOBIBAaTh HEJOCTAIONIYI0 HH(POPMAIIHIO C MTOMOIIBLIO
BOIIPOCOB; OCO3HABaTh CaMOro ceOsi Kak JBWKYIIYIO CHUJy CBOETO HAay4deHHs, CBOIO CIIOCOOHOCTh K MPEOJOJCHHUIO NPEMATCTBUNA U
CaMOKOPPEKITHH, COCTABJIATH IJIaH PEUICHUS 3a/Ia4H, CAMOCTOATEILHO UCTIPABIIATH OIUOKY; CO3/1aBaTh, IPUMEHSTH U TPEOOPa30BEIBATH 3HAKU
M CHMBOJIbI, MOJEIM M CXEMbl IS DPEIICHHs Y4eOHBIX M IIO3HABATENBHBIX 3a/1ay, BBUICIATh M KJIACCU(UIMPOBATH CYIIECTBECHHBIC
XapaKTEPUCTUKHA OOBEKTa

niuyHocmHusle: HOPMUPOBAHKE 1IETTOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOU
MPaKTUKH; WCIOJIb30BAaHUE MPHUOOPETEHHBIX 3HAHMHK NJIs1 OOBSICHEHHS SBJICHUMN, HAOJIOJaCMbIX B IOBCEIHEBHON KU3HU HpeOMemHble.
HAy4YUTHCS OOBSICHIATH 3HAUEHUE MOHATUHN "HachIILIEHHBIN nap", "quHamuyeckoe paBHoBecue", "ucnapenue",

"koHneHcauus", "kunenue", "BIaxHOCTh BO3ayxa", "Touka pochl"; 3HaTh NPUHLIMI JIEHCTBHS IICUXPOMETPA; HAYUUTHCS MOJIb30BATHCA
MCUXPOMETPUUECKON TabIuUIIEeH; 3aNTUCHIBATh YCIOBUE U PEILIEHUE 3a]]a4 MO0 COCTABIEHHOMY aJITOPUTMY
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CTpoeHHE U CBOICTBa KpPUCTAUIMYECKUX U 1 Kpucrammuueckue u amopduble Tena. Mojaenb CTpOeHHS TBEPIBIX — Tell
AMOP(HBIX Tel MexaHn4yecKrue CBOMCTBA TBEPABIX Tel. KUAKNEe KpUCTAIIIbL

Memanpeomemuple: CIIylIaTh, BCTYNATh B AUAJIOT, y4aCTBOBAaTh B KOJUIEKTUBHOM OOCYXI€HUH ITPOOIeMbl; (OPMUPOBATH LIEIENOIaraHue Kak
[OCTAaHOBKY Y4€OHOH 3aJauuM Ha OCHOBE COOTHECEHHUS TOrO, YTO Y€ M3BECTHO U YCBOEHO YyYalllUMCs, M TOrO, 4TO €lI€ HEU3BECTHO;
CaMOCTOSITENIBHO BBIJEJIATH T03HABATENBHYIO 1I€]1b, YCTAHABINBATh IPUUNHHO-CJIEICTBEHHBIE CBA3U

uunocmusple: HOPMUPOBAHNE YCTOMUYMBOIO MHTEpeca K M3YyYEHHMIO HOBOTrO; (hOopMUpOBaHHE YOS KIEHHOCTH B 3HAYMMOCTH JOCTHIKEHHM
€CTECTBEHHBIX HAyK JUI YIOBJIETBOPEHHUS 3allPOCOB COBPEMEHHOTO OOILECTBA mpedmeniHble: HAYYUTHCS OTIMYATh KPUCTAIIIMYECKUE U
aMOp(QHbIE Teda MO0 MX CBOMCTBAM OT JKUAKOCTEH M ra3oB; OOBSACHATH 3HaUeHHE MOHATHH "aHuzoTpomud", "amopdroe Teno", "Kuakuii
KpucTawn'"; 3HaTh 00JIACTH MPUMEHEHHUS KHUJIKUX KPUCTAJIIOB
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KonTponbhas padota Ne3 "Ocnossl MKT" ‘ 1 ‘KOHTpOJ'[I)HaSI pabota no teme "OcHoBbl MKT"

mMemanpeomemuple: ¢ JOCTATOUYHON MOJTHOTOM M TOYHOCTBIO BBIPAXKATh MUCBbMEHHO CBOM MBICJIH; IUTAHUPOBATh U IIPOTHO3HPOBATH
pe3yibTaT; penaTh 3a7a4l pa3HbIMU CIIOCOOaMH, BBIOMpaTh Haubosee 3(ppeKTUBHBIE METOABI pelIeHUs, IPUMEHATh MOJy4YeHHbIE 3HAHUS
iuyHocmuble: GOPMUPOBAHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOILECTBEHHOM
MPakTUKU; (GOPMHUPOBAHNE HABBIKOB CAMOAHAJIN3a U CAMOKOHTPOJIS

npeomemmusle: 3HaTh CMBICI NOHATHHN "waeanbHbIA Ta3", "maBnenue", "Temmeparypa'; HAydUThCS CHCTEMATH3UPOBATh M BOCIPOU3BOIUTH
3HAHWS W HaBBIKHU, IOJIy4eHHbIE ITPU M3ydeHnH TeMbl 'OcHoBbl MKT"
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Buytpennsist sneprus. Pabota B 1 BHyTpeHHsI1 SHEprus HuAeanbHOro rasa. TepmMoaunHamuyeckas cHCTeMa U €€
TEPMOAMHAMUKE paBHOBecHOe cocTosiHue. Pabora W Temonepenadya Kak CIOCOOBI M3MEHEHHUs
BHYTpEHHEN 3Hepruu. Pemenue 3anau

Memanpedmemnble: HCIIOJIB30BaTh aACKBATHBIC SI3BIKOBBIC CPCACTBA AJIA OTO6pa)KCHI/IH I/IH(I)OpMaI_II/II/I B (I)OpMC PCYCBBIX BBICKA3bIBaHUH C




[ENIBI0 TJITAHUPOBAHUS, KOHTPOJISI M CAMOOIICHKH; OCO3HABaTh CaMOro ce0sl Kak JIBUXKYIILYIO CHIIy CBOETO Hay4deHHs, CBOIO CIOCOOHOCTH K
MPEOI0JICHHUIO MPENATCTBUN U CAMOKOPPEKIIMU; OOBSACHATh (PU3MUECKUE MPOLIECCHI, CBSI3U U OTHOLIEHHUS, BBIABIIIEMbIE B IIPOLIECCE U3YyUECHMUSI
IMTAaHHOU TEMBI

iuunocmusle: GOPMUPOBAHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
[IPAaKTUKU

npeomemuble: HAYIUTHCS TIOHUMATh CMBICH (PU3WYECKUX BETMYMH "BHYTPEHHSSA SHEPTUS UACAIBHOTO ras3a', "padoTta uaeanpHoro rasa';
MPUMEHATh TEOMETPHUUECKOE NCTOIKOBAHUE pabOTHI HICAFHOTO Ta3a Ui PELICHUs 3a1a4
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KosnnuecTBO TEMIOTHL. YPaBHEHHE TEIJIOBOTO 1 KomuuectBO TermioTel. TemmoéMKOCTh. YAelbHAs TEIUIOTa IUIABJICHHSA H
OanaHca KpUCTAJUTH3aluU. Y JIeNIbHAs TETUIOTa TapooOpa3oBaHUs U KOHACHCAITUH.

Y nenpHas TEMoTa CropaHusi TOILIMBA. Y paBHEHHE TEIUIOBOTO OanaHca. PereHue
3aa4

Memanpedmemubte: Q)OpMHpOBaTL KOHTPOJIb 1 CAMOKOHTPOJIb HOHSITUHN U AJIrOpUTMOB; OCO3HABATbH CaMOI'0O ce0s Kak ABWIXKYIIYIO CUITY
CBOCTO HAYUYCHU:, CBOIO CIIOCOOHOCTB K MpcoaAO0JICHUIO HpeH}ITCTBI/Iﬁ H CaMOKOPPCKI UM, HpeoﬁpaSOBBIBaTB I/IH(I)OpMaI_II/I}O N3 OAHOI'O B4 B
Apyroi

VILUHOCHIHblE. q)OpMI/IpOBaHI/Ie yCTOfI‘-IPIBOfI MOTHBAIIUN K 06y‘-I€HI/IIO Ha OCHOBC COCTaBJICHUA AJTOpUTMa PCHICHUA 3aJdad; IMPUMCHCHHUC
TEOPETHUECKUX 3HAHUH I OOBSICHEHUS SABJICHUM OKPYXKAIOIIET0 MUpa

npedmemnbte: HAYYUTHCA NPUMCHATH (l)OpMyJ'IBI JJIA pacqéTa KOJIMYCCTBA TCILJIOTHI U YPABHCHUC TCIIJIOBOT'O OaylaHCca IJIA pCIICHUS 3a/la4 Ha
(dazoBbie iepexo sl [ poaa
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[IepBbIil 3aKOH TEPMOJAMHAMUKH 1 IlepBblii 3aKkOH TepMOAMHAMMKHU. IlepBbII 3aKOH TEPMOAWHAMHUKHU  JUIS
n3omnpoueccoB. AnuabaTHeli mporecc. llepBblif 3aKOH TEPMOJUHAMHMKHU IS
annabatHoro mporecca. Pemenue 3agau

Memanpeomemuple: ¢ JOCTATOYHOMN MOJHOTOM M TOYHOCTBIO BBIpa)KaTh CBOM MBICIIH, JOOBIBATh HEAOCTAIONIYI0 HHPOPMALIHUIO C MTOMOIIBIO
BOIIPOCOB; OCO3HABATh CAMOIO €e0sl KaK JBUXKYILYK0 CHIY CBOErO HAay4eHHUs, CBOIO CIOCOOHOCTb K IPEOAOJICHUIO NPENSATCTBUN H
CaMOKOPPEKIIMH, COCTABJIATH IIJIaH PELICHUS 3a]1a4H, CAMOCTOATEIbHO UCTIPABIIATh OIIMOKHU; CO3/1aBaTh, IPUMEHSTH U IPE0O0pa30BbIBATh 3HAKU
M CHUMBOJIBI, MOJEIM M CXEMbl JUIsl pelleHHs] Y4eOHbIX W IO3HABaTEJIbHBIX 3a/lad, BBIACIATh U KIACCU(PUIMPOBATH CYIIECTBEHHbIE
XapaKTEePUCTHKH 00BEKTa

iuunocmusvle: GOPMUPOBAHUE 1IETOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHU U OOIECTBEHHOM
MPAKTUKH

npeomemuble: HAyYUTbCS NPUMEHSTH MEPBBIN 3aKOH TEPMOJMHAMUKH I OOBSCHEHUS (PU3NUECKUX SIBICHHUH; OOBACHATh HEBO3MOXHOCTD
CO3aHMs BEUHOro aBurarens I pona; pemars 3a1auu 1o TeMe
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BTOpOﬁ 3aKOH TCPpMOJUHAMHUKN 1 H606paTI/IMOCTB TCIUIOBBIX ITPOLCCCOB. BTOpOﬁ 3aKOH TCPMOJUHAMHUKU U CTO
CTaTUCTHYCCKOC MCTOJIKOBAHUC




IMemanpeomemHuwle: BHISBIATH PoOIeMy, HHUIIMATUBHO COTPYAHUYAThH B IOUCKE U cOope nHpopMaruu it €€ pa3peiieHus; BbIICIITh U
0CO3HABATh TO, YTO YK€ YCBOEHO B Kypce (PU3UKU U UTO €lI€ MOJUICKUT YCBOCHHIO, OLIEHUBATh KaYeCTBO U YPOBEHb YCBOCHHUS MaTepHaa;
QHAIM3UPOBATh U CUHTE3UPOBATh 3HAHMSI, YCTAHABIUBATH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKYIO LIeTIh PACCYXKACHUIA,
BBHIIBUTaTh U1 OOOCHOBBIBATH TUIIOTE3bI

iuunocmusle: GOPMUPOBAHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPAKTUKA

npeomemmuble: HAyIUTHCS TPUMEHSTD MEPBBIA 3aKOH TEPMOJAMHAMUKH JIJIs1 OObSICHEHUS (PU3HMUECKUX SIBICHUI; 00BACHATH HEBO3MOXKHOCTD
co3aanus BeyHoro nsuratens Il pona; pemars 3aayuu mo Teme
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Tennossle aqurareny. KIIJ remioBbix 1 [TpeoOpa3oBanue HEPTUU B TEIUIOBBIX MallMHax. MjieanbHas TemyioBas MallMHA.
[IBUTaTEIEeH [uxn Kapno. KIIJI TemnoBbix wmamuH. [IpoOimembl SHEpPreTMKHM M OXpaHa
OKpyXaroleu cpenbl. Pemenue 3agau

IMemanpeomemHuwle: TIIAHUPOBATH YI€OHOE COTPYAHUYECTBO C YUUTENIEM U CBEPCTHUKAMU, pPa0OTaTh B TPYIIE, KOPPEKTHUPOBATH U
OLICHUBATh JICHCTBUS CBEPCTHUKOB; COCTABIISITH TUIaH U MOCJIEI0BATEIbHOCTD IEHCTBUM, OCYIIECTBIISITH KOHTPOJIb B hopMe CpaBHEHUS
criocoba MeiCTBUS U ero pe3yJibTaTa ¢ 3a/IaHHBIM STATOHOM C IENbI0 OOHAPYKEHUSI OTKIOHEHUH U OTIIMYHUM OT 3TajJOHa, BHOCHUTD
HE00X0IMMbIE UCIIPABIIEHUS; CTAaBUTh U (POPMYIHpOBaTh NPOOJIEMBI, YCBaUBATh AITOPUTM AESITEIbHOCTH, aHAJIM3UPOBATh [10JIyYEHHBIE
pe3yJIbTaThl

iuuHocmusle: GOpMUPOBAHNE MOTHBALIMY B M3YYCHUU HAYK O TIPUPOAE, YOSI)KIEHHOCTH B BO3SMOXKHOCTH MTO3HAHUS TIPUPOIBI U
MPUMEHIMOCTH U3Y4aeMbIX 3aKOHOB K BOKHEHIITM 00JaCTsIM JIEATEIIbHOCTH YEIOBEUYECKOT0 0011ecTBa; (POPMUPOBAHHUE IKOJIOTHUECKOTO
MBILLIEHUS 1 YyBCTBAa OTBETCTBEHHOCTH 32 COXPAaHHOCTh OKPYKaroIIel cpeibl

npeomemmusvle: 3HaTh YCTPOWMCTBO M TNPUHIMUI JEHCTBUS TEIUIOBBIX JBUTATeseil; HaAy4UTbCs OOBSCHATH HA3HAYEHHWE OCHOBHBIX dYacTeil
TeruioBoro Asurarens; paccuntbiBaTh KIIJI TenmoBoro nBurarens; KpUTHYECKH OLEHUBATh MCIOJIb30BAaHUE TEIJIOBBIX JIBUraTesiel ¢ TOUKH
BpeHUs UX BIUSHUS HA OKPYKAIOLIYIO CpEeay
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Pemenue 3anau |1 | Pemere 3aga4 no Teme "Tepmoannamuka'. [TIoaroroBka Kk KOHTpOJIbHOM padoTte

Memanpeomemnple: OPraHU30BbIBATH y4eOHOE COTPYAHUYECTBO C yYAIIUMUCS U YUUTENIEeM, paboTaTh HHAWBUIYAIBHO U B TPYIIIIE,
HAXOUTh 001llee pelIeHe U pa3peliaTh KOH(INKTH HA OCHOBE COTJIaCOBAaHMUS MO3UIUI U OTCTAUBAHUS HHTEPECOB, OMPENEISATh CIIOCOOBI
MeNCTBUI B paMKax MpPe/UI0KEHHBIX YCIOBUHN U TpeOOBaHUM; CTaBUTh YUEOHYIO 33/1a4y, COCTABIIATH IJIaH U MOCIIEA0BATENbHOCTh IEHCTBUM,
OCYILECTBIISATH KOHTPOJIb B (hOpME CPaBHEHUS CIIOcO0a MCTBUS M €ro pe3ysibTaTa ¢ 33aHHBIM 3TAJIOHOM C 1IE€IbI0 OOHAPYKEHUS
OTKJIOHEHUI U OTJIMYMI OT 3TajoHa; BbIOUpaTh Hanbosee 3(pPpeKTUBHBIE METOIBI PELICHUS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH,
KOHTPOJIMPOBATH U OLICHUBATH MPOLIECC U PE3YNIbTAThI CBOEH AEATEIILHOCTH, (OPMUPOBAThH pedIeKCHI0 CIIOCOOO0B U YCIOBUH 1eHCTBUS
nuunocmusle: GOpMUPOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUHU M COTPYAHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM;
OBJIaJICHNE HAYYHBIM MOJX00M K PEIIEHUIO Pa3IMYHBIX 3a7a4; ((OpMHUPOBAHHE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU




npeomemmuble: HAyINTHCS TPUMEHSATh UMEIOLIUECS 3HAHUS K PEHICHUIO0 KOHKPETHBIX 3a7a4 (onpeaesieHue OCHOBHBIX TEPMOINHAMUYECKHIX
BEJIMYKH); TPaMOTHO 0(OPMIISITH pelIeHHE 3a/1a4 B TETPaIX; UCIOJIb30BaTh MaTEMaTUYECKUN annapaT B peUIeHUH 33/1a4 Ha YpOoKax (GU3UKH;
OBJIAJICTh HAYYHBIM MOJXO0M K PEIICHUIO Pa3IMYHbIX 3a]a4 [0 TeMe

4417

Konrponsnas padora Ne4 "Tepmoaunnamuka" ‘ 1 ‘KOHTpOJIBHaSI pabora o Teme "TepmonuHamuka"

IMemanpeomemHuwle: C TOCTATOUHOM MOJHOTON M TOYHOCTBIO BBIPAXKaTh MMCbMEHHO CBOU MBICIIH; IUTAHUPOBATh U MPOTHO3UPOBATH PE3YNIbTaT;
pemarh 3a/1a41 pa3HbIMU CIIocO0aMu, BRIOMpaTh Hanbosee 3¢ (HEeKTUBHBIE METOABI PELICHNUS, IPUMEHSTD MTOJyYCHHbIC 3HAHUS JIUYHOCHIHbIE.
(bopMHpOBaHUE IEIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO PA3BUTHSI HayKH M OOIIECTBEHHOW MPAaKTHKH;
(hopMHpPOBaHKHE HABBHIKOB CaMOAHAJIM3a U CAMOKOHTPOJISI peOMenmHble: 3HaTh CMBICH MMOHATHN "BHYTpPEHHs dHeprus”, "paboTa uaeanbHOTo
raza", "KOJM4ecTBO TEIUIOTHI", "KO3()(HUIIMEHT MOJIE3HOTO ACUCTBUS"; HAYUUTHCS CHCTEMATU3HPOBATh U BOCIPOM3BOIUTH 3HAHHUS M HABBIKH,
MOJTy4YE€HHBIE ITPU U3yYECHUH TEMBbI

"TepmoanHamuka"

DnexkTpoanHamuka (22 gyaca)
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DIIEKTPUUECKUI 3apsij 1 OJIEKTPUYECKUM 3apsai. DNeKTpU3auus Teld. 3aKOH COXPAHEHUsl 3JIEKTPUUECKOIro
Rapsiaa. Pemenue 3agau

IMemanpeomemHuole: OCOZHAHHO INIAHUPOBATH U PErYIMPOBATh CBOIO JESTEIBHOCTD, BIIAJIETh YCTHON U MHUCbMEHHOH pedbio; OpMUPOBATH
[eJienoaraHie Kak MoCTaHOBKY y4eOHOMW 3a7jadyi Ha OCHOBE COOTHECEHUS TOTO, YTO Y)K€ U3BECTHO M YCBOSHO yYaIllUMCSl, U TOTO, YTO eré
HEU3BECTHO; CAMOCTOSATEIHLHO BBIACISATH O3HABATENBHYIO 11€Jb, YCTAaHABIMBATH IPUYHMHHO-CIICICTBEHHBIC CBS3H, OOBACHAThH pa3InyHbIe
SIBIICHUSI HA OCHOBE (PH3UYECKON TCOPUU

uunocmusle: GopMUpoBaHHE IIEHHOCTH 3J0POBOTO M 6€30MacHOT0 00pa3a KHu3HU; HopMHUpOBaHHE YOSKIEHHOCTH B TPUMEHUMOCTH Hay4YHBIX
BHAHUH JJI OOBSICHEHUS SIBJICHUN OKPYKAIOIIETO MUPA

npeomemmuble: HAYYUTHCA OOBSICHATE OMBITHI IO AIEKTPU3ALMH TEJT; TPUBOJAUTH MPUMEPHI, TOKAa3bIBAIOIINE CYIIIECTBOBAHNE

PIIEKTPUYECKUX 3apsA0B Pa3HbIX 3HAKOB; MPUMEHSTh 3HAHHS O CIIOC00aX IEKTPHU3AIMH U 3aKOHE COXPAHEHUS IEKTPUUYECKOTO 3apsia s
00BSCHEHUS SBJICHUI OKPYXKAIOIIETO MUpa
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3akoH Kynona 1 Toueunslii 3apsia. 3akoH Kynona. ®usnueckuii cmbica ko3 duirenta
[IPONOPLUMOHAIBHOCTHY B 3aKoHe KynoHa. Pemenue 3amaq

imMemanpeomemnple: C JOCTATOYHOW ITOJIHOTOM M TOYHOCTBIO BBIPAKATH CBOM MBICIM B COOTBETCTBUM C 3aJad4aMH M YCJIOBHUSAMU
KOMMYHHKAITMH; BBIMOJHATH JEHCTBUS TO 00pasily, OIEHUBATh W KOPPEKTUPOBATH NEHCTBUS B COOTBETCTBHUU C JTaJOHOM; HCKAaTh
nHpopmarno, GOpMHUPOBATH CMBICIOBOE UYTEHHWE, 3aKPEIUIATh M MPHU HEOOXOIWMOCTH KOPPEKTUPOBATH M3YUECHHBIE CIIOCOOBI JICHCTBUH,
MOHATHI U aJITOPUTMOB

iuuHocmusle: GOpMUPOBAHNE YCTOWIMBOM MOTUBAIIMK K OOYYEHHUIO HA OCHOBE COCTABIICHUS aJlTOPUTMA PEIICHUS 3a/1a4 npeoMemHple: 3HATh
(dbopMynupoBKy 3akoHa KynoHa, yMeTh IPUMEHSTh €0 MaTeMAaTUYECKOE BRIPAYKEHUE [ PEIICHHUs 3a71a4 Ha B3aUMOJICHCTBUE DTEKTPHUUECKUX
3aps0B; 3HATh €AUHUIY U3MEPEHUS AJIEKTPUUECKOIO 3apsaa; 3allMChIBATh YCIOBUE U PEIIECHUE 3a/1a4 I10 COCTABIEHHOMY aJITOPUTMY
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DIIEKTPUUECKOE roJe. Harmpsixénnocts 1 biu3koeiCTBUE U JaJIbHOAECUCTBHE. DieKkTpuueckoe nose. HanpsskéHHocThb
PIEKTPAYECKOTO MO DIIEKTPUYECKOTO 1oJIs. CHIIOBBIE JIMHUX JIEKTPUYECKOro rnoss. OqHopogHOE U
HEOITHOPOAHOE JIEKTpUUecKoe noje. Pemenue 3anay

IMemanpeomemnple: CIylIaTh, BCTYNATh B JIUAJIOT, y4aCTBOBAaTh B KOJUIEKTUBHOM OOCYXIEHUH MTPOOIEMBbI; (OPMUPOBATH LIEIETIOIaraHue KaK
MOCTaHOBKY Y4eOHOM 3aJaud Ha OCHOBE COOTHECEHMsI TOrO, YTO YK€ M3BECTHO M YCBOCHO YYalllUMCS, M TOrO, YTO eHlé HEU3BECTHO;
CaMOCTOSITENIHO BBIJIEJIATH [103HABATENBHYIO 11€]1b, YCTAHABIMBATh IPUUMHHO-CJIEICTBEHHBIE CBA3U

iuunocmusle: GOpMUPOBAHNE IIEHHOCTHBIX OTHOUICHMM APYr K APYTry, YYUTEN0, y4€HbIM; (OPMHpPOBAHHE YCTONYMBOW MOTHBALIUU K
MPUOOPETEHUIO HOBBIX 3HAHHM, YMEHUI, HABBIKOB, CIIOCOOOB JEHCTBUS

npeomemuble: HAYIUTHCS IOHUMATh CMBICH (DU3UYECKON BETUUMHBI "HAMIPSDKEHHOCTH 3JIEKTPHUYECKOTO MMOJIs'"; BBIBOJUTH U IPUMEHSTH
bopmyity 11t pacuéra HanpPsHKEHHOCTU AIIEKTPUUYECKOTO TOJIS; HAYYUThCS OOBSICHATH B3aUMOJICHCTBUE DIICKTPUUECKUX 3apsAI0B, ONEPUPYs
MOHSATHEM AJIEKTPHUECKOTO TOJIS; TpaduuecKn n300pakaTh CHIIOBBIE JIMHUN HJIEKTPUYECKOTO TOJS IS PA3IMYHBIX BUIOB B3aNMOACHCTBUS
3aps10B; OIIPENEIATh HAlIPaBICHUE BEKTOPA HANIPSHKEHHOCTH
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Ilone ToueyHOTO 3apsaga MW 1iapa. HpI/IHI_[I/IH 1 CUJIOBBIC JIMHHUH QJICKTPHUYCCKOI'O IIOJIsI TOYCYHOI'O 3apsla MW IIapa. HpI/IHHI/IH
CyIEepro3nunuun oJiei Cynepro3numuun noieul. Pemenue 3amaq

