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IIOACHUTEJ/IbBHASA 3AIITMCKA

[Tporpamma mo ¢u3vKe Ha ypOBHE OCHOBHOTrO 001jero oOpa3oBaHMs COCTaBieHa Ha OCHOBE TIOJIOXKEHWH U TpeOOBaHMM K pe3yJsbTaTam
OCBOeHMsI Ha 0a30BOM ypOBHEe OCHOBHOUM oOpa3oBaTesbHOW Tporpammbl, TipefcTtaBieHHbIXx B ®T'OC 00O, a Takke ¢ y4éToM (eepanbHON
paboueii porpamMmbl BocriuTaHusi M KoHueniyy npemnojaBanust yuebHoro ripegmeta «Pusnkar.

Cojep>kaHue TIporpamMmsl 110 (hr3vKe HarpaB/ieHO Ha (hOpMHMpOBaHHMe ecTeCTBeHHOHAYyYHOM paMOTHOCTH 00ydaroIuXcsi U OpraHU3aliyio
u3yueHusi (U3MKU Ha JeATebHOCTHOW OCHOBe. B mporpamme mo ¢u3uKe yuMTHIBAlOTCS BO3MOXKHOCTH y4ueOHOTO TipefiMeTa B peanv3aljiu
tpeboBanuit ®PI'OC OOO K TUIAaHUPYeMbIM JIMYHOCTHBIM W MeTarnpeJMeTHbIM pe3ysbTaTaM OOyueHUs, a TaKKe MeXXIpeJMeTHbIe CBSI3U
eCcTeCTBeHHOHAYUHBIX yueOHBIX TIPeIMETOB Ha YPOBHE OCHOBHOTO 0011[ero 00pa3oBaHusl.

[Tporpamma o ¢y3vke ycTaHaB/IMBAeT paciipezeseHre yueOHOro MaTepyasa 1o rogaMm obydeHus (110 Kaaccam), Tipe/ijiaraeT MpUMepHYIO
TIOC/IeIOBaTeIbHOCTh M3YyUeHUsi TeM, OCHOBAaHHYH) Ha JIOTMKe Da3BUTHs TPeAMETHOTO COJlepXKaHUsi M Y4yéTe BO3PACTHBIX OCOOEHHOCTei
00yyaroImuyxcsl.

[Tporpamma 1o ¢u3srKe pa3paboTaHa C 1ie/ibl0 OKa3aHUsI MeTO/IMYeCKOl TTOMOILM YUUTe/Tt0 B CO3/jJaHUK paboueii IporpaMMsl 110 yueOHOMY
npesMeTy.

du3vKa SBIsSeTCS CUCTeMO00OpPa3yroIUM /711 eCTeCTBEHHOHayUHbIX yueOHBIX MpejMeTOB, ITOCKO/IBKY (U3UUYecKre 3aKOHBI JIeKaT B OCHOBE
TIPOIIECCOB U sIBJIEHWM, M3y4yaeMbIX XUMHeH, Ouosorued, acTpoHOMHeld W (GU3UYeCKOW reorpaduiell, BHOCUT BK/aJ] B €CTeCTBEHHOHAYyUHYHO
KapTUHY MHpa, TIpe/ioCcTaBsisieT Hanbosee sicHble 00pasiibl MPUMeHeHUs] HayYHOT'0 MeTO/a TI03HAaHKS, TO eCTh Crocoba MmoTyyeHus: JOCTOBEPHBIX
3HaHWM O MUpe.

OfHa 13 TJIaBHBIX 3a7au (M3MUeckoro obpa3oBaHust B CTPYKType oOiiero obpa3oBaHMsi COCTOUT B (DOPMHPOBAaHWM €CTeCTBEHHO HayYHOU
I'PaMOTHOCTH Y MIHTepeca K HayKe y 00yJaroLuxcs.

W3yuenune ¢usuku Ha 6a30BOM YpOBHe TpeJriosiaraeT OB/aJieHUe CaeyHLUMH KOMITeTeHTHOCTSIMH, XapaKTepU3yILUMHU eCTeCTBeHHO -
HAy4YHYH IPAMOTHOCTb:

® HAy4HO OOBSICHSITH SIBIIEHUS;
® OL|eHMBATh U MOHUMAaTh 0COOEHHOCTH HAyYHOTO UCCIIe/JOBaHUS;
® VHTepIIpeTUpOBAaTh JJaHHble U UCMO/Ib30BaTh HAYUYHbIE J0Ka3aTe/IbCTBA Ji/1s1 IOyYeHUs BbIBOZIOB.

Llemm u3yueHuss Gpu3MKA Ha YpPOBHe OCHOBHOTO o01iero obpa3oBaHusi orpeZiesieHbl B KoHIenipy rpernofaBaHust yueOHOro rpeameTa
«®um3nka» B oOpa3oBaTenbHBIX oOpraHu3anusix Poccuiickoit @Pefeparnuy, peanu3ylOIIMX OCHOBHBIe 001je00Opa3oBaTesibHbIE TPOTPaMMBbI,
yTBep)KAEHHOM petienueM Kosuternu MunucTepcTBa npocBeljeHus: Poccutickoii ®epeparun (mpotokos ot 3 gekabpst 2019 r. Ne [TK4BH).

Henu nzyuenus pu3mKu:

* ripuoOpeTeHNe UHTepeca U CTpeMJieHUs] 00yJaroIUXCsl K HAYyYHOMY U3YUeHHIO MPUPO/Ibl, Pa3BUTHE UX UHTE/IeKTYaTbHbIX U TBOPUECKUX

criocobHOCTel;

® pa3BUTHe Tpe/ICTaB/IeHUI 0 HaAyUHOM MeTo/le TI03HaHus U (POpMUPOBaHKe UCC/Ie/l0BaTe/IbCKOIO OTHOLLEHUS K OKPY>KarOLLUM SIBJIEHUSIM;



