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HOACHUTEJBHASA 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHMH K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHbix B OI'OC OO0, a Takke ¢ ydérom
denepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeaMera «Dusuka.
Copmepxanue  mporpaMMbl 1o (GU3MKE  HampaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYaIOMIMXCSl M OpraHu3alMio H3y4deHus (u3uku Ha
JeSITeIbHOCTHOM ocHOBe. B mporpamMe mo ¢u3uke yduTBIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3ylbTaTaM  OOy4YeHMs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMUA.
[IporpammMa 1o ¢u3ukKe ycTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMaTepuala 1o rojiam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHUSA NPEAMETHOIO COJCpXKaHHUA U y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXcsl.
[Tporpamma no ¢usuke pazpaboTaHa C LeIbI0 OKa3aHUS METOAMYECKONW MOMOILM YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmka sABISAETCS CUCTEMOOOPA3yIOLIUM JUIsl €CTECTBEHHO-HAYUYHbBIX YUE€OHBIX ITPEIMETOB,
MOCKOJIBKY (pH3MUECKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ipl NPUMEHEHHS HAyYHOTO METOola
IIO3HAHUS, TO €CTh CII0C00a NOTYYEeHUs JOCTOBEPHBIX 3HAHUM O MUE.
OnHa W3 TIIaBHBIX 337ad (PU3MUECKOro 00pa3oBaHMs B CTPYKType oOmero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HHTEpeca K Hayke Yy
o0yyJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPENIOJaracT OBJAJACHUE CIEIYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTePH3YIOIIMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:
® HAYYHO OOBSICHATH SIBJICHUS;
® OIICHWBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPIPETHPOBATH JaHHBIE W HCIIOJIB30BaTh HAYYHBIC JIOKA3aTENbCTBA JUIS
MOJIyYEeHHUs BBIBOJIOB.
Llenmn wm3ydeHWs (QU3UKKM HA YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHS ONpEACTICHBI B
Konuenuu npenogaBanus ydebHoro npeamera «®Pusrka» B 00pa30BaTENIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yroUMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yTBepKaAEHHOM pemennem Kosuierun MuHHMCTEpCTBa MpocCBeleHus Poccuiickon
®enepanuu (mporokoit ot 3 nexkadpst 2019 r. Ne [1K-48H).
Heau nzyyenus pusnku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OO0ydYaroIluxcs K HAyYHOMY HU3yUYEHHIO
TPUPOJIBI, Pa3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4EeHHUs OCHOB CTPOCHUS
MaTepuy U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU JUISI pa3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA,



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyayuiei mnpodeccuoHaTbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JalbHEUIIEMy O0yYSHHIO B 3TOM
HaIpaBJICHUH.
JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a1aY:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUAX;
e [puoOpeTeHHe YMEHUH ONUChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3aJad C MHCIOIb30BAaHHEM
¢u3nUecKux MoIeel, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;
® Dpa3BUTHE YMCHHMHA HAONIONATh NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAaHUS C HCIIOJIb30BAHUEM
MU3MEPUTEIBHBIX PUOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlLICHMBaHME UH(OPMALINN;
® 3HAKOMCTBO CO chepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKCHUAX (PU3HMUECKON HAYKH.
Ha u3ydenue ¢usuku (6a30BbIii ypOBEHB) Ha yPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUs
oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefIeni0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIenio).

Buab! 1 popMbI AeTEJIbHOCTH, 03BOJISIIOLINE PEaTH30BATh
BOCIIMTATEJIbHBIM MOTEHIHAJ YPOKA, C Y4ETOM padoyeid NporpamMmMbl

BOCIIHTAHUS MpeanogaracTt cjeayromee:

-yCTaHOBJICHUE JIOBEPUTEIIbHBIX OTHOIIEHUN MEXIY YUYUTEIEM U €r0 yYeHUKaMU,
CIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCTIPUSTHIO yUallIUMUCS TPpeOOBaHUM U MPOCHO YUUTENS,
MIPUBJICYCHHUIO UX BHUMAHUA K 00CY’K/1aeMOi Ha YpoKe WH(OpMaIuy, aKTUBU3AIIUN UX
MO3HABATEJIbHON JESATEIBHOCTH;

-no0y>X/IeHHE KOJILHUKOB COOTIOIaTh HA YPOKE OOIIEPUHSATHIE HOPMBI IIOBEICHMUSI, TPAaBUJIa
oOIIeHHs cO cTapiIUMU (YUUTENSIMU) U CBEPCTHUKAMU (IIKOJIbHUKAMH ), TPUHIIUIIBI Y4eOHOM
JIACLIUIUIMHBI U1 CAMOOPTaHU3AINY;

-IIPUBJICUEHUE BHUMAHUS IIKOJIbHUKOB K [IEHHOCTHOMY acCleKTy U3y4aeMbIX Ha ypOKax
SIBJICHHM, OpTaHU3aIis UX pabOThI C TTOJIy4aeMoOi Ha YPOKE COLIMAIbHO 3HAYMMOM uH(popmaruein
- IHUIIMUPOBAHUE €€ 00CYXKICHUS, BHICKA3bIBAHUS YUAIIUMUCS CBOETO MHEHHS 110 €€ MOBOY,
BBIPAOOTKH CBOETO K HEM OTHOIICHUS;

-HCTIO0JIH30BaHNE BOCITUTATENFHBIX BO3MOKHOCTEH CO/Iep KaHus yIeOHOTO MpeAMETa Yepes
JIEMOHCTPALUIO IETSIM MTPUMEPOB OTBETCTBEHHOT'O, TPAKIAHCKOTO MOBEAECHUS, TPOSBICHUS
YeNIOBEKOI00Us U JOOPOCEPACUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB IS YTCHHUSI,
3a/1a4 IS PEIICHUs, TPOOJIEMHBIX CUTYAIHi 111 00CYXACHUS B KJIacce;

-IpUMEHEHNE Ha YPOKe MHTEPAKTUBHBIX (DOpM pabOTHI yUaIIUXCsl: MHTEIJIEKTYalbHBIX UTD,
CTUMYJIUPYIOIIMX IMO3HABATENbHYIO MOTHBALIMIO ITKOJbHUKOB; IHIAKTUYECKOTO TeaTpa, e
MOJTy4YeHHBIE HA YPOKE 3HAHHSI OOBITPHIBAIOTCS B T€ATPAIBHBIX MOCTAHOBKAX; JUCKYCCHH,
KOTOpBIE JAOT yYalTUMCS BO3MOXKHOCTH IPHOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOTO
JIAJIOTa; TPYNIOBON pabOTHI I PabOTHI B Mapax, KOTOPhIE y4aT MIKOJILHUKOB KOMaHIHON
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU JETHMU;

-BKJIFOUEHHE B YPOK UTPOBBIX MPOLIEAYP, KOTOPIE IOMOTAIOT MOAEPKaTh MOTUBAIIUIO JE€TEH K
MOJTYYECHUIO 3HAaHWM, HATAXKUBAHUIO MMO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIIIEHUH B KJIacce,
MOMOTAIOT yYCTaHOBJICHHIO TI0OpOKENIaTeIbHOM aTMOc(ephl BO BpeMsl YPOKa,

-opranuzanus megcTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUALUXCS HAJ UX



HEYCIHEBAIIINMH OJHOKIACCHUKAMH, JAOIIEro NIKOJIbHUKAM COLUAIBHO 3HAYUMBII OIBIT
COTPYAHUYECTBA U B3AUMHOM ITOMOILY;

-MHULMMPOBAHUE U MOAEPKKA UCCIE0BATEIbCKOM AEATENbHOCTH IIKOJIBHUKOB B paMKax
peanu3aluyi UMUA UHIUBUIyAJIbHBIX U TPYIIIOBBIX UCCIIEN0BATEIBCKUX IIPOEKTOB, YTO JACT
HIKOJIbHUKAM BO3MOKHOCTb MPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHUS TEOPETHIECKON
po0JIeMbl, HaBBIK 0(OPMIICHHS] COOCTBEHHBIX MU, HABBIK YBAXHUTEIHHOTO OTHOIICHUS K
Yy>KUM UM, OOPMIICHHBIM B paboTax ApYyruX UCCleoBaTesel, HaBbIK MyOIMYHOTO
BBICTYIUICHHUSI [IEpe]l ay IUTOPUEH, ApIYMEHTUPOBAHUS U OTCTAaUBAaHUS CBOCH TOYKHU 3PEHUS.

- pellieHre BOMPOCOB UIKOJIBHOM JKU3HH, COJIEUCTBYET peau3allii HHUIIMATUB 00yYaroIuXCcs
BO BHEYUYEOHOM JIeSITeIbHOCTH, YYaCTBYET B PELICHUN KOH(DIUKTHBIX BOIIPOCOB.

[Ipennaraemslii B mporpaMme 1o (pu3uKe nepedeHs 1abopaTopHbIX PabOT U OIBITOB HOCHT
PEKOMEH/IaTENIbHBIN XapaKTep, YUUTENb JAeJaeT BEIOOp MPOBEACHHS Ja00paTOPHBIX paboT
OIIBITOB C YYETOM MHAMBUAYaIbHBIX OCOOCHHOCTEH 00YyYaIOMMXCsl, CIMCKA DKCIIEPUMEHTAIBHBIX
3aJjaHuil, IpeIaraéMblX B paMKax OCHOBHOT'O FOCYTapCTBEHHOTO 3K3aMeHa Mo (HU3HKeE.

Xapakrepuctuka odyuawmuxcs ¢ OB3 (¢ 3aaep:KKoii ICUXUYECKOT0 PAa3BUTHSA)

B camom ob6mem Buze cymHocts 3IIP cocrouT B ciemyromeM: pa3BUTHUE MBILUIEHUS,
aMsITH, BHUMAHUS, BOCIPUATHS, PEUH, SMOLUOHAIBHO-BOJIEBON chephl INYHOCTH MPOUCXOIUT
3aMEeJJIEHHO, C OTCTaBaHWEM OT HOpMbL. OrpaHUYeHHs ICUXWYECKUX WU TIO3HABATEJIbHBIX
BO3MOYKHOCTEH HE IMO3BOJIAIOT PEOEHKY YCIEIIHO CHPABUTHCS C 3aJadyaMM M TpeOOBaHUSIMH,
KOTOpBIE MpeabsABIseT eMy o0mecTBo. HecrnocoOHOCTh K yCTOMYMBOW LieJ€HANpaBICHHON
JeSITeIbHOCTH, MPe0dialaHue UTPOBBIX MHTEPECOB U MIPOBOM MOTHMBALMHM, HEYCTOHYMBOCTb U
BBIPQXCHHBIE TPYJHOCTH IPHU MEPEKIIOYEHUN U PACHpPECICHUH BHUMAaHUS, HECIIOCOOHOCTh K
YMCTBEHHOMY YCWJIMIO M HANPSDKEHUIO IIPU BBIIOJHEHUM CEPbE3HBIX IIKOJIBHBIX 3aJaHUM,
HEJ0pa3BUTUE IPOU3BOJBHBIX BHJIOB JEATEIBHOCTH OBICTPO TMPUBOAAT K IIKOJIBHON
HEYCIIEBAEMOCTH.

B oOcHOBE MIKOIBHBIX TPYOHOCTEHM HOTUX [JETEH JIEKUT HE HWHTEIUIEKTyallbHAast
HE/I0CTaTOYHOCTh, @ HAPYILIEHNWE UX YMCTBEHHOM paboTOCIIOCOOHOCTH. DTO MOKET HPOSIBIATHCS
B TPYJHOCTSX JJIUTEIBHOIO COCPEJOTOYMBAHMS HA MHTEUIEKTyaJlbHO-TIO3HABATENIbHbIX
3alaHusAX, B MaJOM IPOAYKTHUBHOCTU JESATEIBHOCTH BO BpPEMs 3aHATUH, B W3JIUIIHEH
UMITYJIbCUBHOCTH WJIM CYETJIMBOCTH Y OJIHUX JI€Tel U 3aTOPMOKEHHOCTH, MEJUIMTEIBHOCTU — Y
JIpyTuX, B 3aMe/UIeHUM OOIIero TeMmIla JesTeNbHOCTH. B HapylleHusX MNepeKItoveHus U
pacnpeneneHrs BHUMaHuUs.