IMemanpeomemmuple: C JOCTATOYHON MOTHOTON M TOUHOCTHIO BBIPAXKAaTh CBOM MBICIIH B COOTBETCTBUU C 33Ja4aMU U YCIOBUSAMHU
KOMMYHHKAITIH; BBITOJHATH JCHCTBHS 110 00Pa3Ily, OLIEHUBATh U KOPPEKTUPOBATH ACHCTBHS B COOTBETCTBUH C 3TAJIOHOM; UCKATh
uH(popMalrio, GOPMUPOBATH CMBICIIOBOE YTEHHE, 3aKPEILISAThH U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh U3yYEHHBIE CIIOCOOBI 1eUCTBUM,
MOHSTHI U AJITOPUTMOB; IPUMEHATH 3HAHUS U3 APYTUX MPEIMETHBIX o0nacTei

uunocmusle: HOpMUPOBAHNE YCTOMYMBONH MOTHUBAIIMM K OOYYEHHUIO HA OCHOBE COCTABIIEHUS allTOPUTMa PEIICHUs 3314

npeomemmubie. HAyYUTHCS ONMCHIBATH PACIIOJIOKEHUE CUIIOBBIX JIMHUK DJICKTPUYECKOTO IIOJIA TOYEYHOIO 3apsja M 3apsyKEHHOrO 1Iapa;
[IPUMEHATH 3HAHUSA U3 Kypca T€OMETPHUU I IMOCTPOCHHUsI BEKTOPHBIX CYMM KYJIOHOBCKHMX CHJI M HANPsKEHHOCTH IOJIA; peliaTh 3aJa4y Ha
MIPUMEHEHNE TPUHIUIIA CYTIEPIIO3ULIMH OJIEH
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HpOBO,Z[HI/IKI/I )51 JAUDJICKTPUKU B 1 HpOBO,Z[HI/IKI/I B DJICKTPOCTATUYICCKOM IIO0JIC. 9HCKTp0CTaTI/I‘-IeCKa$I HHIAYKIUA.
QJICKTPOCTATUYCCKOM I10JIC I[I/IBJ'IGKTPI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC. HOJ’IHpHLIC " HCTIOJIAAPHBIC
HUDJICKTPUKHU. Honﬂpmam/m JAUIJICKTPUKOB. I[I/IBJ'IGKTpI/ILIeCKaSI IMPOHUITACMOCTDb

mMemanpeomemmupie: ¢ JOCTATOYHON IIOJHOTOM ¥ TOYHOCTBIO BBIPAKAaTh CBOU MBICIIM B COOTBETCTBUU C 337a4aMU U YCIOBUAMH
KOMMYHHKAIINH; BBIICIATh U OCO3HABATH TO, YTO YK€ YCBOCHO B Kypce (DU3MKHU U UTO elIE MOJIEHKHUT YCBOCHUIO, OLIECHUBATh Ka4eCTBO U
YPOBEHb YCBOEHHUs MAaTEpUalla; aHATU3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAHABIMBATH [IPUUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
ITOTHYECKYIO LIETb PACCYK/IEHUH, BBIIBUTaTh U 00OCHOBBIBAThH TMIIOTE3bI, BEIBOJUTH CIIEACTBHS

iuyHocmuble: GOPMUPOBAHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN
MPAKTUKU

npeomemmuole: HayuINTHCS OODBICHITH SIBICHUS AJIEKTPOCTATUYECKOW MHAYKIIMU, IPUHLUIIBI MOJIIPU3ALUU AUAJIEKTPUKOB; TOHUMATh CMBICI
busznyeckoil BeNWYUHBI "NMUANEKTpUYECKass MPOHUIAEMOCTh'"; BBIBOJUTH M NPUMEHATH (opMylly A pacuéra AUAIEKTPHUYECKOU
MPOHUIIAEMOCTH; OOBSCHATH MOBEJIEHUE MPOBOIHUKOB U IUIIEKTPUKOB B AJIEKTPOCTATUYECKOM I10J1€
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[ToTeHnMan  3JEKTPOCTATUYECKOIO  ITOJIA. 1 IloreHnnanbHas JHEprus ANEKTPOCTATUYECKOTO OJIsl. [Torennuan
PasHocTh OTEHIIMAIOB HIIEKTPOCTATUYECKOTO MOJIA, CBSI3b C HAIPSXKEHHOCTHIO. Pa3HOCTh OTEHIIMANIOB.
HanpspkeHne. DKBUIOTEHIMAIbHBIE TIOBEPXHOCTHU. Perienne 3agau

mMemanpeomemHple: TIIAHUPOBATh YIeOHOE COTPYAHUYECTBO C YUUTEIIEM U CBEPCTHUKAMH, paboTaTh B TPYIIE, KOPPEKTUPOBATH U
OIICHUBATH JICHCTBUS CBEPCTHUKOB; COCTABIISITh TUIAH U TIOCIIEIOBATEIILHOCTD IEHCTBUH, OCYIIECTBIISITH KOHTPOJIb B (hOpME CpaBHEHUS
crioco0a JICHCTBUS U €ro pe3ysbTaTa C 3aJJaHHBIM 3TAJIOHOM C LIEJIbI0 OOHAPYKEHUS OTKJIOHEHUH M OTJIWYHI OT ATaJOHA, BHOCUTH
HE0O0XO0IUMbIC UCTIPABIICHUS; CTABUTHh U (DOPMYITHPOBATH MPOOJIEMBI, YCBAUBATH AITOPUTM ACSITEILHOCTH, aHAIM3UPOBATH MTOJTYICHHBIC
PE3yNbTaThI

iuynocmmusle: HopMUpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIICHUN M COTPYTHUYECTBE CO CBEPCTHUKAMH M YIUTEIIEM;
OBJIAJICHUE HAYYIHBIM IMOJX00M K PEIICHUIO Pa3IMYHBIX 3a7a4; ((OPMUPOBAHKE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH

npeomemHuble: HAYYUTHCA OOBIICHATH 3HAUCHUE MOHATUHN "MoTeHIMaN", "pa3HOCTh MOTEHIIMAIOB", "ISKBUMIOTEHITMAIBHBIEC TOBEPXHOCTH";
BBIBOJAUTH U MPUMEHSTH (POPMYJIBI JUIsl pacuéTa MOTEHI[MaIa U Pa3HOCTH MOTSHITUAIOB
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DnexkTpoéMkocTh. Konnencarop 1 DnexTpoéMKocTh. KoHaeHcarop, ero Buibl. 31eKTPOEMKOCTD IIIOCKOTO
KoHAeHcaTopa. CoenrHeHne KOHIEHCATOPOB. DHEPIHsl SJCKTPUUECKOTO MO
KOHJeHcaTopa. Perienue 3agau

Memanpeomemuple: C JOCTAaTOYHOW IIOJHOTOM M TOYHOCTBIO BBIPAXKaTb CBOM MBICIM B COOTBETCTBHUM C 33JadyaMHM M YCIOBUSIMHU
KOMMYHHKAIIMH, CIyIIaTh W BCTYNaTh B TUAJIOT, y4acTBOBaTh B KOJUICKTMBHOM OOCYXIEHHH MPOOJIEMBI, OCO3HABaTh caMOro cedsl Kak
NIBIDKYILYIO CHJTY CBOETO Hay4eHHs, CBOIO CIIOCOOHOCTh K MPEOIOJIEHUIO MPEMSITCTBUN M CAMOKOPPEKIIUU; CUCTEMHO MBICIUTh, CO3/aBaTh,
MPUMEHSATH U IPeoOPa30BbIBATH 3HAKU M CUMBOJIBI JJIs1 PEIIeHUs] Y4eOHBIX U TO3HABATENIbHBIX 3a/1a4

iuyHocmubvle: HOPMUPOBAHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
MPaKTUKU

npeomemmusle: HayunThCS NMOHUMATh CMBICT (PU3NYECKOM BEITUYMHBI "IJIEKTPOEMKOCTD'"; BBIBOJUTH M NMPUMEHATH (OPMYJBI U pacuéra
PIIEKTPOEMKOCTH; OOBSACHATH MPUHLMI pabOThl U Ha3HAUEHUE KOHJEHCATOPAa; 3HATh MapaMETPhl, BIMSIONINE Ha AJIEKTPOEMKOCTh; pellaTh
3a]a4u Ha pacy€T MIEKTPOEMKOCTU U SHEPTHH 3apsHKEHHOI0 KOHIEHCAaTopa
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Pemenue 3anau ‘ 1 Pemenue 3aau o teme "Dnekrpoctatuka”. [IoaroToBka kK KOHTPOJILHON paboTe

memanpeomemnupte: POpMUPOBATH MPEJICTABICHHUS O MATEPUATBHOCTA MUPA; OCYILIECTBIATh KOHTPOJb B JOpME CpaBHEHHS CII0c00a
NENCTBUS U €ro pe3yJbTaTa ¢ 3aJlaHHBIM STAJIOHOM C 1I€JIbI0 OOHApYKEHUsI OTKJIIOHEHUH U OTJIMYMM OT 3TaloHa, BHOCUTH HEOOXOAUMbIE
ITOTIOJTHEHNS. M KOPPEKTUBBI B TUIaH M CIIOCOO JIEMCTBUS B CIydae PacX0xkICHUs 3TAJIOHA, PEAIbHOTO JIEMCTBUS U €ro MPOIyKTa, 0CO3HABATh
YYaIIAMCS TO, YTO YK€ YCBOEHO M UYTO €IIE MOJIEKUT YCBOCHHIO, OLICHUBATh KAYE€CTBO U YPOBEHb YCBOEHUS MaTepuaa; aHAJIM3UPOBaTh U
CUHTE3UPOBATh 3HAHUS, YCTAHABINBATh NPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHUECKYIO LIENb PACCYXKACHUM, CTPYKTYPHUPOBATH
BHAHUS

uunocmusle: HOpMHUPOBAHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU M COTPYAHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM;

OBJIaJICHNE HAYYHBIM MMOJXO0M K PEIICHUIO Pa3IMYHBIX 3a7a4; ((OPMUPOBAHKE LIETOCTHOTO MUPOBO33PEHHS], COOTBETCTBYIOIIETO




COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN NMPAKTUKU HpeOMemHble: HAYUUThCS IPUMEHITh UMEIOIMECS 3HAaHUS K PELIEHUIO
KOHKPETHBIX 33/1a4 (3aKOHBI 3JIEKTPOCTATUKHU ); TPAMOTHO 0(hOPMIISITH pEeLICHHE 3a/1a4 B TETPaIN; UCIOJIb30BaTh MaTeMaTHUECKUI ammapar B
pellIeHnH 3a7a4 Ha YpoKaxX (DU3HMKH; OBJIAJAETh HAYUYHBIM ITOJAXO0/I0M K PELICHUIO PAa3JIMYHbIX 33/1a4 110 TeMe
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KonrponbHnas padora Ne5 "Dnekrpocraruka” ‘ 1 ‘KOHTpOJIBHaSI pabota o Teme "DiIeKTpocTaTuKa"

imMemanpeomennple: C JOCTATOYHOMN ITOJIHOTOM ¥ TOYHOCTHIO BBIPA’KaTh MUCbMEHHO CBOU MBICIIH; INIAHUPOBATh U IIPOTHO3UPOBATh
pe3yibTaT; pelarTh 3a7a4l pa3HbIMU CII0CO0aMu, BbIOMpaTh Haubosee 3(ppeKTUBHBIE METOABI PEIIEHUs, IPUMEHATh [10JIy4YE€HHbIE 3HAHUS
uynocmuble: HOPMUPOBAHHE LIETOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U OOILECTBEHHOM
NPaKTUKK; (POPMUPOBAHNE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIA

npeomemubie: HAyUUThCS CUCTEMAaTU3UPOBATh U BOCIIPOU3BOUTH 3HAHUS U HaBBIKM, IIOJTY4YEHHBIE IIPU U3YYEHUU TeMbI "DiekTpocTaTuka”
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:‘)HeKTpI/I‘IeCKI/Iﬁ TOK 1 :‘)J'ICKTpI/ILIeCKI/Iﬁ TOK. Y CIIOBHS CYIICCTBOBAHUS ITOCTOAHHOI'O SJICKTPUYCCKOI'O TOKA.
I[eﬁCTBHH QJICKTPHYCCKOI'0 TOKaA. Cuita Toka. HaprDKCHI/Ie. Pemenue 3amau

Memanpeomemnple: ¢ JOCTATOYHON OJHOTON M TOYHOCTBIO BBIPa’KaTh CBOM MBICIIH B COOTBETCTBUU C 33[ja4aMU U YCIOBUAMU
KOMMYHHKAIMK; IUIAHUPOBATh U IMPOTHO3MPOBATh PE3yJIbTaT; aHAIN3UPOBATh U CUHTE3UPOBATh 3HAHMS, YCTAHABIUBATh IPUUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKYIO LIelb PACCYKJIEHUH, CTPYKTYPUPOBATh 3HAHUS

iuyHocmusble: GOPMUPOBAHNE YCTONYNBON MOTHBALIMH K IPHOOPETEHHUIO HOBBIX 3HAHUH U MPAKTUIECKUX YMEHUI

npeomemubie: 3HaTh YCIIOBHSI BOSHUKHOBEHHUS HJIEKTPUYECKOIO TOKA B IIPOBOAHUKAX U OOBSCHSITH UX C TOUKH 3PEHUS JIEKTPOHHON TEOpUHU
[IPOBOMMOCTH; HAyYUThCS PELIAaTh 337a4d Ha pacy€T CUJIbI TOKA
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3axkon OMa 11 y4acTKa L. 1 BonbpT-amnepHas xapaktepucTtrka rnpoBoanuka. Comnporusienue. 3akon Oma ajis
ConpoTuBieHue yuacTka uenu. [locnenoBaTenbHOE U apajljielIbHOE COEIUHEHNE IPOBOHUKOB.

mMemanpeomemmuoie: ¢ JOCTATOYHON IIOJHOTON ¥ TOYHOCTBIO BBIPAKAaTh CBOU MBICIIM B COOTBETCTBUU C 337a4aMU U YCIOBUAMH
KOMMYHHKAIIMH, CITyIIaTh U BCTYNATh B AUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYKJICHUH MPOOIEMbI; BHIIOIHATH JEHCTBUS 1O 00pasily,
OLICHUBATh U KOPPEKTUPOBATH JEHCTBHS B COOTBETCTBUHM C ATATIOHOM; CUCTEMHO MBICIHUTb, CO3/JaBaTh, IPUMEHATH U IPEOOPa30BbIBATH 3HAKU
M CUMBOJIBI JUISl PELIeHUs] y4eOHBIX M MTO3HABATENIbHBIX 331a4

iuyHocmuble: GOPMHUPOBAHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOLECTBEHH O
MpakTUKU; GOpMUPOBaHKE YOEXKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PM3UKHU K PEATIbHBIM SBIICHUSIM HpeOMenHble: HayunThCs YUTATh U
CTPOUTH BOJIbT-AMIIEPHBIE XapaKTEPUCTUKH PA3IUYHBIX TPOBOJHUKOB; MPUMEHATH GOPMYITY JUIsl pacu€Ta CONPOTUBIIEHUS IPOBOIHUKA U
MaTeMaTHU4YeCKoe BhIpakeHHe 3akoHa OMa /1Sl peleHus] KOJIMYECTBEHHbIX U IpaduyecKux 3a1a4y
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JlabopatopHass  pabora Ned  "HM3zyuenue 1 JlaGopaTopnast pabGota "M3ydeHwe TOCIEIOBATEIBLHOTO U  IMapajlIeTbHOTO
MOCIIE0BATEIHHOTO u MapajuIeTbHOTO COCTMHEHUS TIPOBOTHUKOB"

"
COCTMHEHUS IIPOBOJHMKOB HCTpYyKTaX 1O TEXHUKE O€30M1aCHOCTH




IMemanpeomemmuwle: CTPOUTH MPOTYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU, KOHTPOJIUPOBATH KOPPEKTUPOBAThH M OLIEHUBATH 1EHCTBUS
napTHEPA, ¢ JOCTATOYHOM MOTHOTOM U TOUHOCTBIO BHIPAXKATh CBOM MBICIH B COOTBETCTBHUU C 33Jja4aMH M YCIOBUSIMU KOMMYHUKAIIUU;
COCTaBJISITh TUIaH U MOCJIEeI0BATEIbHOCTh IEUCTBUM, CPABHUBAThH PE3YJIbTAT U CIIOCOO NEHCTBUI C 3TAJIOHOM C LIEJIbI0 OOHAPYKEHUS
OTKJIOHEHUI U OTJINYHI; KOHTPOJIUPOBAThH M OLIEHUBATH MPOIIECC U PE3YyIbTAaThl AEITEIbHOCTU

iuunocmmusle: HOpMUPOBAHKE MTPAKTUUECKUX YMEHUN; (hopMUpoBaHHe YOKAEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DM3UKHU K HAOII0JaeMbIM
B OKPY’KaroIleM MUpE SIBICHUSAM; BOCIUTaHHE aKKypaTHOCTH B OOpAaIEHUH € Ja00paTOPHBIM 000PYI0BAaHUEM HpeOMemHble: HAyINThCs
[IPOBEPSATH OIBITHBIM MYTEM OCHOBHBIE 3aKOHOMEPHOCTH IOCJIEIOBATEILHOTO U MApaUIeIbHOTO COSAMHEHUS PE3UCTOPOB U CIIPABEIIIUBOCTD
bopMyn A pacuéTa SKBUBAJICHTHOT'O COITPOTUBIICHUS
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IPaboTa ¥ MOIIIHOCTH ITOCTOSIHHOI'O TOKAa 1 Pabora © MOIIHOCTH DJJCKTPHUUECKOTO TOKa. HarpeBaHue MPOBOIHUKOB
PIEKTPUYECKUM TOKOM. 3akoH J[xoyns-Jlenna. Pemenue 3agau

IMemanpeomemnple: CIylIaTh, BCTYNATh B JIUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM OOCYXIEHUH MTPOOIEMBbI; (OPMUPOBATH LIEIETIOIaraHue KaK
MOCTAaHOBKY Y4eOHOW 3aJaud Ha OCHOBE COOTHECEHMsI TOrO, YTO YK€ M3BECTHO M YCBOCHO YYalllUMCS, M TOTO, YTO €€ HEU3BECTHO;
CaMOCTOSITEJIbHO BBIJICNISATH TO3HABATEIBHYIO 11€J1h, YCTAHABIUBATH IPUUYUHHO-CIICICTBEHHBIEC CBSI3U

iuuHocmHble: POPMUPOBAHUEC YMEHHS BUACTH MPOSBICHUS SBICHHHA MPUPOIBI B TCXHUYCCKUX PEHICHHSX; (OPMHUPOBAHUE YCTOHYMBOU
MOTHBALIUM K U3yYEHUIO HOBOT'O Ha OCHOBE aJITOPUTMA BBHITIOJIHCHUS 3a1aHUSI HpeOMemHble: HAYIUThCsS O0OBSICHATh HarpeBaHUE MIPOBOTHUKOB
DIICKTPUICCKUM TOKOM; PACCUMTHIBATH (PU3HUYECKUE BEITMUMHBI "paboTa Toka", "MOIIHOCTh TOKA", "KOJIMYECTBO TEIUIOTHI, BELICTUBIIICECS ITPU
MPOXO0KJICHUH TOKA'; 3aMICHIBATh YCIOBHUE U PEIICHUE 3a/1a4 TI0 COCTABICHHOMY aJITOPUTMY
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DJ1C. 3akon Oma 151 HOJTHOM 1enu 1 Croponnue cuiibl, ux npupoga. IC. XapakTepuCTUKU HCTOYHUKOB TOKA.
BHyTpeHHE CONPOTUBIIEHNE NCTOYHHUKA TOKa. 3akoH OMa JiJIsl TOJIHOM TIeTTH.
Pemenue 3anau

IMemanpeomemHtwle: CIyaTh, BCTYNAaTh B IUAJIOT, Y4aCTBOBATh B KOJIJIEKTUBHOM OOCYX/I€HUU TPOOJIEMbl; 0OHAPYKUBATh U (OPMYIUPOBATH
yueOHyI0 npoliaemy; GopMHUpPOBaTh CUCTEMHOE MBIIIJIEHHE (TOHIATHE — IPUMEDP — 3HAaYEHHE y4eOHOro MaTepuasa 1 ero NpuMeHEeHHe)
iuuHocmusle: GOPMUPOBAHUE 1IETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHU U OOILECTBEHHOM
MPaKTUKU

npeomemmuovle: HaAyIUTHCS OOBICHITH 3HAUEHUE MOHATHH "3/IeKTpoBIXKYIIas cuia”, "CTOpOHHUE CUJIbl"; 3HATh OCHOBHBIE XapaKTEPUCTUKU
MCTOYHUKOB TOKA; HAYUYUTHCSA MPUMEHSTH 3aKoH OMa /1715 TIOJTHOM LIeNU MU pelIeHUH 3a/1a

59/15

JlaGopaTopnas pabota Ne5 "MUzmepenne 3/1C u 1 JlaGopatopnast pabora "H3smepenme O3JIC u BHYTpEHHEro CONPOTUBICHUS
BHYTPEHHETO COITPOTUBIICHUS NCTOYHUKA TOKA" MCTOYHMKA TOKA"

MHCTpyKTaX 10 TEXHUKE OE30MMaCHOCTH

IMemanpeomemmuwle: CTPOUTH MPOTYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMU, KOHTPOJIMPOBATH KOPPEKTUPOBAThH U OLEHUBATh I€UCTBUSA
napTHEpa, ¢ JOCTATOYHON MOJHOTOM M TOYHOCTBIO BBIPAXKaTh CBOM MBICIIM B COOTBETCTBUH C 337a4aMU U YCIOBUSAMH KOMMYHHKAIUY;
COCTaBJISTh TUIaH U TIOCJIEI0BATENIbHOCTh IEUCTBUM, CPAaBHUBAThH PE3YJIbTAT U CIIOCOO NEHCTBUI C 3TAOHOM C LEIbI0 OOHAPYKEHUS
OTKJIOHEHUH U OTHH‘IHﬁ; KOHTPOJUPOBATH U OLICHUBATH IMMPOLECCC U PE3YJIbTAaThbl ACATCIIBHOCTU




iuuHocmuble: GOpMUPOBAHUE NIPAKTHUECKUX YMEHUI; (hopMupoBaHe yOS)KIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (PU3UKHU K HAOIIOIaeMbIM B
OKpY’KalOIlleM MHpE SIBICHHUSM; BOCIUTAHHWE AaKKypaTHOCTH B OOpAaleHMH C JIa0OpaTOpHBIM OOOPYAOBAaHHEM HpeOMemHble: HAYUUTHCS
ornpenenaTb onbITHBIM MyTéM O/IC MCTOYHMKA TOKA U PACCUUTHIBATH €r0 BHYTPEHHEE CONPOTUBIIEHUE, M0JIb3YSICh 3HAUYEHUSAMHU KOCBEHHBIX
M3MEpPEHU

60/16

Perrenue 3agaqa 1 Pemenue 3amay mo teme "3aK0HBI IOCTOSIHHOTO TOKA". IToAroroBka x
KOHTpPOJIbHOM paboTe

iMemanpeomemuple: C IOCTATOYHOM ITOJHOTOM M TOYHOCTBIO BBIPAXKATH CBOM MBICIM B COOTBETCTBUM C 3aJayaMHU M YCJIOBHSMU
KOMMYHHKAIIMH; BBIMOJHATh JCHCTBHUS IO 00pasily, OLEHUBaTb W KOPPEKTHPOBATH JCUCTBHS B COOTBETCTBUM C 3TAJIOHOM; HCKaTb
uHpopMannoo, GOpMUPOBATh CMBICIOBOE YTEHHUE, 3aKPEIUIATh U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATh M3y4YEHHBIE CIIOCOOBI ICHCTBUM,
MOHSATUI U AITOPUTMOB

uunocmuwle: GOpMUPOBAHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUHU U COTPYAHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;
OBJIaJICHUE HAYYHBIM I1OJXO0M K PEIICHHUIO Pa3IMYHBIX 3aja4; (OpMHUPOBAHUE LIETOCTHOTO MUPOBO33PEHMS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN NPAKTUKU HPeOMemHple: HAYUUThCS IPUMEHITh UMEIOILMECS 3HAHUS K PELLIEHUIO
KOHKPETHBIX 33/1a4 (3aKoHbl OMa); rpaMOTHO O(OPMIISITh pELICHUE 3a]1a4 B TETPay; UCI0Ib30BaTh MAaTEMATUYECKUH annapaT B peLICHUH
3agad Ha ypokax (PM3MKH; OBJIAIETh HAYYHBIM IOJXOA0M K PEIICHUIO Pa3IMYHBIX 3a/1a4 [0 TEME

61/17

KoHTtposbHas paboTta Neb "3aKOHBI 1 KonTponbHas pabota mo Teme "3aKoHbI IOCTOSHHOTO TOKa"
[MOCTOSIHHOT'O TOKa"

pe3yJIbTaT; peniaTh 3a/1a4u pa3HbBIMU CIIOCO0aMu, BRIOUPATh HanOosee 3(h(GEeKTUBHBIC METOIBI PEIICHUS, IPUMEHSAThH TTOTyYeHHBIC 3HAHUS
iuunocmusle: HOPMUPOBAHUE IIETTOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MpakTUKH; (POPMUPOBAHNE HABBIKOB CAMOAHAIIN3a M CAMOKOHTPOJIS

npeomemHuble: HAYIUTHCS CHCTEMAaTU3UPOBATh U BOCIIPOM3BOIUTH 3HAHUS M HABBIKH, TIOJTYY€HHBIE IPY U3YYCHUH TEMBI ""3aKOHBI TOCTOSTHHOTO
Toka"

62/18

DIIEKTPOHHAsl MPOBOAMMOCTH METAJUIOB 1 JJIEKTPOHHAs IPOBOJUMOCTD METAJIOB. 3aBUCUMOCTb COITPOTUBIIEHHSI TPOBOJAHHKA
0T TeMneparypbl. CBEpXIIPOBOANMOCTh

mMemanpeomemmubvle: C JOCTATOYHOW IIOJHOTOM M TOYHOCTBIO BBIPAKaTh CBOM MBICIM B COOTBETCTBHM C 3aJadaMH U YCIOBUSMU
KOMMYHHKAIMM, CIyIIaTh W BCTYNaTh B JUAJIOT, Y4acTBOBaTh B KOJIJIEKTMBHOM OOCYXJEHHHM MpOOJIEeMbl; OCO3HaBaTh caMoro cedsl Kak
NBHKYITYIO CHITY CBOEI0 Hay4€HHs, CBOIO CIIOCOOHOCTh K MPEOI0JIEHUIO MPENATCTBUN U CAMOKOPPEKIINY; aHAJIM3UPOBAaTh U CUHTE3UPOBAThH
3HAHMS, YCTAHABINBATh IPUYNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTUYECKYIO LIEMb PACCYKICHUN, CTPYKTYpHUPOBATh 3HAHUS

iuyHocmuble: GOPMUPOBAHUE LIETOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIECTBEHHOMN
MPAKTHKU

npeomemmuole: HAyINTHCS OOBSACHATH 3HAUEHHE MOHITHH "2JIEKTPOHHAS TPOBOAUMOCTS", "'CBEPXIPOBOIUMOCTD", "KpUTHUECKast
Temreparypa'; 3HaTh OCHOBHBIE BU/IbI TPOBOAMMOCTH; 3HAaTh Ha3HAUYEHUE U 00JIaCTh MPUMEHEHHUS CBEPXITPOBOAHUKOB