¢ hhopMHpOBaHKe HAyYHOT0 MUPOBO33PeHHUs KaK pe3y/bTaTa u3yuyeHrsi OCHOB CTPOeHUsI MaTepuu U (PyHJaMeHTaIbHbIX 3aKOHOB (PU3UKU;
¢ hopMrpOBaHUe TIpe/iCTaBAeHN 0 posiv GU3UKHU [i7Is1 pa3BUTHS JPYTUX eCTeCTBEHHbIX HayK, TEXHUKU U TeXHOJIOTHH;
® pa3BUTHe TIpPeJCTaB/IeHH O BO3MOXHBIX cdepax Oyayiei mpodecCHoHaTBLHOW /IeATebHOCTH, CBS3aHHON C (PU3MKOM, MOATOTOBKA K
JanbHelieMy o0yueHHIO B 3TOM HarlpaBJieHUH.
HocTwkeHne 3THX Iie/ied porpaMMbl 1o (u3KKe Ha YPOBHe OCHOBHOTrO 001jero obpa3oBaHusi obecrieunBaeTCsi pelieHrueM CJieAyoImx
3ajau:
® puoOpeTeHWe 3HAHUK O JUCKPETHOM CTPOEHWM BEIIeCTBA, O MeXaHWUeCKHX, TETUIOBBIX, 3JIEKTPUUECKUX, MarHUTHBIX M KBaHTOBBIX
SIBJIEHUSIX;
® npruoOpeTeHre YMEHUI OMMCHIBATh U O0BACHATEH (PU3HUECKHUe SIBJIEHHS C UCIT0/Ib30BaHUEM TI0/TyYeHHBIX 3HAHUM;
® OCBOEHME MEeTO/IOB pellleHUs] TIPOCTEMIMX PacuéTHBIX 3a/lad C WCMO/b30BaHUeM (U3UUeCKUX Mogesieli, TBOPUECKHWX W TPaKTHUKO-
OpHEeHTUPOBaHHbIX 3a/lay;
® pa3BUTHE YMEHWM Ha0JII0jaTh MPUPO/HBIE SIBJIEHUS U BHITIOHATD OMbITHI, JaOOpaTOpHbIE PabOThI U SKCIIepUMEHTa/IbHbIe KCC/Ie/JOBAHUS C
WCTIO0/Tb30BaHUEM M3MEPUTE/bHBIX IPUOOPOB;
¢ ocBoeHHe MpUEMOB paboTel ¢ uHMOpMaLel GHU3NUECKOTO COZiep>KaHUsl, BK/ItOUasi THPOPMAIMIO O COBPEMEHHBIX [JOCTIKEHUSIX (DH3UKH,
aHa/M3 U KpUTUUeCKoe OlLleHMBaHKe UH(pOpMaLiy;
® 3HAKOMCTBO CO c(pepamu rpocdeccroHaIbHON [IeATe/TbHOCTH, CBSI3aHHBIMU C (PU3HUKOM, U COBPEMEHHBIMUM TeXHOIOTHUSIMUA, OCHOBaHHBIMM Ha
JOCTYKeHUSIX (pr3ruecKoi HayKH.
Ha usyuenue ¢u3vky (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO o0Oiriero obpa3oBaHust otBoguTcsi 238 yacoB: B 7 Kiacce — 68 yacoB (2
yaca B HeJento), B 8 Kmacce — 68 wyacoB (2 uyaca B Hemeno), B 9 kmacce — 102 wvaca (3 yaca B Hejes).

[TpepasiaraemMelii B iporpaMMe 10 ¢u3rKe repeueHb 1ab0pPaTOPHBIX PabOT M OMBITOB HOCUT PeKOMeH/jaTe/TbHbIN XapaKTep, yUuTesb feaeT
BbIOOp IpoOBe/ieHUst 1abopaTOPHBIX PabOT U OMBITOB C YYETOM WHAMBUYATbHBIX 0COOEHHOCTel 00yJaroluXcsi, CIHMCKa KCIepUMeHTaTbHbIX
3a/laHyK, NpeJijlaraeMbIX B paMKax OCHOBHOI'O I'OCYZ,apCTBEHHOI' O 3K3aMeHa 110 (pU3MKe.



COJEPXAHUE OBYYEHUSA

7 KVIIACC

Paszgen 1. ®u3uka U eé po/ib B N03HAHUH OKPY)KaloLiero Mmupa.

dusuKa — HayKa 0 rpupoge. fBneHus npupoasl. Pusnyeckue siBlIeHUs: MeXaHUueCcKue, TeIIoBble, 3/IeKTPUUeCKre, MarHUTHbIe, CBeTOBbIe,
3BYKOBBIE.

dusnyeckue BenMurHbl. Vi3mepenue ¢ursnyeckux BennunH. Pusnueckre npubopsl. [TorpemHocTs n3Mepenunii. MexyHapojHasi ccTeMa
eIHULI.

Kak ¢wu3mka v Apyruve ecrecTBeHHble HayKd HM3Yy4alOT TPUPOJAY. EcTecTBeHHOHAayuHBI MeTO[, TO3HAHUs: HaO/IO/leHWe, TOCTaHOBKa
HAy4HOTO BOIPOCA, BLIJBI)KEHHWE TMIIOTe3, SKCIIEPUMEHT TI0 TPOBepKe TUMOTe3, 00bsicHeHWe Hab/roaeMoro siBjieHusi. OmnvicaHve (QU3UUYecKuX
SIBJIeHUM C TIOMOILIbIO0 MO/IeJIen.

Hdemoncmpayuu.

1. MexaHuueckue, TeIjIOBble, 3/IeKTPUUECKHe, MarHUTHbIe, CBETOBbIE SIBJICHUS.

2. ®usnyeckue MpyUOOPHI U MPOLie/[ypa MPSIMbIX M3MepeHHi aHaIorOBbIM U LU(GPOBLIM ITPHOOPOM.

JlabopamopHbie pabombl u onbIMmsl.

OripefiesieHyie LIeHbI Jje/IeHUs IIIKaIbl N3MepUTeTIbHOTo TIprubopa.

V3mepeHune pacCTOSTHUM.

M3mepenre 00bEMa KUAKOCTH U TBEPAOTO TeJa.

OrnpeziesieHrie pasMepoB MaJlbIX TeJl.

N3mepeHue Temrneparypbl IIpU OMOLLY JKUAKOCTHOIO TepMOMeTpa U JaTuYMKa TeMIlepaTyphbl.

[TpoBefeHue vcciie[0BaHus 110 IPOBEPKe MMITOTe3bl: AalbHOCTh 10J1ETa 11apyKa, MyIleHHOT0 FOPU30HTaIbHO, TeM 0oJblile, yeM OoJblie

ok wh =

BBICOTA My CKa.

Pa3pesn 2. IleppoHaya/ibHbIe CBe/JeHUA 0 CTPOEHUM BellecTBa.

CTpoeHue BelljecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBalOL[1e JUCKPETHOEe CTPOEHHE BeleCTBa.

[BwxeHue uactul] BeijecTBa. CBsI3b CKOPOCTH JBMXKEHUSI YaCTHL] C TeMriepaTypoii. BpoyHoBckoe aBmxeHue, quddysus. Blaumoaelictere
YyaCTUL] BeleCTBa: NPUTSHKEHUe U OTTaIKUBaHUe.

ArperaTHble COCTOSIHUSI BeIlleCTBa: CTPO€HHE Ta30B, >KUAKOCTe U TBEPAbIX (KpUCTa//IMueCKux) Tes. B3auMOCBs3b MeXAy CBOMCTBAMU
BeIIeCTB B Pa3HbIX arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJIEKY/IIPHBIM CTpoeHreM. Oco6eHHOCTH arperaTHbIX COCTOSTHUM BO/IbI.

Hdemoncmpayuu.

1. HabmomeHue 6POYHOBCKOTO JABWKEHMUS.

2. Hab6mopenue muddysun.



3.

HabnrozieHue siByieHUM, 00BSICHSIONUXCS TIPUTSDKEHUEM WA OTTa/IKUBAaHUEM UaCTHI] BeIlleCTBa.

JlabopamopHble paGombl U ONbIMbL.

1.
2.
3.

OtleHKa ZitaMeTpa aToMa MeTO/JoM PsiZIoB (C UCIo/Ib30BaHWeM ¢oTorpaduii).
OnbITHI 110 HAOTFOZEHUIO TETIJIOBOTO PACIIIMPEHUs T'a30B.
OmBITHI 110 0OHAPY>KEHUIO [IeHCTBHUS CHJT MOJIEKY/ISIPHOTO MPUTSDKEHMUS.

Pasgen 3. /IBr)keHue U B3auMo/ielCTBHE TeJl.