Oo6yuatomumest ¢ 3IIP 1enecooOpa3HO OKa3blBaTh WHAMBUIYAIbHBIM MOAXOJ] YUUTENS
npu oOyueHuu. Ilpu ycroBHUM CBOEBPEMEHHOCTM U MPABWIBHOCTH MOAOOHOW IOMOIIU
HEJOCTaTKN TO3HABATEIbHOM JEATENIBHOCTH U IIKOJbHAS HEYCIEBAEMOCTb MOTYT IOCTEIIEHHO
MIPEO0JIEeBaThCS.

OntuManbHble YCIOBUS JUIsl OpPraHU3alUHU JESITEeIbHOCTH OOyyaroliuxcs Ha Yypoke
3aKJII0YaeTCs B!

- pallMOHAJILHOM T03UPOBKE HA YPOKE COJIEpkKaHUs yueOHOro MaTepuana;

- BBIOOpE LIETTH U CPE/ICTB €€ JOCTHIKECHUS,

- peryMpoBaHHe JEHCTBUN YUEHUKOB;

- oOyX/1eHne 00y4JaroIuXCsl K 1eATEeIbHOCTH Ha YPOKE;

- pa3BUTHE UHTEPECA K YPOKY;

- yepeJ0BaHKe TPyJa U OT/AbIXA.

BaxxHoe KOppeKIIMOHHOE 3HAaUYeHHUEe Mpoliecca 0Oy4YeHUsI COCTOUT B BBISBICHUH M ydeTe
HEpPEAIN30BAaHHBIX II03HABATEJIBHBIX BO3MOXKHOCTEM ywamuxcs. HM3-3a HepaBHOMepHOH
JeSITeIbHOCTH OOYYaIONIMXCsl Ha YPOKE OrPOMHOE 3HAu€HHWe Ul yuuTels MMeeT 3HaHue (a3
PaboTOCIIOCOOHOCTH YYCHHKA. Y yUE€HHKa ¢ OCOOCHHBIMU O0pa30oBaTEIbHBIMH OCOOCHHOCTSIMHU



CJIMIIIKOM pacTAHyTa (ha3a MOHMKEHHON paboTOCTIOCOOHOCTH, a (pa3a MOBBIMICHHON CHUIILHO
cokpameHa. @asza  BTOPUYHOTO  CHIDKEHHS  PabOTOCIIOCOOHOCTH  HACTYIaeT
MIPEXKIEBPEMEHHO.

BBuay ncuxonorunueckux ocodennocrei aereii ¢ OB3, ¢ 1enbio YCUIICHHS PAKTUYECKOM
HAIPaBJIEHHOCTH OOyYeHHs MPOBOAMUTCA KOPPEKIHMOHHAs paboTa, KOTOpas BKJIIOYAET
CJIEIyIOIIME HAIlPABJICHUS:

CoBepUICHCTBOBAaHUE JIBMDKEHHII M CEHCOMOTOPHOIO pAa3BUTHS: PAa3BUTHE MEJIKOU
MOTOPUKM M TaJbIEB PYK; Pa3BUTHE HABBIKOB KaJUIUTpaduu; pa3sBUTHE APTHKYJSIMOHHON
MOTOPUKH.

Koppekuusi oTAenbHbIX CTOPOH INICUXUYECKOM AESITEIbHOCTU: KOPPEKLMS — pa3BUTHE
BOCIIPUATUS, NPEACTABICHUM, OIIYLICHUH; KOPPEKUUs —pPa3BUTUE MaMATH; KOPPEKLUHS —
pa3BUTHE BHUMaHUS; (POPMHUPOBaHKE 00OOIIEHHBIX MTPEICTABICHUNA O CBOMCTBAX MPEIMETOB

(uBet, ¢hopMa, BETUUMHA); pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUI U OPUEHTALIUN;
pa3BUTHE MIPEICTABICHUI O BPEMEHHU.

Pa3BuTHe pa3nMYHBIX BHUJIOB MBIIUICHUS: Pa3BUTHE HATISIHO-OOpPA3HOTO MBIIICHUS;
pPa3BUTHE CIIOBECHO-JIOTMYECKOIO MBILUIEHUS (YMEHHE BUAETh M YCTAaHABIMBATh JIOTHYECKHE
CBSI3M MEXKIY MIPEeIMETaMHU, SIBJICHUSAMU U COOBITHUSAMU).

Pa3BuTHe OCHOBHBIX MBICIUTENbHBIX OIEpalMii: pPa3BUTHE YMEHUS CpPAaBHUBATH,
AHAIM3UPOBATh; PA3BUTHE YMEHUS BBIIEIATH CXOJCTBO U pa3Iuvue MOHATUH; yMeHUEe paboTaTh
10 CJIOBECHOM M MUCbMEHHOM MHCTPYKLMSIM, ITOPUTMY; YMEHUE IJIAHUPOBATH AEATEIbHOCTb.

Koppekuust HapymieHuii B pa3BUTHH AMOLMOHAIBHO-TUYHOCTHOW Cdepbl: pa3BUTHE
MHUIMATUBHOCTH, CTPEMJICHMS JOBOAMTH HAuyaTO€ JE€J0 N0 KOHIA; (hOPMHUPOBAHHUE YMEHUS
MpPEeoIoJIeBaTh  TPYJAHOCTH;  BOCIUTAHME  CAMOCTOSITEIBHOCTH  HPUHATUS  PELICHUS;
(dopMHpOBaHUE aIEKBATHOCTH YYBCTB; (hOpMUpOBaHHME YCTOMYMBOM U aIeKBATHOW CAMOOIICHKH;
dbopMupoBaHHEe YMEHHUS aHaJU3UPOBATH CBOK JESATENBHOCTh, BOCHUTAHHME MPABUIBLHOTO
OTHOUIEHUSI K KPUTHKE.

Koppekmust — pazButue peuyu: pa3BUTHE (POHEMATHUYECKOTO BOCIPHATHS; KOPPEKLHUs
HapylIIEHWH YCTHOM W IHCBMEHHOM pPEYM; KOPPEKLUsS MOHOJIOTHYECKOM pedH; KOPPEeKIUs
JUAJIOTUYECKON pedM; pa3BUTHE JIEKCUKO-TPAMMAaTHUYECKUX CPEACTB s3blka. Pacmmpenue
IpeJICTaBICHU 00 OKPYXAIOIEM MUPE U 000rallleHue CIOoBaps.

Koppek1ust nHANBUYadbHBIX TPOOETIOB B 3HAHUSX.

OcHOBHBIE MOJIXO/IBI K OpTraHU3aIu yueOHoro nporecca s nereit ¢ OB3:

ITon6op 3aganuii, MaKCUMaIbHO BO30YXKJAIOIIUX aKTUBHOCTh peOeHKa, MpoOy K aaromue
y HEro TmMOTPeOHOCTh B TIO3HABATEJIHHOM JIEATENHHOCTH, TpPEOYIOMUX pa3zHOOOpa3HOU
JESATEIIBHOCTH.

[Ipucnocobnenue TeMria U3ydeHust yueOHOTo MaTepraia 1 METOJI0B 00yUYeHHUS K YPOBHIO
pa3Butus Aeteit ¢ OB3. MHauBuAyanbHbI NOIXO/.

[ToBTOpHOE 00BsICHEHUE YUEOHOT0 MaTepraia U MoJ00p TOMOTHUTENbHBIX 3aaHHH.

ITocTosiHHOE HMCITOJIB30BAHNE HATIIAHOCTH, HABOJAIINX BOIIPOCOB, aHAJIOTUH.

Hcnons30BaHre MHOTO KPATHBIX YKa3aHWM, YIPa)KHEHUI.

Vcnonb3oBaHue TOOLIPEHUH, MOBBIIIEHHE CAMOOLIEHKH peOeHKa, YKpelJeHHEe B HeM
BEPHI B CBOU CHUJIBL.

[TostanHoe 060011IeHNE TIPO/IETaHHON Ha YPOKE paboTHI.

Hcnonb3oBanue 3agaHuii ¢ omopoi Ha 00pasiibl, JOCTYIHBIX HHCTPYKLIUN



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponsl. OU3NYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HpPUOOPHI.
[TorpemHocTs U3MepeHui. MexayHapogHas CHCTEMa €IMHHILL.

Kak ¢u3uka m npyrue ecTeCTBEHHbIE HayKH H3y4yaroT NMPHPONy. EcTecTBeHHO-HAy4YHBII
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKAa HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(bU3nUecKUX SABJICHUN C OMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue npudOpsl U IpoUeaypa NPSIMbIX U3MEPEHUN aHAJTIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopuwvie padbomut u onvimol.

OnpezeneHue LEeHbI 1eJIEHUS Kalbl U3MEPUTEIBHOI0 Mpuodopa.
N3mepenne paccTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
Onpenenenue pasmMepoB MaJbIX TEIl.
W3mepenue Temmneparypbl IMpU IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHHUs MO IPOBEPKE THMIOTE3bI: NAJbHOCTh MMOJIETA ILIAPHKA,
MYLIEHHOTO TOPU30HTAJIBHO, TEM 00JIbllIe, YeM OO0JIbIlIe BHICOTA ITyCKa.

Paznen 2. IlepBoHayaibHble CBeIeHUSI 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JAOKa3bIBaIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIIEpaTypoi.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumonelicTBHe 4YacTHIl BELIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Tea. B3auMoOCBsA3b MeEXIy CBOICTBaAaMHM BEIIECTB B Pa3HbIX arperaTHbIX

COCTOSTHUSIX M WX aTOMHO-MOJIEKYISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.
1. HaGmoneHnne 6pOyHOBCKOTO JABHKEHHS.
2. HaGmoaenue muddy3un.
3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WUITU OTTAKMBAHUEM YaCTHI]
BEIIECTBA.
Jlabopamopuvie pabomsl u onvimot.
1. OrmeHka guamMeTpa aToMa METOJO0M PSIOB (C UCIOIb30BaHueM GoTorpaduii).
2. OmbITh IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.
3. OmnbIThl 1O 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. /IBukeHne U B3auMoOAeiicTBHE TeJl.

Mexanudeckoe nBwxeHHe. PaBHOMEpHOe W HepaBHOMepHOoe aABMkeHue. CKOpOCTb.
Cpenssist cKOpoCTb ITPY HEPAaBHOMEPHOM JBUKEHUH. Pacd€T myTH U BpeMEHU IBUKEHUSI.
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SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHE Tesl Kak NpUYMHA W3MEHEHHS
CKOPOCTH JBHXKEHHUS Teld. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHne cuiibl C NMOMOIIBI JUHAMOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IaHetax. Bec rtena. HeBecomocTs. CiiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4ecKoro IBUKEHUS Tela.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.

HaburoneHue siBjaeHUS] MHEPIUH.

Habmroienue n3aMeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TEI.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOM.

Jlaﬁopamopnbte pabomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJIENIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).

2. OmpezneneHue cpelHEN CKOPOCTH CKOJbXEHUS Opycka WIM IIapuKa 110 HAKJIOHHOMN

MJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmanuu) mpy>XKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OneIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXKEHHUS OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, sKUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUEeHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJIEHUS Ta3a oT 00béMa, Temrieparypsl. [lepenada naBieHust TBEPIABIMU TEIAMH, KUIKOCTSIMH
u razamu. 3akoH [lackans. [IHeBMaTuueckue MalMHBI. 3aBUCUMOCTH JABJICHUS KHUAKOCTH OT
ryounsl.  [wapocratmueckuit  mapagokc. CooOmatomuecss cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuMHBI CyIIeCTBOBAaHUS BO3IYLIHON
obonoukn 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTh
aTMOC(EepHOTO JaBJICHUS OT BBICOTHI Haa YypoBHEM Mops. Ilpubopbl mns u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBaHue.

Hemoncmpayuu.
3aBUCHMOCTH JIaBIICHUS T'a3a OT TEeMIIEPaTyPhIL.

[lepenava maBieHUs )KUIKOCTHIO M TA30M.