63/19

DIIEKTPUYECKUI TOK B TIOJYIPOBOJHUKAX 1 ONEeKTpUYEeCKU TOK B MoaynpoBoaHUKax. CoOcTBEHHass U IMpUMECHas
IPOBOIUMOCTH, p-N-niepexo. [1omyrnpoBoaHUKOBBIE TPUOOPHI




IMemanpeomemHuple: TUIAHUPOBATh YU€OHOE COTPYIHUYECTBO C YUUTENIEM U CBEpCTHUKAMU; (DOPMHUPOBATH LieJIeNoJaraHue Kak MOCTAHOBKY
yueOHOM 3a7auyu Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ M3BECTHO M YCBOEHO yYalllUMCS, U TOTO, YTO €UI€ HEU3BECTHO; CaMOCTOSTEIIbHO
BBIJICJIATh TMO3HABATEIbHYIO II€7b, MCKAaTh W BBIACIATH HEOOXOAMMYIO WH(OPMALIMIO, YCTaHABIMBATH NPUYWHHO-CIIECJCTBEHHBIC CBS3U
iuunocmusle: HOpMUPOBAHNE MOTHBALIMHU B U3YYEHUH HAYK O IPUPO/IE, YOKIEHHOCTH B BOZMOKHOCTH O3HAHUS IPUPOIBI M TPUMEHUMOCTH
M3y4aeMbIX 3aKOHOB K BaKHEHIIIUM 00JIaCTSIM JIEATEIbHOCTH YEeJI0BEUECKOro o0IecTBa

npeomemmuble: HAYIUTHCS TPUMEHSTh 3HAHUS TEOPUU IPOBOJAUMOCTH MOIYIPOBOJAHUKOB JUIsl 0ObSICHEHUS TPUHIINIIA PAa0OThHI IU0AA U
TPaH3UCTOPA, ONMCAHUS UX TPAKTUYECKON 3HAYMMOCTH U IPUMEHUMOCTH

64/20

DIEKTPUUECKUN TOK B BaKyyMe 1 TepmoanekTponHas smMuccus. Katoaasie my4un. DIeKTpOHHO-TTy4YeBast TpyOKa

Memanpedmemubte: IJIAHUPOBATb yqe6Hoe COTPYAHHUYECTBO C YUHUTCIEM U CBEPCTHUKAMU; OIIPEACIIATE IOHATHA, CTPOUTH YMO3AaK/IHOUCHUA
1 ACJ1aThb BbIBOJBI; BBIACIIATH U q)OpMy.HI/IPOBaTB MMO3HABATCJIIbHYIO CJIb, UCKATh U BBIACIATH HGO6XOI[I/IMyIO I/IH(bOpMaLII/IIO JAUYHOCMHbIE.
(bOpMI/IpOBaHI/Ie HEJIOCTHOI'O MHUPOBO33pPCHUA, COOTBETCTBYIOIIECTO COBPEMCHHOMY YPOBHIO pa3BUTHUA HAYKU U O6H.I€CTB€HHOI>1 IIPpaKTUKH
npedmemnbte: HAay4YUTbHCA O00BACHATEL SIBJICHHE TepMOBHCKTPOHHOﬁ OMHUCCHUH, 00BACHATH IIPHUHIIUII JEUCTBUS M Ha3HAUYCHHE QJICKTPOHHO-
nyquoﬁ Tp}/6KI/I, OCHOBBIBAsICh Ha CBOMCTBAxX OJICKTPOHHBIX ITYUYKOB

65/21

SJIGKTpI/ILIeCKI/Iﬁ TOK B ZKHIAKOCTIX. 1 BJICKTpOJ'II/ITI/I‘leCKaH JUuccolnuanms. BJICKTPOJ'II/IS. 3aKkoH d)apazle;l JJI1 QJICKTPOJIU3a.
3J'IeKTp0J'IPI3 Pemenue 3amau

Memanpedmemuble: C I[OCT&TO‘-IHOﬁ MMOJTHOTOM ¥ TOYHOCTBIO BBIPpAXXaTb CBOU MBICJIM B COOTBETCTBUM C 3aJladaMU U YCIIOBUSIMHU
KOMMYHUKAIIUH, CJIYyIIAaTb U BCTYIIaTb B IXAJIOI, Y4aCTBOBATb B KOJIJICKTUBHOM O6CY)KZI€HI/II/I HpO6HeMI)I; 0CO3HaBaTh CAMOI0 ce0s Kak

/o

JlaTa

Koa-Bo

mia"  |pakT

Tema ypoxka Copepxanue ypoka

qaCcoB

TIBIDKYILYIO CHITY CBOETO Hay4€HHsI, CBOIO CIIOCOOHOCTD K MPEOJOJICHUIO NPENATCTBUN M CAMOKOPPEKIIMU; TIPe00pa30BbIBATh HH(POPMALIUIO U3
OJTHOTO BUJIBI B IPYrOM, UCIIOJIb30BaTh MEKIIPEIMETHBIEC TOHATHUS U CBS3U

iuunocmusie: HOpMUPOBaAHUE YCTOMYMBOW MOTHBALIMM K O0OYYEHHIO HAa OCHOBE COCTABJIEHUS AITOPUTMA PELICHUs 3a/1a4; IPUMEHEHUE
TEOPETUYECKUX 3HAHUMN 111 0OBSCHEHUS SIBJICHUI OKPYXKAIOIIET0 MUPA; BOCIIUTAHNE [IEHHOCTHOTO OTHOLIEHUS K TBOpPLIAM HAyKU
npeomemmole: HayInTHCS OOBSACHATH MPOIIECC MPOTEKAHMSI TOKA B PACTBOPAX M pacIulaBaxX Ha OCHOBE TEOPUH AJIEKTPOIUTUUECKON
UCCOLMAIH, U3y4aeMOl B Kypce XUMHH; HayYUThCS IPUMEHSTh 3aKOH AneKkTposin3a Dapajes A peleHus 3aa4d o COCTaBIEHHOMY
QIITOPUTMY; OIUCHIBATH CMBICT U c(pepy MPUMEHEHHUS SIBICHUS AIEKTPOIHN3a

66/22

3JICKTpH‘-ICCKHﬁ TOK B razax. [Ina3zma 1 HMouu3zanus rasa. CaMOCTOSTEIIbHBIN 1 HECAMOCTOSATCIIbHBIN paspdana. Tunel

ra30BbIX pa3psaa0B. IInazma




IMemanpeomemmusle: C JOCTATOYHOM TOJHOTOM W TOYHOCTBHIO BBIpa)KaTh CBOM MBICIM B COOTBETCTBUU C 33JadyaMU U YCIOBUSAMHU
KOMMYHHKAITUH, CIyIIaTh ¥ BCTYNaTh B JMAJIOT, Y4aCTBOBAaTh B KOJUIEKTMBHOM OOCYKIEHUHM MPOOIEMBI; OMPEICNATh MOHSITHS, CTPOUTH
YMO3aKJIFOUEHHSI U JIeJaTh BBIBOJbI; aHATM3UPOBATh M CUHTE3UPOBATh 3HAHUS, YCTAHABJIMBATH MPUYMHHO-CIICJICTBEHHBIEC CBSI3U, CTPOUTH
ITOTUYECKYIO LIETb PACCYKIEHUHN, CTPYKTYPUPOBATh 3HAHUS

iuunocmusle: GOpMUPOBAHKE LIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTUKU

npeomemHble: HAYUYUTHCS OOBSICHATH TOHATHUS "Ta30BbIN paspsan', "monuzanus", "miazma"; OTIMYHS CaMOCTOSTENHHOTO U
HECaMOCTOSITENILHOTO pa3psija B razax; oObsCHATH CBOMCTBA M 3HAUCHHUE TLIa3Mbl

WroroBast KOHTpoJIbHAs paboTa (1 gac)

67/1

HToroBast KOHTpOJIbHAS paboTa ‘ 1 ‘I/ITOI‘OBaSI KOHTpOJIbHAs paboTa 0 OCHOBHEIM TeMaM Kypca ¢usuku 10 kinacca

\Memanpeomemmupie: ¢ JOCTATOYHON NOJHOTON M TOUHOCTHIO BBIPAXKATh MMCbMEHHO CBOM MBICIIH; IIJITAHUPOBATh U IPOTHO3UPOBATH
[pe3yIbTAT; PelIaTh 3aa4l pa3HbIMHU CIIOCO0aMHU, BBIOMpATh Hauboee 3pheKTUBHBIE METOABI pEIICHUSs, TPUMEHSTH MOTy4YEeHHBIE 3HAHUS
iuunocmuovle: GOpMUPOBAHUE LIETIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIECTBEHHOMN
MPAKTUKK; (POPMUPOBAHKE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmole: HAyYNTHCS CUCTEMAaTU3UPOBATh U BOCIIPOM3BOJUTH 3HAHUS U HAaBbIKHU, MOJIYUYEHHbIE IIPYU N3YUYEHUHU TeM Kypca ¢pusuku 10
KJ1acca

O6006menue (1

4ac)

68/1

O00011IeHE ‘ 1 [ToBTOpenue usydenHoro 3a kypc 10 knacca. [Togseaenne nToros paboThl 3a roj

\Memanpeomemmple: OCYILIECTBIIATH KOHTPOJIb U CAMOKOHTPOJIb CIIOCOOOB I€MCTBUI; OCO3HABATh CaMOro ce0sl Kak JABMXKYILIYIO CUIIy CBOETO
Hay4eHUs, CBOIO CIIOCOOHOCTb K TPEOJIOJIEHUIO NMPENSTCTBUI U CaMOKOPPEKIUHU; OOBACHATH (PU3NYECKHE SIBICHMS, MPOLECCHI, CBA3M U
OTHOILEHHS HA OCHOBE COOCTBEHHBIX HAOIOACHUH, SKCIIEPUMEHTOB, a TaKXKe GU3NUECKUX TEOPU iuunocmuple: GOPMUPOBAHHUE YCTOHUNBOI
MOTHUBALIMK K CAMOCOBEPIIECHCTBOBAHUIO

npeomemmuble: HAyUNTHCS aHAIM3UPOBATH IOMYIIICHHBIE OITHOKH, BHITOIHATH PA0OTY MO UX MPEAYIPEKACHUIO, TPOBOIUTH TUATHOCTUKY
Y4eOHBIX TOCTHKEHUN




Kanenaapno-remarudeckoe mianuposanue (11 kiacc)

Ne
1/

Hara

Koi-Bo

M1aH ‘(baKT

Tema ypoxka Coneprkanue ypoka

qacoB

DnexkrpoanHamuka (11 yacos)

1/1

BzaumopeiicTBue TOKOB. MarHuTHOE TOJIE. 1 B3auMozeiicTBue MpPOBOAHMKOB ¢ TOkoM. OmbiT  DOpcrena. MarHutHoe
MarnuTHast UHIYKIUS B3aUMO/ICHCTBUE, MArHUTHAS CHJIA. 3AMKHYTBIN KOHTYpP ¢ TOKOM B MATHUTHOM I10JI€.
HCTPYKTaX 10 TEXHUKE OE30MaCHOCTH MarnuTHas MHIYKLUs1, HallpaBJI€HUE BEKTOPAa MAarHUTHOW MHIYKLIHH.

Uluann marautHOW mHAyKuuu. [IpaBuno OypaBumka. BuxpeBoe nosne MHCTpyKTax
110 TEXHUKE 0€30I1aCHOCTU

IMemanpeomemusple: C JOCTATOYHOW TMOJHOTOM M TOYHOCTHIO BBIPaXKaTh CBOM MBICIHM B COOTBETCTBHH C 3aJadyaMU U YCIOBUSMU
KOMMYHHKAITIH; CAMOCTOSTEIHHO BBICIISATH TTO3HABATEIHHYIO 11€JTh; IPOBOJIUTH aHATIOTHH MEXITYy (GU3HYECKUMU SBJICHUSIMH U BETUIHHAMU
iuuHocmHuble: POPMUPOBAHUE MOTHBAIIMH B U3YICHHH HAYK O IPUPOJEC, YOSIKKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS TIPUPOIBI K IPUMEHUMOCTH
(U3HYECKUX 3HAHUH K OOBSCHEHUWIO SIBICHUU OKPYXKAIOIIET0 MHpa HpeOMemHble: HAYIUTHCS OOBSICHATH W ONUCHIBATH SIBIICHUE
B3aUMO/ICHCTBUS TPOBOIHUKOB C TOKOM M OIIBIT DpcTea; OOBIACHITh 3HaUYECHUE MOHATUM "MarHuTHas cuia', "MarHuTHoe moje", "MarHuTHas
mHIyKIua", "mpaBuiio OypaBunka'; 0ObSICHITH YCIOBUS CYIIECTBOBAHUS MAarHUTHOTO TOJISl M €T0 XapaKTEPUCTUKU; ONPEACIIATh BU JIMHUMA U
HaIpaBJeHUE BEKTOPAa MAarHUTHOM MHIYKIIUU JIJIS1 Pa3JIMYHBIX CITy4aeB

212

Cuna Amnepa 1 B3auMozeicTBruE IPOBOAHMKA C TOKOM U IIOCTOSIHHOTO MarHuta. Moy BEKTOpa
MarHuTHOM nHAYKuMK. Cuna Amnepa. EquHUIBI U3MEpEeHUsT MArHUTHOW MHTyKIUH.
I IpaBuito neBoit pyku. [Ipumenenue 3akona Ammnepa. Pemenue 3agau

mMemanpeomemnple: BHIBIATH TPOOIeMy, MHUIIMATUBHO COTPYAHNYATh B TIOUCKE M cOOpe nHpopManuu A e€ pa3pelieHus; onpeaensiTh
[OCJIEA0BATENBHOCTD IPOMEKYTOUHBIX 1I€JIEH C YIETOM KOHEUHOT'O Pe3yNbTaTa, COCTaBIIATh IUIaH U OIPEENATH [10CIEJ0BATEIbHOCTD
neiicTBUI; cTaBUTh U (POPMYJIMPOBATH MTPOOJIEMBI, YCBaUBaTh AITOPUTM JI€ATEIbHOCTH, aHAJIM3UPOBATh U OLICHUBATH MTOJIyUE€HHbIE
[pE3yJIbTaThI

iuunocmusle: GOpMUPOBAHNE MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; TOHUMaHHE 3HAYUMOCTH
HayKH; (OpMUpPOBaHUE 3aUNHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpOicTBE MUpa U 001IeCTBa

npeomemmuble: HAyIUThCs OOBSCHATH 3HAUEHHE MOHATHH "cuna Amriepa”, "mpaBuiIo JeBOi pyKHu'; OoNpeeNaTh HalpaBieHUue CUIbl AMIIepa B
3aJaHHOW CUTYalluu; 3HaTh (POPMYJIMPOBKY 3aKOHA AMIIEpa U YMETh IPUMEHSITh €r0 MaTEMaTHUECKOE BbIpaKEHUE JJIsl pelIeHUS pacYETHBIX
3ajiad 1o TeMe

3/3

JlaGopatopHass pabora Nel "HaGmronenue 1 JlaGopatopHas pabota "HaOironenue neiicTBUsS MarHUTHOT'O 1OJISL Ha TOK"

e CTBUS MAarHUTHOTO IOJIS Ha TOK" I/IHCTp}IKTa)K 10 TEXHUKE O€30IMaCHOCTH




Memanpeomemnuple: CTPOUTD MIPOTYKTUBHOE B3aUMOCHCTBUE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh, KOPPEKTUPOBATH U OLIEHUBATDH JIEHCTBUS
napTHEpa, C JOCTATOYHOU MOJHOTON M TOYHOCTHIO BBIPAKaTh CBOM MBICIIH B COOTBETCTBUU C 337jauaMU M YCIOBUSIMHU KOMMYHHKAIIUY;
COCTaBJISITh TUIaH U MOCJEI0BATEIbHOCTh IEHCTBUM, CPAaBHUBAThH PE3YJIbTAT U CIIOCOO JIEHCTBUS C 3TAJTOHOM C LEIbI0 OOHAPYKEHUS
OTKJIOHEHHUH U OTINYMIL; KOHTPOJIMPOBATH U OIIECHUBATH MPOLIECC U PE3YIbTAThI JEATEIbHOCTH

uunocmmusle: HOpMUPOBAHNE MTPAKTUUYECKUX YMEHUH, YOSKIEHHOCTH B MPUMEHUMOCTH 3aKOHOB (DU3UKU K HAaOJII01aeMbIM B OKPY>KaIOILIEM
MUpE SBJICHUSM; BOCIIUTAHUE aKKYPaTHOCTH B 0OpalIeHUH ¢ J1a00paTOPHBIM 000PYI0BaHHEM HpeOMemHble: HAyUUThCsl OOBSICHSTD U
OMKCHIBATH JICWCTBHE MArHUTHOTO MOJISl IOCTOSTHHOTO MarHuTa Ha MPOBOJHUK C TOKOM; 3HaTh OCHOBHBIEC HAIlPaBJICHUS IPUMEHEHHU I 3aKOHA
AMIiepa JUIsl CO3JaHUsl TEXHUYECKUX YCTPOUCTB (Ha MpUMEpPE AMEKTPOU3MEPHUTENbHBIX TPUOOPOB, FIEKTPOABUTATENSI, MUKPO(OHa,
FPOMKOTOBOPUTEJIS U IIp.); IPUMEHSTh U BbIpa0daThIBaTh MIPAKTHUECKHUE HABBIKU paboThI ¢ prudopamu; 3¢ hekTuBHO padoTaTh B mape

4/4

Cuna Jlopenia 1 JlelicTBME MarHMTHOrO TOJISI Ha JBWXKYIIYIOCSA 3apshkKeHHYr dvactuiy. Cuna
Ulopenna. [IpumeHeHue rpaBuia JeBOW PYKH [Tl ONIpeIeICHHs HAlIPaBICHUS CUJIbI
Ulopenna. JIBmkeHue 3apspKEHHOM 4acTHIBI B OAHOPOJHOM MAarHUTHOM IIOJIE.
Vcnonp30BaHKe ACMCTBUS MarHUTHOTO TOJISt Ha 3apsal. Pemienue 3agau

Memanpeomemmble: TUIAHUPOBATh YIeOHOE COTPYTHUYECTBO C YUUTEIIEM, COTPYAHHYECTBO CO CBEPCTHUKAMHU B TOUCKE U cOOpe MHPOPMALINY;
C TOCTaTOYHOM MOJHOTON W TOYHOCTHIO BBIPAKATh CBOM MBICIIH; ()OPMHUPOBATH IIEJIeTOIaraHue Kak MOCTAHOBKY Y4eOHOM 3a7aui Ha OCHOBE
COOTHECCHHSI TOTO, YTO YK€ M3BECTHO M YCBOCHO yYaIIMMCS, ¥ TOTO, YTO €II€ HEU3BECTHO; BBIACISTh U (POPMYITHUPOBATH HEOOXOIUMYIO
WH(POPMAIIUIO, CTPYKTYPUPOBATh 3HAHUS, IPOBOIUTH AHAJIOTHU

iuuHocmusle: HOPMUPOBAHUE MOTHBAIIMH B U3YYCHHH HAYK O IPHUPOJIC, YOSKIEHHOCTH B BOBMOKHOCTHU TIO3HAHUS ITPUPOJIBI U
MPUMEHUMOCTH H3y9aeMbIX 3aKOHOB K BOXKHEUIITM 00JIACTSM JICITESIFHOCTH YEJIOBEUSCKOTO OOIECTBA HpedMemHble: HAYIUThCSI OOBSICHSTh
3Ha4YeHHE MOHATHH "cuia Jlopenma", "mpaBuiio JeBoit pyku'"; onpenensaTh HanpaBieHue cuibl JIopeHIa B 3a1aHHON CUTYallMd U YMETh
MPUMCHSTH €€ MaTeMAaTHYECKOE BRIPKEHUE JIJISl PEIISHUS paCUETHBIX 3a/1a4 110 TeME; OOBSICHATh XapaKTep JBIKEHUS 3apsSHKCHHBIX YaCTHII B
MAarHUTHOM I10JIC
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MarauTHble CBOMCTBA BellecTBa. Perienue 1 HamarnnuuBanue Bemiecta. ['unoresza Ammnepa. deppo-, 1ua- 1 napaMarHeTHKH.
3azay Jlomensl. Temnepatypa Kropu. [Ipumenenue peppoMarHeTukoB

IMemanpeomemHusle: OPTaHU30BHIBATH Y4eOHOE COTPYJHHYECTBO C YYAIIUMHUCSA M yYUTENIEM, ONpPENENsITh CHOCOOBI NEHCTBUII B paMKax
MPEIIOKEHHBIX YCIOBHI W TpeOOBaHUM; CTaBUTh Y4eOHYIO 3a7ady, COCTABJATh IUIAH M TOCIIENOBATEIHHOCTh JCHCTBUN, OCYIIECTBIATH
KOHTPOJIb B (hOpMe CpaBHEHHsI cIioco0a IEHCTBUS U €r0 Pe3yNibTaTa C 3a/IaHHBIM STAIIOHOM C IIeNTbI0 0OHAPYKEHUS! OTKIIOHEHUI U OTIHYUN OT
PTajoHa; BRIOMpaTh Hanboee 23(hPeKTUBHBIC METOIBI PEIICHUS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUN, KOHTPOJIUPOBATH U OTICHUBATH
[IPOLECC U PE3YJIbTATHI AEATEIIbHOCTH

iuunocmusle: GOpMUPOBaHWE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIICHHHM W COTPYAHHUYECTBE CO CBEPCTHHKAMHU U YUUTEISIMU;
OBJIaJICHUE HAYyYHBIM TMOJXOJOM K PEIICHUI0 PA3NUYHBIX 3a7a4 HpeoMemHble: HAYUYUTHCS OOBSICHITH PAa3IMYME MArHUTHBIX CBOWCTB
Pa3IMYHBIX BEIIECTB; 3HATh 00JIACTH UX MPUMEHEHUS; BhIpaXXaTh pu3nuecKrue BenuynHbl B eauHunax CU; 3anuchiBaTh yCIOBUE U PEIICHUE

PA3JIMYHBIX 3a/1a4 Ha OIIPCACIICHUEC HAIIPABJICHUA MAIr'HUTHBIX HHHHﬁ, CHIJIBI AMHCpa 1 CHJIbI HopeHua 10 COCTABJICHHBIM AJITOPpUTMaM
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SIBeHne AJIEKTPOMATHUTHOM ~ WHIYKLIHH. 1 SBIIEHHE DIIEKTPOMArHUTHOW MHAYKIMU. OnbiTel Dapanes. MarHuTHBIN NOTOK.
MarnuTHbli notok. [IpaBuno Jlenna EnuHuIe 13MepeHusi MarHUTHOTO TIOoTOKa. HanpaBienne nHIyKITMOHHOTO TOKa.
[IpaBuio Jlenna. 3akoH annexkTpoMariuTHOW UHAYKIUU. DJC unaykiuu. Toku
Dyxko. Peppursl. Penienue 3anau

IMemanpeomemHuple: TIIAHUPOBATH YU€OHOE COTPYAHUYECTBO C YUUTENEM, COTPYAHHUUECTBO CO CBEPCTHUKAMHU B MOKCKE U cOope
uHpopManuu; GOPMHUPOBATH IIEJIETOIaraHue Kak NOCTAaHOBKY Y4eOHOH 3a/1a4i HA OCHOBE COOTHECEHHSI TOTO, UTO YK€ U3BECTHO M YCBOCHO
YYaLIUMCsl, U TOTO, YTO €II€ HEU3BECTHO; UCKATh U BBIICIATH HEOOXOIUMYIO HH(POPMAIIHIO, CIIEA0BATH AITOPUTMY JIESTEIbHOCTH
iuunocmusble: GOPMUPOBAHNE MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU; UCIIOIb30BaHUE
NproOPEeTEHHBIX 3HAHUH [T OOBSICHEHHUS SIBJICHUH, HAOMI0aeMbIX B IIOBCETHEBHON KH3HH

npeomemHuble: HAYYNTHCS OOBSICHATH 3HAUCHUE MTOHATUHN ""DJIEKTpOMarHuTHasE MHIYKIUA", "MHIYKIIMOHHBIN TOK", "MarHUTHBIN TTOTOK";
OO0BSACHATH YCIOBUS BOSHUKHOBEHHUS U CYLIECTBOBAHMS MHIYKIIMOHHOTO TOKa Ha MpuMepe onbIToB Dapajes; 3HaTh U MIPUMEHSTH Ha
MpakTUKe NpaBuiio JIeHna; 3anuceiBaTh yCIOBHE U pELICHUE 33/1a4 Ha IPUMEHEHHe MpaBuiia JIeHa o cocTaBIeHHOMY ajrOPUTMY

717

JlaboparopHas pabota No2 "M3yuenue siBieHus 1 Ulaboparopnas pabota "M3ydeHue sBICHUS dIEKTPOMAarHUTHON UHAYKIIUN"
PIEKTPOMArHUTHOW UHTYKITUH" MHCTpYKTaX 10 TEXHUKE OE30MaCHOCTH