MexaHnueckoe ABWKeHHe. PaBHOMepHOe M HepaBHOMepHoOe JBwxeHue. CKopocTb. CpeiHsisi CKOPOCTb NPHM HEPAaBHOMEDHOM [IBUXKEHHU.
Pacuét nmyT! U BpeMeHU [IBUKeHUs.

ABnenue uHepuuK. 3akKOH UHepLUWU. B3arMogelicTBre Tel Kak MpUUKMHA U3MEeHEeHHs CKOPOCTH BMWXKeHUs Tesl. Macca Kak Mepa MHEPTHOCTH
tena. [lnotHOCTE BetjecTBa. CBsA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B JUHUIIE 00bEMA BeIeCTBa.

Cusia KaK XapakTepyucTHKa B3aumogercTBus Tes. Cuia ynpyroct U 3akoH ['yka. Vi3mepeHue cuiibl ¢ MOMOLIBIO0 JUHaMoMeTpa. fIBjieHue
TATOTeHUs1 U Cusa TsbkecTd. Cula TsSDKeCTU Ha ApYrux riaHetax. Bec Tenma. HeBecomocTh. CrioxkeHue CWJ/, HanpaB/eHHbIX M0 OJHOM TPSIMOM.
PaBHogelicTBytO1Iast cuil. Cusia TpeHUsi. TpeHre CKOJTb)KeHUs1 ¥ TpeHUe MoKosl. TpeHue B TIPUPO/ie U TeXHUKe.

Hdemoncmpayuu.

ek wh =

HabnrofeHre MexaHMUeCcKoro JBIKEHUS Tera.

V3mepeHune CKOPOCTH NPSIMO/IMHEWHOTO IBU)KEHUSI.
HabmtofeHue siBfieHNsT MHEPLAU.

HabmtoeHre 3MeHeHUs1 CKOPOCTH TIPY B3aMO/IeCTBUM TeJl.
CpaBHeHHe Macc I10 B3aUMOZENUCTBUIO TeJl.

CrnoykeHue CUJI, HarpaB/IeHHbIX 110 OHOW TIPSIMOM.

JIa6opamopr1e pabombl u onbiMbl.

—

DA W

OmnpesienieHre CKOPOCTH PaBHOMEPHOTO JBM)KeHUsI (IIIaprKa B KUAKOCTH, MOJIe/IN 3/IeKTPUUEeCKOTO aBTOMOOWISI U Tak fiasee).
OmnpesieneHre cpefiHeli CKOPOCTH CKOJIb)KeHUst OpycKa WU IIIapyvKa 110 HaKJIOHHOM TIIOCKOCTH.

OnpejeneHre TVIOTHOCTU TBEPJOTO Tena.

OnbIThI, IEMOHCTPUPYIOIIIKE 3aBUCUMOCTh pacTsbKeHUs (ZeopMaliiu) MPY>KUHbI OT TIPUI0’KEHHOM CUJIBL.

OnbIThl, EMOHCTPUPYIOLIKE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBXKEeHHsI OT Beca Tesla U XapakTepa CONpUKaCarolUXCsl TOBEPXHOCTeN.

Pa3,11e11 4. laB/1eHUe TBEPABIX TeJl, )KUAKOCTeH U ra3os.

Haenenue. CriocoObl yMeHBIIEHHWST U yBeJUUeHUsl JaBjieHus. [laBieHue ra3a. 3aBUCUMOCThL JaBJjieHHs] Ta3a OT 00BbEMa, TeMIlepaTyphl.
[Tepesaua faBieHus1 TBEPABIMU TejlaMU, XXKUAKOCTSMHU U ra3amu. 3akoH [lackans. [IHeBMaThueckre MalllMHbl. 3aBUCMMOCTD /IaB/I€HUS )KUJKOCTU
oT riybunsl. ['napocTatuueckuii napagokc. Coobiatomuecs cocybl. ['apaBnuueckie MeXaHU3MBl.



Atmocdepa 3emnu u atMocdepHoe faBneHve. [IpyunHbI CyiIecTBOBaHUs BO3AYIIHOW 000m0uku 3emmu. Omneit Toppuyerni. V3mepenue
aTMoc(epHOro faBjieHusi. 3aBUCUMOCTb aTMOC(HEPHOTO JaBjieHusl OT BBICOTHI Haf, ypoBHeM Mopsi. [Ipubopbl [y u3mMepeHHsi aTMOC(HepHOTro

[aBJIeHUS.

[eiicTBUe XUAKOCTM U rasa Ha IOTpPy)kéHHOe B HUX Teso. BeITasmkuBaromas (apxumezoBa) cuna. 3akoH Apxumeza. IlnaBanue Ter.
BoszpyxonnaBanue.

Hdemoncmpayuu.

1. 3aBUCHMOCTH /iaB/ieHHs rasa OT TeMIlepaTyphl.

2. Ilepepmaua faBieHUs )KUIKOCTBIO U ra30M.

3. Coobmatoruecs: CoCy/bl.

4. T'mppaBivuecKuii mpecc.

5. IlposiBneHue [eiicTBUS aTMOC(HEPHOTO JaB/IeHUS.

6. 3aBUCUMOCTH BHITA/IKMBAIOIIEH CH/bI OT 00bEMa MOrPYKEHHOW YacCTH Tejla ¥ MJIOTHOCTH JKUJKOCTH.

7. PaBeHCTBO BbITaJKMBaIOLLlel CUJIbl BECY BBITECHEHHOU KUKOCTH.

8. YcnoBue niaBaHus Tesl: MJIaBaHKe WU NOTPY)KEHUE Te/T B 3aBUCMMOCTH OT COOTHOLLIEHUS TUIOTHOCTEH Tesla U KUJKOCTH.

JlaGopamopHblie pabombl U ONbIMbL.

1. WccnemoBaHre 3aBUCMMOCTHU Beca Teja B BOJle OT 00bEMa MOrpy>KEHHOM B XKUJKOCTb YaCTH TeJla.

2. OrmpepenieHre BbITAJKMBAKOIEN CUIIbI, 1eUCTBYIOLEN Ha TeJl0, MOTPY>KEHHOEe B )KUJKOCTb.

3. TIpoBepka He3aBMCUMOCTH BBbITA/IKMBAIOLL[eN CUJIbL, JeMCTBYIOLLeN Ha Teslo B XKUKOCTH, OT MacChl TeJa.

4. OmbIThI, JeMOHCTPUPYIOIME 3aBUCHMOCTb BBITAJIKMBAIOIIel CUIIbI, AeHCTBYIOIIEH Ha Tel0 B XXKUAKOCTH, OT 00BEMa MOTPYKEHHOU B

JKAJKOCTb YaCTH Tesla U OT MJIOTHOCTU JKUJKOCTH.
5. KoHcTpyupoBaHve apeomeTpa WM KOHCTPYMPOBaHUe JIOAKHU U OnpejiesieHre e€ rpy30no bEMHOCTH.

Pa3pen 5. PaboTa 1 MOIHOCTh. DHEPIrHUs.

Mexanuueckasi pabota. MoII[HOCTb.

[TpocThie MexaHU3MBI: pbluar, 00K, HaK/IOHHAs TVIOCKOCTh. [IpaBu/Io paBHOBecHsi pbiuara. [IpyMeHeHue MpaBW/ia PaBHOBECHS pblyara K
6710Ky. «30moToe nipaBuio» Mexanuku. KI1/] mpocThix MexaHn3MoB. IIpocTbie MeXxaHU3MbI B ObITY 1 TEXHUKE.