Coo0mraroniecs: CoCy/Ibl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMaA MOTPYKEHHOW dYacTh Tela H

TUTOTHOCTH KHIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcnoBue TIaBaHWs TeN: TIUIaBaHWE WM TIOTPYXKEHHE TEeI B 3aBHCHMOCTH OT
COOTHOIIICHUS TJIOTHOCTEH TeJa M KUIAKOCTH.

Jlabopamopusie pabomsl u onvinol.
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1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BoJe OT 00béMa MOrpyXEHHON B JKUIKOCTb
YacTH TeJa.

2. OmpeneneHWe BBITAJKUBAIONIEH CHJIbI, JECUCTBYIOIIEH Ha TeJO, MOrPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbI, JCHCTBYIOLIEH HAa TEJIO B
JKUJIKOCTH, OT MaCCHI TeJa.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIbI, IEUCTBYIOIIEH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoucrpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHHE JIOAKA U OIpEACICHHE €€
rPy30M0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexanuveckast pabota. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs
pbiuara. [IpuMeneHue mpaBuia paBHOBeCHUs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXAHUKU.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprusa. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BHJ/Ia MEXaHUYECKOW SHEPTUH B IPYTrOoi. 3aKOH COXPAHECHHS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenenue pabOTHl CHJIBI TPEHUS TNPU PABHOMEPHOM JBIDKEHUM Teja IO

TOPU30HTAIILHOM TOBEPXHOCTH.

2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.
N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPIHH.

8 KVIACC
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Pa3znea 6. TemioBble siBJICHHUS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pasMepbl aTOMOB U MOJEKyJd. OTBITB, TOATBEPXKIAIONINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOTO COCTOSIHUH BemlecTBa. Kpucramwmnueckue u
amop¢usbie Tena. OObsCHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPIBIX TENl HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO--KUHETHYeCKOH Teopun. (CmauMBaHWE W KanWUISIpHBIE sBIEHUs. TeruioBoe
pacIIMpeHHe U CKaTue.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YaCTHII.
Buyrtpennsist sHeprusi. CmnocoObl W3MEHEHHsS BHYTPEHHEH »SHEpruu: Terionepenada u
COBepIIeHne padoThl. BubI TeIonepenaun: TeraonpoBOHOCTb, KOHBEKIINS, U3ITyICHHE.

KonuuecTBo TErmoThl. YenbHas TEIIOEMKOCTH BelecTBa. TemmooOMeH U TerioBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITHYECKHX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u kKoHnaeHcanus. Mcmapenue.
Kunenue. YnaenbHas Temnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuammner padotel TemmoBeix aurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.



Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.
Hab6mronenue nuddys3un.
Habmtoienue siBjeHnii cMauMBaHUsI U KaWUISIPHBIX SIBJICHHIA.
Haburonenune TemioBoro paciivpeHus Ted.
V3MmeHeHune AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTyphbl.
Bunae! Tenonepenayn.
OxnaxieHre Ipu COBEpIICHUH PaOOTHI.
HarpeBanue nipu coBepiiieHUN padOThl BHCITHUMU CHIIAMHU.
. CpaBHeHUE TEMIOEMKOCTEH pa3InYHBIX BEIIECTB.
. Habnronenue kunenus.
. HabmoieHue nocTostHcTBa TeMIEpaTyphl MPH TIaBICHUH.
13. Mojenu TeIIOBLIX ABUTaTeIEeH.
Jlabopamopuwvie padbomut u onvimol.
OnbITHI MO OOHAPYKEHHIO TEUCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSIKEHUS.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh JaBIEHHUS BO3IyXa OT €ro o0béMa Hu
HarpeBaHUs WM OXJIAKICHUS.
[IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTU [UIMHBI CTOJOWMKA >KUIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaOmoneHne n3MeHEHUs BHYTPEHHEW PHEPrUU Teja B pe3yJibTare TEIUIONepenadu u
paboThl BHEIIHUX CHIL
8. HccnenoBanue siBiI€HUS TEIIIOOOMEHA IPU CMELIMBAHUM XOJIOJHOM U ropsiuei BOAbI.
9. OmpexneneHue KOIUYECTBA TEIIOTHI, MOIYYEHHOTO BOJOW TNpU TEIIIOOOMEHE C
HarpeThIM METAJUIMYECKUM ITHIHHIPOM.
10. OnpeneneHue yaeiabHON TEMIOEMKOCTH BEILIECTBA.
11. ccnenoBanue mpolecca UCIapeHusl.
12. OnpeneneHne OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHON TEIUIOTHI MJIaBJIEHUS JbJA.

Pazges 7. JiaekTpudecKue ¥ MAarHUTHbIE SIBJICHHSI.

Onektpuzaiusi Tel. J[Ba poma 3JIeKTpUUECKUX 3apsnoB. BzammonelcTBre 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSKEHHBIX TEl OT BEIUYUHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEIaMH ).

OnekTpuueckoe nosie. Hanpspk€HHOCTH anekTpudeckoro mnojis. [IpuHuun cyneprno3unun
AIIEKTPUYECKUX IoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenu snextpuyeckux 3apsioB. DJIEMEHTapHbIM 3nekTpuyeckuil 3apsa. CtpoeHue
atoma. [IpoBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsia.

ONEKTPUUYECKUI TOK. YCIIOBUS CYILIECTBOBAHMS DIIEKTPUUECKOro Toka. McTouHukmn
MOCTOSTHHOTO TOKa. JIeWCTBHS JJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Ienu.
[TocnenoBarensHOE M MapaICIbHOE COSTMHEHUE TIPOBOTHHUKOB.

Pabota 1 MOIIHOCTH ANIEKTPUUECKOTro TOKa. 3akoH JIxkoyns—JIeHna. DnekTpudeckue e
Y TTOTPEOUTEIH JIEKTPpUUIECKON YHEprun B ObITy. KOpoTKOe 3aMbIkaHue.

[TocTossHHBIC MarHuThl. B3amMOJEHCTBHE ITOCTOSHHBIX MArHUTOB. MarHuTHOE IIOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
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Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO TokKa. Vcnosb3oBanue
AJIEKTPOJIBUraTEsICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @Papazgess. SBieHue anekTpoMarHUTHOM — wHAYKuMH. [IpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMyYeHHs] 3NEKTPUYECKOM HHEPrUd. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.
JIBa posa aeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DneKTpocTaTU4ecKast UHIYKIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0OB.
[IpOBOIHUKY U TUATEKTPUKH.
MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cTouHMKM TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3MepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mMepeHne 31eKTpUYECKOro HalpsXKEHUsT BOJIbTMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3auMozeiicTBrue MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH pa3/IeJIeHMsI T0JIFOCOB MAarHUTA.
. MopenrpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. JJIeKTPOMArHuT.
. lelicTBuE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OniTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUsI HHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHSI.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwvie padbomut u onvimol.
OnBITHI MO HAOMIOEHUIO DNIEKTPU3AIIUYU TNl MHAYKIUEH U PU COTPUKOCHOBEHUH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKU U AUDIEKTPUKH.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IETMH MTOCTOSHHOTO TOKA.
W3mepeHue U peryJiupoBaHHUe CUIIbI TOKA.
N3mepenue u peryampoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO Yepe3 Pe3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOPE.
7. OneITel, JEMOHCTPHUPYIONIME  3aBUCHMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA 1 MONEPEYHOT0 CEUEHHS U MaTepuara.
8. IlpoBepka mpaBuia CIOXECHHS HANPSHKCHUH TIPU TIOCIEAOBATEIILHOM COCIMHEHUH
JIByX PE3UCTOPOB.
9. TIpoBepka mpaBuia I CHIIBI TOKA MPH MAPAJUIEITEHOM COSTUHEHUN PE3UCTOPOB.
10. Ompenenenrie pabOTHI ANEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIEro 4epe3 JaMIOUKy, OT HAMPSKEHHS
Ha He.
13. Onpenenenue KIIJl narpeBares.
14. UccnenoBaHue MAarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MarHUTOB.
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15. I3y4yeHne MarHMTHOTO TIOJI IIOCTOSHHBIX MAarHUTOB NP HUX OOBETUHEHHH H
pa3iesIeHHH.

16. UccnenoBanne neicTBUS AIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOCHCTBUS KaTYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HAaIlpaBJICHUS TOKA B KaTYyIIIKE.

18. M3yuenwue aeiicTBUSI MArHUTHOTO IOJISt HA TPOBOIHHUK C TOKOM.

19. KoncrpyupoBanue u u3ydeHue paboThl AJIEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAaHOBKHY.

21. OnBITEl 1O WCCIIEIOBAHUIO SIBICHUS DJICKTPOMArHUTHOW HMHIYKLMH: HCCIEIOBAHUE
U3MEHEHM 3HAUYEHUS U HAPaBJICHUS! HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasznen 8. Mexannueckue siBJICHHUS.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHHUs. PaBHOMepHOE mpsMOiMHENHHOe ABMkeHue. HepaBHoMmepHoe
npsiMojMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsMonuHeinoe aekenne. CBoboiHoe naaenue. OmnbIThl
lNanunes.

PaBHOMepHOE ABMXkeHUE MO OKpYKHOCTH. [lepron u yactora oOpamenus. JluneitHas u
yIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproTona. Bropoi 3axkon Herorona. Tperuit 3akoH Herotona. IIpuniun
CYHEPIO3UIUHU CHUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cujia TPEHUS CKOJIBKEHHsSI, CHJIa TPEHHS
IIOKOS1, APYT'UE BUIbI TPCHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHUs. YCKOpEHHE CBOOOIHOrO TaJeHUs.
JBuxenne 1ianer Bokpyr Connna. IlepBas kocmuueckas ckopocTs. Heecomocts u
[EepPErpy3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec tena. M3meHenne umnyibca. MmMmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBUKECHUE.

Mexanunueckass padota U MOIIHOCTb. PaboTa cun TskecTH, ynpyroctd, TpeHus. Cs3b
sHeprun u pabothl. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO Haja TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3HEprus ckarou npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPaHEHUS MEXaHUYECKON DHEPTHH.

Hemoncmpayuu.

1. HalmroneHne MeXaHu4ecKOro JIBUKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IyTEH W TPACKTOPHUM JBUKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO
pPa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUs MPSIMOINHENHOTO IBUKEHUS.

HccenenoBanue NpU3HaKOB paBHOYCKOPEHHOTO IBUKECHMUS.

Habmroienue nBu>keHus Tena no OKpyKHOCTH.

HabGnronenne MexaHW4YeCKUX SBJIICHUM, MPOUCXOAIINX B CUCTEME OTCUETa « Tenmexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.
3aBUCHUMOCTB YCKOPEHHMS TeJla OT MacChl Tela U IEUCTBYIOIIEH HA HETO CHUJIBI.
Habmronenue paBeHCTBa CHIT IPY B3aUMOJICHCTBUY TeJI.

W3meHenue Beca Tena Npyu yCKOPEHHOM JIBH)KECHHH.

10 Ilepenaya uMIysabca Ipyu B3aUMOJEHCTBUU TEIL.

11. TIpeoOpazoBaHust SHEPTUHN TIPH B3aUMOJICHCTBUH TEJI.
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12.
13.
14.
15.
16.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOAEHCTBHH.

CoxpaHeHue UMITyJIbca P a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

HaOnroneHue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKOM 3HEPTUH MTPU ABMXKEHUM TeJla MO JeHCTBUEM MPYKUHBI.

Jlabopamopusie pabomsl u onvinot.

1.

®

10.

11.

KoncTpynpoBanue Tpakta aisi pa3roHa M JajbHEHIIET0 PaBHOMEPHOTO JBHMKECHUS
HIApHKA UITH TEJIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHsS OpycKa MM JIBM)KCHHUS IIapUKa IO
HaKJIOHHOH ITJIOCKOCTH.

OmnpeneneHue yCKOpEHHs Tella MPH PaBHOYCKOPEHHOM JIBIXKCHMH II0 HAKJIOHHOW
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBIKEHHH 0e3
HavyaJIbHON CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM HpPU PAaBHOYCKOPEHHOM JABM)KEHHHM 0€3 HadajabHOU
CKOPOCTH ITyTH OTHOCATCS Kak psI HEYETHBIX YHCET, TO COOTBETCTBYIOIINE
HPOMENKYTKH BPEMEHU OJUHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHIIBI HOPMAaJbHOTO
TIABIICHUS.