IMemanpeomemHuble: CTPOUTH MPOTYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMH, KOHTPOJIUPOBATh, KOPPEKTHPOBATH U OIICHUBATH JICHCTBUS
napTHEPA, ¢ JOCTATOYHOM MOJTHOTOM U TOUHOCTHIO BHIPAXKaTh CBOM MBICIH B COOTBETCTBHUU C 33J]a4aMH M YCIOBUSIMU KOMMYHUKAITUH;
COCTABJIATH TUIAH M MOCJIEIOBATEIBHOCTD JICHCTBUI, CPABHUBATH PE3YJBTAT U CIIOCOO JIEHCTBHS C 3TAJIOHOM C LEJIbI0 OOHAPYKEHUS
OTKJIOHEHUI U OTIINYHI; KOHTPOJIUPOBAThH M OLIEHUBATH MPOIIECC U PE3YyIbTAaThl ACITEIbHOCTH

niuynocmusle: GOPMUPOBAHNUE TPAKTUYCCKUX YMEHUHN, YOSKIEHHOCTH B IPUMEHHUMOCTH 3aKOHOB (PU3MKHU K HAOJI0JAEMBIM B OKPY KaIOIIEeM
MUpE SIBICHUSM; BOCIUTAHWE AKKYpPAaTHOCTH B OOpaIllleHUHM C JIA0OpaTOPHBIM OOOPYIOBAHHEM HpeOMemHble. HAYUYNTHCS OOBSICHATH U
OTMUCHIBATh BOBHUKHOBEHUE WHYKIIMOHHOTO TOKA B 3aMKHYTOM MTPOBOJIHUKE, OTIPEACIIATH €r0 HAIPABJICHHE COTJIACHO TpaBuily JleHia;
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OJC nnaykuun. CaMOMHAYKLHS. 1 O/1C nHAYKIMH B IBUKYLIUXCS TPOBOJHUKAX. DIEKTPOJUHAMUYECKUM
HIyKTUBHOCTB MukpogoH. Camonnaykuus. UaayktuBHocTs. Pemenue 3amgau

IMemanpeomemnpie: BHIBIATH TPOOIEMbI, OCO3HAHHO TNIAHUPOBATH U PETYJIMPOBATh CBOIO I€ATEIILHOCTD, BIIJETh YCTHON M MMCbMEHHOM
peubto; GOpMHUPOBATH LENIENOIaraHie Kak OCTaHOBKY y4eOHOM 3aJjaui Ha OCHOBE COOTHECEHHSI TOT0, YTO YK€ U3BECTHO U YCBOEHO
YJalIuMcsl, U TOT0, YTO €11€ HEU3BECTHO; aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTB JIOTUYECKYIO LIETIb PACCYXKIECHNN, CTPYKTYpUPOBATh 3HAHUS

iuuHocmusble: GOPMUPOBAHUE 1IETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEH-
HOW MPAaKTUKHU; UCIIOJIb30BaHHE TPUOOPETEHHBIX 3HAHUH JUIsl OOBSICHEHUS SIBIEHUH, HAOII0AaeMBIX B IOBCEITHEBHON )KU3HU HpeOMemHuble:.
Hay4YUThCS 00bACHATH 3HaueHue nouatuil "3JIC unaykuun", "camonnaykuus", "MHAYKTUBHOCTS"; 3HaTh (JOPMYJIMPOBKY 3aKOHA
PIEKTPOMArHUTHOM MHIYKIIUU U YMETh IPUMEHSITh €r0 MaTeMaTHUYE€CKOEe BbIpaXXeHHE JUIsl pElIeHUs 3a/1a4; 3HaTh 0003HAUEHUS U €IUHUIIBI
n3MepeHus pusndeckux BennuuH (3C MHAYKINN, MAarHUTHBIA MOTOK, MHAYKTUBHOCTD); IPUBOJIUTH IPUMEPHI SBJIECHUS CAMOUHIYKIIUU
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SHCpFI/IH MAaraumTHOTI'O ITOJIA TOKA. 1 3HCp1"I/IH MAarauTHOTI'O ITOJIA TOKA. 3HCKTp0MaFHI/ITHOG noie. Pemenue 3agau

(DJIEKTPOMAarHUTHOE T0JIe




IMemanpeomemnple: TIIAHUPOBATH YIEOHOE COTPYIHUYECTBO C YUUTEIEM M CBEPCTHUKAMU; COCTABIIATH IJIAH U TOCJIE0BATEIEHOCTh
y4EOHBIX AEHCTBUI; BBIABUraTh U OOOCHOBBIBATh I'MIIOTE3bl, 0003HAYATh MPOOIEMBl U HAXOIUTH ITyTH UX PELICHUs, AHATU3UPOBATh OOBEKTHI
C LIEJIbIO BBIACTICHUS UX IPU3HAKOB

iuyHocmuwvle: GOpMUPOBAHNE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU M YUUTENIEM, HAyYHOT'O
MHUPOBO33PEHUS U MIPEICTaBICHUN 0 (PyHJaMEHTaIbHbIX OHATHIX

npeomemuble: HAYIUTHCS OOBSICHATH 3HAUCHHUE MOHATUH "SHEPrusi MarHUTHOTO 1OJIsA", "3JIEKTPOMAarHUTHOE 10Jie"; paCCUUTHIBATH YHEPTUIO
MarHUTHOTO TIOJISA, CO3/JAaHHOTO TOKOM B IIPOBOJIHUKE; OOBACHATH MPEBPAIICHUS SHEPTUH, TPOUCXOISAIINE TIPU 3TOM; OOBSICHSTH
CYLIECTBOBAHHUE €JUHOTO AIEKTPOMArHUTHOIO T1OJIS
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Pentenue 3anau ‘ 1 ‘PCHIeHI/Ie 3aja4 1o TemMe "DIeKTpoauHaMuKa"

IMemanpeomemHuble: OPraHU30BBIBATH Y4eOHOE COTPYJHHYECTBO C YYAIIUMHUCSA M yYUTENIEM, ONPENENSITh CHOCOObI NEHCTBUIl B paMKax
MPEIIOKEHHBIX YCIOBHM W TpeOOBaHUM; CTaBUTh y4eOHYIO 3a7ady, COCTABJSATH IUIAH M IOCIIENOBATEIBHOCTh JCHCTBUN, OCYIIECTBIATH
KOHTPOJIb B (hOpME CpaBHEHHSI CITOCO0A JICHCTBUS U €T0 PE3yJIbTaTa C 3a/IaHHBIM STAIIOHOM C IIeJTbI0 OOHAPYKEHUS OTKIIOHCHHIA U OTIMYUN OT
PTalioHa; BRIOMpaTh Hanboee 3pPeKTUBHBIE METOIBI PEIICHHS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH, KOHTPOJIUPOBATh U OLICHUBATH
[IPOLIECC U PE3YNbTAThI JEATEIbHOCTH

iuunocmusble: GHOPMUPOBAHNE KOMMYHUKATHBHON KOMITIETEHTHOCTH B OOIICHWM W COTPYAHHYECTBE CO CBEPCTHHKAMHU W YUUTCIISIMU;
OBJIQJICHUE HAYYHBIM IMOJXOJAOM K PEUICHUIO PA3JIMYHBIX 33734 HpeOMemHble: HAYYUThCSd NPUMEHSITh MMEIOIIMECS 3HAHUS K PELICHHIO
KOHKPETHBIX 3a7a4; IPAMOTHO 0(hOPMIISATh PEIICHUE 3a/1a4 B TETPAIH; UCIIOIH30BaTh MAaTEMATHUCCKHIA aliapar B PEIICHUH 33]a4 Ha YPOKax
(bU3UKY; OBIIAJEBAaTh HAYYHBIM MTOJAXOOM K PEIICHUIO PAa3JIMYHBIX 33/1a4 10 TEME
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KonrtpomnbHas padora Nel 1 KonTtpomnbHas paboTta no reme "DnekTpo uHamMuka”
"OnexTpoauHamuka'

Memanpedmemuble: C IOCTaTOYHOM MOJIHOTOM U TOYHOCTHIO BbIpaXXaTb MMCbMCHHO CBOU MBICJIA; INITAHUPOBATHL U IPOTHO3UPOBATH
PE3YJbTAT,; PCIIaTh 3ala4M PA3HBIMHA CHOCO6aMI/I, BLI6I/IpaTB HanOoJee BCI)CI)GKTI/IBHLIC MCTOAbI pCHICHUS, IPUMCHSATDH ITOJYUCHHBIC 3HAHUA
VIHUHOCHIHblE . q)OpMI/IpOBaHI/Ie HEJIOCTHOI'O MUPOBO33PCHUA, COOTBETCTBYIOIIECTO COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKHU U 06H1€CTB€HHOI>1
IMPAKTUKH, HABBIKOB CaMOaHalin3a U CaMOKOHTPOJIA

npeomemmusle: 3HATb W TIOHUMAaTh (PU3MYECKHH CMBICT HM3YyYEHHBIX MOHATHM, 3aKOHOB, SIBICHHH; HAaydyUTbCS CHUCTEMAaTU3UpPOBAaTh U
BOCIPOU3BOAUTH 3HAHMSI U HABBIKH, MIOJTYYEHHbIE MPU U3YUYEHUHU TeMbI "DJIEKTpPOAUHAMHUKA"

Konebanus u BonHbI (20 9acoB)
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Mexannueckue konebanus. [Ipyxunnsbiii u 1 KonebarensHoe nBuxenne. Mexannueckue konedanus. CBoOOHbIE KOJIeOaHMs.
MaTEeMaTU4eCKU MasiTHUKU BHyTpeHHME U BHEIIHHE CUJIbL. [Ipy’)KMHHBIA MAsTHUK. Y paBHEHUE ABUKECHUS
Tena, KOJIeOII0IIerocs Mo JeHCTBUEM CUJITBI yIpyroctu. MareMaTnueckuil MasiTHUK. Y paBHEHHE JIBUKECHHUS

MAaTEMATUYCCKOT'O MasiTHUKA




MemanpeomemHuple: TNIAHUPOBATH YI€OHOE COTPYAHUUYECTBO C YUUTEIIEM U CBEPCTHUKAMMU; COCTABIIATH TUIAH U MOCIEA0BATEIHHOCTh
y4eOHBIX JeWCTBUI; BBIIBUTATh 1 OOOCHOBBIBATh TMIIOTE3bl, 0003HAUATh MPOOJIEMBI U HAXOAUTD MYTH UX PEHICHUS], aHATU3UPOBATH OOBEKTHI
C LEJIbIO BBIJICJICHHS UX MTPU3HAKOB

iuunocmusle: HOpMUPOBAHNE HAYYHOTO MUPOBO33PEHHUSI U MIPEICTABICHHUM O PyHIaMEHTANbHBIX OHATUSAX; UCIIOJIb30BaHUE
MPUOOPETEHHBIX 3HAHUH JIJIs1 OOBSICHEHUS SBJICHUH, HA0II0Ja€MbIX B ITOBCEIHEBHOM JKU3HU HpeOMemHtple: HAyUUThCS OOBIACHATH CMBICT
MOHATUH ""MEXaHHYECKHE KoJieOaHus", "MaTeMaTHYeCKU MasTHHUK"; IPUBOIUTH MIPUMEPHI KOJIEOATEIIBHOTO JIBH)KEHHSI M OITUCHIBAThH YCIIOBUS
€ro BO3HUKHOBEHUS
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["apMoHHMUecKUe KoeOaHus 1 ["apmonnueckue konebanus. Hesaryxaromme konebanus. AMIUIATYIA, TIEPUOI,
yacTtoTa U (paza konebaHuii. Y paBHEHUE, ONUCHIBAIOIICE TAPMOHUICCKHE
konebanus. Casur das. [IpeBpaieHue sHepTun Npu rapMOHUYECKUX KOJICOAHUSX.
Pemenue 3amag

Memanpeomemuple: C JOCTaTOYHOW IIOJHOTOM M TOYHOCTBIO BBIPAXKaThb CBOM MBICIM B COOTBETCTBUM C 3aJayaMH M YCIOBUSIMU
KOMMYHMKAIMM, CIyllaTb M BCTyHaTh B JIMAJOl, Y4acTBOBaTh B KOJUIEKTUBHOM OOCYXKIEHHM IMpOOJEeM; OCO3HABaTh CaMoOro cedsl Kak
NBIKYLIYIO CHJIy CBOErO HAay4d€HHs, CBOIO CIOCOOHOCTh K IPEOOJCHHUIO MPEMSATCTBUM M CaMOKOPPEKLUH; CO37aBaTb, INPUMEHATb U
[peoOpa3oBbIBATh 3HAKU U CUMBOJIbI, MOJIEIM U CXEMBbI JJIsl peLICHHs Y4eOHbIX U IIO3HABaTEJIbHBIX 3aj1a4

iuuHocmusle: GOPMHUPOBAHUE IIETOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN

[PaKTUKU

npeomemmuble: HAYYUTHCS OOBSICHATH CMBICT MOHSATUN U (U3MYECKUX BEIMYMH 'TapMOHUYeckHe Konebanus", "ammautyna', "mepuon',
"qactora", "¢aza"; onmuchIBaTh AMHAMHUKY KOJEOATEIbHOTO JBHXEHHS M INPEBpPAIlCHUE SHEPrUU Ha MpHUMEpe NMPYKUHHOIO M HUTSIHOTO
MasiTHUKOB; PelIaTh 3aJja4yl ¢ UCIOJIb30BaHUEM YPAaBHEHHS FTApMOHNYECKUX KoJeOaHHH
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JlaGopaTopnast pabora Ne3 "Ompenenenwue 1 UlabopatopHas pabora "OmpeneneHue YCKOpPEHHUS CBOOOJHOTO MAACHUS TIpU
YCKOpPEHUsI CBOOOTHOTO MAaJICHUS MIPH MOMOIIH MOMOIIY MasiTHUKA"

"
MasTHHKA MHCTpyKTaX 10 TEXHUKE O€30I1aCHOCTH

IMemanpeomemnple: CTPOUTH TPOAYKTHBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMHU, KOHTPOJIMPOBATH, KOPPEKTHPOBATH M OIICHUBATH JICHCTBHS
napTHEPA, ¢ JOCTATOYHON MOTHOTON M TOUHOCTBIO BBIPAXKaTh CBOM MBICIIHM B COOTBETCTBUU C 33J]auaMH U YCIOBUSMHU KOMMYHUKALIUY;
COCTaBJIATH IUIAH U MOCIIEJ0BATEIbHOCTD AEHCTBUH, CPAaBHUBATH PE3YNIbTAT U CIIOCO0 IEHCTBUS C ATAJIOHOM C LIETBI0 OOHAPYKEHHS
OTKJIOHEHUI U OTIMYUIl; KOHTPOJIUPOBATh U OLEHUBATH MPOILIECC U PE3YIbTATHI JESTEILHOCTH

uynocmuovle: GOPMUPOBAHUE MPAKTUUECKUX YMEHUH, YOKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKU K HAOJII0JaeMbIM B OKPY>KaloLIeM
MUpE SIBJICHUSM; BOCIUTaHNE aKKyPaTHOCTH B OOpaIIeHUH C Ja00paTOPHBIM 000pyI0BaHHEM

npeomemmuble: HAydYUTbCS ONPEACTATh YUCIO M BpeMs KoleOaHWH HUTSHOIO MAasTHHUKA, PACCUUTBHIBATH MO 3THUM JaHHBIM YCKOpEHUE
CBOOOJTHOTO MAJCHMS;, YUYUTHIBATh MOTPEUIHOCTH M3MEPEHU; MPUMEHSATh U BbIpAadAThIBaTh MPAKTUUYECKHE HABBIKM paboThI ¢ mpuOopamu;
AP PEeKTUBHO paboTaTh B ape
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BreinyxaeHHbIe KoeOaHus. Pezonanc 1 3aryxammue kolebaHus. BwiHyXIeHHbIE KoleOaHUs. BHelmHHe NepuoanyecKu
e CTBYIOIKE CUIIbL. Pe3oHaHC




IMemanpeomemuble: OPTaHN30BBIBATh YIEOHOE COTPYAHUYECTBO C YHAIMMUCS U YIUTEIIEM, OIPEICIATh CIIOCOOBI IEHCTBUI B paMKax
MPEUIOKEHHBIX YCIOBUN M TpeOOBaHUMN; CTaBUTh YU€OHYIO 3aj1auy, COCTABIIATH TUIAH U MOCIIEI0BATEIbHOCTD ACUCTBUM, OCYILECTBIISATH
KOHTpPOJIb B (hopMe cpaBHEHHUs crioco0a ISHCTBUS U €ro pe3ysIbTaTa ¢ 3alaHHbIM ATATOHOM C IIEIbI0 00HAPY)KEHHSI OTKJIOHCHUH M OTIINYHI
0T ATaJIOHA; BBIOMpATh Hanbosee 3(h(HEeKTUBHBIE METOBI PEIICHH 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHM, KOHTPOJIHPOBATH U
OLIEHUBATh MPOLIECC U PE3YIbTAThI JEATCIbHOCTH JAUUHOCH Hble: HOPMUPOBAHNE KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIICHUU H
COTPYIHHYECTBE CO CBEPCTHUKAMH U YUNUTEISIMH; OBJIaICHUE HAYYHBIM MOJXO0JIOM K PEIICHUIO PAa3IMYHbIX 3a/1a4

npedmemnble: HAYIUTHCS OOBICHSATD SBICHUE PE30HAHCA; IPUBOIUTH IPUMEPHI BBIHYKICHHBIX KOJICOAHHIA; NPUMEHATh UMEIOIINECs 3HAHUS
K PEIICHHIO KOHKPETHBIX 33a/]a4; TPaMOTHO O(OPMIIATH PEIIeHHE 3a/1a4 B TETPA/IN; UCIIOIb30BaTh MaTEMaTHYECKHUIl anapar B pelIeHUH 3aa4
Ha ypoKax (PM3MKH; OBJIAI€BAaTh HAYYHBIM ITOIX0A0M K PELICHUIO Pa3InYHBIX 33a]a4 110 TeMe
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DNIEKTPOMarHUTHbBIE Kosie0aHusl. 1 JexTpoMarHuTHele kojiebanus. KonebatenbHblil koHTyp. [IpeBpamienue snepruu
KonebaTenbHbIi KOHTYP [PU JIEKTPOMArHUTHBIX KOJIEOaHUSAX. AHATIOTHS MEXKAY JIEKTPOMArHUTHBIMU U
MEXaHUYECKUMHU KOJIeOaHUSIMU

IMemanpeomemHusvle: C JOCTATOYHOW IMOJHOTOM M TOYHOCTBIO BBIPAKaTh CBOM MBICIM B COOTBETCTBUM C 33JayaMd U YCJIOBUSMHU
KOMMYHHMKAIMM, PallMOHAJIBHO IIJIAHWPOBAaTh CBOIO PAabOTy; OCO3HABATH €aMOro ce0s Kak JABMXKYILIYIO CHUJIY CBOEr0 HaydeHHus, CBOIO
CIOCOOHOCTh K MPEOJIOJICHUIO MPENITCTBUI M CaMOKOPPEKIMH; CO3/aBaTh, IPUMEHATh U IPeoOpa30BbIBATh 3HAKK M CHUMBOJIbI, MOAEIH U
CXEMBbI I pelIeHHs Y4eOHBIX M IMO3HABATENbHBIX 33/a4, BBIICIATH CYLIECTBEHHbIE XapaKTEPUCTUKU OOBEKTA, CTPOUTH BBICKA3bIBAHUE,
dbopMynupoBath mpodiemy

iuuHocmusle: GOPMHUPOBAHUE IIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPaKTUKH

npeomemmuole: HAYUUTHCSI OOBSICHIATH 3HAUCHUE MOHATHH "3/IeKTpoMarHuTHele Kojebanus'", "konedareabHbld KOHTYpP'; TPOBOANUThH aHATIOTHH
MEXX/y BETMYMHAMU MEXaHUUECKUX U AJIEKTPOMArHUTHBIX KOJIEOAHUH; OMUCHIBATh MPEBPAILEHUS SHEPTUH, IPOUCXOJIAIINE B KOJIEOATEIbHOM
KOHTYpe
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'YpaBHeHue, OMUCHIBAIOIIEE CBOOOTHEBIE 1 JJIeKTPOMarHUTHBIE TAPMOHUYECKHE KoJieOaHus B KojeOaTeTbHOM KOHTYpE.
DIIEKTpUUECKUe Koebanus. Pemenne 3aqau 'YpaBHEHHE, ONHUCHIBAIOINIEE TMPOIECChl B KosebarenbHOM KoHType. dopmyna
TomcoHna. Pemenue 3agau

IMemanpeomemHuble: OPTaHU30BBIBATH Y4eOHOE COTPYJHUYECTBO C YYAIIUMHUCS M yYUTENEM, OMpPENeNsTh CIOCOOBI EHCTBUN B paMKax
MPEJIOKEHHBIX YCIOBUM M TpeOOBaHMIA, CTaBUTh y4eOHYIO 3a/lady, COCTABJSATH IUIAH U TOCJIEN0BATENBLHOCTh JEUCTBUN, OCYIIECTBISATH
KOHTPOJIb B (hopMe CpaBHEHUs crioco0a ASHCTBUS U €ro Pe3ysbTaTa ¢ 3aIaHHBIM STAJIOHOM C IIeJIbI0 OOHAPYKEHHS OTKJIOHEHUW U OTIIMYUH OT
HTallOHa; BEIOMpaTh Hanbomee 3(h(HeKTUBHBIC METOIBI PEUICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH, KOHTPOJIUPOBAThH U OLICHUBATH
[IPOLIECC U PE3YJILTATHI AESITEIbHOCTH

niuunocmusle: GOpMUPOBaHWE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIICHHHM W COTPYAHHUYECTBE CO CBEPCTHHKAMHU U YUUTEISIMU;
OBJIQJICHHE HAYIHBIM ITOIX0JIOM K PEIICHHUIO PA3IMYHBIX 33729

npeomemmuble: 3HaTh YpaBHEHUE, OMUCHIBAIOIIEe CBOOOTHBIC AIIeKTprudeckue konebanus, u hopmyny ToMcoHa A ONpeaeIeHUs UX

rnepruoaa, HAy4uThbCA MPUMCHATH UMCIOIIUECH 3HAHUA K pCIICHUTIO KOHKPCTHBIX 3a1a4, rpaMOTHO O(I)OpMJISITI: PCHICHUC 3a1a4 B TCTPAAH,




MCIIOJIb30BaTh MAaTEMAaTUYECKH anmapaT B peIICHUHN 3ajad Ha ypOKax (PM3UKH; OBJIaJI€BAaTh HAYYHBIM IOAXO0IOM K PELICHUIO PA3IMYHbBIX
3ajad 1o TeMe

18/7

[lepeMEHHBIN 3JEKTPUUYECKUN TOK. AKTUBHOE 1 IlepeMeHHBIN 3JeKTpUYECKH TOK. Mojenp TreHeparopa IMEPEMEHHOIO TOKa.
compoTHBicHHE.  J[EHCTBYIOMNE  3HAYCHUSI Pe3ucTop B 1IeNH IEPEMEHHOI0 TOKA, aKTUBHOE COIPOTUBIICHHE. MOIIHOCTD B LIENU
CHIIEI TOKA 1 HAIIPSKCHHA C pe3ucTopoM. JleMCTBYIOIME 3HAUYEHUS CUIIbI TOKA U HAIIPSKEHUS.