Mexannueckas sHeprusi. KuHetnueckasi U oTeHLyanbHas 3Heprus. IIpeBpaiiieHre ogHOro BUJia MeXaHUUeCKOU SHepruM B IpYroi. 3aKOH
COXpaHeHUs SHePruy B MeXaHUKe.

emoucmpayuu.

1.

[TprMepsI MPOCTHIX MEXaHHU3MOB.

JlaGopamopHbie pabombl U ONbIMbL.

1.
2.

Omnpezenenrie paboOThl CUJTbI TPEHUSI TTPY PABHOMEPHOM JIBM)KEHHUH TeJla TI0 TOPHU30HTaIbHOM MOBEPXHOCTH.
WccnenoBanue ycioBri paBHOBeCHS pblyara.



3. Wsmepenne KII/l HaK/IOHHOM MJIOCKOCTH.

4. W3yueHue 3aKOHAa COXpPaHEHUs] MEXaHUYEeCKOU SHEepruMm.
8 KJIACC

Pa3pen 6. TenioBble sIB/IEHUSA.

OCHOBHbIE TI0I0KEHUSI MOJIEKY/ISIPHO-KMHETUUEeCKOM TeOpUM CTpOeHMsl BelljecTBa. Macca M pasmepbl aTOMOB U MoJjeKys. OTbITh,
TO/ITBEP>K/Jat0LI[1ie OCHOBHbIE TI0JI0’KEHUST MOJIEKY/IIPHOKMHETUUECKON TEOPUM.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOsSIHUM BeljecTBa. Kpucrammnueckrue u amopdHblie Tena. OObsiCHEHWe CBOWCTB Ta30B,
JKAJKOCTEeA W TBEPABIX Te/l Ha OCHOBE MOJIO)KEHUM MOJIeKYJ/IIPHO-KMHETUUeCKOW Teopyud. CMauuMBaHHWe W KaNWUISIPDHbIE SIBJIeHUs. TerioBoe
pacipeHue U ckaTue.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TETJIOBOTO JBVKEHUsT YyacTULl. BHyTpeHHsist sHeprusi. CriocoObl M3MeHeHUsI BHYTPeHHeH
JHEPrUHU: Teriorepejaua v CoBepiieHre paboThl. BUbI Terionepeiaun: TerIONPOBOJHOCTb, KOHBEKIVSI, U3/TyYeHHe.

KosvyecTBO TeroThl. YZe/nbHasi TeriIOEMKOCTb BelljecTBa. TeryiooOMeH U TerjioBOe paBHOBecHe. YpaBHeHHWe TersioBoro OasnaHca.
[TnaBneHWe UM OTBep/ieBaHWe KPUCTA/UIMUeCKUX BeIleCTB. Y/enbHas TersoTa TuiaBieHusi. [lapoobpa3oBaHue UM KoHJeHcalus. VcrapeHue.
Kurnenue. Y jenbHasi Teryiota napoo0pa3oBaHusi. 3aBUCUMOCTb TeMITePaTypbl KUTIEHUsI OT aTMOC(HEepPHOT0 JaB/IeHHs.

BrakHoCTh BO3yXa.

OHeprus TOIUIMBA. Y e/bHas TervioTa CropaHusl.

[TpunHIMBl paboThl TernoBbIx Aurarenei KI1/I terioBoro apuratesis. TerioBble [BUTATeMN U 3all[UTa OKPY>KAIOIIEH Cpe/Ibl.

3aKOH COXpaHeHUs U NpeBpallieHrs SHepruu B TeIUIOBbIX IpoLjeccax.

emoucmpayuu.

HabsroieHrie 6poyHOBCKOTO JIBHKEHUS.

Ha6mogenue auddysum.

HabnroeHue siBieHU CMaurMBaHUS U KalTWIISIPHBIX SIBJIEHUH.
HabsroseHure TerioBOro paciuvpeHws Tejl.

Vi3MeHeHMe aB/ieHNs Ta3a MpU U3MeHeHn 00bEMa M HarpeBaHUU WA OXJIaXKI€HUH.
IIpaBuia usMepeHust TeMIlepaTyphbl.

Buppl Terionepesauu.

OxJtaxjeHre Tpyu COBePIIIeHUH PadOThI.

HarpeBaHnue mnpu coBepiiieHUH paboThl BHEILIHUMU CHJIaMHU.