Onpenenenue k03(pPULHEHTA TPEHUS CKOIbKEHUS.

OnpeneneHue )XECTKOCTU NPYKUHBI.

Onpenenenne pabOThl CUJIbl TPEHUS TNPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAIILHON MTOBEPXHOCTH.

Omnpenenenne paboThl CHWIIBI YNPYTOCTH TNPH HMOABEME Ipy3a C MCHOIB30BAaHHEM
HETIOIBM)KHOTO H MTOJIBIYKHOTO OJIOKOB.

W3yueHne 3akoHa COXPaHEHUS SHEPTUH.

Pasznen 9. Mexannueckue KoJ1e0aHUA M BOJHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUH: MEpHOA, 4acToTa,
aMIIMTyna. MaremMatudeckuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHuwe sHeprum Ipu
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxaromue konebanus. BeiHyXkaeHHble KojeOaHus. Pesonanc. MexaHuueckrue BOJIHBI.
CBolicTBa MeEXaHNYECKUX BOJIH. [IpoonbHbIE M nonepeyHsle BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa ToOHA. OTpaskeHue 3Byka. IHPpa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

1. HalGmonenue koneGaHU Tel MO JeHCTBUEM CUJIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmonenue koneOaHui rpy3a Ha HUTH U Ha IPYXKHUHE.

3. HaGmoneHue BBIHYKAEHHBIX KOJeOaHH U pe30HaHCca.

4. PacnpocTpaHeHHe NPOIOIBHBIX U MOMEPEYHbIX BOJIH (HA MOJAEIH).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTHYECKUH PE30HAHC.

Jlabopamopnwvie padbomut u onvimol.

1. OmpeneneHue 4aCTOTHI M NEpHOAa KOJIEOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmpezaeneHue 4acTOThI U NEpHOa KOJIEOAHUN MPYKUHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCHUMOCTH TEpHOAa KojeOaHHH MOABEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccrnenoBaHue 3aBUCUMOCTH NEPHOJA KOJEOAHUM MPYKMHHOTO MAasTHHUKA OT MaccChl

rpysa.



5. IlpoBepka HE3aBUCHUMOCTH IEpHOAa KOJIEOAHUH TIpy3a, MOABEIIEHHOIO K HHUTH, OT
Macchl Ipy3a.
6. OnbIThl, JEMOHCTPUPYIOIIKME 33aBUCUMOCTh I€pUoja KojleOaHUH MPYXKHUHHOTO
MasiTHUKA OT Macchl I'py3a U KECTKOCTH MPYKHUHBI.
7. W3mepeHue yckopeHHs! CBOOOAHOTO MaJeHHUS.
Pazgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [Ikana s51eKkTpoMarHuTHBIX BOJIH. MConb30BaHuE 3J€KTPOMArHUTHBIX BOJIH AJIsi COTOBOM
CBSI3H.
OnekTpoMarHuTHas npuposa ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuwvie padbomut u onvimol.
1. V3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOMIIBHOTO TeledoHa.
Paszpnen 11. CBeToBBIC SIBJICHHS.
JlyueBas monenb cera. Vcrounuku cera. lIpsMonuHeliHOe pacnpoCTpaHEHHUE CBETA.
3armenust Connua u JIynsl. Otpakenue cBeta. [lnockoe 3epkaio. 3akoH OTpa)KeHHUs CBETA.
[Tpenominienue cBera. 3akoH npenomiieHus cseta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOIAX.
Jlunza. Xox nyuedr B nmH3ze. OmnrTuyeckas cucrema (oroamnmapara, MHUKPOCKONA U
Tesieckomna. I'1a3 kak onTuyeckas cuctemMa. baM3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CLIEKTPATIbHBIX 1[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuyenue n300pakxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
ITpenomiieHue cBeTa.
OnTH4eckuii CBETOBO/I.
Xon sydelt B coOuparomiei JuHse.
Xox Jy4ell B paccenBarollel JIMH3E.
[Toryuyenue n300paxeHUii ¢ MOMOILBIO JIUH3.
[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIA.
10 Mopens rnasa.
11. PaznoskeHue 6emoro cBeTa B CIEKT).
12. [Tomryuenue 6e10ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomul u onvimot.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPa)KEHHsI CBETOBOTO JIyda OT yrJja MaJeHusl.
2. H3yueHue XxapakTepUCTUK N300paKE€HUs MPEAMETA B IIIOCKOM 3epKaJe.
3. HccnenoBanue 3aBUCMMOCTH yTJIa MPETOMIICHHUS CBETOBOTO JIyya OT yIJia MaJeHHs Ha
TPaHULIE «BO3AYX—CTEKIION.
[Tonyyenne n300paXkeHUH C MOMOIIBIO COOMPAOIEH JTHH3BI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoei INH3HI.
OnbITH IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OnpITl MO BOCHPUATHIO LBETa MPEIMETOB MPU UX HAONIONEHUU 4Yepe3 IIBETOBbIE
(GUIBTPBI.

Pa3nen 12. KBantoBble siBJIeHHS.
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Oneiter Pe3epdopna u mianerapuas moaenb aroma. Mojaens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIie CIIEKTPBI.

PannoaktuBHocTh. Anbda-, Oeta- u ramMma-usnydeHusi. CTpoeHHE aTOMHOIO sjipa.
Hyxnonnas wmopnens aromHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noJiypacnaaa aTOMHBIX sJIep.

SAnepHble peakyy. 3aKOHbI COXPaHEHUsI 3apsA0BOI0 U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peakunuum cuHte3a u AeneHus sanep. Vcrounuku
sHeprun CosHUA U 3BE3N.

Snepnas snepretuka. JIeiicTBUA pagMOAKTUBHBIX U3IyUYEHUN Ha )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3J1y4eHUs U TOTJIOLEHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

CnekTp Boaopoaa.

Habumonenue tpekoB B kamepe BuibcoHa.

Pabora cuéryrika HOHU3UPYIOMINX U3TYUEHHI.

Perucrparus uzmydyeHus: IpUpOAHBIX MUHEPAJIOB U IPOIYKTOB.

Jlaﬁopamopuble pabdomwl u onvimol.

1. HaGmroeHue CIUTOMIHBIX U IMHEHYAThIX CHEKTPOB U3ITy4EHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (110

dboTorpadusim).

3. Hsmepenue paanoakTHBHOTO (QOHA.

IHoBTOPHUTEJIHbHO-0000IAK0 NI MOYJIb.

[ToBTOpUTENBHO--0000IAIOINIT  MOAYJIb MpEAHA3HA4Y€H JJi1 CUCTEeMaTu3aluu U
0000111eHUST TPEIMETHOTO COAEPIKAHUS U OIBITA IEATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCETO Kypca (DM3MKH, a TaKKe JJIsl TOATOTOBKH K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yqaroLMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wu3ydyeHHUHM JAHHOTO MOJYJS pEalu3yloTCd M CHCTEMaTU3HUPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX H
METaNpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00y4deHHs, (HopMHpYyeTcs €CTEeCTBEHHOHAyuyHas
IPaMOTHOCTb: OCBOECHHE HAyUYHBIX METOJIOB HCCIICOBAHMS SIBICHHUH MPHUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PU3NYECKUE SBJICHUS, IMPUMEHSSI IOJTy4YeHHbIE 3HaHUS,
pelaTh 3aJa4i, B TOM YHCJI€ KAYECTBEHHBIE M OKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIIANBHO AEATEIbHOCTHBINA XapaKTep TaHHOIO pas3zelia peaausyercs 3a C4ET TOoro,
4TO 00y4arolrecs BhIMOIHAIOT 331aHUs, B KOTOPBIX UM MpeAIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAy4YHO OOBSACHATH (PU3MUECKUE SABIICHUS
B OKpYXarolle NpUpoAe U NOBCEIHEBHOM KNU3HH;

HCIIOJIb30BaTh HAay4HbIE METOJbl MCCIEA0BaHUS (PU3NYECKUX SIBJICHUW, B TOM UHCIE AJS
IIPOBEPKHU TMIIOTE3 U MOIYUYEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAay4YHBbIE OCHOBBI HamOojee Ba)XKHBIX JTOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPaKTUYECKOI0 HCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB DJHEPrUUM HAa OCHOBE
3aKOHa MPEBpAIeHHs U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHUU.
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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

W3ydyeHne @u3MKHM Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHHs HaIpaBI€HO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

B pesynapraTe wu3ydyeHHs (PUINKKA HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Yy
oOyudatomerocst OyayT c(hOpMUPOBAHBI CIIEAYIONINE IMYHOCTHBIE PE3YJIbTAThI B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:



e [J mposiBIeHNE UHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKOM (hnu3ndecKoit
HayKH;

¢ [J HEHHOCTHOE OTHOIICHHUE K IOCTUKECHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’xAaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e [J rOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYX/IEHUH OOIIECTBEHHO 3HAYMMBIX U STHUECKUX
Ipo0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUN (PU3UKY;

e [] 0CO3HaHUE BaXKHOCTH MOPAJIbHO--3TUYECKUX IPUHLIAIIOB B AEATEIbHOCTU YUYEHOTO;

e 3)»3cTeTHMYECKOr0 BOCIIUTAHMSI:

e [J] BOCHpHUATHE 3CTETHMUYECKUX KAayecTB (PU3MUECKONW HAayKH: €€ FrapMOHUYHOIO IOCTPOCHHH,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

e [J] oco3HaHME LIEHHOCTU (PU3MUECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTA IO3HAaHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHENIIEH COCTABIIIIOLIEH KYJIbTYpHI;

e [] pa3BUTHE Hay4YHOMH JItOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENBCKOM AEATEIbHOCTH;

e 5) dopmupoBaHMs KYJIbTYPbI 310POBbS M IMOIIMOHAIBHOIO 0J1ar0NOJIYYHs:

e [J oco3HaHHMe IIeHHOCTH Oe30omacHOro o0Opas3a KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH MpaBWil OE30IIaCHOrO IOBEAEHUS Ha TpaHCIOpPTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

e [J chopMUpOBAaHHOCTH HaBBIKA pe(ICKCHH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ejaoBeKa;

e 6) TPYZ0BOIO BOCIIMTAHMSA:

e [] aKTMBHOE y4yacCTHE B PEILIEHUU MPAKTUYECKUX 3a]a4 (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHu3alM, TOpojaa, Kpas) TEXHOJIOIMYECKOH M COLMalIbHOM  HampaBIEHHOCTH,
TPeOYIONINX B TOM YUCIIC U GU3HUSCKUX 3HAHHIA,

e [] uHTEpeC K NPaKTUUECKOMY U3YUEHHIO MPOECCHil, CBA3aHHBIX C (PU3HKOI;

e 7)3KOJOTHYE€CKOT0 BOCIIUTAHUS

e [] opueHTanMs Ha NpPUMEHEHHE (U3MUECKUX 3HAHUU s peleHus 3ahad B o0jacTu
OKpY KaroIlled cpenbl, MUIAHUPOBAHUS NOCTYIIKOB U OLICHKM MX BO3MOXHBIX IOCIEICTBHN
JUISL OKPYKAIOIIEH Cpeibl;

e [] oco3HaHue r100albHOI0 XapakTepa SKOJIOIMUECKUX MPoOJIeM U MyTel UX pelieHus;

e §) azanTanuy K N3MEHSIIOIIUMCS YCJIOBHAM COLMATBbHON U NPHPOIHOI Cpeabl:

e [J porpeOHOCTP BO B3aMMOACWUCTBUM MpPHU BBHIIOJHEHUH MCCIEIOBAHUN U TPOEKTOB
(u3nyecKoil HaNpPaBIEHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

e [] OBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JAESITEbHOCTD;

e [] morpeOHOCTh B (pOPMHpPOBAHMHM HOBBIX 3HAHUM, B TOM uucie (GopMylIHpoBaTh HJIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSAX;

e [J ocozHaHue nepHUIUTOB COOCTBEHHBIX 3HAHUHI U KOMIIETEHTHOCTEN B 00J1aCTU (DU3UKH;

e [J mIaHWpOBaHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUMA;

e [] cTpemseHME aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3M NPUPOJIBI, oOLIeCTBa W
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHHEM (DU3NUECKUX 3HAHU;

e [] OLEHKAa CBOMX JEHCTBUM C YUYETOM BJIMSIHMS Ha OKPYKAIOLIYI0 CPENY, BO3MOXKHBIX
rJ100aJTBbHBIX TOCTIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs MporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBaHusi y oOyuaromerocss OyayT CcQOpMHUpPOBAaHBI MeTamnmpeaMeTHbIE pPe3yJbTaThl,
BKJIIOYAOMIUC ITO3HABATCIBHLIC YHUBCPCAJILHBIC yqe6HHe HeﬁCTBHH, KOMMYHHUKAaTHUBHBIC
YHHBEpCaJIbHbIC YUeOHBIE ICHCTBHS, PETYISSTUBHBIC YHUBEPCAIbHbBIC YICOHBIC NEHCTBUS.



ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Bba3oBnie JJornueckue 1eiicTBUA:

BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINU, OCHOBAaHMS AJsI 0000LIICHUS U
CpaBHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEUUS B pacCMaTpUBaeMbIX (aKTax, JAHHBIX H
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3UUCCKUM SIBIICHUSIM;

BBISIBIISITh TPUYUHHO--CIICJICTBEHHBIE CBSI3M TNPU HM3YyYCHMH (U3NYECKUX SBICHUN H
IPOLIECCOB, JIeNaTh BBIBOJABI C HCIOJNB30BAaHWEM JIEAYKTHBHBIX ¥ HWHIYKTUBHBIX
YMO3aKIIOYEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIFHO BBIOMpATh croco0 pelieHust yueOHOH (Qu3uuecKoi 3amaun (CpaBHEHHE
HECKOJIbKMX BApUAHTOB pEHICHWs, BBIOOp Hamboiee TMOAXOIAMIET0 C  y4ETOM
CaMOCTOSTENILHO BBIACICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

® 1ICII0JIb30BaTh BONPOCHI KaK UCCIIEN0BATEIIbCKUN HHCTPYMEHT IIO3HAHUS;

® [IPOBOJUTH 110 CAMOCTOSITEIILHO COCTaBJICHHOMY ILIAHY OIIBIT, HECIOXKHBIA (PU3NUECKUI
9KCHEPUMEHT, HEOOJIbIIOE UCCIIe0BaHUE (PU3MUECKOTO SBICHHUS;

® OIICHHMBAaTh Ha NPUMEHMMOCTb U JIOCTOBEPHOCTh HMH(OPMAIUIO, MOJYYEHHYIO B XOJe
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOATEJIBHO (OPMYIMPOBaTh 000OIIEHUS U BBIBOABI IO Pe3yjIbTaTaM INPOBEIEHHOIO
HaOJII0/IEHUS, OIIBITA, UCCIICJOBAHMSI;

® [[POTHO3UPOBATh BO3MOXKHOE JalIbHENIIee pa3BUTHE (PU3NYECKUX IPOILIECCOB, a TAKXKe
BBIJIBUTATh TPEATNOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora c nunpopmanueii:

OPUMEHATh pa3lIMYHble METOJbl, MHCTPYMEHTBI M 3alpochl MpHU IOUCKE U OTOOpe
nH(pOpMaLlMU WK JaHHBIX C YUETOM IPEAIoKeHHON yueOHOM (pusnueckoi 3a1auu;
AQHAJIN3UPOBATh, CHCTEMATU3UPOBaThb M HMHTEPIPETUPOBATH HH(OPMALNIO PA3IUUHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMaJbHYIO (OopMy TpeAcTaBieHUuss HHGPOpMAIMU U
WUTIOCTPUPOBATh pEIIaeMble 33/Jauyd  HECIOXKHBIMU CXEMaMH, JWarpaMMaMiy, WHOU
rpaduKoi U UX KOMOMHALIUAMHU.

KoMMyHUKATHBHBIC YHHBEpPCaJbHbIE Y4eOHbIC HeHCTBUS:

B X0Jie 00Cyk/IeHUs y4eOHOTO MaTepuasa, pe3yiabTaToB 1ab0pPaTOPHBIX padOT U MPOESKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCY>KJIaeMOW TEMBbI M BBHICKA3bIBATh WJICH, HAICIICHHBIC
Ha pelIeHHe 3a/1a4M U MoAepKaHue OIaroKenaTeIbHOCTH OOIIEeHUS;

COMOCTABNISITh CBOM CYXICHHS C CYXIEHUSMH JIpYTUX YYacTHMKOB JHAJora,
O0OHApYKUBATh PA3JINIKME U CXOACTBO MO3UITHIA;

BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIIATH PE3YIbTaThl BBITIOTHEHHOTO (PU3HUYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJICTOBAHMSI, IPOCKTA);

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYaTbHONH pabOTHI MpH
pelIeHnn KOHKPETHON (PU3NYECKOM MPOOIeMbI;

NPUHUMATh TICJIM  COBMECTHOW JICATEeIBHOCTH, OpPraHWU30BBIBATH JCHCTBHS TI0 €&
JTOCTIDKCHHIO: PaclpenesisiTh POJH, OOCYKIaTh MPOIECChl M PE3yJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHUST HECKOJIBKUX JFOJICH;



® BBHINOJHATH CBOIO 4YacTb palOThI, JOCTUTas KAaueCTBEHHOIO pe3ysibTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYTMMH YJICHAMU KOMAaHJIbI;

® OIEHUBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO KPUTEPUSAM, CAMOCTOSTEIBHO
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

PerJIHTI/IBHLIe YHuBepCaJlibHbIC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusanus:

® BBUIBIIATH NPOOJEMBI B KU3HEHHBIX M Y4YEOHBIX CHTyalUsAX, TPEOYIOIIUX Ui PEIICHHS
(bu3n4ecKux 3HaHUMH;

® OpHUEHTHUPOBATHCS B PA3JIUYHBIX MOJAXOAAX IPUHATHUS pelleHU (MHAMBHUIYaJIbHOE,
IPUHSITHE PELLICHUS B IPYIIE, IPUHATHE PELIEHUMN IPYIIIO);

® CaMOCTOSITENIFHO COCTaBISITh AQlTOPUTM peHIeHUs (U3WYECKON 3adaddl WM  TUIaHa
UCCIIEIOBaHMUSI C Y4YETOM HUMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHpOBATh MpeAaracMble BApUaHThl peIlIeHUI;

e JenaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CﬂMOKOHTpOJIb, 3MOHHOHaﬂbelﬁ HHTCJJICKT:

e J1aBaTh a/ICKBAaTHYIO OLEHKY CUTYyallUH U IIpejlaraTh MiaH €€ U3MEHEHMUS,;

e OOBSACHATH NMPUUMHBI JOCTMOXKEHUS (HEIOCTHIKEHUS) PEe3yJIbTAaTOB JIEATENbHOCTH, /1aBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTH (B TOM YHCJE B XOJ BBIOJHEHUS (PU3MUECKOTO
UCCIIEIOBaHMS UJIM TIPOEKTA) Ha OCHOBE HOBBIX 00OCTOSATENbCTB, U3MEHHUBILUXCS CUTYALHH,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

® OIIEHUBATh COOTBETCTBHE PE3yJIbTATA LIEJIU U YCIOBUSIM;

® CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIOpa WM JUCKYCCHU Ha Hay4dHYIO
TeMy, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToOro;

e [pU3HABAaTh CBOE NPaBO Ha OMMOKY MpH peUleHHH (QU3NYECKUX 3ajad WId B
YTBEPKACHUSIX HAa HAyYHbIE TEMBI M TaKOE K€ MPaBo JPyroro.

HHPEAMETHBIE PE3YJIbTATBI

K koHIly 00yueHus B 7 kjacce mpeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y 00yUaIOLIUXCSl YMEHUI:

. UCIOJIb30BAaTh MOHSATHA: (PU3MYECKHME U XUMHYECKHE SBJIEHUS, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIeTIb, TUIIOTE3a, €AUHUIBI (PUBNIECKUX BEIMYHH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBUIKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHs, PaBHOACUCTBYIOIIAS CHIIA,
nedopmanus (yrnpyrasi, njaacTuueckas), HeBECOMOCTb, COOOIAIOIINECS COCYIbI;

. paznuuath siBieHus (muddy3us, TeIoBoe ABMKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHUE, HEPABHOMEPHOE JABUKEHUE, MHEPIIMS, B3aHMMOJIEUCTBHE Tell, paBHOBECHUE TBEPBIX
TeJ C 3aKpeIrUIEHHOM OChIO BpallleHUs, Mepeaaya JaBieHUs TBEPAbIMU TellaMH, )KUJIKOCTIMHU U
razamu, arMocdepHoe HaBJICeHHE, TUIAaBaHHUE TeN, MPEBPALICHUS MEXaHWYECKOW SHEpPruu) To
ONMCAHUIO HUX XapaKTEepPHBIX CBOICTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
du3nueckoe sBICHUE;

. pacmo3HaBaTh MPOSIBICHHUE M3YyUYEHHBIX (U3NYECKUX SBICHUH B OKPYIXKAIOIIEM MHUpE, B
TOM 4ucie (GU3NYECKUEe SBJICHUS B IPUPOJIC: PUMEPHI ABMKEHHUS C PA3TUYHBIMA CKOPOCTSIMH B
JKUBOM U HEXUBOM IPUPOAE, NCUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBlIeHUs Ha XUBOW OpPraHu3M, IUIaBaHUE pbIO, ppluaru B TeJe YelloBeKa, MpU



9TOM TMEPEBOJUTH MPAKTHUECKYIO 3a/ady B Yy4eOHYIO, BBIICNATH CYyIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) HPU3NYECKUX SIBICHU;,

. OIKCHIBATh M3yUYEHHBIC CBOWCTBA TEN W (U3MUYECKUE SBICHHS, UCTONB3YS (U3HUECKUE
BEJIMYMHBI (Macca, 00BEM, TIOTHOCTh BEIIECTBA, BpEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujia TPEHUs, JaBiieHue (TBEPAOro Tena, KHUAKOCTH,
ra3a), BBITAJIKMBAIONIAs CUJIA, MEXaHUYecKas paboTa, MOIIHOCTbh, IJICUO CHIIBI, MOMEHT CHIIBI,
KOA(p(UIMEHT MOJE3HOro JACUCTBHUS MEXaHU3MOB, KMHETHYECKas M MOTEHIUAalbHAs SHEPrus),
IpH ONHCAHWH TPABWIBHO TPAKTOBAaTh (U3NYCCKUN CMBICT HCIOJB3YEMbIX BEIHYWH, HX
0003Ha4YeHHsI U eIUHUIBI (PU3UUECKUX BEIWYHMH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLINE JTAHHYIO
(GU3HYECKYIO BEIMYUHY C JAPYTUMHU BEITUYMHAMU, CTPOUTH TpadUKH M3yUYCHHBIX 3aBHCUMOCTEH
(bu3NYECKUX BEINYHH;

. XapaKkTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SBJICHUS U MPOIIECCHI, UCIONIb3YS MpaBHiia
CJIOKEHMsI CHJI (BJIOJIb OHOM IpsIMOI), 3aKkoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs MEXaHUYEeCKOU
SHEPruM, TPH OTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alUCBIBATh €r0
MaTeMaTUYeCKOe BBIPAXKEHUE;