Pemenue 3anau

MemanpeomemHuwle: BBISBISATH MPOOIEMBI, 0CO3HAHHO IUIAHUPOBATH U PETYJIUPOBATH CBOIO ACSITEILHOCTD, BIAIETh YCTHON M MUCHMEHHOM
peubto; GOpMUPOBATH IIeNIeNoIaraHle Kak MOCTAaHOBKY y4eOHOM 3a/1a4l Ha OCHOBE COOTHECEHHUSI TOT0, YTO YK€ U3BECTHO M YCBOCHO
YYaIUMCsl, U TOTO, YTO elI€ HEM3BECTHO; CAMOCTOSTEIbHO BBIJICSATH [TO3HABATENIbHYIO 1I€Jb, YCTAHABINBATH TPUUUHHO-CIICACTBEHHBIE
CBSI3H, OOBSCHATH PA3IMYHBIC SBJICHHUS HA OCHOBE (DU3MYECKON TCOPHH

iuuHocmHusle: POPMUPOBAHUE MOTHBAIIMH B U3YICHHH HAYK O MIPUPOJEC, YOSIKIEHHOCTH B BO3MOKHOCTH TIO3HAHHSI IPUPOJIBI U IPUMEHIUMOCTH
M3y4aeMbIX 3aKOHOB K B&KHEUIIIUM 00JIaCTSAM JIEATEILHOCTH Y€JIOBEYECKOTO 00111eCcTBa

npeomemHuble: HAYYUTHCA OOBIICHATH 3HAUCHUE TTOHATUHN "TIEpEeMEHHBIN TOK", "aKTUBHOE CONPOTUBICHUE", ""IEMCTBYIOIICEe 3HAYCHUE CHITBI
TOKA U HaIPsDKEHUSA'; 3aMMCBIBATh U MPUMEHSITh MAaTEMaTHYECKHE BRIPAXKCHUS I PEIICHUS TPOCTEHUIITNX 3a7a4 Ha BHIHYK/ICHHbBIC
PIEKTpUYECKUE KOJIeOaHUs; ONpeIesaTh IeHCTBYIOIINE 3HAUCHUS CHIIbI TOKA, HAMIPSKEHHS U MOIIIHOCTH B LIETIH IEPEMEHHOT0 TOKa

19/8

KoHneHcarop W KaTylmika WHIYKTUBHOCTH B 1 KonneHncarop B 1enu MepeMEeHHOTO TOKa, EMKOCTHOE comportuBieHue. Karyika
HCITN nepeMeHHoro TOKa. P€3OHaHC B I/IHIIYKTI/IBHOCTI/I B LICIIA nepeMeHH0r0 TOKa, I/IHIIYKTI/IBHOC COHpOTI/IBJIeHI/Ie. HOJIHOC
PIEKTPUYECKON 1enu. Pemenue 3agau CONPOTHUBIICHUE 1€MW NEPEMEHHOIO TOKAa. Pe30HAaHC B AIEKTPUYECKON IEMU.
Pentenue 3amau

IMemanpeomemnple: OPraHU30BBIBATh y4EOHOE COTPYIHHYECTBO C YYalIUMHCS M YYUTEIEM, ONpEeAessATh CIOCOObl NeHCTBUN B paMKax
MpEJIOKEHHBIX YCIOBUM M TpeOOBaHMI; CTaBUTh y4eOHYIO 3a/ady, COCTABJIATH IUIAH W IOCIEIOBATEIbHOCTh JIEHCTBUM, OCYIIECTBIAThH
KOHTPOJIb B (hOpMeE CpaBHEHHUs CrIoco0a JEMCTBUS U €r0 pe3ysibTaTa ¢ 3alaHHBIM 3TAJIOHOM C LENIbI0 OOHAPY>KEHHs OTKJIIOHEHUH U OTIMYUH OT
ATaJIOHA; BBIOUpaTh Hanbosee Y3 PeKTUBHBIE METOABI PEIICHHs 33/]Jau B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH, KOHTPOJIUPOBATH U OLIEHUBATh
[POLIECC U PE3YIbTATHI JESITEIbHOCTH

iuunocmuovle: HOpMUPOBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIEHMM U COTPYAHHUYECTBE CO CBEPCTHUKAMU WU YUUTEISIMU;
OBJIaJICHNE HAYYHBIM IOJX00M K PEIICHUIO Pa3IMYHBIX 3aa4

npeomemmuble: HAyIUThCS OOBSICHATH 3HAUEHHE MOHATUH "€MKOCTHOE cOnpoTHBIIeHHE", "MHIYKTHBHOE CONPOTUBIEHHE", "TI0JIHOE
COIIPOTHBIIEHHUE LIEMH NTEPEMEHHOI0 TOKa"; 3HATh YCIOBUS BO3HUKHOBEHHS PE30HAHCA B AJIEKTPUUYECKOM KOJIeOATEIbHOM KOHTYPE U €T0
NpUMEHEHHE; HAYYUThCS IPUMEHATh UMEIOIINeCs 3HaHUS K PEIIeHUI0 KOHKPETHBIX 33a4; TPAMOTHO 0(OPMIIATh PEIICHUE 3a/1a4 B TETPa/Iu;
MCIIOJIb30BaTh MaTEMAaTUYECKHH anmnapar B pelleHUH 3ajlad Ha ypoKax (PM3UKH; OBJIaJIeBaTh HAYYHBIM IOAXO0IOM K PELICHUIO Pa3InYHbIX
3azady 1o Teme

20/9

KonTponbhast padota Ne2 "Konebanus" 1 KonTponbHast padota no teme "Konebanus"




Memanpeomemuble: C TOCTATOYHONW MOJTHOTOW ¥ TOYHOCTBIO BBIPAXKATh MHCHbMEHHO CBOM MBICIIHN; TUIAHWPOBATh M IPOTHO3UPOBAThH
pe3yJbTaT; peaTh 3a4a4l pa3HbIMU CIIOCO0aMH, BBIOMpaTh Haubosee 3(ppeKTUBHBIE METOABI pelIeHUs, IPUMEHSTH ITOJIy4YeHHbIC 3HAHUS
uunocmuole: POpMUPOBAHNE IIETOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U OOILECTBEHHOM
MPAaKTUKH, HABBIKOB CAMOAHAIIN3a U CAMOKOHTPOJIS

npeomemmusle: 3HATh W TIOHUMATh (PU3MYECKUI CMBICT HM3yYCHHBIX MOHATHH, 3aKOHOB, SIBICHHH;, HAay4YUTbCS CHUCTEMAaTU3UPOBATh H
BOCIIPOM3BOANTH 3HAHHS U HABBIKU, MOJTyYE€HHBIC IpU M3y4eHun TeMbl "Konebanus"

21/10

["eHepaTop 3JIEKTPUUYECKOTO TOKA. 1 ["eHeparop nepemenHoro toka. Tpanchopmarop, ero ycrpoiicto. Koaddurment
Tpanchopmarop rpancopmaruu. Pemenue 3amau

mMemanpeomemHupie: ¢ JOCTATOYHON IIOJHOTON ¥ TOYHOCTBIO BBIPAXKAaTh CBOU MBICIIM B COOTBETCTBUU C 337a4aMU U YCIOBUAMH
KOMMYHHKAIIMH, CITyIIaTh U BCTYNATh B AUAJIOT, yYaCTBOBATh B KOJUIEKTUBHOM OOCYKJIECHHH MTPpobieM; (opMUpOBaTh LIEIenoIaraHue KaKk
[OCTaHOBKY Y4eOHOM 3a71a4ll Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO M YCBOEHO y4alllUMCs, U TOTO, YTO €Il HEU3BECTHO;
QHAIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, YCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTUUECKYIO LIETIb PACCYXACHUMH,
CTPYKTYpUPOBATh 3HAHUS

iuunocmusle: PopMUpOBaHHE IIETTOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU M OOIIECTBEHHOM
[PAKTUKHU, YCTOWYMBOTO MO3HABATEILHOIO HHTEPECA K U3YUEHHUIO €CTECTBEHHBIX HaYK

npeomemmuble: HAyIUThCSI OOBSCHATH MPHUHIIMII IEHCTBUS U Ha3HAUEHUE OCHOBHBIX 3JIEMEHTOB KOHCTPYKIIMHM MHAYKIIMOHHOTO T€HepaTtopa
MEePEeMEHHOT0 TOKa U TpaHchopMaropa

22/11

[Ipon3BOACTBO U Mepesada dJIEKTPOIHEPTUU 1 [Tpon3BOICTBO DIIEKTPOIHEPTUU. DneKTpocTtaHiuu. llepemada u morpedieHue
DIIEKTPOIHEPTHUH, TTYTH €€ IKOHOMUH

IMemanpeOmemuble: C JIOCTAaTOYHOW TOJHOTOM M TOYHOCTBIO BBIpaKaThb CBOM MBICIM B COOTBETCTBHM C 33/la4yaMU M YCIOBUSMH
KOMMYHUKAIIUH, BBISBJIATH HpO6JI€My, BBICJITYIIMBATb MHCHUC APYTHUX; BBIACIATH U OCO3HABATb TO, YTO YK€ YCBOCHO B KYypCC (1)I/13I/IKI/I U 49TO
emé MOAJIC)KUT YCBOCHHIO, OICHNBATE KAUCCTBO U YPOBCHb YCBOCHHA MaTCpUalia, aHAIM3UPOBATh U CUHTC3UPOBAThL 3HAHUA, YCTAHABJINBATDH
NPUYNHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKYIO IeTIb PACCYKICHUI, BEIBOIUTH CIIEACTBUS

uunocmuosle: GopMUpOBaHHE YMEHUS BECTH JHAIIOT C YUYUTENIEM U OJHOKIIACCHUKAMHU Ha OCHOBE PABHOIPABHBIX OTHOIICHHUI W B3aHMHOTO
YBaKCHUSI; OCO3HAHKE IIEHHOCTH HAYYHBIX 3HAHUH [T OOBSCHEHUS SIBICHUI OKPYKaroOIero Mupa; popMupoBaHue IEHHOCTH 3J0POBOTO
0e301acHoro 0opasa >KU3HU

npedmemmnble: 3HATH CYIIECTBYIONIME CIIOCOOBI TPOM3BO/ICTBA M NIEpEIauy SIEKTPOIHEPTHH, METOBI €€ palOHAIBHOTO HCIIOIb30BAHMS,
HOPMBI 3JIEKTPOOE30MacHOCTH

23/12

IBoiHOBEIE SABJICHUA. PaCHpOCTpaHCHI/IC 1 PaCHPOCTpaHCHI/IC KoJieOaHMii B cpeac. Boanel. HOHCpC‘-IHBIC " IPpOJAOJILHBIC
MCXaHUYCCKUX BOJH IBOJIHBI. CKOpOCTB PacrpoCTpaHCHUS BOJIH. I[J'II/IHa BOJIHEL. PelieHue 3amad




IMemanpeomemnple: C JOCTATOYHOM TMOJHOTOM M TOYHOCTHIO BBIPAXKATh CBOM MBICIM B COOTBETCTBUU C 3aJauaMHU U YCJIOBHUSIMU
KOMMYHHKAIIMH, 100bIBaTh HEAOCTAIOUIYI0O MH(GOPMAIMIO C MOMOIIBI0 BOMPOCOB; (GOPMHUPOBATH leNenoNaraHie Kak IMOCTaHOBKY y4eOHOM
3a/1a4l Ha OCHOBE COOTHECEHMSI TOT'0, UTO YK€ U3BECTHO U YCBOEHO YYalllUMCS, U TOTO, YTO €111€ HEU3BECTHO; aHAJIM3UPOBATh U CHHTE3UPOBATh
BHAHUS, yCTAaHABIMBATh TPUUYUHHO-CIIEJICTBEHHBIC CBSI3U, CTPOUTD JIOTUUECKYIO LIETh PACCYKACHUM, CTPYKTYpUPOBATh 3HAHUS

iuunocmusle: GOPMHUPOBAHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIECTBEHHOM
MPaKTUKU

npeomemmuble: HAy4YNTHCS OOBSCHATH 3HAUCHUE MOHATUN "BOJHA", "IMHA BOJHBI", ""CKOPOCTH BOJHBI"; 3HATh YCIOBHUS BO3HUKHOBEHUS,
OTIINYMSI U OCOOCHHOCTH PACIIPOCTPAHEHUS MOMEPEUHBIX U MPOJOJIbHBIX BOJIH; 3HATH MAaTEMAaTUYECKYIO CBSI3b MEX]Y JUIMHON U CKOPOCTHIO
BOJIHBI

24/13

YpaBHEHHE TapMOHUYECKON OEryITeil BOJIHBI. 1 YpaBHeHHE TapMOHHMYECKOW Oerymiei BoyiHBI. Ilmockas u cdepudueckas BoJIHA.
BoHbI B yIpyrux cpenax BoHOBas MOBEPXHOCTb, Jiyd. OpoHT BOJIHBL. Perienue 3agau

IMemanpeomemnple: BbIBIATH IPOOIEMy, MHUIIMATUBHO COTPYAHNYATh B IIOUCKE M cOOpe nHpopManuu A e€ pa3pelieHus; CTaBUTh
y4eOHYIO 3a/1a4y, COCTAaBIIATh IUIAH U IOCIIEI0BATEILHOCTD AEHCTBUIN, OCYILIECTBIATE KOHTPOJIb B (hOpME CpaBHEHUS criocoda IeHCTBHS U €T0
pe3yibTaTta ¢ 3aJJaHHBIM STAIOHHOM C IIeJIbI0 O0HAPYKEHHS OTKIIOHEHUH U OTIMYUI OT STAJIOHA; BEIOMpaTh Hanboee 3 PeKTHBHBIE METOIbI
[pEeLIeHMs 3a]1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUM, KOHTPOJIMPOBATH U OLEHUBATH IIPOLIECC U PE3YJIbTaThl AEATEIbHOCTH
IuYHOCMHble: OCO3HAHNE LIEHHOCTH HAyUHBIX 3HAHUHU /17151 0OBsSCHEHUS SIBJICHUIN OKpYXaIoIero Mupa

npeomemmuole: 3HaTh ypaBHEHUE FapMOHUYECKON O€ryIieil BOJHbI; HAYYUTbCS IPUMEHATh ypaBHEHUE FapMOHUYECKON Oeryiieil BOIHbI s
HAXO0X/ICHUS BEJIMYUH, XapaKTEPU3YIOIIKUX PAcIpOCTPAHEHUE MEXAaHMUYECKUX BOJIH; 3HATh OTJIMYMUS IJIOCKMX U CPEPUYECKUX BOJIH, YMETh
MIPUBOAUTH X IIPUMEPBI; 3aIIUCHIBATh YCIOBUE U PEIICHHE 3a/1a4 II0 COCTABIICHHOMY AJITOPUTMY

25/14

3BYKOBBIE BOJIHBI 1 Bo30yxaeHne 3BYKOBBIX BOJIH. AKyCTHUeCKHe KojeOaHUs. 3BYKOBBIE BOJIHBI B
pa3IMuHbIX cpenax. ' pomkocTs 3ByKa, BeicoTa ToHa. [llym. CkopocTs 3ByKa.
Pemenne 3agau

MemanpeomemHuple: OPraHU30BBIBATH YUEOHOE COTPYJHUYECTBO C YUALUMUCS U YUUTEIEM, HaXOIUTh O0IIee pellieHHe U pa3pelaTh
KOH(JIMKTBHI Ha OCHOBE COTJIACOBAHUS MO3UIIUN U OTCTAMBAHUS UHTEPECOB, ONPEACIIATh CIIOCOOBI JEHCTBUI B paMKaxX MPeIJIOKEHHBIX
YCJIOBHM M TpeOOBaHUH; TIIAHUPOBATH M MPOTHO3UPOBATH PE3YIbTaT CBOCH yUeOHOM NIeATeTbHOCTH; PeIIaTh YUeOHbIE 3a/1a4i Pa3HbIMHU
criocobamu, BeIOUpaTh Hanbonee Y3PPEeKTUBHBIE METO/IbI, IPUMEHSITH MOJTYUCHHBIE 3HAHUS AUYHOCmHble: HOPMUPOBAHNE YMEHUS BECTH
ITAAJIOT C YYUTEIIEM U OJJHOKJIACCHUKAMU Ha OCHOBE PABHOIIPABHBIX OTHOUIEHWN U B3AMMHOI'O YBAXKEHUS; OCO3HAHUE LIECHHOCTH HAaY4YHBIX
BHAHWH U1 OOBSICHEHUS SIBIICHUN OKPY’KAOIIETO MUpPA

npeomemmuble; HAYYUTHCA OOBSICHATH 3HAUCHUE TTOHATHSA "3BYKOBas BOJIHA'; OMMUCHIBATh PACTIPOCTPAHCHHE 3BYKA B Pa3JIMUHBIX Cpeax;
[IPUBOJIUTH TPUMEPHI 3HAUYCHUS U IPUMEHEHUS 3BYKOBBIX BOJIH B )KM3HH YEJIOBEKA

26/15

Wutepdepeniys, tuppakuus U MOISIpU3aLMs Cnoxenue BoiH. MHTepdepenuus. YciaoBue MakcuMyMoB. VHTephepeHnoHHas
MEXaHUYECKUX BOJIH kapTuHa. KorepentHsle BosiHbl. CTosiuas BojHa. CoOCTBEHHBIE (PE30HAHCHBIC)
YaCTOThI, aKyCTHUeCKuil pe3oHaHc. Judpakuusa BoaH. Ilonspuzanus BojH, IIOC-

KOTIOJIAPHU30BAaHHAA BOJIHA




IMemanpeomemnple: BHISBIATH TPOOIEMy, MHUIIMATUBHO COTPYAHUYATH B TIOUCKE M cOOpe nHpopManuu Ais e€ pa3pelieHus; BBIACIATh U
0CO3HABATh TO, UTO YK€ YCBOCHO B Kypce (PM3MKH U UTO eI MOJJICKUT YCBOCHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHUS MaTepHaa;
AQHAJIN3UPOBATh U CUHTE3UPOBATH 3HAHMSI, BBIBOJAUTD CJICICTBUS, YCTaHABJIMBATh IPUYMHHO-CIICICTBECHHBIE CBSI3H, CTPOUTH JIOTUYECKYIO LIEIb
pacCcyX/1I€HUM, BbIIBUTaTb U 0OOCHOBBIBATh TMIIOTE3BI

iuunocmusle: GOpMUPOBAHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHOM
[IPAKTUKU

npeomemmuble: HAYUUTHCSI OOBSICHATH SBJICHUS UHTepdepeHINH, TUu(PaKIUU U MOISIPU3ALUNA MEXaHUUYECKUX BOJIH; HAXOAUTH MPUMEPHI ATHX
SBJICHUU B OKPY’KaIOILEM MUpE

27/16

:‘)HeKTpOMaFHI/ITHI)IC BOJIHBI 1 BHXpeBoe QJICKTPHUYCCKOE II0JIC. Bo3HnkHOBEHHE MAarHUTHOI'O IOJIA IIpu U3MCHC-
HHU SJICKTPUYCCKOT'O ITO0JIA. BHCKTpOMaFHI/ITHoe IoJie Kak ocobas (bopMa MaTe- puu.
BJICKTpOMaFHI/ITHaH BOJIHA. I/ISJ'Iy‘ICHI/IC QJICKTPOMArouTHBIX BOJH. CsoiicTBa
QJICKTPOMAriuTHBIX BOJIH

IMemanpeomemHuple: C JOCTATOUHON MTOJIHOTOM M TOYHOCTHIO BBIPAXKAaTh CBOU MBICJIM B COOTBETCTBUH C 33/1a4aMU U YCIOBUSIMU KOMMYHH -
Kalll{, CJIYILATh U BCTYNATh B AUAJIOT, Y4aCTBOBATh B KOJUIEKTUBHOM OOCYXAEHUHU ITpobsieM; GopMHpOBaTh LI€JIENO0JaraHue Kak IOCTaHOBKY
yueOHOM 3a/1a4l HA OCHOBE COOTHECEHMSI TOTO, YTO Y>KE€ U3BECTHO M YCBOEHO yUaIllUMCS, U TOTO, YTO €Ill€ HEM3BECTHO; CAMOCTOATEIBHO
BEIJICTISITH TIO3HABATEILHYIO 11€JTh, YCTAHABIMBATH PUIHHHO-CIICJICTBCHHBIC CBSI3H, JCJIATh BBIBOJLI U 000OIICHUS IUYHOCHIHBLE.
(hopMHUpPOBaHKME YCTOMUYUBOTO HHTEPECA K M3YUCHUIO HOBOTO, YOSKAEHHOCTH B 3HAUMMOCTH JIOCTHKEHUH €CTECTBEHHBIX HAYK JIJIs
YIOBJIETBOPEHUS 3aIIPOCOB COBPEMEHHOTO OOIIECTBA HPEeOMemHble: HAyUYNThCS OOBSICHATh 3HAUCHUE MTOHATHA ""DJIEKTPOMarHuTHas BOJIHA';
3HATh YCJIOBUSI BOSHUKHOBEHHUSI M PACIIPOCTPAHEHHUS 3JIEKTPOMArHUTHBIX BOJIH, OCHOBHBIE MOJI0KEHHS TeOpur MakcBeiia, CBOCTBa
AIIEKTPOMATHUTHBIX BOJIH; HAYYUTHCSI CPABHUBATH CBOMCTBA JIEKTPOMArHUTHBIX M MEXAaHMYECKUX BOJIH

28/17

300perenue paguo A.C. Ilomoswim. Ilpun- 1 OmnbiTel ['epria. Korepep. M3o6perenne paguo A.C. I[TonoBeiM. [IpuHIume!
LIMIIBl PaZINOCBSI3H PaguoCBs3U. AMIUIMTYAHAs MOAYISIIMSL. JleTeKTUpoBaHue

mMemanpeomemuple: ¢ JOCTATOUHON TIOJTHOTOM M TOYHOCTBIO BBIPAXKATh CBOM MBICIH B COOTBETCTBUU C 33Jja4aMU U yCIOBUAMU
KOMMYHHKAIMH; TUIAHUPOBATh U IMPOTHO3UPOBATh PE3YJIbTAT CBOCH yueOHOH /e TeNbHOCTH; aHAIM3UPOBATh M CUHTE3UPOBATh 3HAHUS,
YCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBA3U, CTPOUTD JIOTHYECKYIO LIETb PACCYKICHHUM, CTPYKTYPUPOBATh 3HAHUSI IWYHOCHIHbIE:.
(bopMHpOBaHUE YCTOMYMBOI MOTHBALIMU K O0YYEHHIO; BOCIIUTAHUE UyBCTBA MATPUOTHU3MA U TOPAOCTH 32 COOTEYECTBEHHUKOB — TBOPILIOB
HAYKU npedmentHble: HayunThCsl OOBACHATH 3HAYCHHUE OHATHH "Moaynauus”, "neTekTupoBanue'; 3HaTh CyTh OIBITOB | epiia, ycTpoicTBO
pannonpuéMHuka [lonoBa, OCHOBHbIE IPUHIUIIBI PAINOCBSI3H; HAYUYUTHCS IPUBOJUTH IPUMEPHI IPUMEHEHUS PAaJHOBOIH

29/18

Panuonokanus, TeJIeBUAEHNE, COTOBAsI CBSI3b 1 PacripocTpanenue PaZMoOBOJIH. Panuonoxarus. Panuoreneckor,
panuountepdepomerp. TeneBuaenue. HkoHockom, kuHeckorn. OOpa3zoBaHue
[IBETHOTO M300pakeHus. JKUIKOKpUCTAIIIMYECKHUE U TUIa3MEHHbIE TUCIUICH.

Tenedonnas csa3b. CoToBast cBsi3b. IHTEpHET




Memanpeomemuble: C TOCTATOYHON MOJTHOTOW M TOYHOCTBIO BBIPAXKATh CBOM MBICIIM B COOTBETCTBHH C 331a4aMH U YCIOBHSIMHU KOMMYHH-
KaI[iH, CIyIIaTh U BCTYNATh B AUAJIOT, YYaCTBOBAThH B KOJJIEKTHBHOM O0CYKIEHHH IPOOJIEM; OCO3HABATH CAMOT'0 ce0s KaK ABHKYIIYIO CHITY
CBOETO HAYYEHUsI, CBOIO CIIOCOOHOCTH K MPEOJI0ICHUIO PENSTCTBUN M CAMOKOPPEKLIUNH; aHATM3UPOBATh M CHHTE3UPOBATH 3HAHMSI, BEIBOAUTH
CJICACTBUSA, YCTAHABJIMBATHL IPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH JIOTUUCCKYIO LICTIb paccyxcz[eHHﬁ, BbIABHUI'AaTh U 000CHOBBIBATH
CUITOTE3bI

iuunocmusvle: GOPMUPOBAHNE YMEHHS BECTH JUAJIOT C YUUTENIEM U OJTHOKJIACCHUKAMHU Ha OCHOBE PAaBHOIIPABHBIX OTHOIICHUN M B3AaMMHOTO
YBAKCHUA, OCO3HAHNUEC HCHHOCTU HAYYHBIX 3HAHUH JJIsA O0O0BSICHEHMS SIBJICHHUI OKPYXXaromero M1upa v ux 3Ha4YMMOCTHU [JII TCXHUYCCKOI'O
porpecca o01ecTsa

npeomemmusle: 3HaTh c(hepbl MPUMEHEHHsI JICKTPOMArHUTHBIX BOJIH, MPUHIIUIIBI OCYIIECTBICHUS TEICPOHHOM, TEICBU3MOHHON Mepeaayu,
COTOBOM Y CITYTHUKOBOM CBSI3U
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Pemenue 3agau 1 Pemenwne 3anad mo Teme "BousHbl". [loaroroBka Kk KOHTPOIBHON paboTe

IMemanpeomemHuble: OPTaHU30BBIBATH Y4eOHOE COTPYJHHYECTBO C YYAIIUMHUCS M yYUTENIeM, ONPENENsITh CHOCOOBI NEHCTBUII B paMKax
MPEIOKEHHBIX YCIOBHM W TpeOOBaHUM; CTaBUTh y4eOHYIO 3a7ady, COCTABJSATH IUIAH M IOCIIEN0BATEIBHOCTh JCHCTBUN, OCYIIECTBIATH
KOHTPOJIb B (hOpMe CpaBHEHHsI crioco0a JIEHCTBUS U €ro Pe3yNibTaTa ¢ 3a/IaHHbIM STAJIOHOM C I1eJIbI0 0OHAPYKEHUS! OTKIIOHEHHU U OTIHYUN OT
ATAJIOHA; BEIOMpATh HanOoee 3(h(EeKTUBHBIC METOBI PEIICHHS 33124 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHI, KOHTPOJIMPOBATH U OICHUBATH
IIPOLIECC U PE3YNbTAThI JEATEIbHOCTH

iuunocmusle: GopMUPOBaHWE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIICHHHM U COTPYAHHUYECTBE CO CBEPCTHHUKAMU U YUUTEISIMU;
OBJIQJICHHE HAyYHBIM IOAXOJOM K PEIICHUIO Pa3IuYHbIX 33/1a4 HpeoMenmHble: HAYUUThCS NMPUMEHITh MMEIOIIMECS 3HAHUS K PEIICHHUIO
KOHKPETHBIX 3a7[a4; FPaMOTHO O0(OPMIISTH pPellIeHre 3a/1a4 B TETPaH; UCIIOIb30BaTh MaTEMAaTHUECKUI anmapar B PEelIeHUH 3a7a4 Ha YPOKax
(bU3UKY; OBIIAZeBAaTh HAYYHBIM MOJAXO0OM K PEIICHUIO PA3JINYHBIX 33/1a4 110 TEME
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Konrponsnas padora Ne3 "Bonubr" | 1 |

Memanpeomemnpie: ¢ TOCTATOYHOHN MOJHOTONW M TOYHOCTBIO BBIPAXKATh IMCbMEHHO CBOM MBICIIH; INIAHUPOBATh U IPOrHO3UPOBATH PE3YJIbTAT;
pelaTh 3a/1a4M pa3HbIMU criocobaMu, BeIOMpaTh Harbosiee 3 (HEeKTUBHBIE METO/IbI PEIICHUS, IPUMEHSTh MOJIyUEHHbIE 3HAHUS JIUYHOCHIHbIE.
(opMHUpPOBaHKE 1IETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHsI HayKd M OOIIECTBEHHON HpPAKTHKH,
HAaBBIKOB CAMOAHAJIN3a U CAMOKOHTPOJIA

npeomemmusle: 3HATh W TIOHUMATh (PU3MYECKHH CMBICT HM3YyYCHHBIX MOHATHM, 3aKOHOB, SIBICHHH; HAaydyUTbCS CHUCTEMAaTU3UPOBATh U
BOCIIPOM3BOAUTDH 3HAHMS U HABBIKH, IOJIYUYEHHbIE IIPY U3Y4YE€HNUHU TeMBbI "BoHb!"