10 CpaBHeHUe TelJIOEMKOCTel pa3/TMUHbIX BelleCTB.

11. HabsroieHre KUMeHusl.

12. HabnrozieHre TIOCTOSIHCTBA TeMITepaTyphbl MPH TJIaB/IeHNH.
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13. Mogenu TeryioBbIX JBUTaTeIen.
JlabopamopHble paGombl U ONbIMbL.
OTBITBI TIO 0OHAPY>KEHHIO AeHCTBUSI CUJT MOJIEKY/ISIPHOTO TIPUTSDKEHMSI.
OmnbITHI 110 BIPALLMBAHMIO KPHUCTA//IOB [IOBAPDEHHOW COJIM WM caxapa.
OnbITHI 10 HAO/MIO/IEHUIO TeTJIOBOT'O PACIIMPEHHUs Ta30B, )KUJAKOCTEeH U TBEPABIX TeJl.
OripeiesieHye /jaBjieHNst Bo3/lyXa B OasuioHe MIMpHLa.
OrBITH, EMOHCTPUPYIOILKE 3aBUCUMOCTb /laBleHHs BO3/lyXa OT ero 00béMa 1 HarpeBaHusl WM OX/IaX/|eHHSI.
[TpoBepkKa ruroTessl TMHEMHOW 3aBUCHMOCTH JJIMHBI CTOIOMKA XXUJKOCTA B TEDMOMETPHUYECKOW TPyOKe OT TeMIiepaTyphl.
HabmrogeHre n3MeHeHus1 BHyTPeHHel SHePTHH Tejla B pe3yJsibTaTe Terionepeaud U paboThl BHEIITHUX CHJL.
WccnenoBaHue siBieHNs TeII000MeHa MY CMeIMBaHUM XOJIOZHOU U ropsiueil BOJbI.
OrpefiesieHrie KOJTMYECTBA TETJIOTHI, TOJYYeHHOTO BOZIOU NP TeTyiooOMeHe ¢ HarpeThbiM MeTa/lTMYeCKUM LIWIMH/IPOM.
. OnpesienieHye y/ie/TbHOW TETUIOEMKOCTH Bell|eCTBa.
. UccriepoBanue mipoliecca UcCIiapeHust.
. OnpefiesieHrie OTHOCHTE/IBHOW BI&KHOCTH BO3JyXa.
13. OnipefienieHre y/ieIbHOW TETUIOTHI T/1aB/I€HUS JIb/IA.
Paspen 7. dnekTpuyeckre 1 MarHUTHBIE IB/ICHHS.
OnekTpusalms Ten. JlBa poja 3/eKTPUUeCKUX 3apsfoB. BsaumogericTBue 3apsvkeHHBIX Tesl. 3akOH KyrioHa (3aBMCHMMOCTB CHIIBI
B3aUMO/IeMCTBUS 3apsUKEHHBIX TeJl OT BeJIMUMHBI 3aps/i0B U PACCTOSIHUS MeX/y TeJlaMM).
OnekTpuueckoe rose. Hanpssk8HHOCTD 31eKTpryecKkoro rnoss. [IpuHImn cyneprnosuinum 3/1eKTpUUecKrx rojeu (Ha KaueCTBeHHOM YPOBHe).
Hocurenn snekTpruueckux 3apsijoB. OjeMeHTapHbIA 3/1eKTpuueckuil 3apsifi. CtpoeHve atoma. [IpOBOJHMKM M JM3/IEKTPUKU. 3aKOH
COXpaHeHUs1 37IeKTPUYeCKOoro 3apsija.
ONeKTpUUeCcKUi TOK. Y CJIOBUS CYLeCTBOBaHMS 3JIEKTPUUECKOrO TOKA. VICTOUHMKM MOCTOSIHHOTO TOKa. JleHCTBUS 3/1eKTPUUECKOro TOKa
(TeruioBoe, XMHUUECKOe, MarHUTHOE). DJIEKTPUUeCKUM TOK B )KUIKOCTSIX U ra3ax.
OnekTtpuueckas Lenb. Cuaa ToKa. OD/eKTpUueckoe HarpspkeHue. CoINpoTUB/IEHUE MPOBOJHHUKA. YJesbHOe COIPOTHBI/IEHHWE BelllecTBa.
3akoH Oma f71s1 yuacTka tenu. [TociezoBarensHoe v napasienbHOe CoeMHEHUe NTPOBOJHUKOB.
PaboTa ¥ MOLIJHOCTB 3/IEKTPUUECKOT0 TOKa. 3akoH /xoyns—/IeHiia. DyieKTpruueckue e 1 oTpeOuTeny 3/1eKTPUUecKoi SHepruu B ObITY.
Kopotkoe 3amMbIKaHue.
[TocTosiHHBIEe MarHUThI. B3aumo/eicTBre MOCTOSIHHBIX MarHUTOB. MarHuTHoe rosie. MarHuTHoe 1oJie 3eM/IM 1 ero 3HaueHue J/Isl )KU3HU
Ha 3emse. OnbIT JpcTesia. MarHUTHOe MOJe 371eKTpUYecKoro Toka. [IpuMeHeHUe 371eKTpPOMarHiToB B TexHUKe. [leiicTBe MarHUTHOIO MOJIsl Ha
NIPOBOJHUK C TOKOM. DJIeKTPOZIBUraTe/Ib IOCTOSTHHOI'O TOKa. VIcrosib30BaHue 3/1eKTpo/iIBUraTesield B TeXHUUeCKUX YCTPOMCTBAxX U Ha TPaHCIIOpTe.
Onbitel Dapajiesi. SIBneHue 371eKTpoMarHUuTHOM WMHAYKIMU. IIpaBuno Jlenma. DnektporeHepaTop. CriocoObl MmosiyueHusi 37eKTPHUUeCKOu
SHEPruu. DJIeKTPOCTAHL[MM Ha BO30OHOB/ISIEMBIX MICTOUHUKAX SHEPTUH.
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Jemoncmpayuu.

LCOENUO AL

_ =
_ O

NNNNNRRRR|RE2 B 932 =
A WNRFP O OO ULS, WN

OJIeKTpU3aLus TeJl.

[1Ba pojia 371eKTpUUeCKHX 3apsiloB U B3aUMO/IeHiCTBUe 3apsDKeHHbIX TeJl.
Y CTpOWCTBO U [ieliCTBUE 371eKTPOCKOTa.

OnekTpocraThyeckast UHAYKLUSI.

3aKOH COXpaHeHUsI 37IeKTPHUUeCKUX 3apsi/iOB.

[TpOBOTHUKY U AN3TEKTPHKHU.

MoenvpoBaHue CUIOBbBIX JIMHUM 3/IEKTPUUECKOTO TIOJISI.

VcTOUHMKY TTOCTOSTHHOTO TOKa.

[lercTBUS 3/1€KTPUUECKOT0O TOKA.

. DJIeKTPUUECKUH TOK B XKUJKOCTH.

. 'a30BbIi pa3psij.

. I3mepeHue cusibl TOKa aMriepMeTpoM.

. I3mepeHue 3/1eKTpUUecKoro HamnpspKeHusi BOJIbTMETPOM.

. PeocTar v marasuH cOnpoTUB/IEHUH.

. Bsaumo/ielicTBre MOCTOSIHHBIX MarHUTOB.

. MozenupoBaHue HeBO3MOXKHOCTH pa3/ie/ieHusi MOIF0COB MarHUTa.

. MozienpoBaHue MarHUTHBIX M0JIel IOCTOSIHHBIX MarHUTOB.

. OneIT Opcreja.

. MarHuTtHoe 1ose ToKa. D/1eKTPOMarHur.

. [eiicTBe MarHUTHOT'O T10JIs1 HA MPOBOJJHUK C TOKOM.

. DJIeKTPO/|BUraTe/ib IOCTOSTHHOTO TOKa.

. NccnenoBanue siBneHurst 371eKTPOMarHATHOM UHAYKLUU.

. OnbiTel @apages.

. 3aBUCUMOCTb HarpaB/ieHUs] UHAYKLMOHHOTO TOKA OT YC/I0BUM ero BOSHUKHOBEHUSI.
25.

OnekTporeHepaTop MOCTOSIHHOTO TOKa.

JlabopamopHbie paGombl U ONbIMbL.
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OmnbITHI MO HAO/MIOIEHUIO 7IEKTPU3AIK TeJT UHAYKIMeH U PU COMPUKOCHOBEHUH.
VccnepoBaHue JeMCTBUS 3/IEKTPUUECKOTO T0JIsI Ha TIPOBOIHUKHY U [TU3JIEKTPUKH.
C6opka ¥ mpoBepKa pabOThI 37IEKTPUUECKOM 1IeTTH TTIOCTOSTHHOT'O TOKa.

Vi3mMepeHue U pery/MpoBaHue CUJIbI TOKA.

Vi3MepeHue U peryIMpoBaHre HarlpsKeHUS.



8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

NccnepoBaHue 3aBUCUMOCTU CUJIBI TOKA, UAYILLIEr0 Yepes3 pe3srcTop, OT CONPOTUB/IEHUS Pe3UCTOpa U HallpsDKeHUs Ha pe3srucTope.
OnbIThl, [J@eMOHCTPUPYIOLME 3aBUCUMOCTb 3JIeKTPUUECKOr'0 COIIPOTHBJ/IEHUs IIPOBOJHUKA OT €ro JJIMHBI, IIIOLIaJy I10IepeyHoro
CeyeHus U MaTepuaa.

[TpoBepKa npaBu/ia CJI0KeHUsI HallpsSDKeHWH TIPY N0C/1eZloBaTe/IbHOM COeJMHEHUH [IBYX Pe3HCTOPOB.

[TpoBepka 1paBusia /Jisl CUIbI TOKA IIPU Napasljie/IsHOM COeZJMHeHUU Pe3UCTOPOB.

OrnpeyiesieHrie paboThI 3/1EKTPUUECKOT0 TOKA, UYIIEro uepes pe3ncTop.

OnpefiesieHre MOILIHOCTH 3/1eKTPUUYECKOI0 TOKA, BblZe/IsieMOl Ha pe3ucTope.