. OO0BSACHATH (hU3HUECKUE SIBIICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH NPUYUHHO--CIICICTBEHHBIC
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 JOTMYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOWCTBA
(bU3HYECKUX SIBIICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pemiate pacdy€THBIC 3amaud B 1—2 JEHCTBUSA, WCIOJNB3YS 3aKOHBI M (HOPMYIIHI,
CBs3BbIBAIONIME (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHalu3a YCJOBHS 3a/laydl 3alHChIBaTh
KpaTKO€ YCJIOBHE, TMOACTABIATh (PU3MUECKUE BEIMYMHBI B (HOPMYJIBI M MPOBOAUTH PACUETHI,
HAXOJHTh CIIPABOYHBIC JaHHBIC, HEOOXOAMMBIE JJIs PEIICHUS 3a]a4, OLICHUBATh PEATMCTUYHOCTh
MOJTy9eHHOUW (PU3NYECKON BEITMUNHBI,

o pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIN (PU3UYECKUX METOJIOB,
B OINMCAaHUU HCCIIEIOBaHUS BBIICTSATH MPOBEpPsSEMOe MPEAnoiokeHrne (TUIOoTe3y), pa3nudyarh U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTaT, HAXOJUTh OMUOKH B XOJ€ OIbITA, JIeTaTh BHIBOIBI
10 €r0 pe3yJIbTaTaM;

. MPOBOAMTH OMBITHl MO HAOMIONEHUIO (PU3NYECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Ten: (opMyJIUPOBaATh MIPOBEPSIEMBbIE MPEINOIOKEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyA0BaHus, 3aMMCHIBATh XOJI OMbBITa U (POPMYITHPOBATH BHIBOIBL;

. BBHITIONHATH MPSIMbIE W3MEPEHUsSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00b&éMa, CHIIbI U
TEeMIIepaTyphl C UCTOJIb30BAaHUEM aHAIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS
npuOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;

. MPOBOANTh MCCIEIOBAHUE 3aBUCUMOCTH OJHON (U3MUYECKON BENIWYMHBI OT JIPYrod C
WCIIONIb30BaHUEM TPSIMBIX U3MEPEHHI (3aBUCHMOCTH MYTH PAaBHOMEPHO JBHIKYIIErOCs Tela OT
BpEMEHHU JBIDKCHUS Tella, CHJIBl TPEHHUS CKOJBXKEHHsS OT Beca Teja, KadecTBa 00pabOoOTKu
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CUJIbI TPEHMS OT ILJIOIIAIM CONPUKOCHOBEHHUS TEJN, CHIIbI
YOPYTOCTH OT YJJIMHEHUS TPY)KUHBI, BBITAKUBAIONMIEH CHJIBI OT 00BhEMa MOTPYKEHHON YacTh
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCMMOCTHU OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJI0, YCIOBHUM IJIaBaHUs TEJ, YCJIOBUN paBHOBECHS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTO HCCIIEOBAHMS, COOMPATh YCTAHOBKY U BBIMOJHATH
U3MEpEHUs, CIeAys TMPEeANoKeHHOMY IUIaHy, (UKCHPOBATh pPEe3yNbTaThl TMOTYyYEHHOH
3aBUCUMOCTH (DU3UYECKUX BEJIWYUH B BHUJE MPEIIOKCHHBIX TaONMUI] U TpaduKOB, J€TaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIEAOBAHUS;

. MPOBOANTh KOCBEHHBIE W3MEpPEeHHs] (U3NYECKUX BEIWYUH (IJIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPJOrO TeNa, CUjia TPEHHUS CKOJIBXKEHUS, JaBJICHUE BO3/yXa, BbITAJIKHUBAIOLIAS
cuia, JAeMCTBYyIOIas Ha MOTPYKEHHOE B JKUIKOCTb TeI0, KOA(PGOUIUEHT MOJIE3HOr0 AEHCTBUS



MPOCTBIX MEXAHWU3MOB), CJeaysl MPEeNJOKEHHOW HWHCTPYKIMHM: MpPU BBHINOJHEHUU H3MEpEHUM
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYHUCIIATH 3HAYCHUE UCKOMOM BEJIMYUHBL;

o coOmogaTh TpaBWia TEXHUKUM Oe30macHOCTH Tpu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;
. yKa3plBaTh TNPUHIMIIBI JCHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETpP, JUHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJIBUXKHBIN H
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

o XapaKTepu30BaTh MPUHLIUIIBI JICHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C Omopol Ha HUX omnucaHus (B TOM 4Mcie: MOALIMIIHUKY, YCTPOICTBO BOJONPOBOJA,
THJIPABIMYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPUIHEBOH HACOC, apeoMETp), MCHOIb3YS
3HAaHUS O CBOMCTBAaX (PU3MUECKUX SBICHUH M HeoOXoauMmble (PU3MUECKHE 3aKOHbl U
3aKOHOMEPHOCTH;

o NPUBOAMUTH TpHUMEPHl (HAXOAUTh HH(OpPMAIMIO O TpUMepax) MNPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HU AJs o0ecrnedeHus 0e30MacHOCTH
npu OOpamieHuu C MpHOOpaMM W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 30POBbS M
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI0 IIOBECHUS B OKpY KaloIlIel cpese;

o OCYILECTBIATh OTOOP MCTOYHMKOB HHGpopMmanuu B VIHTepHETe B COOTBETCTBUHU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUA W TYTEM CpaBHEHHUS
pa3IMYHBIX HMCTOYHHUKOB BBIICNATH HMH(MOpPMAIMIO, KOTOpas SBIAETCS HPOTHUBOPEYMBON WM
MOYET OBITh HEJJOCTOBEPHOM;

o WCIOJIB30BATh TPU BBIMOJHEHUN Y4YEOHBIX 33JaHUN HAYyYHO--TIOMYJISIPHYIO JINTEPATypy
(Gu3nM4ecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypcbl ceTu VIHTepHeT, BlaaeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

. co3/laBaTb COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHs Ha OCHOBE 2—3
UCTOYHUKOB MH(POPMAIIUN (PU3UIECKOTO COMEP)KAHHsI, B TOM YHCJE IyOJHMYHO JeNaTh KpaTKue
cooOlIeHnss O pe3yibTaTax IPOEKTOB MM Y4YeOHBIX HCCIEAOBAaHHM, MPH 3TOM TPaMOTHO
UCTIOJIF30BaTh W3YYEHHBIN MOHATUHHBIN ammapar Kypca (U3WKH, COMPOBOXKIATh BBICTYIIJICHHE
MIpE3EHTALUEN;

. IPU BBINOJIHEHUH Y4YeOHBIX MPOEKTOB M MCCIENOBAaHUM pacnpenensTh 00sS3aHHOCTH B
Ipynne B COOTBETCTBUM C IIOCTABIEHHBIMH 3aJadyaMH, CJIEAUTh 32 BBIIOJHEHHUEM IIJaHa
NIeCTBUH, aJeKBATHO OICHMBATh COOCTBEHHBIH BKJIAJ B NIEATEIHLHOCTH TPYIIBI, BHICTPAHBAThH
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHIy o0yuenus B 8 kjacce npeIMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPa)XaTh
c(OPMHPOBAHHOCTh y 00yUarOIIUXCS YMEHUH:

. UCIOJIb30BaTh TMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB M
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKIE W aMOP(HBIE TeJla, HACHIIIIEHHBIN
U HEHACBHIIIEHHBIH Tap, BIAXKHOCTh BO3/yXa, TEMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBON
JIBUTATENlb, OSJEMEHTAPHBIA DIEKTPUYCCKUNA 3apsfl, JJIEKTPHUUECKOE TIOJe, TPOBOJHUKH U
JURJICKTPUKH, TIOCTOSHHBIHN 3JEKTPUYECKU TOK, MArHUTHOE TOJIE;

o pa3nuyath sBJICHUS (TEIUIOBOE pAacUIMpEeHHEe W CKaThe, TeIonepeaaya, TEIoBoe
paBHOBECHE, CMauWBaHWE, KAaNWJULAPHBIC SIBICHUS, WCIApeHWe, KOHICHCAIWs, IIIaBICHHE,
KpUcTalu3anus (OTBepAeBaHKE), KUIIEHHE, TeIulonepenadya (TerIonpoBOJHOCTb, KOHBEKIIHS,
U3JIYYCHUE), AJICKTPHU3AIMS TeJ, B3aUMOJCHCTBHE 3apsiOB, NEHCTBUS DIIEKTPHUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHe, B3aUMO/ICHCTBHE MarHUTOB, AEWCTBUE MArHUTHOTO MOJIS HAa IPOBOJIHUK C
TOKOM, DJIEKTPOMAarHUTHAs MHIYKIIMS) MO OMHMCAHUIO0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JJAHHOE (PU3HUECKOE SBJICHUE;

o pacrio3HaBaTh MPOSBICHUE HM3YYEHHBIX (DPU3MYECKHUX SIBICHUH B OKpY’KarollleM MHpE, B
TOM 4HuCle (QU3NYECKUE SBJICHHUS B INPHUPOJE: MOBEPXHOCTHOE HATSKEHHE M KalWJUISPHBIC
SBJICHUS B MPHUPOJE, KPUCTAUIBI B MpHpojne, u3nydeHue CojHIA, 3amMep3aHue BOIOEMOB,



Mopckue Opusbl, oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, OJJIEKTpUYECKHE SIBIICHUS B
atMocdepe, IIEKTPUUECTBO JKUBBIX OPraHM3MOB, MAarHWUTHOE TOJE€ 3eMiiH, Apei( MOIOCOoB,
pPOJIb MAarHUTHOTO TMOJIA JJIA KM3HU Ha 3emiie, MOJSIPHOE CUSHUE, MPU 3TOM IEPEBOJIUTH
MPAKTUYECKYIO 33/1a4y B Y4EOHYIO, BBIICIATH CYIIECTBCHHBIC CBOMCTBA (MMPU3HAKH) (DU3MUECKHUX
SIBIICHHI,

o OINKCHIBATh M3yUEHHBIE CBOMCTBA TeN W (U3MYECKUE SIBICHMSI, UCHONB3YS (U3UUECKUE
BEJIMUMHBI (TeMIiepaTypa, BHyTPEHHSIA dHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAeIbHas TEIJIOEMKOCTh
BEIIECTBA, YJCNbHAs TEIUIOTa IUIABJICHUS, yJAeJIbHAs TEIUIoTa MapooOpa3OBaHUs, YAEIbHAs
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJIbHAS BJIQKHOCTb BO3/yXa, OJJCKTPUUYECKUU 3apsiji, CHJIa TOKa, DSJIEKTPUUYECKOE
HaNpsDKEHUE, COMPOTHUBIICHHWE MPOBOJIHHUKA, YJEIbHOE CONPOTUBJIICHHE BelIeCTBa, paboTra U
MOIIIHOCTH JIGKTPUYECKOTO TOKA), MPU OMUCAHWH TPABHIHHO TPAKTOBATh (PH3UUYECCKHI CMBICI
HCIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS U €AMHUIIBI (PU3NUECKUX BEIUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIUYHHY C JPYTUMHU BEIHMYMHAMH, CTPOHUTH Trpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYUMH;

o XapakTepu30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIECCHI, HCIIOIb3YA
OCHOBHBIE€ TIOJIOKCHHUSI MOJIEKYJISIPHO--KMHETHUECKOW TEOPUU CTPOCHUS BEIIECTBA, MPUHIUII
CYNEepHOo3UIMK ToJiell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsna, 3akoH Oma ams
ydacTka 1enu, 3akoH Jxoyns—JIeHia, 3akoH COXpaHEHUs SHEPTHH, IIPU ITOM JIaBaTh CIOBECHYIO
(bopMyIIHPOBKY 3aKOHA U 3alIMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

o OO0BSACHATH (PU3UYECKUE MPOIIECCHl M CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTyaluil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NMPUUYUHHO-CICICTBEHHBIE CBSA3U, CTPOUTH
0o0BsicHeHHEe U3 1—2 JOTMYEeCKHX MIaroB ¢ OMOpo Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKHX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

o pemiate pacdy€THBIC 3amaud B 2—3 JIEHCTBUSA, WCIOJNB3YS 3aKOHBI M  (HOPMYIIHI,
CBs3BIBAIONIME (PU3WYECKUE BENMYMHBI: HA OCHOBE aHalu3a YCJOBHs 3a/laddl 3alHChIBaTh
KpaTKO€ YCJIOBHE, BBISIBISATh HEAOCTATOK JIAHHBIX ISl PEIICHHS 3aJadyH, BHIOMpATh 3aKOHBI U
dbopMyInbl, HeoOXoaUMBIE Al €€ pelleHus, MPOBOJUTh PAacU€Thl U CPABHHUBATH IOJYYEHHOE
3HAYCHHE (PU3NUECKON BETMYMHBI C U3BECTHBIMU JTAHHBIMU,

. pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIN (PU3UYECKUX METOJIOB,
WCIIONIb3YSl OINMCAaHUE MCCIEIOBAHMS, BBIACIATH IMPOBEPSIEMOE MPEANOI0KEHHE, OLICHUBATh
MPaBUIILHOCTH TIOPSIKA MMPOBEJACHUS UCCIIEI0OBAHMS, JIeTIaTh BHIBOJIBL;

. MPOBOJIUTD OTBITHI MO HAOTIOEHUIO GU3MUECKUX SIBICHUHN WM (PU3HUYECKUX CBOMCTB TEI
(kanwIIsSpHBIE SIBICHHWS, 3aBUCMMOCTH JaBJICHHS BO3AyXa OT ero o0b&Ma, TeMIleparyphl,
CKOPOCTH TIpoIlecca OCTBIBAaHUSI M HarpeBaHUs NpPH HU3JIYYECHHUH OT IIBETa HU3JIydaromen
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApEHHUs BOABI OT TEMIIEPATypbl >KUIKOCTH H
miomaau €€ TOBEPXHOCTH, AJICKTPHU3alldS T M B3aUMOJCHCTBUE DJCKTPUUYCCKUX 3apsJiOB,
B3aUMOJICCTBUE TIOCTOSHHBIX MAarHUTOB, BU3YyaJIM3allUsl MarHUTHBIX TMOJEH MOCTOSIHHBIX
MarHuTOB, JIEUCTBHS MAarHUTHOTO TIOJII HAa TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA  DNEKTPOJBUTATENS  TMOCTOSHHOTO  TOKa):  (OpMyIHpOBATh  MPOBEPSIEMBIE
MIPEAMNONIOKEHHS, COOMPATh YCTAHOBKY W3 TMPEMIOKEHHOTO OO0OpYIOBaHUS, OINUCHIBATH XOJI
ombITa ¥ (POPMYITHPOBATH BHIBOIBL;

. BBIMIOJIHATh TPSAMbIE MU3MEPEHUsI TeMIEpaTypbl, OTHOCUTEIBHON BIIA)KHOCTH BO3/yXa,
CHJIBI TOKA, HAMPSDKEHHS C MCIIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB M aTYUKOB (DU3UUECKUX
BEJIMYMH, CPaBHUBATH PE3yJbTAThl U3MEPEHUH ¢ yUETOM 3a/1aHHOM a0COTIOTHOM MOTPEITHOCTH;

. MPOBOANTh HCCIEIOBAHUE 3aBUCUMOCTH OJHON (DU3MUYECKON BEIWYMHBI OT JIPYrod C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEpPEHUHN (3aBHCHMOCTH COIMPOTHUBIICHHUS TPOBOJHUKA OT €ro
JUTMHBI, TUIOIIA/IA MONEPEYHOr0 CEYEHHs U YAEIBHOrO CONPOTUBIIECHUS BEIIeCTBA MPOBOJHUKA,
CWJIBI TOKa, HWAYIIETO uepe3 IMPOBOAHHUK, OT HAaNpsDKEHHsT Ha MPOBOJIHHUKE, HCCIeIOBaHUE
MOCJIEIOBATEIbHOTO M MapajUIebHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IIAHUPOBATH



UCclIeIoBaHuEe, COOUPATh YCTAHOBKY U BBINOJIHATh U3MEPEHMUS, CIELys IPEIJIOKEHHOMY IUIaHY,
(uKCUpOBaTh pPE3yNbTATHl IMOJYYECHHOH 3aBHCHMOCTH B BHUAE TaONUIl U TpaduKOB, IeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIECIOBAHMS;

o IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMsI (U3NYECKUX BEJIWYMH (ylelbHas TEIIOEMKOCTb
BEIIIECTBA, CONPOTHUBICHUE IIPOBOJHUKA, paboTa M MOIIHOCTh HJIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs NPEJIOKEHHON
WHCTPYKLUH, U BBIYUCIIATh 3HAYCHUE BEITUYHHBI;

o coOmogaTh TpaBWia TEXHUKM O€30MacHOCTH Tpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;
. XapaKTepu30BaTh MPUHLIUIIBI JCHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB

C ONOpOH Ha MX omucaHus (B TOM 4YMCIE: CHCTEMa OTOIJIEHHS JIOMOB, I'MTPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIICKTPUUYECKON SHEPIHH, SJIEKTPOOCBETUTEIILHBIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE HPENOXPaHUTENH,
AJIEKTPOMArHuT, AJIEKTPOJIBUraTeNlb IOCTOSHHOIO TOKA), MCIOJNb3Yysl 3HAHUS O CBOMCTBAxX
bu3nueckux ABICHUNA U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

o pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEpUTENbHblE NPUOOPHI IO
cXeMaM M CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC, TIICUXPOMETD,
TUTPOMETp, IBUraTellb BHYTPEHHEro CrOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI
AIIEKTPUYECKUX LeNeil ¢ MOCHeA0BaTEIbHbIM U MapajlyielbHbIM COEJUHEHUEM 3JIEMEHTOB,
pasyinyas ycJIoBHble 0003HAUEHUS 3JIEMEHTOB MIEKTPUUECKUX LeTel;

o IPUBOAMUTH IpUMEpbl (HAaXOAUTh HMH(OpMALMIO O MpUMepax) HPAKTUYECKOIO
UCTIOIb30BaHUsl (PU3NYECKUX 3HAHWN B TIOBCEJIHEBHOW JKU3HM /IS oOecriedeHns 0€301macHOCTH
npu oOpalieHuu ¢ npubopaMM U TEXHHUUECKUMM YCTPONCTBAMM, COXpPAHEHHs 310pPOBbS U
COOJIIOIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEACHUS B OKpYIKaIOIIEl Cpese;

o OCYIIECTBIISTh MOUCK MH(pOpMAK (HU3NIECKOTO couepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAaHMM M MyTéM CpaBHEHHs JIOMOJHUTENIBHBIX HCTOYHMKOB BBIJCINATH
uH(pOpMaLINIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;

o WCIOJIb30BaTh MPH BBIOJHEHUU Y4YEOHBIX 3a/laHUl HAyYHO--TIOMYJISIPHYIO JUTEpaTypy
(Gu3nMUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT, BlaJeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

o co3/laBaTb COOCTBEHHbIE IHMCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHKOB (PM3MUECKOTO COJIEpXKaHMsI, B TOM YHUCIIE MyOJINYHO
NPEJICTaBIATh PEe3yNbTaThl MPOEKTHOM WM HCCIIEOBATEIbCKON N1€ATEIbHOCTH, MPU 3TOM
IPaMOTHO HCHOJb30BATh HM3YUYCHHbIH MOHATUHHBINA ammapar Kypca (U3HMKH, COIpPOBOXIATb
BBICTYIICHHE NTPE3CHTALNEM;

o IpPU BBIMOJIHEHUH YYEOHBIX TPOEKTOB M UCCIEAOBAHUNA (PU3NYECKUX MPOIIECCOB
pacrpenenaTb 0043aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABICHHBIMH 3a7a4yaMH, CIEIUTh 32
BBIMIOJTHEHUEM IUIaHa JIEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN
BKJIaJl B JIESITEIBHOCTh I'PYMIbI, BHICTpPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJIEHCTBUE, MPOSBIAL
TOTOBHOCTb pa3peiaTs KOHQIUKTHI.

K koHIty o0yueHus B 9 kjiacce rnpeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:

o UCIIOJIb30BaTh TOHATHA: CHUCTeMa OTcuéra, MaTepualbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTr0 JIBWXKEHHUs, Nedopmanus (ynpyras, IiacTHUecKas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3kH, LEHTP TSHKECTH, aOCOIHOTHO
TBEPJI0E TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHHMUECKUE KOJIEOaHUs U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3J€KTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M AIBbHO30PKOCTh, CIIEKTPBl UCIYCKaHHs U MOTJIONIEHHs, anbda-, OeTa- u
ramMMa-u3J1y4eHusi, U30TOIbL, SA€pHAs YHEPTEeTHKA;



o pa3nuyath SBICHUS (paBHOMEPHOE M HEPaBHOMEpPHOE MPSIMOJIMHEHHOE MIBH)KEHHE,
PaBHOYCKOPEHHOE TMpPSAMOJMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEpPHOE
JIBUKEHHE IO OKPYKHOCTH, B3aUMOJIEUCTBUE TeJl, PEAaKTUBHOE IBHXKEHHE, KoJebaTeIbHOoe
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJCOaHUs), PE30HAHC, BOJHOBOE JBIIKEHHE,
OTpakeHHE 3BYKa, MPSMOJIMHEHHOE pacHpoCTpaHEHUE, OTPaKEHHE M MpPeIOMIIEHHUE CBETa,
NOJTHOE BHYTPEHHEE OTPaKCHHE CBETa, pa3joXKeHHe Oeloro cBera B CHEKTP U CIOXKECHHE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs PaJIMOaKTUBHOCTb, BO3HUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa H3JIyYeHHUs) MO ONUCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIONINX JaHHOE (PUZNYECKOE SBIICHUE;

o pacrno3HaBaTh MPOSABICHUE U3YUYEHHBIX (PU3MUECKHUX SIBICHUN B OKpY’KaroleM Mupe (B
TOM YHciie (pU3HUECKUE SIBICHUS B IPUPOJIE: IPUIUBHI M OTIUBBL, ABIKEHHE Tu1aHeT CoHeuyHOU
CUCTEMbI, PEAKTHBHOE JIB)KEHUE JKHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMU,
3eMJICTPSICCHUE, CEWCMUYECKHE BOJIHBI, I[yHaMH, 3XO, IBETa TeJ, ONTHYECKUE SBJICHUS B
npupoje, OHMONOrHYecKoe JeHCTBHUE BUAMMOIO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO
U3Y4YCHUH, eCTECTBEHHBIH pAaJMOAKTUBHBIM (OH, KOCMHYECKHE JY4YH, pPaIHOaKTHBHOE
U3IyuYeHUEe MPUPOJHBIX MHHEPAJIOB, ICHCTBHE PATUOAKTHUBHBIX HW3IYyYEeHUH HA OpraHu3M
YeJIoBeKa), MIPH 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICISATH CyIIECTBEHHBIC
cBoMcTBa (MPU3HAKHN ) GU3HUCCKUX SBICHHM;

o OINKCHIBATh M3yUEHHBbIC CBOMCTBA TeN W (U3MUYECKUE SIBICHUS, UCIONB3YS (U3UUECKUE
BEJIMYMHBI (CPEHsS U MCHOBEHHAsi CKOPOCTh TeJla TP HEPaBHOMEPHOM JBMKEHUH, YCKOPEHHE,
nepeMenieHre, MyTh, yrioBas CKOPOCTh, CHJIA TPEHUs, CHJIA YIPYrOCTH, CHJIA TSKECTH,
YCKOpEeHHEe CBOOOIHOTO MAjeHUs, BEC Tella, MMITYJIbC Tella, MMITYJILC CHJIBI, MEXaHUYecKas
paboTa MU MOIIHOCTH, MOTEHLMAJIbHAS SHEPrus Teja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIMATIbHAS SHEPTHs CXKATON NPYKWHBI, KHHETHYECKasi SHEPrus, IOJIHAS MeXaHHYecKas
SHEprus, Mepuoj M 4YacToTa KoJIeOaHW, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, TOKa3aTelb TMPEJIOMIICHHUS CpPEAbl), NMPH ONMCAHWK TPABHIBLHO TPAKTOBATh
(bu3nUecKuil CMBICI UCTIOIb3YEMBIX BEJIMYMH, O003HAYEHUS U €AMHUIIBI (U3NUYECKUX BEJTUYHUH,
HaXOAUTh (OPMYIIbI, CBS3bIBAIOLINE JAHHYIO (DU3MUECKYIO BEJIMYUHY C JIPYTUMH BEIMUYHMHAMU,
CTPOUTH TpapUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