OnTtuka (15 yacos)

32/1

Cxopoctb cBera. IIpunuun I'roiirenca. 3akoH 1 KopnyckynspHasi U BOJHOBas TEOPUU CBETA. DJIEKTPOMAarHUTHAs TEOPHs CBETa.
OTPa)KEHUs CBETA KBaHTOBBIE CBOICTBa cBeTa. I'eomerpuueckas ontuka. CBeToBoi Jyd. CKOpOCTh
cBera, MeToApl €€ u3MepeHus. llpumnHnun [roiirenca. Ilnockass BosHa. 3akoH

OTpPAKCHUA CBCTA. Pemenune 3amau




IMemanpeomemHuple: TIIAHUPOBATH YI€OHOE COTPYAHUYECTBO C YUUTEIIEM U CBEpCTHUKAMU; (DOPMHUPOBATH IIeJIeTIoJaraHue Kak MOCTaHOBKY
yaeOHOI 3a/1a4l HA OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO M YCBOCHO yYAIlIUMCS, ¥ TOTO, UTO €II€ HEM3BECTHO; BBIACIATH U
(bopMyIUpPOBATh MMO3HABATEIBHYIO 11€)1b, UCKATh U BBIICISITH HEOOXOAUMYIO HH(POPMAITUIO, CIIEJIOBATH aITOPUTMY JIEATEIHBHOCTH
iuunocmmusle: HOpMHUPOBAHKUE YCTONUMBONW MOTUBAIIMM K OOYYEHHIO HA OCHOBE COCTABIICHUS AJITOPUTMA PEIICHUS 3a/1a4; IPUMEHEHUE
TEOPETUUECKUX 3HAHUHU JJIs1 OOBSICHEHUS SIBJICHUN OKPY>KAIOIIero MUpa

npeomemHuble: HAYYUTHCS OOBICHATH 3HaUeHUE OHATHH "cBeT", ""cBeTOBas BOJIHA", "CKOPOCTH CBETA'"; OOBICHSATH SBJIICHUE PACIIPOCTPAaHEHUE
M OTpa)KEHUs CBETa; 3HaTh (hOpMYIUpOBKY NpuHIMMIA [ TolireHca 1 3aKkoHa OTpakeHUs CBETa; HAYUUThCS pPelllaTh 3aJa4u 0 TeME; 3aIIUChIBATh
YCIIOBHUE U PEIICHUE 33]]a4 [0 COCTaBICHHOMY aIrOpUTMY
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3akoH mnpenomiieHus cBera. llomHoe BHYT- 1 [TpemomiieHne cBeTa. 3aKOH MPEIOMIICHUS CBeTa. AOCONIOTHBIA IOKa3aTeib
[PEHHEE OTpaKEHUE [IpEJIOMIIEHUST Cpelbl. X0/ JIy4ed B TpeyrojbHOW npusMme. [lonHoe BHyTpeHHEE
oTpaxkenue. [IpenenbHbIl Yyroia MOJHOTO BHYTPEHHETo OTpa)keHHs. BolokoHHas
onrtuka. Pemenue 3amay

IMemanpeomemnple: TUTAHUPOBATh y4eOHOE COTPYAHMYECTBO C YUYHTEIEM M CBEPCTHUKAMH, OMPEACIATH CIOCOOBI JEHCTBHI B pamMKax
MPEJIOKEHHBIX YCIOBUM M TpeOOBaHMIi, CTaBUTh y4eOHYIO 3a/lady, COCTABJIATH IUIAH W IOCIEJOBATEIbHOCTh JIEHCTBUM, OCYIIECTBIATH
KOHTPOJIb B (hOpMeE CPaBHEHUS CIIOCO0a JICHCTBUS M €r0 pe3ysibTaTa ¢ 3aIaHHBIM 3TAJTOHOM C IENIbI0 O0HAPYKEHHS OTKIIOHEHUH B OTIMYUH OT
STaJIOHA; BBIIEIATH M (POPMYIUPOBATH MO3HABATENBHYIO 1€]1b, UCKATh M BBIACIATH HEOOXOIMMYI0 MHGOPMAIUIO, CIEIOBATh alTOPUTMY
e TEIbHOCTH

iuunocmusle: HOpMUPOBAHHUE CAMOCTOSITENILHOCTH B IPHOOPETEHUN HOBBIX 3HAHHIMA

npeomemmusle: HayuNTHCS] OOBSACHATH 3HAUEHUE MOHATHUS '"TOKa3aTellb MpeloMieHHs"; 3HaTh (DOPMYIHPOBKY 3aKOHA MPEIOMIICHHS CBETA;
OOBSCHATH SIBICHUE IPEIOMIICHHS CBETa W IOJHOIO BHYTPEHHETO OTPA)XEHMsI; 3alMChIBaTh YCJIOBHE M pEIIEHUE 3a/ad Ha SIBICHUE
MPEIOMJICHUS CBETA 110 COCTABIEHHOMY aJITOPUTMY
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JlaGopatopHas pabota Ned "M3mepenue no- 1 UlaGopaTopHas pabota "M3MepeHue nokasaresns NperoMIIeHUs cTekia"
Ka3aTeJs MPeIOMIICHUs CTeKa" M HCTpyKTaX 110 TEXHUKE OE30MMaCHOCTH

IMemanpeomemHuole: CTPOUTH MPOTYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMU, KOHTPOJIUPOBATh, KOPPEKTUPOBATh U OLICHUBATh JIEHCTBUS
napTHEpa, ¢ JOCTATOYHON MOJIHOTOM M TOYHOCTBIO BBIPAKaTh CBOM MBICIIM B COOTBETCTBUH C 3a7jauaMu M YCIOBUSIMHU KOMMYHHKAIUH;
COCTaBJIATH IJIaH U MOCJIEI0BATENbHOCTD JeMCTBUM, CPABHUBATH PE3yJbTaT U CIIOCO0 JIEHCTBUS C 3TAJIOHOM C LIEJIbI0 OOHAPYKEHUS
OTKJIOHEHUI U OTJINYHI{; KOHTPOJIUPOBAThH M OLEHUBATH MPOIIECC U PE3YIbTaThl AEITEIbHOCTU

uunocmmuwle: GOpMHUPOBAHNE MPAKTUUECKUX YMEHUH, YOSKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKU K HAaOJII0/1aeMbIM B OKPY>KaIOLIEM
MUpe SBJIEHUSM; BOCIIUTaHUE aKKYpPaTHOCTH B 00OpalieHUH ¢ 1a00paTOpHBIM 000pYJOBaHUEM HpeOMemHtble: HAyIUThCs SKCIIEPUMEHTAIIBHO
OTpeeNATh 3HaYCHHE MMOKa3aTessl MPEeIOMIICHHS CTEKJITHHOM MPU3MbI OTHOCUTEIBHO BO3/1yXa; YUUTHIBATh IOTPEIITHOCTH U3MEPEHUN;

MPUMEHSTh U BbIpa0daThIBaTh MPAKTHUUECKHE HABBIKK paboThl ¢ mpubopaMu; 3¢ (HeKTUBHO paboTaTh B ape
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JIunza. [loctpoenne n300pakeHNs B JIMH3E 1 UInn3a. Beinykiible v BOrHyThIe TUH3bI. ToHKas 1uH3a. ONTUYECKUI LIEHTD, TIaBHas
1 T0O0YHBIEC ONTUYECKHE OCH TOHKOH JTHH3BI. POKYC JIMH3BI, (POKYCHOE PacCTOSIHUE,
(okanpHas IOCKOCTh. OnTHuUeckas cwia JuH3bl. llocTpoeHne n300pakeHuil B
nmunH3e. Pemenne 3anau

IMemanpeomemHuple: C JOCTATOYHON MOJHOTON M TOUHOCTHIO BBIPAXKAaTh CBOM MBICIIM B COOTBETCTBUU C 33Ja4aMH U YCIOBUSMU KOMMYHU-
KaI1, JOOBIBATh HETOCTAIOLTYI0 HH(MOPMAIIHIO C TOMOIIBIO BOIIPOCOB; OCO3HABATh CAMOr'0o ce0s1 KaK JBIIKYIIYIO CHIIy CBOETO Hay4€HHsI, CBOIO
CIIOCOOHOCTh K MPEOJIOJICHHUIO MPETATCTBUI U CAMOKOPPEKIIMH, COCTABIATH IUIAH PEIICHHs 3a/1a4ui, CAMOCTOSTEIHHO UCIPABIISATH OUIHOKH;
CO3/1aBaTh, IPUMEHATH U IIPe0OPa30BbIBATh 3HAKK U CUMBOJIbI, MOJAETIH U CXEMBI JUIs PELICHUs YUeOHbIX U II03HABATENbHBIX 3a/1a4, BbIICIATh
U KJ1acCU(HUIMPOBATH CYIIECTBEHHbIE XapaKTEPUCTHUKU 00BbEKTa

uynocmuble: HOPMUPOBAHHE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEH-
HOW NPaKTUKHU; UCIIOJIb30BaHHE IPUOOPETEHHBIX 3HAHUH JUIsl OOBSICHEHUS SIBIEHUH, HAOI0AaeMBbIX B IOBCEITHEBHOMN YKU3HU

npeomemuble: HAyIUTHCS OOBACHATH 3HAUCHUE MOHATHH "ToHKas nuH3a", "(QokycHoe paccrosHuUE", "onTHYeckas cuia JUH3B'; OTINYaTh
COOMpAIOIINE M PACCEUBAIOIINE JINH3bI; CTPOUTH H300pakeHNs B COOMPAIOILEH 1 pacCeNBAOLIEeH JIMH3E U XapaKTePU30BaTh U3

36/5

CDOpMy.]'Ia TOHKOM JIMH3EI. YBeJIMYECHUE JIMH3EI 1 cDO}T)MYJ'IB. TOHKOM JIMH3EI. JInHenHoe YBCIMYCHUC. Pemenue 3amau

IMemanpeomemuple: TUIAHUPOBATh y4eOHOE COTPYTHUUECTBO C YUUTENIEM, COTPYAHUUYECTBO CO CBEPCTHUKAMHU B IOUCKE U cOope MH(POpMALINY;
C JOCTaTOYHOW TOJHOTOM M TOYHOCTHIO BBIPAKaTh CBOM MBICIH; OCO3HABATh CaMOT0 ce0sl KaK JBIIKYIIYIO CHJIY CBOETO HAyYeHHs, CBOIO
CIIOCOOHOCTBH K IPEOJOJIECHUIO MPEMSITCTBUM M CaMOKOPPEKIIMH; CO3/1aBaTh, IPUMEHATh U NMPEOOPa30BbIBATh 3HAKU U CHMBOJIBI, MOJEIN U
CXEMBI JIJIsl pelIeHHs Y4eOHbIX U TI03HaBaTEIbHBIX 3a7au

iuunocmusle: GOpMHUPOBAHUE 1IETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEH-
HOW MPaKTUKHU; UCTIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUH JUIsl OOBSICHEHUS SIBJIEHUH, HAOII0AaEMBIX B IOBCETHEBHOMN KU3HU HpeOMemHuble:.
HAy4YUTHCS OOBSICHIATH 3HAUEHUE MOHATUSA "yBEIMUEHUE JIUH3bI"; 3HATh (OPMYITy TOHKOM JIMH3bI; HAYUYUTHCS IPUMEHATH (POPMYILY TOHKON
ITMH3BI [T pEICHUs 3a/1a4; TPAaMOTHO 0(OPMIISITh pEICHHE 33]1a4 B TETPaIn
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JlaGopatopHass pabGota Ne5 "Ompenenenue 1 JlaGopatopHas pabora "OmnpeneneHne ONTHYECKON CHIIBI U (POKYCHOTO PacCTOSHUS
ONTUYECKON CHUJIBI M (POKYCHOTO PacCTOSIHHA cobuparoniel TuH3b1" MHCTpYKTaX M0 TEXHUKE 0€30aCHOCTH
coOuparorien TUH3bI"

MemanpeomemHuble: CTPOUTH POLYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMU, KOHTPOJIMPOBATh, KOPPEKTUPOBATh U OLIEHUBATh JIEHCTBUSA
napTHEpa, ¢ JOCTATOYHON MOJIHOTON M TOYHOCTBIO BBIPAXKaTh CBOM MBICIIM B COOTBETCTBUU C 33JjauaMU M YCIOBUSIMHU KOMMYHHKAIUH;
COCTABJIATH IIAH U MOCJIEI0BATENBHOCTD JEHCTBUI, CPABHUBATH PE3YJbTAT U CIIOCOO IEHCTBUSA C 3TAJIOHOM C LIEJIbIO OOHAPYKEHUS
OTKJIOHEHUI U OTJINYMI; KOHTPOJIUPOBATh M OLIEHUBATh MPOLIECC U PE3YIIbTAThI AEATEIbHOCTU

uunocmusvle: GOPMUPOBAHUE MPAKTHUECKUX YMEHUH, YOKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKU K HAOJII0JaeMbIM B OKPY>KalolIeM
MUpE SBJIEHUSM; BOCIIUTaHNE aKKYPaTHOCTH B 0OpallleHUH ¢ J1a00paTOPHBIM 000PYI0BaHUEM

npe().fnemuble: HAaYYUTBHCA OKCICPUMCHTAJIBHO OIPECACIIATE 3HAUCHUC OINTHYECKOM CHUIIBI U (I)OKYCHOFO PACCTOSAHUA c061/1pa10mel71 JINH3BI;




/o

Hara

Kom-Bo

miaH  (pakT

Tema ypoka Copnepxanue ypoka

JacoB

YYUTBIBATh MOTPEITHOCTH U3MEPEHUI; IPUMEHSTh U BHIPA0aThIBaTh MIPAKTUYECKHE HABBIKU PAOOTHI ¢ Mpubopamu; 3ppexTuBHO paboTaTs B
nape
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Jlucniepcus cBera. latepdepenius ceera 1 Tucniepcust ceera. Cnektp. OmbiTel FOnra. MHTepdepeHius cpera. YcioBue
KOIe€pEHTHOCTU CBETOBBIX BOJIH. MHTepdepenuuss B ToHkuX Iui€Hkax. Kombia
HrroTona. [[nmuHa cBeToBO#M BoJHEL. [IpuMeHeHne nHTEpPEpeHITII

IMemanpeomemnple: BHISBIATH IPOOJIeMy, MHUIIMATUBHO COTPYAHUYATH B IOUCKE U cOope nHpopManuu s e€ pa3perieHus; BBIACTIATh U
0CO3HaBaTh TO, YTO YK€ YCBOEHO B Kypce (PM3MKH U UTO eIl MOJIeKUT YCBOCHUIO, OLIEHUBATh KAYECTBO U YPOBEHb YCBOCHUS MaTepHaa;
QHAJIN3UPOBATh U CUHTE3UPOBATH 3HAHMSI, BEIBOJUTD CICICTBUS, YCTAHABINBATH IPUYMHHO-CIICICTBECHHBIE CBSI3H, CTPOUTH JIOTUYECKYIO LIEIb
paccyX/1€HUM, BbIIBUTaTh U 0OOCHOBBIBATH T'MIIOTE3bI

uynocmuole: HOPMUPOBAHHE IIETOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
[IPAKTUKU

npeomemuble: HAYIUTHCS OOBSICHSTD SIBICHUS TUCTIEPCUN M MHTEPPEPEHIINU CBETA; HAXOAUThH MPUMEPHI 3TUX SBICHUH B OKPYKAIOIIEM MHPE;
MPUBOINUTH TIPUMEPHI UCTIONB30BaHUS HHTEP(EPEHIINU CBETa
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Tudpakmus ceera. JudpakimonHas pemeér- ka 1 Tndpakmus ceera. [Ipunnun [oirenca-®dpenens. {udpakiroHHbIe KAPTHHBI OT
[PA3JIMYHBIX IPENATCTBAN. [ paHULIBI IPUMEHUMOCTH T€OMETPUYECKON OIITHUKH.
Pa3perniaromas cnocoOHOCTh ONTUYECKUX NMPUOOPOB. JudpakuronHas peméerka.
[Tepuon pemérku. YcaoBre MaKCUMYMOB ISl TU(PAKIIMOHHON PEHIETKH.
JludpakunonHslii ciekTp. Pemenune 3agau

IMemanpeomemHuule: BIBIATH IPOOIEMy, MHUIIMATUBHO COTPYAHUYATh B IOUCKE U cOope MHPOpMaLu il €€ pa3peleHus ; BbIICIITh U
0CO3HABATh TO, YTO y’KE€ YCBOEHO B Kypce (PU3UKHU U UTO €ll€ MOJUIeKUT YCBOCHHIO, OLIEHUBATh KAY€CTBO U YPOBEHb YCBOCHHUS MaTepuaa;
QHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMSI, BHIBOJUTH CJIEJCTBUS, YCTAaHABIUBATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKYIO LIETh
paccyXIeHUH, BBIABUTaTh U 00OCHOBBIBATH TUIOTE3bI AUYHOCHHbLE: OPMUPOBAHUE 1IETIOCTHOI'O MUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU

npeomemmuole: HAyIUTHCS OOBSACHATH SIBJICHUE TUPPAKIIUN CBETA; HAXOIUTh MPUMEPHI 3TOTO SIBJICHUS B OKPYXKAIOLIEM MHUpPE; 3HATh
Ha3Ha4YeHHE U MPUHLIUI AeUCTBUS TU(PAKIUOHHOMN peréTKu
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JlaGopatopHass pabGotra Ne6 "Ompenenenue 1 JlaGopatopHas pabota "OmnpezaeneHne AIMHbI CBETOBON BOJIHBI" MHCTPYKTax 110
TUITMHBI CBETOBOM BOJIHBI" TEeXHUKE 0€30I1aCHOCTH




IMemanpeomemHusle: CTPOUTH MPOTYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU, KOHTPOJIMPOBAThH, KOPPEKTHPOBATH U OIICHUBATH IEHCTBUS
napTHEPA, C JOCTATOYHOW TIOJTHOTON M TOYHOCTHIO BHIPAYKATh CBOM MBICITH B COOTBETCTBUH C 33J]a4aMH U YCIOBUSIMU KOMMYHUKAIIUH;
COCTABJIATH TJIAaH M MOCIIEIOBATEIBHOCTD JICHCTBUH, CPABHUBATH PE3YJbTAT U CIIOCOO JIEHCTBUA C 3TAJIOHOM C LEJIbI0 OOHAPYKEHUS
OTKJIOHEHUH U OTJIMYHI{; KOHTPOJIUPOBAThH M OIIEHUBATH MPOIIECC U PE3yIbTAThI ACITCILHOCTH

iuunocmusle: HOPMUPOBAHUE MTPAKTUICCKUX YMEHUHN, YOSIKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKH K HAOJIFO1aeMbIM B OKPYKAIOIIEM
MUPE SBICHUSM; BOCIIUTAHUE aKKYPATHOCTH B OOpaIICHUH ¢ 1a00paTOPHBIM 000PYI0BaHHEM

npeomemuble: HAYIUTHCS SKCIIEPUMEHTAIBHO ONPENENIATh 3HAYCHUE JUTHHBI CBETOBOM BOJIHBI, YUUTHIBATH MIOTPEITHOCTH H3MEPEHHIA;
MPUMEHSATH U BBIpaOaThIBATh MPAKTHUYECKUE HABBIKK PabOTHI ¢ mpubopamu; 3ppeKTHBHO paboTaTh B Mape

No Hara Koin-Bo
Wi fman [paxt Tema ypoka 4ACOB Coneprxkanue ypoka

41/10 [TorepeuHocTh cBeTOBBIX BOJIH. [lossipu3a- 1 OnbiTel ¢ TypManuHOM. IlomepeyHOCTh CBETOBBIX BOJH. ECTECTBEHHBIM U
L[1sI CBETa MoJIsipu30BaHHbIN cBET. [lossipon bl
IMemanpeomenHble: UCTIOIb30BaTh aJCKBATHBIC SI3BIKOBBIC CPEACTBA I OTOOpakeHUs MHpOpMaluu B GopMe pEeUYEBhIX BBICKAa3bIBAaHUH C
[[eJIbI0 TUTAHUPOBAHMSI, KOHTPOJISL U CAMOOILIEHKH; OCO3HAaBaTh CaMOT0 ce0s KaK JIBMXKYIIYIO CHIIy CBOETO Hay4deHHs, CBOIO CIIOCOOHOCThH K
MPEOAOTICHHUIO IPETATCTBUN U CAMOKOPPEKILIUU; OOBACHATH (PU3MUECKHE MPOLIECCHI, CBSI3U U OTHOLICHHUSI, BBISBIIIEMBIE B TIPOIIECCE U3YyUCHUS
ITaHHOM TEMBI
iuynocmusle: PopMUpOBaHUE TIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOM
MPaKTUKU
npeomemuble. HAYUYUTHCSI OOBSCHITH MOMEPEYHOCTh CBETOBBIX BOJIH C TOYKM 3PEHHS IJIEKTPOMArHUTHOW TEOPHH CBETA; 3HATh SIBJIICHUE
MOJISIpU3AIMU CBETA U HA3HAUYCHUE MOISIPOUIOB

42/11 [lpunuun  otHocutenbHOCTH.  llocTymarsl 1 [ [pyHIIMIT OTHOCUTEIHHOCTH B MEXaHUKE U dJIeKTpoanHaMuke. Teopus adpupa. OnbIT
TEOPUH OTHOCUTEIBHOCTH Maiikenbcona-Mopiu. IlocTynarsel TeOpuu OTHOCUTENBHOCTU. OTHOCHUTEIBHOCTH

OIHOBPEMEHHOCTH. OTHOCUTEIBHOCTh PACCTOSIHUM, PENIITUBUCTCKOE COKpAILlEHUE
uHbL. PenstuBuctckuil 3pQexT 3aMeuieHns BpeMeHHU. PensTUBHCTCKHM 3aKOH
CII0’)KE€HHUSI CKOPOCTEM.

IMemanpeomemHuwle: BHISBIATH PoOIEeMy, HHUIIMATUBHO COTPYAHUYAThH B IOUCKE U cOope nHpOopMaluu il €€ pa3peiieHus; BbIICIITh U
0CO3HaBaTh TO, UTO YK€ YCBOCHO B Kypce (PM3MKH U UTO eIl MOJJICKUT YCBOCHUIO, OLIEHUBATh KAYeCTBO U YPOBEHb YCBOCHUS MaTepHaa;
QHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHMSI, BEIBOJUTH CIIEJCTBUS, YCTAHABINBATH IPUYUHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKYIO LIETb
paccyX/IeHUM, BBIIBUTAaTh U 0OOCHOBBIBATH TMITOTE3BI

iuyHocmuble: GOPMUPOBAHUE LIETOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM
MPaKTUKH




npeomemmuble: 3HATH TIOCTYJAThl TEOPUU OTHOCHTEIBHOCTH M (OPMYIMPOBKY IMPHHLMIA OTHOCHUTEIBHOCTH, OCHOBHBIC CIICACTBUS W3
MOCTYJIaTOB M MPUMEHATh X MAaTEeMaTHUYECKOE BBIPAKEHUE JJIsl PELICHUs] TPOCTEUIIINX 33/1a4 110 TEME; TPaMOTHO O(OPMIISTH pelIeHHE 3a/1a4
B TETpaau
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PenstuBucTckas quHamuka. Pemenue 3amgau 1 DHeprus nokos. Macca nokosi. CBsi3b UMITYJIbCa YaCTHUIIBI U €€ sHepruu. [Ipunimn
cooTBeTCTBUSA. Pemenue 3anay

IMemanpeomemHuble: OPTaHU30BBIBATH Y4eOHOE COTPYJHHYECTBO C YYAIIUMHUCS M yYUTENIEM, ONPENENSITh CHOCOObI NEHCTBUII B paMKax
MPEIOKEHHBIX YCIOBHM W TpeOOBaHUM; CTaBUTh y4eOHYIO 3a7ady, COCTABJSATH IUIAH M IOCIIENO0BATEIBHOCTh JCHCTBUN, OCYIIECTBIATH
KOHTPOJIb B (hOpMe CpaBHEHHsI crioco0a IEHCTBUS U €ro Pe3ylibTaTa ¢ 3a/IaHHbIM STAIIOHOM C I1eJIbI0 0OHAPYKEHUS! OTKIIOHEHHUI U OTIHYUN OT
ATAJIOHA; BEIOMpATh Hanboee 3(h(HEeKTUBHBIC METOBI PEIICHHS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHI, KOHTPOJMPOBATH U OICHUBATH
[IPOLIECC U PE3YIBTATHI ACSITEIbHOCTH

niuunocmusle: HOPMHUPOBAHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHUU M COTPYAHHYECTBE CO CBEPCTHUKAMU U YIUTEIISIMH;
OBJIQJICHHE HAYYHBIM IOJIX0JIOM K PEIICHUIO PA3IMYHbBIX 3371a4 HpeOMenHble: HAyuYnThCs OObICHATh 3HAUCHHE MMOHATUN "Macca ToKos ",
"9HEprus MOKOA'"; 3HATH BRIPAKCHUS PEIIITUBUCTCKON YHEPTHH U UMITYJIbCA, POPMYITHUPOBKY PHUHIIAIIA COOTBETCTBUS; HAYIUTHCS
MPUMEHSATHh UMEIOIINECS 3HAHUSI K PEIICHUIO KOHKPETHBIX 33J1a4; TPaMOTHO O(hOPMIISTE PEIlIeHHE 3a/1a4 B TETPAIN; UCTIOIB30BaTh
MaTeMaTUYECKH arnmapar B pelieHu  3a/1a4 Ha Ypokax (PU3MKH; OBJIAJAeBaTh HAYUYHBIM MOJIXOJ0M K PEIICHUIO PA3IMYHBIX 3a/1a4 110 TeME
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Bunbl u3nydenuii u cnextpos. JlabopaTop- Has 1 TeruioBoe n3itydeHue. JNeKTpotoMUHecieHnns. KaTtononmomMuaecieHusl.

pabora Ne7 "HabmrojeHue CIUIOIIHOTO | XemumomuHecueHuus. GoromomunecueHnus. Pacnpenenenue sHepruu B
JTHHEHYaTOr0 CIIEKTPOB" cnektpe. CrniekTpanbpHble annapatel. HenpeprlBHbIE, IMHENYATHIE U [TOJIOCATHIE
creKTpbl. CIIEKTPBI U3TyYEHUS U CTIEKTPHI norioueHus. CoeKTpaabHbIi aHaIu3
JlaGopaTopHast pabora "HaOmromeHue CIUIONIHOTO W JIMHEHMYAaToOro CreKTpoB"
M HCTpyKTaX 110 TEXHUKE O€30MMaCHOCTH