VccnenoBanye 3aBUCMMOCTH CUIIBI TOKA, UAYILErO Yepes JIaMIIOUuKy, OT HallpsDKeHUsI Ha Hell.

Omnpepenenue KIII HarpeBares.

VccnenoBanre MarHUTHOTO B3aMMOZ,eMCTBUS ITOCTOSIHHBIX MarHUTOB.

M3yueHre MarHUTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB P UX 00beIMHEHNU U pa3Zie/ieHrH .

VccnenoBanue [eNCTBUS 3/1EKTPUUECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.

OmnbIThI, J€MOHCTPUPYIOIIE 3aBUCHUMOCTh CHJIbl B3aUMOZENCTBUS KaTyLIKM C TOKOM U MarHuTta OT CWJIbl TOKA M HarpaB/ieHHUs TOKa B
KaTyllKe.

V3yueHue [eliCTBHSI MarHUTHOTO I10J151 Ha TPOBO/IHUK C TOKOM.

KoHcTpyripoBaHye 1 u3ydyeHue paboThl 371eKTPO/ABUTATEIS.

N3mepenue KII/I snekTpoaBUraTesbHOM yCTaHOBKHU.

OneITbIl MO HCCAEIOBAHUIO SIBJIEHUS] 3/1eKTPOMarHWTHOM WHAYKLMM: HCCIejOBaHWE W3MeHeHWW 3HaueHWsl U HalpaBJ/eHus
VHJYKL[MOHHOT'O TOKa.

9 KJIACC

Pa3zpen 8. Mexannueckue siBJIeHUA.

Mexannueckoe ABwkeHue. MarepuasnbHasd Touka. Cucrtema orcuérta. OTHOCUTENIBHOCTb MeXaHWYeCKOro [BV)KeHUs. PaBHOMepHOe
NpSIMOJIHEeHOe /IBWKeHWe. HepaBHOMepHOe mnpsiMoOMHeNHOe [ABrkeHue. CpefHsss M MIHOBEHHass CKOPOCTb Tejla TPU HepaBHOMEPHOM
[BUKEHUH.

YckopeHue. PaBHOYCKOpeHHOe TIpSIMOJTHHeHOe ABmkeHue. CBoOoaHOe nazienre. OnbiThl ["amuiest.

PaBHOMEpHOe /IBWKEHHWe T0 OKPY)XHOCTH. Ilepuos u uactota obpaijeHus. JIMHeliHass W yryioBass CKOPOCTH. L[eHTpocTpeMHTe/bHOe
yCKOpeHHUe.

[TepBoiii 3akoH HetoToHa. Bropoli 3akoH HetoToHa. Tpetuii 3akoH HetoToHa. [IpyHLMIT Cyrieprio3uuu CrJ.

Cwia ynpyrocty. 3akoH I'yka. Cuiia TpeHusi: Crjia TPeHHUsl CKOJIb)KeHHs], CHjla TPeHUS MOKOs, pyrye BU/bl TPEeHUs.

Cuna TsHKeCTH W 3aKOH BCEMHDHOIO TATOTeHWs. YCKopeHWe cBoOojHOro mazeHusi. [IpwkeHue riiaHeT BOKpyr CosHia. Ilepas
KOCMHYecKasi CKOpocTb. HeBecOMOCTb U neperpysku.



PaBHOBecre MaTepHaabHOM TOYKH. AOCOMOTHO TBEpAOe Teno. PaBHOBecwe TBEPAOTO Tesla C 3aKPerIEHHOW OCBHIO BpaljeHWs. MoMeHT
Cubl. LIeHTp TsKeCTH.

Nwmnynec Tena. 3meHeHue umiyibca. VIMysibc cubl. 3aKOH COXpaHeHUs: UMITyJbca. PeakTUBHOe JBUKeHue.

MexaHuueckasi pabota ¥ MOLIHOCTb. PaboTa cus TskecTH, ynpyroctH, TpeHusi. CBs3b SHepruv U pabotsl. [loTeHLManbHasi SHeprus Tea,
MOJJHSATOTO HaJ, IOBEPXHOCThIO 3eMid. [loTeHIMa/IbHas SHEPrusl CKaToW NMpYyKKMHbL. KuHeTHueckas sHeprus. TeopeMa 0 KWUHETUUYECKOW SHEPTUM.
3aKOH COXpaHeHUs] MeXxaHUYeCKO! SHeprum.

Hdemoncmpayuu.

HabmroeHre MexaHMUeCcKOro JBMKEHHS Tefla OTHOCUTEeIbHO Pa3HBIX TeJl OTCUETa.

CpaBHeHMe ITyTeu U TPaeKTOPUM [IBIKEHUSI OJHOIO 1 TOTO JKe TeJjla OTHOCUTE/IbHO PasHbIX TeJl OTCUéTa.
W3mepeHne CKOPOCTU M YCKOPEHHUS MPSIMOTMHENHOTO ABVKEHUSI.

WccnenoBaHue NpU3HAKOB paBHOYCKOPEHHOIO [IBUYKEeHUS.

HabnroeHue BM>KeHUs Tesla 10 OKPY>KHOCTH.

HabroseHre MmexaHUUeCKUX sIBJIEHUM, TIPOMCXO/SIINMX B cUcTeMe oTcUéTa «Tesexka» rpu eé paBHOMEPHOM U YCKOPEHHOM /IBWKeHU!
OTHOCHUTE/IbHO KabrHeTa (pU3MKU.

7. 3aBHUCUMOCTb YCKOpPEHMs Tesla OT MacChl Tesla M [IeMCTBYIOIel Ha Hero CUJIbI.

8. HabsrozeHue paBeHCTBa CUJI TTPY B3aUMO/I€HICTBUH TeJl.

9. N3meHeHue Beca Tejia [IPU YCKOPEHHOM [IBU)KEHUU.

10. ITepesaua nMITy/IbCa IIPU B3aUMOZ,€MCTBUM TeJl.

11. TIpeobpa3oBaHusi SHEpryu MPU B3aUMOIEHCTBUU TeJl.

12. CoxpaHeHue UMITy/IbCa [PU HEyNIPyrOoM B3auUMOZEeNCTBUH.

13. CoxpaHeHHe UMITy/IbCa TTPU aOCOJTIOTHO YIIPYTOM B3aUMOZEMCTBUM.

14. HabGsro/jeHre peaKTHBHOTO JIBVKEHUSI.

15. CoxpaHeHHe MeXaHHUeCKOW YHepryH IPH CBOOOTHOM IMa/|eHUH.

16. CoxpaHeHne MexaHN4eCKOM SHepIruu NpH JBWKEHUH TeJsla 110, 1eMCTBUeM NPYKUHBI.

JlabopamopHbie pabombl U onbIMbl.