. XapaKTepu30BaTh CBOMCTBA Tel, (pu3MUecKUe SIBIEHUS U MPOLECCH, UCMONb3Ys 3aKOH
COXpaHEHHs HHEPIrHH, 3aKOH BCEMHPHOTO TATOTCHWS, MPUHIMIT CYNEPIIO3UIIMA CHJI, TIPUHIIUT
oTHOcUTeNnbHOCTH ['anuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsS HWMIYJIbCA, 3aKOHBI
OTpPaKEHHsI W TPEJIOMJICHUS] CBETAa, 3aKOHBI COXPAaHEHHs 3apsI0BOTO M MAaCCOBOTO YHUCEIN TPHU
SJIEPHBIX peakIusaX, IpU 3TOM JlaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBaTh €ro
MaTeMaTHYECKOE BBIpaKECHNUE;

o OOBSICHATH (PU3NIECKHE TIPOLIECCH M CBOMCTBA TEII, B TOM YMCIIE M B KOHTEKCTE CUTYAIHH
NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH MPUUMHHO--CIIEJICTBEHHBIE CBS3H, CTPOHUTH
00BsicHEHHE M3 2—3 JOTMYECKHX MIaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemaTh pacuéTHbIe 3a/1a4M (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHUH), UCHOJb3YS
3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE (PH3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a91
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBISATh HEAOCTAIONIIME WM M30BITOUYHBIC JaHHBIE, BHIOUPATH
3aKOHBI M (OPMyJIBI, HEOOXOIWMBIC ISl pEIICHUs, MPOBOAWUTH pAcu€Thl M OICHUBATh
PEATMCTUYHOCTD MOJYYECHHOTO 3HaUCHHSI (PU3MUECKON BEIMUHHBI,

o pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILIHM (PU3UYECKHX METOJIOB,
UCTIONB3Ysl ONHMCAaHUE WCCICIOBAHUS, BBIIENATH IPOBEPSIEMOE IPEAIONIOKEHHIE, OICHUBATh
NPaBUWIBHOCTh TOPSIKA TPOBENEHHsS] HCCIEAOBAaHMs, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJICHUHN 1 OTIBITOB;

o MIPOBOAUTH OMBITHI IO HAOIIONEHNIO (PU3NUYECKUX SBICHUHN WK (PU3NYECKUX CBOMCTB Tel
(u3y4yeHue BTOpPOro 3akoHa HbBIOTOHa, 3aKOHA COXpPAaHEHMS SHEPIHM, 3aBUCUMOCTH IEepHoJa



Kosie0aHui MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYABl MJIBIX KOJIeOaHUM, IPSIMOJIMHEHHOE PaclpOCTPAHECHUE CBETA, Pa3lIoKeHHUE 0eoro
CBETa B CIIEKTp, U3yUYE€HHUE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKajie U CBOMCTB M300paKEHUS
npeaMera B coduparoei JInH3e, HaOII0IeHHE CIUIOIIHBIX M TMHEWYAThIX CIIEKTPOB U3ITYyUYCHHUS):
CaMOCTOSITENIbHO cOOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 0O0pYyI0BaHMUS, ONUCHIBATH X0
OTIBITA U €TO PE3YNbTAThI, POPMYIUPOBATH BHIBOJIBI,

o MPOBOJUTH IPH HEOOXOAWMOCTH CEpPHI0 TPSMBIX H3MEPEHUH, ONpedeNsss cpenHee
3HAUCHUE U3MEPSEMON BEIHMYUHEI ((POKYCHOE PAcCCTOSIHUE COOMPAIOIIEH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MPUOopa);

o MPOBOAUTh HCCIIEJOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIHMYUH C HCIOJIb30BaHUEM
OpSAMBIX W3MEPEHUH (3aBUCHMOCTH ITyTH OT BPEMEHHU NpPU PaBHOYCKOPEHHOM JIBHXKEHHUU Oe3
HAYaJbHOM CKOpPOCTH, Iepuojia KojeOaHWH MaTeMaTH4eCKOro MasTHHUKA OT JIJIMHBI HHUTH,
3aBHCUMOCTH yTJIa OTPaKEHHs CBETa OT YIJIa MaJeHHUs U yria NPeJIOMIICHHUS OT yria HaJeHus):
IUTAHUPOBATh HCCIEAOBAaHUE, CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3yJbTaThl
MOJYYCHHOH 3aBUCHUMOCTH (DM3MYECKHX BEJIWYHMH B BHJE TaONHIl U IpadUKOB, JIEIaTh BHIBOIBI
M0 pe3yJIbTaTaM UCCIEIOBaHNUS;

o MPOBOANTh KOCBEHHBIE U3MEpPEHHS (PU3MYECKHX BEIUYUH (CpelnHsis CKOPOCTh U
YCKOpPEHHE TeJa MpPH pPAaBHOYCKOPEHHOM JIBUKCHHUHU, YCKOPEHHE CBOOOIHOTO IIaJCHHUS,
KECTKOCTD MPYKUHBI, KOOPPUIIMEHT TPEHHSI CKOJIBKEHUS, MEXaHUYeCKasi padoTa U MOIIHOCTb,
4acToTa M MepHo KojaeOaHUil MaTeMaTHYeCKOTro M MPYXUHHOTO MAasTHUKOB, ONTHYECKAs CUIIa
coOuparomield  JHUH3BI, PAJAMOAKTUBHBIN  (OH): MIaHHpPOBaTH H3MEpEHUs, CcoOupaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY H BBITIOJIHATH U3MEPEHUS, CICLysl IPEITI0KESHHON HHCTPYKIIHH,
BBIUMCIISATH 3HAYCHHE BETMYMHBI U aHAIM3UPOBATh MOJYyYEHHBIEC PE3yIbTaThl C yUETOM 3a/1aHHOMN
IIOTPELIHOCTH U3MEPEHU;

o coONIoIaTh MpaBWJa TEXHUKH OC30MacHOCTH mpu pabore ¢ 1abOpaTOpPHBIM
000pyaOBaHUEM;
o pa3nuyaTh OCHOBHBIC MPU3HAKU U3YUYCHHBIX (PU3UYECKUX MOJICIICH: MaTepralibHas TOYKa,

a0COIIOTHO TBEPOE TEJIO, TOYEUHBIM UCTOYHUK CBETA, JIy4, TOHKAs JINH3a, [IJIaHeTapHasi MOJIENb
aToOMa, HYKJIOHHasi MOJIEJIb aTOMHOT'O Spa;

o XapaKTepu30BaTh MPUHLIUIIBI JCHCTBUS N3YYEHHBIX PUOOPOB U TEXHHUUECKUX YCTPOUCTB
C Omopoil Ha WX omucaHus (B TOM 4YHCIIE: CIHIOMETP, JATYUKHU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHUs, paKeTa, 53XOJO0T, OYKH, Iepuckor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), Hcronb3ys 3HaHHUA O CBOWCTBaX (hU3MUECKHUX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

o HCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbBIE PUCYHKH H3YYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX TMPUOOPOB UM  TEXHOJOTMYECKHX TMPOIECCOB IPU pPEIIEHUH y4yeOHO--
NPaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
cobuparoie TMH3E;

. NPUBOJUTL TNpUMEpPbl (HaXoAUTh UHGOPMAIMI0O O MpPUMEPax) MPaKTHYECKOrO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpalieHuu ¢ MpudopaMM W TEXHHUUECKUMH YCTPOWCTBAMM, COXpPAHEHHs 30pPOBbS U
cOOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY KaloIlIel cpefe;

o OCYIIECTBIATh MOMCK HH(popmanuu Qusudeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO ~ (OPMYJIHMPYS  TOMCKOBBI  3alpoc, HAXOMUThb IYTH  ONpeAeeHHUs
JIOCTOBEPHOCTH TMOJYYeHHON MH(QOpPMAIMK HA OCHOBE MUMEIOIIUXCSI 3HAHUN U JTIOTIOJTHUTEIbHBIX
HCTOYHUKOB;

. UCIOJIb30BaTh MPU BBHIMOJHEHUN Y4YEOHBIX 33/JaHUN HAy4HO--TIOMYJISIPHYIO JINTEpaTypy
buznyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetu WHTepHeT, BIajeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKA U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;



. co3/1aBaTh COOCTBEHHBIEC MMMCbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMALIUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOTO conIepKaHMs, MyOJMYHO MPEACTABISATh pPE3yJIbTaThl
IIPOEKTHOM WJIM HCCIIEN0BATEIbCKOM JESATEIBHOCTH, IIPH 3TOM TIPaMOTHO HCIIOJIb30BaTh
U3yYeHHBII MOHATUIHBIN ammapar u3y4aeMoro pasjena (pu3uKu U CONMPOBOXKIATh BHICTYIUICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kouau4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypeb
Paznen 1. ®usnka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPA
bubmuorexa [JOK
11 Pusuia - Hayka o npupoze 2 0 https://m.edso00.ru/7f416194
bu6mmorexka [IOK
12 (DH3HHECKHE BEIHHHbI 2 0 . https://m.edsoo0.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAy4HBIN METO MO3HAHUS 2 0 1 hitps://m.eds00.ru/7f416194
Hroro no pazneny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHHH BellleCTBa
bu6mmoreka [JOK
21 Crpoenne pemectsa . 0 0 https://m.edsoo0.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 5 0 1 bubmuorexa [JOK
' BEIIICCTBA https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBa 2 1 0 https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
bu6mmorexa [IOK
3.1 Mexanmieckoe ABmKeHIE 3 0 0 https://m.edsoo.ru/7f416194
3.2 WNueprus, Macca, TUIOTHOCTh 4 0 1 bubmorexa [IOK

https://m.edso0.ru/7f416194
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bubmuoreka [JOK

3.3 Crna. Bupt cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 0 bubnmoreka [JOK
' TeJIaMU, YKUIAKOCTAMU U Ta3aMu https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.2 Jlanenue xuaKoctn S 0 https://m.edso00.ru/7f416194
bu6mmorexka [IOK
4.3 ATMocepHoe 1aBneH1e 6 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEpPrus
bu6mmorexa [IOK
51 Pabora n mommHocTh 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.2 Hpoctsie mexanusmel 5 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.3 Mexanmrieckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHuUe pa3iesioB H TeM (uudposbie)
Ne n/mm Y —— Beero KO6HTp0JILHLIe HpﬁaKTI/I‘lCCKI/Ie 0Bpa30BATETBHBIE
padoThI padoThI pecype
Pa3pean 1. TerioBblie IBJICHUSA
1.1 CtpoeHHe U CBOMCTBA BENICCTBA 7 0 0 ﬁggg?/ﬁeezziorﬁﬂ f4181ce
bubnuorexa [JOK
12 Teroneie mpoeccs! 21 . > https://m.edséf).ru/?f4181ce
Hroro mo pazneny 28
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
21 DNeKTpUUYECKHe 3apsiibl. 3apsHKEHHBIE Tela 7 0 1 bubnuotexa [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 Eggg?/?see%zioﬁﬂ f4181ce
bu6mmoreka [JOK
23 MarmuTibie ABICHHS 6 ! 15 https://m.edsoo.ru/7f4181ce
2.4 DNIEKTPOMAarHuTHasE MHIYKIUS 4 0 0 Eggg?/?see%zioﬁﬂ f4181ce
Hroro mo pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeEM (mdpoBbie)
Ne i/ NporpaMMEI Beero Kognpo.m)m,le HpﬁaKaneCKne 06PA30BATEIBHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 BaamvopericTeme Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHHS 10 . 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3jnen 2. Mexanuveckne KoJe0aHUs U BOJHBI
bu6mmoreka [JOK
21 Mexanieckue Koneoanms ! 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazjen 3. DJeKTpOMarHUTHOE 10JI€ H 31€KTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 1 2 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znea 4. CBeToBbIE ABJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 0 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U onTHYECKUE TPUOOPHI 6 0 3 bubmuoreka [JOK
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bubmuoreka [JOK

4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen 5. KBanToBbI€ SIBJIEHHSI
bubmuoreka [JOK
5.1 Hcnyckanue u MorIoneHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
>3 FAcpHEIe peaKiuti ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHHE COEPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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