IMemanpeomemnple: CTPOUTH IPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU, KOHTPOJIMPOBATh, KOPPEKTHUPOBATh U OIICHUBATH JIEHCTBUS
napTHEPA, C JOCTATOYHOU TIOJTHOTON M TOYHOCTBIO BBIPAXKATh CBOM MBICITH B COOTBETCTBUH C 33J]a4aMH U YCIOBUSIMH KOMMYHUKAIIUH;
COCTaBJISITh TUIAH U TTOCIIE0BATEIbHOCTD ACHCTBUH, CPAaBHUBATH PE3YNIbTAT U CIIOCO0 IEHCTBHUS C ATATIOHOM C LIETBI0 OOHAPYKEHHS
OTKJIOHEHUI U OTIMYUIl; KOHTPOJIUPOBATh U OLEHUBATH MPOILIECC U PE3YIbTATHI JESTEILHOCTH

uunocmusvle: GOPMUPOBAHUE MPAKTUUECKUX YMEHUH, YOKIEHHOCTH B IPUMEHUMOCTH 3aKOHOB (DU3UKU K HAOJII0JTaeMbIM B OKPY>KaloLIeM
MUpE SIBICHUSM; BOCHUTaHUE aKKYPaTHOCTH B OOpAIlleHUH C 1a00paTOpPHBIM 000py/I0BaHUEM npeOMentHble: 3HaTh OCHOBHBIE BUJIbI
M3Ty4EeHUS! U TUIIBI CIIEKTPOB; HAYYUThCSl OOBSICHATH BO3SHUKHOBEHHE CIIEKTPOB ONPEAEIEHHOTO THUIIAa U Ha3HAUEHHE annapaToB
CHEKTPAIILHOTO aHAJIN3a; IPUMEHSTh U BBIpa0aThIBaTh MPAKTHUYECKHE HABBIKK paboThl ¢ mpubopaMu; 3pPpekTUBHO paboTaTh B mape
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[[Ixana 37€KTPOMAarHUTHBIX BOJIH 1 [Ixana snekTpoMarHuTHEIX BOJTH. MHpakpacHoe, yabTpaduoaeToBoe,
[pEeHTreHOBCKOe u3nydenue. ['amma-yqn. [ToaroroBka Kk KOHTPOJILHOM paboTe

IMemanpeomemuble: C JOCTATOYHOW TIOJHOTOW M TOYHOCTBIO BBIPAKaTh CBOU MBICIH B COOTBETCTBHUH C 3aJlauaMH M YCIOBUSIMH KOMMYHHU-
KaIiu, TOOBIBAaTh HEJOCTAIOIIYIO HH(POPMAIIUIO C TIOMOIIBIO BOIIPOCOB; OCO3HABATh CAMOT0 Ce0st KaK JIBIIKYIIYIO CHITYy CBOETO HAy4Y€HHsI, CBOIO
CIIOCOOHOCTB K IpCOa0JICHUIO HpeHHTCTBI/Iﬁ U CaMOKOPPCKIUHU, COCTABJIATH IJIaH PCHICHUA 3aa4r, CaAMOCTOATCIBHO UCHIPABIIATH OH_II/I6KI/I,
CO31aBaThb, IPUMCHATDH U HpeO6p330BbIBaTb 3HAKH U CUMBOJIbI, MOJICJIN U CXEMBI IJId PCUICHUA y‘-Ie6HBIX U IIO3HABAaTCJIbHBIX 3a1a4, BbIACIATH
1 KJIacCU(HUIMPOBATh CYIIECTBEHHBIC XapaKTEPUCTHKH 00bEKTa

nuynocmuwle: GOPMUPOBAHNE MOTHBALIMH B U3yYEHUH HAYK O IPUPO/IE, YOSIKAEHHOCTH B BOZMOXKHOCTH ITO3HAHUS IIPUPO/IHI M TIPUMEHUMOCTH
M3Yy4aCMbIX 3aKOHOB K BaKHENIIUM 00JIaCTAM JACATCIIPHOCTH YCJIOBCYCCKOI'O O6H_ICCTB3,, 9KOJIOTUYCCKOI'0 MBIINUICHUA W YYBCTBa
OTBETCTBEHHOCTH 33 COXPAaHHOCTH OKPY’KaroLIel cpebl

npedmemnyple: 3HaTh OCHOBHBIC TMAIIA30HBI MIKAJIBI AJIEKTPOMArHUTHBIX BOJIH; HAYYUTHCS OMKMCHIBATH UX CBOMCTBA; IPUBOIUTH IPUMEPHI UX
NPUMEHEHHS B Pa3IMYHBIX cepax )KU3HEACATEIbHOCTH YellOBEKa
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KonTponbhas padora Ne4 "Ontuka" 1 KonTponbHas pabota no Teme "OnTuka"

IMemanpeomemHuuple: C JOCTATOUHON MOJIHOTOW M TOYHOCTHIO BBIPAXKaTh MUCbMEHHO CBOU MBICIIH; TNIAHUPOBATH U TPOTHO3UPOBATH
pe3yNbTaT; peuaTh 3a1a4i pa3HbIMU crioco0aMu, BRIOUpaTh Haubosee 3(hGeKTUBHBIE METOIBI PEILICHUS, TPUMEHSATH IOTyYeHHbIC 3HAHUS
niuuHocmusle: HOPMUPOBAHUE IETIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIICCTBEHHOMN
MPaKTUKH, HABBIKOB CaMOAHAJIN3a U CAMOKOHTPOJIS

npeomemmnsle: 3HATH W TOHMMATh (PU3UYECKHM CMBICH HM3YyYEHHBIX MOHITHUM, 3aKOHOB, SIBIICHUIN; HAYyYUTHCS CHUCTEMATHU3UPOBATh U
BOCITPOM3BOJUTH 3HAHMS U HABBIKY, MOJYUYE€HHbIE TPU U3y4YeHUH TeMbl "OnTuka"

KBanToBas ¢uzuka (16 yaco)

47/1

CaeroBble kBaHTbI. PoTo3(hPexT 1 ['unote3a [lnanka. KBanr. [ocrosinnas [lnanka. @oroadgdext. OnbIThl

CroneroBa. 3akoHbl ¢orodddekra. YpaBHenue DiinHmrelHa uid dorodpdekra.
Pabota BbIXOAa 371eKkTpoHOB. KpacHas rpanuna ¢oroaddexra. ITpumenenue
dororddekra. Pemenue 3agau

mMemanpeomemHuple: ¢ JOCTATOYHON IOJHOTON U TOUHOCTBIO BBIPA)KaTh CBOM MBICIIA B COOTBETCTBUU C 3a/1a4aMH U YCIIOBUSIMU KOMMYHH-
Kalll{, BBISIBIISITH IPOTUBOPEUHS U NPo0sIeMbl; (POpMUPOBATH LieJenoIaranue Kak OCTaHOBKY y4eOHOM 3a/jaul Ha OCHOBE COOTHECEHUS
TOT0, YTO YK€ U3BECTHO M YCBOCHO yYaIllUMCS, U TOTO, UTO €IlI€ HEM3BECTHO; CAMOCTOSTEIbHO BbIIEIAThH I03HABATEIbHYIO LIETTb,
yCTaHaBJIMBATh NPUUMHHO-CJIE/ICTBEHHBIE CBS3HU, OOBSICHITH pa3jIMyuHbIe ABJICHUS HA OCHOBE (PU3NUYECKON TEOPUU

iuunocmmuwle: GopMrupoBaHyue yOexk1EHHOCTH B IPUMEHUMOCTH HAYUHBIX 3HAHUH J1J1s1 OOBSICHEHUS SIBJICHUN OKPY)KAIOILIEro MUPA;
BOCIIMTAHHWE YYBCTBA TOPJOCTH U NMaTPUOTH3Ma HAa OCHOBE PACCMOTPEHMSI BKJIa/1a YUEHBIX-COOTEUECTBEHHUKOB B MUPOBYIO HAyKY
npeomemmuole: HAyINTHCS OOBSCHATH 3HAUCHHE MTOHITHU, BEJTMUUH U sIBIeHUN "KBaHT cBeTa", "mocrosinHas [lnanka", "dboToadpdext",
"kpacHas rpanuna goroaddexra", "padboTa BrIxoa 3NeKTpOHA"; 3HATH POPMYIUPOBKY 3aKOHOB (oTodPdeKTa U ypaBHEHHS DHHIITEHHA 115
bororddexra; HaAyYUTHCS NPUBOIUTH IPUMEPHI MPUMEHEHHS POTOIPPEKTa B pa3INUHBIX TEXHUUECKUX CUCTEMaX; HAYYUThCS peliaTh
3aJjauyl 110 TeMe; TPAaMOTHO 0(hOPMIIATh PELIEHUE 3a/1a4 B TETPaan
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Dotonsl. ['unoresa ne bpoiins 1 OHeprus 1 uMIynbe poroHa. KopnyckynsipHO-BoIHOBOM ayanu3m. ['unoresa ie
bpoiins. J{nuna Bonnsl ae bpois. [Tpunnun neonpenenénnoctu I eitzenbepra.
/laBnenue ceera. XMMHUECKOE IEHCTBUE CBETA

IMemanpeomemHuule: BIBIATH PoOIEMy, OCO3HAHHO IJIAHUPOBATh U PETYJIUPOBATH CBOIO JESTEIbHOCTD, BIIaJIETh YCTHON U MUChMEHHOM
[PEUbI0; BBITIOJIHATH JCHCTBHS 11O 00pas3ily, OLIEHUBATh U KOPPEKTUPOBATH ACUCTBHS;, HCKATh HH(OPMALIHIO, JOPMUPOBATH CMBICIIOBOE
YTCHUE, 3aKPEIUISITh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATH U3YUYCHHBIE CIIOCOOBI IEHCTBUH, MOHSATHI U alITOPUTMOB

iuunocmmusle: HGopMupoBaHue yOexk1IEHHOCTH B IPUMEHUMOCTH HAYYHBIX 3HAHUH JIJ1s1 OOBSICHEHUS SIBIICHUI OKPYKAIOILIET0 MUPA;
BOCIIMTAHKUE YYBCTBA TOPJAOCTH U NMaTPUOTHU3Ma HA OCHOBE PACCMOTPEHHUSI BKJIa/la yUYEHBIX-COOTEUECTBEHHUKOB B MUPOBYIO HAYKY
npeomemmuble: HAYYUTHCS OOBSICHATH 3HAUCHUE MOHATUH "POTOH", "KOPIYCKYJISIpPHO-BOTHOBOM qyaynn3M", ""naBineHue cBeTa'; 3HaTh
bopmyny e bpoiins u npuMeHsITh e€ Uil pellieHus 3a/1a4; YMETh OOBICHITH CYTh PpUHIIUIIA HeonpeaenéHuocTu [ eiizendepra
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Pentenue 3amau 1 Pemenue 3amad o remam "®@otospdexr", "doToHBI"

IMemanpeomemHbvle: OPraHU30BbIBATh YU€OHOE COTPYJHMYECTBO C YYAllUMUCS M YUYUTENIEM, ONPEIENSTh CIHOCOObI NEHCTBUII B paMKax
MPEJIOKEHHBIX YCIOBUM M TpeOOBaHMIi, CTaBUTh y4eOHYIO 3a/lady, COCTABJIATH IUIAH W IOCIEJOBATEIbHOCTh JIEHCTBUH, OCYIIECTBIATH
KOHTPOJIb B (DOpME CpaBHEHHSI CITOCO0A JICHCTBUS U €T0 PE3yJIbTaTa ¢ 3a/IaHHBIM STAIIOHOM C IIeJTbI0 OOHAPYKEHUS OTKIIOHCHHIA U OTIMYUN OT
PTalioHa; BRIOMpaTh Hanboee 3pPpeKTUBHBIE METOIBI PEIICHHS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH, KOHTPOJIUPOBATH U OLICHUBATH
[IPOLIECC U PE3YJILTATHI JESTENIbHOCTH

iuunocmusle: GOPMUPOBAHNE KOMMYHUKATHBHON KOMITIETEHTHOCTH B OOIICHWM W COTPYAHHYECTBE CO CBEPCTHHKAMHU W YUUTCIISIMU;
OBJIQJICHHE HAYYHBIM IOJXOJ0M K PEIICHUIO Pa3IUYHBIX 33/1a4 HpeOMentHble: HAYUUTHCS NMPUMEHSITh MMEIOIIHMECS 3HAHHUS K PEIICHUIO
KOHKPETHBIX 33J1a4; TPaMOTHO 0OPMIIATH PEIICHHUE 3a7a4 B TETPaH; UCIIOJIH30BAaTh MATEMATHUYECKUH alapaT B pelIeHNH 3a7ad Ha yPOKax
(bU3UKY; OBIIAZEBAaTh HAYYHBIM MOJAXO0OM K PEIIEHUIO PA3JIMYHBIX 33/1a4 TI0 TEME
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Ctpoenue atoma. OnbiTel Pezepdopra 1 Atom. Criektp atoma Bogopona. Cepun banemepa, Jlaiimana, [Tamena. Monens
aroma Tomcona. OnbITel Pesepdopra. [lnanerapnast monens atoma. Pazmepst
AQTOMHOTO s/1pa

Memanpeomemmubple: ¢ JOCTATOYHON IIOJHOTOM M TOYHOCTBIO BBIPAKATh CBOM MBICIIH, CIIYIIATh U BCTYIIATh B JUAJIOT, y4aCTBOBATH B
KOJIJIEKTUBHOM 00CYKJI€HUH TPOOsIeM; BbIIEIATh U OCO3HABATh TO, YTO YK€ YCBOEHO B Kypce (PU3MKH U YTO euI€ MOJUIEKUT YCBOCHHUIO,
OLICHUBATh KAueCTBO U YPOBEHb YCBOEHUS MaTepuaia; UcKaTh HH(OpMaLKio, GOpMHUPOBATH CMBICIIOBOE YTEHHE, 3aKPEILISATh U IIPU
HEO0OXO0IUMOCTH KOPPEKTUPOBATh N3YUYEHHBIE CIIOCOOBI IEHCTBUI, MOHATHI U aIrOPUTMOB

iuyHocmuble: GOPMUPOBAHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM
[IPAKTUKU

npeomemmuble. 3HaATHh OCHOBHBIC CYIIECTBOBABIINE MOJIEIH CTPOSHHUS aTOMOB, CYTh ONBITOB Pe3zepdopaa; HayuduTbcst OOBICHATH IPOOIEMY
COTJIACOBAHUS ATUX MOJIEJICH C 3aKOHAMHM KJIACCHUECKOU (PU3UKH
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KBanrtoBsie nocrynatel bopa. Moaens atoma 1 [Toctynatel bopa. Mozaens atoma Bomopona o bopy. DHeprernueckue ypoBHHU.

BOoJI0po1a o bopy DHeprus noHu3anuu. TpyaHoctu Teopun bopa. Pemenne 3amau




IMemanpeomemHuple: ¢ JOCTATOYHON TOJTHOTOM M TOUHOCTHIO BBIPAXKAaTh CBOM MBICIIH, CIIYIIATh U BCTYIAaTh B JUAJIOT, y4aCTBOBATH B
KOJIJISKTHBHOM OOCYKJICHUU TIPOOJIeM; BBIIEIATh M OCO3HABATH TO, YTO y’Ke YCBOEHO B Kypce (PU3MKH U UTO euié MOJICKUT YCBOCHHIO,
OLICHUBATh KAUeCTBO U YPOBEHb YCBOCHUS MaTepuaa; aHaIu3upOBaTh U CHHTE3UPOBATh 3HAHUS, BBIBOAUTH CJIEICTBUA, YCTaHABINBATh
MPUYNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTD JIOTHUECKYIO LIENb PAacCyKICHHH, BEIABUTaTh U OOOCHOBBIBAThH TUIIOTE3bI JIUUHOCHIHbLE:
(bopMHpOBaHKE IIETOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTHUKH
npeomemnmubsie: 3HaTh POPMYIHPOBKY MOCTyIaTOB bopa; HAyUUThCS OOBACHATH U3TyYEHHE U MOTJIOIEHUE SHEPTUHU JIEKTPOHAMHU B aTOME;
OMKCHIBATh MOJIENIb CTPOEHUS aTOMa BOJIOPO/a; pelIaTh MPOCTEHIINE 3aJau1 110 TeMe
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'Y CTpOUCTBO U IPUMEHEHHUE J1a3€pOB 1 CnoHTaHHOE M MOHU3MPOBaHHOE H3lydeHHe. CBOMCTBA JIA3€PHOTO W3IY4EHUS.
IIpuHuun nerictBus nasepoB. TpEXypoBHEBas CUCTEMA DHEPIETUYECKUX YPOBHEH.
'YerpolicTBo pyOuHOBOro nasepa. Apyrue tunsl ia3epos. [Ipumenenue nazepos

mMemanpeomemuple: IJIAHNPOBATh YI€OHOE COTPYIHUYECTBO C YUUTEJIEM U CBEPCTHUKAaMU, paboTaTh B IpyIIie, KOPPEKTUPOBATh U
OLICHUBATh JEHCTBUSA CBEPCTHUKOB; ONPEACIATD NIOCIEN0BATEILHOCTh IPOMEKYTOUHBIX LI€JIEH C Y4ETOM KOHEUHOT'O pe3yJIbTaTa, COCTaBIIATh
TUTaH ¥ OTIPEACIISTH MOCIEeI0BATEIFHOCTD JEMCTBUI; HCKaTh MHPOPMALIUIO, POPMHUPOBATH CMBICIIOBOE YTCHHE, 3aKPEIUIATh U IIPU
HE00XO0IUMOCTH KOPPEKTUPOBATh N3YUYEHHBIE CIIOCOOBI IEHCTBU, MOHATHI U aIrOPUTMOB

iuunocmusvle: GOpMUPOBAHNE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU U YUUTEISIMU;
OBJIaJICHUE HAYYHBIM IOJX00M K PEIICHHUIO Pa3IMYHBIX 3a7a4; (POPMUPOBAHHE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKU

npeomemmuble: HAydIUThCSl OOBSCHATH 3HAuUE€HUE NOHATUHM "nmazep", "MHIYIUpOBaHHOE HU3IydyeHHe"; paboTaTb C TEKCTOM YdeOHHMKa U
pa31aTOYHBIM MaTepUaIoM; IIPUBOIUTH IPUMEPHI HCIIOJIb30BAHMS Ja3epa B pa3IMUHbIX 00JaCTAX YeIOBEUECKON KU3HEIeATEIbHOCTH
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CTpoeHue aToMHOro siapa. flnepHble CUJIBI U 1 [IpoTOHHO-HENTPOHHAA MoAenb sApa atoMma. Hykinonsl. MaccoBoe u 3apsnoBoe
HHEPrHs CBSI3U AIpa qrcia. SlnepHble cuiibl, UX 0coOeHHOCTH. [ledexT Macc. DHeprusi CBsi3M aTOMHOTO
spa. Y IenbHas SQHeprus CBs3H. Pemenue 3anau

mMemanpeomemmuple: C TOCTATOYHON IOJIHOTOM M TOYHOCTBIO BBIPAXKaTb CBOM MBICJIH, CIYIIATh M BCTYNAaTh B JMAJIOr, Yy4acTBOBaTb B
KOJIJIEKTUBHOM 00CYX/1I€HUH Tpo0iieM; GopMHpOBATH LIEJIeNoJIaraHue Kak IOCTAaHOBKY y4eOHOM 3a/1a4l Ha OCHOBE COOTHECEHMS TOT'0, UTO yXkKe
M3BECTHO M YCBOEHO YYalIUMCS, U TOTO, YTO €€ HEU3BECTHO; CAMOCTOATEIBHO BBIIEIATH TI03HABATENBHYIO 11€J1b, YCTAHABIMBATH IPUYMHHO-
CJICZICTBEHHBIE CBSI3M, OOBSICHATH pa3jIMyHbIC SBJICHHUS HA OCHOBE (DU3MUYECKON TEOPUH, CO3/1aBaTh, MPUMEHITh M MPEeoOpPa3oBhIBATh 3HAKU U
CUMBOJIbI, MOJIETT M CXEMBI JUIS pellleHUs] yueOHBIX U MO3HABATEIbHBIX 3a/1a4

iuunocmusle: GopMUpOBaHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHOM
MPAaKTUKU, YOSKAEHHOCTH B IPUMEHUMOCTH (PM3UUECKUX 3aKOHOB K PEAJIbHBIM SIBIICHUSM

npeomemmnsle: HAYIUThCA OOBSICHATH 3HaUE€HUE MOHATUN "mpoToH", "HelTpoH", "anepHble cuibl", "nedekr macc", "sHeprus cBsA3U"; 3HATH
CTpOEHHE aTOMHOTO $Ipa; HAYYUTbCS PACCUUTHIBATH JEPEKT MAcC W SHEPruI0 CBS3U s/ipa; 3allMChIBaTh YCJIOBHE M pELICHHE 3ajad I10
COCTABJIICHHOMY aJITOPUTMY
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OTKpBITHE painOaKTUBHOCTU. Anb(da-, 6eTa- u 1 OtkpbiTHe paguoakTUBHOCTH. OmnbiThl Pesdepdopma mo wu3ydeHuio cocraBa
ramMma-Hu3J1y4eHue PalmoaKTUBHOTO U3Ny4eHus. Anbga-, 6eta- 1 raMMa-Iyqu

IMemanpeomemnple: BbISABIATH IPOOJIEMY, C JOCTATOUHOM MOJTHOTON U TOYHOCTBIO BBIPAXKATh CBOM MBICIIH; BBIACIATh U OCO3HABATh TO, YTO
y’K€ YCBOEHO B Kypce (PM3MKHM M uTO em€ MOAJECKUT YCBOCHUIO, OLIEHHBAaTh KA4eCTBO M YPOBEHb YCBOCHHUs MaTepualla; aHAJIU3UPOBaTh U
CUHTE3UPOBATh 3HAHMSI, BBIBOAUTH CJIEJCTBUS, YCTAHABIMBATh IPUYUHHO-CIEACTBEHHbBIE CBSA3H, CTPOUTH JIOTMUECKYIO LIENb PACCYXACHUM,
BbIJIBUI'aTh 1 0OOCHOBBIBATH THITOTE3bI

iuuHocmusble: POPMUPOBAHUE YCTOMYMBONW MOTHBAIMU K MPUOOPETCHHIO HOBBIX 3HAHWH, MPEICTABICHHA O BO3MOXHOCTH ITO3HAHUS
OKpPY’KaroIlero Mupa MyTéM IOCTAaHOBKU HAyYHBIX 3KCIIEPUMEHTOB

npeomemuble: HAYIUTHCS OOBSICHATH 3HAUCHHUE MTOHATHUS ""PaIHOAKTUBHOCTE"; pacCKa3bIBaTh 00 yUEHBIX, UMEIOIIUX OTHOILIEHHE K OTKPHITHIO
M M3yYCHHUIO PAJMOAKTUBHOCTH XUMHUYECKUX AJIEMEHTOB; OUCHIBATh COCTAB M CBOICTBa anb(a-, 0eTa- U raMMa-u3Iy4eHus
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PanroakTUBHBIE TpeBpalleHusl. 3akoH pa- 1 Anbda-, 6eTa- u ramma-gacTuilsl. [lo3utpon. HeliTpuHO M aHTHHEHTPHUHO.
MTMOAKTUBHOTO pacnaja [IpaBuno cmewmenus. [lepuon nonypacnaga. 3aKoH paJu0aKTUBHOTO paciaja.
Pemenune 3agau

IMemanpeomemnple: ¢ JOCTATOYHON TOJTHOTON M TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH, CIIYIIATh M BCTYNATh B JUAJIOT, Y9aCTBOBAThH B
KOJJIEKTUBHOM OOCYXIEHHUH ITPOOJIEM; BBIIIOJIHATE AEUCTBUA 110 00pasily, OLEHUBATh U KOPPEKTUPOBATh IEHCTBUS; CO3AaBaTh, IPUMEHSTH U
MPeoOpPa3OBEIBATH 3HAKH U CUMBOJIBI, MOJICTTH M CXEMBI JJIs PEIICHUS] YI4eOHBIX U MTO3HABATEIIBHBIX 3314 JIHYHOCHIHbLe: DOPMUPOBAHUE
[[EJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIICCTBEHHOM MPAKTHKH, YOSIKIEHHOCTH B
MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB K PEAJIbHBIM SIBIICHUSIM HpedMemHble: HAyIuThCsl OOBSCHITh 3HaYCHNE TIOHATHI ""anbda-pacmay'”,
"Geta-pacnan”, "ramma-pacnan”, "nmepuoa nmoiaypacmnana'; 3HaTh GOPMYIUPOBKY MPaBUIIa CMEIIECHUsI, POPMYIHPOBKY 3aKOHA
PaaInOAKTUBHOIO pacliaga,; HAy4YHUThCA pCUIaTh 3aaa4u M0 TEME,; rpaMOTHO O(l)OpMJ'IfITB peIICHUC 3a/ia4 B TCTpaau
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Metonbl HaOMIOJEHUS M PETUCTpalMU Hiie- 1 [TpuHIMN JeicTBUs MPUOOPOB JUIsl PETUCTPAIMU AJIEMEHTAPHBIX YacTHll. MeToJ
MEHTAPHBIX YACTHII cuuHTWUISINMA. ['azopaspsanbeii cuértuuk ['eiirepa. Kamepa Bunbscona. Tpek
yactuupbl. [ly3pippkoBas kamepa. MeTos TOJICTOCIOMHBIX (POTOIMYINIbCUI

[IPEOIOJICHUIO IPENSATCTBUN U CAMOKOPPEKIIMHY; aHAJTU3UPOBATh U CUHTE3UPOBATh 3HAHMS, BBIBOJUTD CIEACTBUS, YCTAHABIMBATH IPUYMHHO-
CJIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHUECKYIO IIEMb PacCyKIACHHM, BBIABUTaTh 1 OOOCHOBBIBATh TUIIOTE3bI AUUHOCHHbLE: HOPMUPOBAHNE
[[EJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOILIIECTBEHHOW MPAaKTUKU

npeomemmuole: 3HaTb OCHOBHBIE METO/bl HAOIIOACHUS U PETUCTPALIMM AJIEMEHTAPHBIX YaCTHUIl, UX MPEUMYIIECTBA U HEJJOCTATKH; HAyUYUThCS
00BSACHATH MPUHLUI pabOTHI razopaspsiHoro cuérunka [ eiirepa, kamepsl BuiibcoHa U my3bIpbKOBON KaMephbl
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S nepHble peaknuu. DHEPreTUYEeCKUI BBIXO 1 lckyccTBEHHAs! paAMOaKTUBHOCTh. OTKpPBITHE HEUTPOHA. SIiepHbIe peakIiy.
SITICPHOM peaKiuu OHEPreTU4eCKUil BBIXO/ SIAEPHON peakuu. DK30- U SHAOTEPMUUECKHUE PEAKIIUH.
Pemenue 3anau