KoHcTpynpoBaHue TpakTa /11 pasroHa U JjalbHeNIero paBHOMEPHOTI'O IB)KEHUS 11apyKa UIH TeeXKHU.
OrmpefiesieHrie cpejHel CKOPOCTH CKOJIbXXeHUsI OpyCKa W/TH JBVKEHHs IIapHKa 10 HaKJIOHHOM TIJIOCKOCTH.
OnpejeneHre yCKOpeHUs Tejla IPY PaBHOYCKOPEHHOM JBVD)KEHUU 10 HAKJIOHHOW IMJIOCKOCTH.
VccnenoBanye 3aBUCMMOCTH TMyTH OT BPeMeHU IPU PaBHOYCKOPEHHOM /IBI)KeHUM 0e3 Haua/lbHOW CKOPOCTH.
[TpoBepka rurnoTesbl: ec/1y MpU paBHOYCKOPEHHOM /IBI)KeHMH 0e3 Haya/bHOW CKOPOCTH IMyTH OTHOCSITCS Kak psifi HEUETHBIX UHMCer, TO
COOTBETCTBYIOLL|Me TIPOMEXXYTKHA BpeMeHU OZJUHAKOBBI.

6. HccnemoBaHye 3aBUCHMOCTU CUJIBbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJ/IBHOTO JlaBJIeHUs.
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7. Onpepenenve Ko3(duiiieHTa TpeHUs! CKOIbKeHUS.
8. OrmpepeeHre XECTKOCTU IIPYKUHBI.
9. OnpepneneHvie paboThI CUJIBI TPEHUSI TIPU PABHOMEPHOM JIBWKEHUH TeJla 10 TOPU30HTAIbHON TTOBEPXHOCTH.
10. Ompeenienre paboOTHI CUJTBI YTIPYTOCTH TIPH TIObEME TPY3a C UCTI0/Ib30BaHKEM HETIO/IBMXKHOTO U MOJBH)KHOTO OJIOKOB.
11. Vi3yyeHue 3aKOHa COXpaHEHUsI SHEPTUU.
Pa3pen 9. MexaHnyecKue Kojie0aHHA M BOJIHBI.
KonebatenbHoe zaBwkeHue. OCHOBHble XapaKTePHUCTUKW KojeOaHWI: Mepuoj, 4acToTa, aMIUIMTyja. MaremMaTHueckKuid M TpY)KWHHbIMN
MasTHUKH. [IpeBpaiieHre sHepruy MpH KosiebaTelbHOM JBIKEHNH.
3aTyxatoimye KonebaHusi. BeiHyX/jeHHbIe KosebaHus. Pe3oHanc. Mexanuueckre BosiHbl. CBOWCTBA MeXaHWUYeCKHUX BOJIH. IIpofiosibHBIE U
TorepeyvHble BOJIHBIL. JlyIMHa BOJIHBI M CKOPOCTH €€ pacrpocTpaHeHus. MexaHWueckye BOJIHBI B TBEPIOM TeJle, CeliCMAYeCKHe BOJIHBI.
3ByK. I'poMKOCTb 3ByKa U BbICOTa ToHA. OTpakeHHe 3ByKa. MIH(pa3ByK U yJIbTPa3BYK.
emoucmpayuu.
Habntonenue konebaHuii Test Mo, 1eHCTBUEM CUJTbI TSDKeCTU U CUJTbI YTIPYTOCTH.
Habsroienyie KosiebaHMI rpy3a Ha HUTU U Ha MPY>KUHE.
HabsroeHre BoIHYK/IeHHBIX KOle0aHMiA U pe30HaHca.
PacnipocTpaHeHue NMpOZO/bHBIX U MONIepeuHbIX BOJH (Ha MOJeNn).
HabmtoeHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYeCKUM pe30HaHC.
JIa6opamopr1e padombl u onbIMbL.
OnpesienieHre YaCTOThI U Meprojia KosiebaHHi MaTeMaTUYeckoro MasiTHUKa.
OrmnpesienieHre YaCTOThI U Mepuo/ia KoyiebaHui MpyKMHHOTO MasiTHUKaA.
WccnenoBaHue 3aBUCHMOCTH Tieproia KosiebaHui 1o/iBellleHHOT0 K HUTH Ipy3a OT JJIMHbI HUTH.
WccnenoBaHye 3aBUCHMOCTH TieproZia KosiebaHui MPYy>KMHHOTO MasiTHHKa OT MacChl Ipy3a.
[TpoBepka HE3aBUCHMOCTH Tlepro/ia KojiebaHuii rpy3a, TOZBeIIeHHOT0 K HUTH, OT MacChl Ipy3a.
OTBITHI, EMOHCTPUPYIOIIME 3aBUCUMOCTD TIepro/ia KomeOaHui MPy>KUHHOTO MasiTHUKA OT MAacChl TPy3a U )KECTKOCTH TIPY KHUHBL.
Vi3mepeHue ycKopeHUst CBOOOHOTO TIa/I€HUS.
Pa3,11e11 10. Dj1eKTpOMarHuTHOE I10/Ie U 3/IeEKTPOMarHuTHbIE BOJIHBI.
ONeKTpOMarHuTHOe TIioJie. DJIeKTPOMarHUTHble BO/HbL. CBOWCTBA 5/IeKTPOMarHUTHbIX BOJIH. [llKana 5/1eKTPOMarHUTHBIX BOJIH.
Vcrnosib30BaHye 3/1eKTPOMarHUTHBIX BOJIH [I/Is1 COTOBOM CBSI3U.
OneKkTpoMarHuTHas rnpupoga ceera. CKopocTh cBeTa. Bo/HOBBIe CBOMCTBA CBeTa.
Hdemoncmpayuu.
1. CsonicTBa 3/1eKTPOMarHUTHBIX BOJIH.

R

N O A WN e



2. BonHOBBIE CBOWCTBA CBeETa.
JlabopamopHble paGombl U ONbIMbL.
1. Vi3yueHue CBOMCTB 3/1IeKTPOMAarHUTHBIX BOJH C TIOMOILbI0 MOOMIbHOTO TesedoHa.
Pa3zaen 11. CBeToBBIE SAB/ICHUSI.
JlyueBasi Moziesib cBeTa. VIctouHuku cBeTa. [IpsiMonvHeliHoe pacnpocTpaHeHue cBeTa. 3atMeHusi ConHua U JIyHel. OTpaxkeHue cBeTa.
[Tnockoe 3epkaso. 3aKOH OTpakeHHsI CBeTa.
[Tpenomnenue cBeTa. 3akOH IpesloMyieHust cBeTa. [loylHOe BHyTpeHHee OTpakeHMe CBeTa. VICIIO/Ib30BaHMe I10JIHOTO BHYTpPEHHero
OTPaXeHHs B ONITUYECKUX CBETOBOJAX.
JIunza. Xog nyueit B iuH3e. OnTMueckasi cucteMa (oToanmnapaTa, MUKPOCKOIIa U Tejieckorna. ['71a3 Kak onThueckasi cuctema. bmsopykoctsb
Y 1aJIbHO30PKOCTb.
Pa3nosxeHue 6esoro cera B crieKTp. OnbiThl HbtoTOHa. ClI0)KeHHe CreKTpasbHBIX L[BETOB. [Jucriepcusi cBeTa.
emoucmpayuu.
[IpsimosIMHeHOe pacrpocTpaHeHue CBeTa.
OTpakeHue CcBeTa.
[MTonyueHue n306pa’keHUH B IJIOCKOM, BOTHYTOM M BBIITyK/IOM 3epKajax.
IIpenomieHue ceeta.
OnTryecKuii CBETOBOJ,.
Xop nyuet B cobuparolieit mH3e.
XoJ nyuyeu B paccerBarollleld TMH3e.
[MonmyueHre N300pa’keHUH C TTIOMOLIBIO JIMH3.
. IlpuHuun pelictBus (hoToanmnapara, MUKpOCKOIa U TejiecKora.
10. Mogens rnasa.
11. Pa3no)keHure 6eioro cBeta B CIIEKTP.
12. TlonyuyeHue Gesioro cBeTa Mpy CJIOXKEHHUH CBETA Pa3HBIX L{BETOB.
JlabopamopHbie pabombl U onbIMbl.
VccnenoBanye 3aBUCMMOCTH yIVIa OTpakeHHs CBeTOBOIO Jiyua OT yrJia MaJeHusl.
M3yueHre xapaKTepUCTHK M300pakeHus TpeJiMeTa B TUIOCKOM 3epKarie.
VccnenoBanue 3aBUCMMOCTH YIJ1a IIPeJIOMJIEHHS] CBETOBOIO Jiyya OT yIJIa NafleHHst Ha TPaHuLie «BO3JYX—CTeKJIO».
[MonyueHre n300paXkeHUH C MOMOIIIBbI0 coOMparolLLel TMH3bI.
Omnpegenenre (OKYCHOTO PAaCCTOSTHUSI U ONITUUECKOMN CUJTbI COOMpArOITiei TUH3BI.
OrBITHI TIO pa3oXKeHUIo 6e10ro cBeTa B CIEKTP.
OTBITHI TI0 BOCTIPUSITHIO 11BETA MPeMEeTOB NPU UX Hab/MI0/jeHNH uepe3 1IBeTOBbIe (DHIIBTPHI.
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Pazpgen 12. KeanToBbBIe IB/ICHUS.