IMemanpeomemHuple: C JTOCTATOYHON TMONTHOTOW M TOYHOCTBHIO BBIpAXKaThb CBOM MBICJIH, CIYIIATh M BCTyNaTh B JHAJIOT, Yy4acTBOBAaTh B
KOJIJISKTHBHOM OOCYXJIE€HUHU MpobiieM; oOHapyKuBaTh U (popMynupoBaTh yuyeOHYIO IpoOIeMy; aHAIW3UPOBATH U CUHTE3UPOBATh 3HAHMS,
BBIBOJIUTH CJIC/ICTBUS, YCTAaHABIMBATh IPUYNHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKYIO LIE€TIb PAcCy>KIEHUH, BBIIBUTaTh 1 000CHOBBIBATh
CUIIOTE3bI

iuunocmusle: PopMUpOBaHHE IIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHOM
MPAKTUKU

npeomemHuble. HAYIUTHCS OOBSICHATH 3HAUCHUE MOHATUN "snepHas peakius', "SHepreTHuecKuil BHIXOA'; 3HATh OCHOBHBIC THUIIBI SIEPHBIX
peaKuii; HAyYUThCS COCTABISATh YPaBHEHUS SIIEPHBIX PEaKIMi U PACCUUTHIBATD UX SHEPreTHUECKUM BBHIXO/; 3aMCHIBATh YCIOBUE U PEIICHHE
3a]1a4 [10 COCTaBJICHHOMY aJTOPUTMY
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[{enHble peakuu. SnepHblil peakTop 1 OTtkpbiTHE NeneHus sapa ypasa. llennas sinepHas peakuus. M3oTomnsl ypaHa.
KoadduureHT pa3sMHOKEHUST HEUTPOHOB. SIZIEpHBII peakTop, ero yCTpOWCTBO.
Kputnueckast Macca. PeakTopsl Ha OBICTPBIX HEUTpOHAX

Memanpeomemnple: C JTOCTaTOYHOW IMOJHOTOW M TOYHOCTBIO BBIPAXKAaTh CBOM MBICIH; BBINOJHATH ACUCTBUS MO 00pasily, OLIEHUBATH M
KOPPEKTHPOBAThH JACUCTBUS; UCKaTh WH(pOpMAIHO, HOPMUPOBATH CMBICIOBOE YTCHHE, 3aKPEIUISATh M MPH HEOOXOIMMOCTH KOPPEKTHPOBATH
M3y4eHHbIE CIIOCOOBI JIEHCTBHM, MOHATUI M aIrOPUTMOB JWYHOCHMHbIE: (HOPMUPOBAHME MOTHUBALMU B M3YYEHHU HAyK O IpPHUPOJE,
yOeXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHSI TPUPOABI U TPUMEHHMOCTH H3YYaeMbIX 3aKOHOB K BaKHEHIIUM 00JacTsM IeSTETHHOCTH
4eJI0BEYECKOI0 00IecTBa

npeomemmuovle: HAyUUTbCS. OOBSICHATH 3HAUEHHME MOHATHH "LlenHas peakuus”, "saepHbl peakrop”, "KpuTudeckas macca'; 3HaTb OCHOBHbBIE
YacTH U MPUHLIMII JEHCTBUS SIIEPHOTO peaKTopa
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TepmosinepHble peakiuu. [Ipumenenue 1 TepmosinepHble peakiuu. lIpumeHenne SaepHON SHEPTUH U COIYTCTBYIOIINE
S IEPHOM dHEpruu. buosornyeckoe nencTeue npo6sembl. M3otonsl. [IpuMenenne pagnoakTuBHBIX U30TONOB. [lornomeénHas
paguanuu m03a U3JIy4eHHs. DKBUBaJICHTHas Jj03a u3iydeHus. KoaguiueHr kauectra
V3JTYy4CHUS

Memanpedmemuble: C IOCTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIpAXXaTb CBOU MBICJIHU, CIIYIIATh U BCTYIIATh B IUAJIOT, YH4aCTBOBATH B
KOJIICKTUBHOM O6Cy>KI[eHI/II/I HpO6JICM; OCO3HAaBaTh CAMOT'0 CeOs Kak ABWIXKYIIYIO CHUTY CBOCTO HAYUCHUS, CBOTO CIIOCOOHOCTB K MMPpEOAOJICHUTO
HpeHHTCTBI/Iﬁ U CAMOKOPPCKIUH,; AHAJIM3UPOBATH U CUHTC3UPOBATHL 3HAHHUSA, BBIBOJAUTL CJICACTBHSA, YCTAHABINBATD HIPUYUHHO-CIICACTBCHHBIC
CBs3U, CTPOUTDH JIOTHYCCKYIO ILICIIb paCCYX(HCHHﬁ, BBIIBHUI'aTh U 000CHOBBIBATH THIIOTE3bI

iuyHocmubvle: HOpMUPOBAHKE 1ETOCTHOIO MUPOBO33PEHHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKU M OOIECTBEHHOM
MPAaKTUKW; BOCOUTAHUE OTBETCTBEHHOT'O OTHOLICHUS K KH3HH M CBOEMY 370POBBIO npedMemHble: HAyIUThCsl OOBACHATh 3HAaUEHUE TTOHATHS
"TepMosiiepHas peakuus'"; Hay4YUThCsl IPUBOJUTH IPUMEPBI UCIIOJIB30BAHUS SIIEPHON SHEPTUU U OLIEHUBATh PUCKU €€ UCIIOJIb30BaHNUs; 3HaTh
0 BO3/ICHCTBUU paIMaIlH HA )KUBbIE OPTaHU3MBI U CIIOCOOBI 3aIUTHI
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(DJIEMEHTApHBIE YaCTULIBI 1 Tpu sTana B pa3BUTUU GUHUKH AJIEMEHTApHBIX YacTUll. [103UTpOH. AHTUYACTUILIBI.

Jlentonsl. Anponsl. KBapku. ['mrooHs!




IMemanpeomemuuple: C JOCTATOUHON MOJHOTON M TOYHOCTBIO BBIPAXKaTh CBOU MBICIIH, CIYIIATh U BCTYNaTh B JUAJIOT, Y4aCTBOBATH B
KOJUIEKTUBHOM OOCYXACHHUH Mpo0iieM; (popMHUpoBaTh LieJenojaranie Kak MoCTaHOBKY y4eOHOM 3a/jaui Ha OCHOBE COOTHECEHHUS TOTO, YTO
y>K€ U3BECTHO U YCBOCHO YUYAILMUMCS, U TOTO, YTO €€ HEM3BECTHO; aHAJIM3UPOBATh U CUHTE3UPOBATh 3HAHUS, BEIBOAUTH CIICJICTBUS,
YCTaHABIMBATh TPUUYNHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKYIO IIeTh PaCCyKICHHH, BEIIBUTATh U 00OCHOBBIBATH TUTIOTE3bI
iuunocmusle: HOpMUPOBAHUE LIETTOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPAKTUKU

npeomemuble: HAYIUTHCS OOBSICHATH 3HAUCHHUE MTOHATUH "d/IeMeHTapHas yacTuia", "aHTnyacTuia"; IpuBOIUTH IPUMEPHI PAa3IHUHBIX BHJIOB
PIIEMEHTAPHBIX YaCTHIl U UX CBOMCTB
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JlaGopaTopHas padora Ne8 "Onpenenenue 1 JlaGopaTopHnas pabota "OrnpeneieHue UMITYJIbCa U JHEPTUU YaCTHIIBI TTPH
MMITYJIbCA M SHEPTUU YaCTHUIIBI IIPH JIBUXKE- MBHKEHUHM B MAarHUTHOM T10J1€ (110 otorpadusm)" MHCTpyKTaxk 1O TEXHUKE
HUW B MArHUTHOM T10J1¢ (110 poTorpadusim)" 0€3011aCHOCTH

IMemanpeomemuple: CTPOUTh IPOAYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMU, KOHTPOJIMPOBATh, KOPPEKTUPOBATh U OLIEHUBATh IEHCTBUS
napTHEpa, ¢ JOCTATOYHON MOJIHOTOM M TOYHOCTBIO BBIPAKaTh CBOM MBICIIM B COOTBETCTBUH C 337jauaMu M YCIOBUSAMHU KOMMYHHKAIUH;
COCTABJIATH IJIaH U [OCIIEI0BATEIbHOCTD JEHCTBUI, CPABHUBAThH PE3yJbTAT U CIIOCO0 EHCTBUSA C 3TAJIOHOM C LIEJIbI0 OOHAPYKEHUS
OTKJIOHEHUI U OTIMYUIL; KOHTPOJIUPOBATh U OLEHUBATH POLIECC U PE3YIIbTATHI JESTEILHOCTH

iuuHocmuble: GOPMUPOBAHNE MPAKTHUECKUX YMEHUH, YOSKIEHHOCTH B IPUMEHIUMOCTH 3aKOHOB (PM3HMKH K HAOIIIOJaeMbIM B OKPY’KaIOIIEM
MHpE SBJICHUSIM; BOCIIUTAHUE aKKYPaTHOCTH B 00paIleHNH ¢ Ja00paTOPHBIM 000PYAOBAHUEM HPeOMEnHble: HAYIUThCSI ONIPEIEIISITh
MMITYJIBC ¥ SHEPTUIO YaCTUIIBI IO €€ TPeKy MpHU ABMKEHUH B MAarHUTHOM I10JI€; IPUMEHSATH U BbIpaOaThIBaTh IPAKTUUECKNE HABBIKK PAOOTHI €
npubdopamu; 3¢ (GeKTUBHO paboTaTh B Hape

62/16

KontponbHas pabota NeS "KBanrtoBas ¢usu- 1 KontpomnbHas padorta no reme "Ksanropas ¢uzuxa”
Ka"

mMemanpeomemmuple: C JOCTATOYHON NOJHOTON U TOUHOCTHIO BBIPa)KaTh MMCbMEHHO CBOM MBICIIH; IIJIAHUPOBATh U IPOTHO3UPOBATh
pe3yJIbTaT; peuaTh 3a1a4i pa3HbIMU crioco0aMu, BEIOUpaTh Haubosee 3hPeKTUBHBIE METOIbI PEILICHNUS, TPUMEHATh OJTyYEHHbIE 3HAaHUS
iuuHocmusle: GOPMUPOBAHUE 1IETTOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEHHOM
MPaKTUKK; (OPMUPOBAHNE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmuole: HAYINTHCS CUCTEMATU3UPOBATh U BOCIIPOU3BOIUTH 3HAHUS M HABBIKU, TIOJyYEHHbIE TPU U3y4eHUH TeMbl "KBanToBas ¢pusuka”

IActpoHoMus (4 yaca)
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Bunumoe nBHKeHHE HEOECHBIX Tel. 3aKOHBI 1 HebecHas chepa. DxaunTruka. JKkBaTopuaibHble HEOCCHbIE KOOPMHATHI.
NIBHYKEHHUSI TNTAHET /Toka3zatenbcTBO 1BHKEHMS 3eMiu BOKpyr ConHua. OnpeneneHne pacCTOSIHUN 10
3BE3. 3aKOHBI ABMDKEHUS IUIAHET




IMemanpeomemHuble: TFIAHUPOBATHh YI€OHOE COTPYAHUYECTBO C YUUTEIIEM U CBEpCTHUKAMU; (DOPMHUPOBATH IIeJIeToJaraHue Kak MOCTaHOBKY
yaeOHOI 3a/1a4l HA OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO M YCBOCHO YYAIlIUMCS, M TOTO, UYTO €II€ HEM3BECTHO; BBIACIATh U
(hopMyIMpPOBaTh MO3HABATEIBHYIO 11€]1h, HCKATh U BBIACIATh HEOOXOIUMYIO HH(POPMAIIHIO

iuuHocmusle: HOPMUPOBAHNE MOTHBAIIMH B U3YYCHHH HAYK O IPUPOJIC, YOSKIEHHOCTH B BOSMOKHOCTH TIO3HAHUS TPUPOJIBI U
MPUMEHUMOCTH H3y9aeMbIX 3aKOHOB K BOXKHEUIITM 00JIACTSAM JIEATEIHLHOCTH YeJIOBEUECKOTO OOIIECTBA HpeOMemHble: HAYIUThCSI OOBSICHATh
3HAUYCHHE MOHATUM "IKaunTuka", "HeOecHbI! skBaTOp", "ipsiMoe Bocxoxkaenue", "ckinonenue”, "mapamiakc”, "mapcex"; onpenensTh
KOOpJMHATH HEOSCHBIX Tell Ha 3BE3IHOM KapTe; 3HAaTh (OPMYIUPOBKY 3aKk0oHOB Keriepa, HayduThCst OOBSICHITH IBUKCHHE IUIAHET HA OCHOBE
3akoH Kemepa
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[Tpupoaa Ten CoHEYHOM CUCTEMBI 1 Bunumoe neuxenue Jlynsl. CoiHeUHbIE U JIyHHbIE 3aTMEHHUS. [IpuinuBHbIe
siBiieHus. [Lmanersl 3eMHOM rpynibl. [InaneTb-rurantel. KapimkoBble mi1aHeTHI.

Actepounsl. Kometsl. MeTeopbl 1 METEOPUTHI

IMemanpeomemHuole: IIAHUPOBATh YI€OHOE COTPYIHUYECTBO C YUUTENIEM U CBEPCTHUKAMU; ONPEIEIIATh NOHSITUSL, CTPOUTh YMO3AKIIIOUCHMUS,
NenaTh BHIBOJIBL; BBIIENATH U (JOPMYIIMPOBATH MO3HABATEIBHYIO I1€JTb, UCKATh M BBLICIATH HEOOX0IUMYIO HH(POPMALIHIO JIUYHOCHIHLE.
(bopMHpOBaHUE LIETOCTHOIO MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN NMPaKTHKH
npeomemHuble: 3HaTH OCHOBHBIC OOBEKTHI, BXOsIINE B cocTaB COIHEYHOM CHCTEMBI; HAYYUTHCS ONMHUCHIBATH UX (PU3NYECKYIO TIPUPOIY
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Connue. CTpoeHue U 3BONIOLUSA 3BE3] 1 OcHoBHble xapakTepucTuku ComHua. CTpoeHHe COJHEYHOH aTMocdepsl.
ConneuyHass akTuBHOCThb. [luarpamma '"cmektp-cetumocTh". CrHekTpajbHas
kinaccupukanus 3BE3A. Maccel 3BE3a. Mctounuk sHeprun ConHua M 3BE3N.
Buyrpennee crpoenue Connna u apyrux 3BE3n. benbie kapnuxu. Ilynbcapel u
HeUTpoHHbIE 3BE31b1. UépHble AbIphl. [IpoTo3Be3na. [lnanerapHas TyMaHHOCTb.
CBepxHOBas 3Be37a

Memanpeomemnple: TIIAHNPOBATh YU€OHOE COTPYJHHUECTBO C YUUTENIEM M CBEPCTHUKAMH; OCO3HABaTh caMOro ce0s Kak JBIDKYILYIO CHITY
CBOET0 HAayu€HUs, CBOIO CIIOCOOHOCTH K MPEOOJICHHIO MPENATCTBUM U CaMOKOPPEKIIMY; Mpeo0pa3oBbIBaTh HHPOPMAIUIO U3 OJHOTO BUAA B
PYTOM, UCII0Ib30BaTh MEKIIPEIMETHBIE TOHATHS U CBA3U

iuunocmusle: GOpMUPOBaHHE 1IETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH M OOIIECTBEHHOMN
MPAKTUKHU, YOSKAEHHOCTH B IPUMEHUMOCTH (PU3UYECKHX 3aKOHOB K PEAJIbHBIM SIBIICHUSIM HpeOMemHble: 3HaTh OCHOBHBIE XapaKTEPUCTUKU
3BE31, cTpoeHue CoIHIa, CTaINH SBOITIOIUHN U KU3HU 3BE3]
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["anaktuku. CtpoeHue u 3Bonronus Beenen- 1 Muteunsiii [TyTe. [{nddy3Hsie 1 oTpaxxkaresnbHble TYMaHHOCTH. YEpHas 1bipa B
HOM 1eHTpe MileyHOro nyTH. DJUIMITUYECKUE, CIUPAJIBHBIE U HENTPABUIIBHBIE
rajJlakTHKU. AKTUBHbIE TaJTaKTUKU U KBa3apel. CkoreHus rainaktiuk. Kpacnoe
cMmereHne. 3akoH Xab01a. Mozens pacmupsronieiicst Beenennoit. Pazmeps! u
Bo3pacT Beenennoit. Moaens "ropsiueit Beenennoit". PennkroBoe uznydeHue

Memanpedmemnble: C IlOCTB.TO‘-IHOfI MOJHOTOM M TOYHOCTBIO BBIPpAXKATb CBOW MBICIIH, CIIYIIATb W BCTyHAaTb B AHAJIOT, Yy4aCTBOBATb B
KOJIICKTUBHOM O6Cy)K,[[CHI/II/I HpO6HCM; OIMPCACIIATH MMOHATHUA, CTPOUTH YMO3AKIIIOUCHUSA, ACTIATh BBIBOJbI; AHAJIU3UPOBATL U CUHTC3UPOBATH




3HAHU, BBIBOJUTH CIIEJCTBUS, YyCTAHABINBATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKYIO LIETIb PACCYXIECHUH, BBIIBUTATh U
000CHOBBIBAaTh TUIIOTE3bI

uynocmuble: HOPMUPOBAHHE LIETOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOM
[PAaKTUKU

npeomemmuble: 3HaTh OCHOBHBIE THUIIbI FAJIAKTUK U cTpoeHue Hawmel [MamakTuku — Mueunoro Ilytu; uMers npeacraBieHue 0 COBPEMEHHOM
COCTOSIHUU KOCMOJIOTUH

HrtoroBas koHTposIbHas padoTa (1 yac)
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ToroBast KOHTpOJIbHAS paboTa 1 MToroBasi KOHTPOJIbHASI pabOTa IO OCHOBHBIM TeMaM Kypca (u3uku 11 kimacca

IMemanpeomemHuple: ¢ JOCTATOYHON OTHOTOM U TOUHOCTHIO BBIPAXKaTh MUCbMEHHO CBOM MBICIIN; IJIAHUPOBATh U IPOTHO3UPOBATH
pe3yNbTaT; peuaTh 3a/1a4i pa3HbIMU crioco0aMu, BRIOUpaTh Haubosee 3hHeKTUBHBIE METOIbI PEILICHUS, TPUMEHSATH OJTyYEeHHbIE 3HAHUS
iuuHocmusle: GOPMHUPOBAHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPaKTUKU; (OPMUPOBAHKE HABBIKOB CAMOAHAIN3a U CAMOKOHTPOJIS

npeomemmuble: HAYIUTHCS CUCTEMATU3UPOBATH M BOCIIPOU3BOIUTH 3HAHUS M HABBIKU, TIOTyYEHHbIC TIPU U3YYSHUH TeM Kypca ¢pusuku 11
KJacca

0O6061menue (1

gac)
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O600menne 1 [ToBTOpEeHNE U3YYEHHOTO 3a Kypc cpenHel mkoisl. [TonBeaenne nToroB paboTs 3a
roj

Memanpeomemmple: OCYILECTBIATh KOHTPOIb U CAMOKOHTPOJIb CIIOCOOOB JEMCTBUI; OCO3HABATh CAaMOI0 Ce0s KaK JBHUXKYIIYIO CUIY CBOETO
Hay4YeHHUs, CBOIO CIIOCOOHOCTh K TMPEOJOJICHUIO MPENATCTBUM M CAMOKOPPEKLHHU; OOBSACHATH (PU3MUECKUE SIBIECHUS, MPOLECCHI, CBA3U U
OTHOIIEHUSI HA OCHOBE COOCTBEHHBIX HAOIIOACHNUMN, SKCTIEPUMEHTOB, a TaKke (PU3NUECKUX TEOPUl iuuHoCcmHble: POPMUPOBAHUE YCTONUMBOM
MOTHBAIIMM K CAMOCOBEPIIIEHCTBOBAHUIO

npeomemmuble: HAyUUThCS aHATM3UPOBATh JOMYIIEHHbIE OIIUOKH, BBITOJIHATH paboTy 10 X NpeAyNpexIeHHIO, TPOBOIUTH TUArHOCTUKY

Y4eOHBIX JOCTHKEHUU




Y4yeOHO-IPpaKTH4YECKOE U Y4eOHO-/1a00paTOpHOe 000py10BaHMe
JleMOHCTpanoOHHOE 000pyIOBaHHE
O6opynoBanue 1151 GPOHTATLHBIX Ja00paTOPHBIX padoT (mudpoBas 1adoparopus kKabuHeTa « Touka pocTay)

Y4eOHO-MeTOAMYECKOE U MaAaTEPHAIBHO-TEXHUYIECCKOEC odecreueHue OﬁpaSOBaTeHLHOFO nmponoecca

Y4eOHO-METOAMUECKUI KOMIUIEKT, UCIOIB3YEMBbIH JJId peanu3anuu padbodeil mporpaMMsl:

1. Meroauueckoe nocobue «Peanuzanus oOpa3oBaTeIbHBIX MPOrPAMM €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOUW HAIMPaBJICHHOCTEU MO
¢bu3MKe ¢ UCmob30BaHNEM 000pya0BaHus IIeHTpa « Touka pocTay.

2. ®dusuka. Paboune nporpammel. [Ipeamernas nunus yueOHukoB cepuu "Kmaccmueckuit kypc". 10—11 kimaccel: yue0. mocobue s
o01eoOpasoBar. opranuzanuii: 6a3oBbiii U yriayoi. yposau / A.B. lllatanuna. — M.: IIpocBemenue, 2018.

3. ®duzuka. 10 knacc: yueb. 15 001eo0pa3oBar. OpraHu3aiuil ¢ Ipuil. Ha SJIEKTPOH. HOocuTese: 6a30Bbiid ypoBeHb / I'.51. Msikuiiies,

b.b. bByxoBues, H.H. Corckuii; mon pen. H.A. TlapdentreBoit. — M.: IIpocsemenue, 2014.

4, ®duzuka. 11 kiace: yueb. ais 061eo0pa3oBaT. opraHu3aluii ¢ MpUil. Ha JIEKTPOH. HOCUTENe: 0a30BbIil ypoBeHb / ['.4. Msikuies, b.b.
byxosues, B.M. Hapyrun; noa pea. H.A. [lapdentseBoii. — M.: [Ipocsenienue, 2014.

S. COopHnuk 3anau mo ¢usuke. 10—-11 kimaccel: mocobue i ydanuxcsi 001eo0opa3oBaT. yupexk1eHuid: 6a30BbIid U TPOPUILHBIN YPOBHHU /
H.A. TlapdpentreBa. — M.: [Ipocsemenue, 2010.

6. ®usznka. "KoHCTpyKTOp" camMOCTOSATENBHBIX M KOHTPOJBHBIX paboT. 10—11 kmaccel: mocoOue uisi yuutened o01ieo0pa3oBar.
yupexaennit / C.M. Auapromeukut, A.C. CnyxaeBckuit. — M.: IIpocBemenue, 2010.

7. ®dusuka. [Toypounsie pazpadbotku. 10 kiacc: mocodue ans obmieodpazorat. opranuzanuii / FO.A. CaypoB. — M.: IIpocsemenue, 2015.
8. ®dusuka. [loypounsie pa3padorku. 10 kiacc: mocodbue s 0o1meoOpazoBaT. opranu3aiuii: 6a3oBeii u yriryos. yposuu / FO.A. Caypos.

— M.: [IpocBeuenue, 2017.

Jlureparypa:

1. denepanbHbIN 3akoH 0T 29.12.2012 Ne 273-D3 "O6 obpazoBanuu B Poccutickoit @enepanuu’.

2. OI'OC COO (YTBepxaeH nmpukazoM MuHuCTepcTBa 00pa3oBanus U Hayku Poccuiickort @eaepammu ot 17 mast 2012 r. Ne 413).

3. ®dusuka. 3agaunuk. 10—11 ki1.: mocobue mis obmieodpazopart. yupexaeHuit / A.Il. PeimkeBud. — M.: IIpoda, 2015.

4, Coopnuk 3anau no ¢usuke: 10—11 kimaccs / O.W. I'pomnieBa. — M.: U3patensctBo "Dk3amen", 2015.

S. TemaTuyeckre KOHTPOJbHBIE U CaMOCTOsITeNIbHbIE padoThl o usuke. 10 kmacc / O.M. I'pomueBa. — M.: U3narenscTBO "DK3amen",

2012.



6. TemaTndyeckre KOHTPOJIBHBIE U CAMOCTOSITeNbHBIE padoThl o usuke. 11 kmacc / O.U. I'pomiieBa. — M.: U3marenscTBO "DK3amen",
2012.

7. KauecTBennbie 3a1aun no pusnke B cpeaneit mkoie. [Tocooue mist yuureneii / M.E. Tynpunackuii. — M.: [IpocBemenue, 1972.

Texnuueckue cpeacTsa 00y4eHUs U HATJIAHbIE TOCOOUS:

TCO (koMmbroTEp, MyIBTUMEAUINHBIN IPOSKTOP, FIKPaH)

Ta6muis! (7x1 — 11xm)

KoMmuieKT 37eKTpoHHBIX MTOCOOUH N0 Kypcy (GU3UKH

Habop yueOHO-1103HaBaTEIbHOM TUTEPATYPHI

JnnakTruueckuili MaTepuan

OOopynoBaHue Juisl NPOBEIEHUS 1a00OPaTOPHBIX padboT
O6opynoBaHue i IPOBEICHUS IEMOHCTPALIMOHHOTO IKCIIEPUMEHTA

O NOo bk whE

CHpaBO‘-IHI/IKI/I H DHIIUKJIOINCANHU I10 (I)I/ISI/IKe N aCTPOHOMHHU
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