OnbiTel Pe3epdoppa u mnaHetapHasi Mojieflb aroma. Mogenbs atoma bopa. VcnmyckaHuve W TiorjioijeHWe cBeTa aTOMOM. KBaHTHI.
JIuHeluaTble CIIEeKTPBbI.

PaguoaktuBHOCTh. Asib(a, OeTa- ¥ ramma-usnyueHusi. CTpoeHHe aToMHOro siipa. HykaoHHas Mofenb aTOMHOTO sifipa. VI30TOTIBI
PayvoakTrBHBIE ripeBpallieHusi. [lepuo/ moJsiypacnazia aTOMHBIX sijiep.

AnepHble peakiuu. 3aKOHbI COXpaHeHWs 3apsiZloBOr0 MU MaCCOBOTO YKCe/. JHeprusi CBsi3 aTOMHbIX szep. CBsi3b MacChl U SHEpPIrUM.
Peakiiuu cuHTesa u fgenenus sigep. Microunnku sHeprur CoJHLA U 3BE3].

AnepHas sHepreTuka. /leliCTBUS paIMOAKTUBHBIX M3/TyYeHUU Ha JKHBble OpPraHW3MBbl.

Jemoncmpayuu.

CrieKTpbl U3/ly4eHUs U MOTJIOLeHUSI.

CrieKTpbl pa3/IMYHbIX ra30B.

CnekTtp BogOpOa.

HabtoneHue TpekoB B Kamepe BubcoHa.

PaboTa cuéTurika MOHU3UPYIOLUX U3TyUeHHU .

Perucrpanus usydeHus: NpUpOJHbIX MUHEPAJIOB Y TIPOJYKTOB.

JIa6opamopr1e paGombl u onbimol.

1. HabmrozeHue CIUIONIHBIX U TMHEHYAThIX CIIEKTPOB U3TyUYeHUs.

2. WccnepoBaHue TPeKOB: U3MepeHUe SHepryy YaCTHULIbl 10 TOPMO3HOMY Iy TH (110 poTorpadusm).

3. W3mepeHue pajJuoakTUBHOTO (hOHa.

TToBTOPHUTE/THLHO-00001IAI0 NI MO/ Tb.

[ToBTOpPUTE/ILHO-00001Ia0IMY MOAY/IL TIpeJHAa3HaueH [Jid CHUCTeMaTh3alid U 000O0IeHus TIpeMEeTHOr0 COJiep)KaHusi U OIlbITa
JiesiTeNTbHOCTU, IPUOOPeTEHHOTO TPU U3y4YeHUH BCero Kypca (M3MKH, a TakKe [/l TOJrOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMeHy I10
(u3smke A5t 00yUarOLUMXCsl, BHIOPABIIMX 3TOT yueOHbIN TIpeiMeT.

[Mpy u3yueHWM [JAHHOTO MOJAYJIS DPeanu3yloTCs W CHCTeMaTHU3UDYIOTCS BH/bI eITe/TbHOCTH, Ha OCHOBE KOTOPBIX 00ecrieunBaeTcs
JNOCTID)KEHWe TIPeJIMETHBIX WM MeTarpeJMeTHBIX TUIAaHUPYeMbIX pe3y/bTaToB o00yueHHs, (GOpMUPYeTCs ecTeCTBeHHOHAay4Hasi T'PaMOTHOCTB:
OCBOEHME HayUYHbIX METOZIOB WCC/Ie[IOBAaHUS SIB/IEHUM TPUPO/IbI U TEXHUKH, OBJIaJIeHNe YMEHUSIMU OObACHATh (PM3UUECKUe SIBI€HUS, TIPUMEHSIS
TNOJIyYeHHbIe 3HaHUs, pellaTh 3a/laud, B TOM UKC/ie KaueCTBeHHbIe U SKCIepUMeHTa/IbHbIe.

[TpUHIMNMANBHO JleATebHOCTHBIM XapakKTep JAaHHOTO pasjiesia peau3yeTcs 3a CUéT TOro, uTO OOydarolvecs BBITIOHSIOT 3a/jaHusl, B
KOTOPBIX UM TIpe/ijiaraeTcs:

ok W=

Ha OCHOBe TIOJyYeHHBIX 3HAaHWM pacrio3HaBaTb W HAYYHO OOBSCHATH (pU3MUeCKre sIBJIeHUS B OKpY’Karolled TpUpOZe W TIOBCeAHEBHOMU
)KU3HU;



WCTI0JTb30BaTh Hay4yHble METO/bl UCC/e/JOBaHUsT (PU3NUYEeCKUX SIBJIEHUM, B TOM UHMC/e [l IPOBEPKU TMIIOTe3 W T0JyueHus TeOpeTUUeCcKrux
BBIBO/IOB;
OOBSICHAATh HayuHble OCHOBBI HauOOjiee Ba)XKHBIX JOCTWKEHWN COBPEMEHHBIX TEXHOJIOTHH, HamnpuMep, MPaKTHUYeCKOrO HWCIOIb30BaHMS
pa3/InyHbIX UCTOUHUKOB SHEPrHMY Ha OCHOBe 3aKOHa TpeBpallleHUsi U COXPaHeHUs BCeX U3BeCTHBIX BUZIOB SHEPIUH.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA IIPOI'PAMMBI 110 ®U3NMKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

M3yuenue (hU3MKU Ha YPOBHE OCHOBHOTO 00IIlero oOpa3oBaHMs HArpaB/IeHO Ha JOCTH)KEHHE JTMUYHOCTHBIX, MeTalpeMeTHBIX U MPeJAMETHbBIX
oOpa3oBaTe/ibHbIX Pe3y/IbTaToB.

B pesynbraTe u3yueHUsi (H3UKM Ha ypOBHE OCHOBHOTrO 00Iero oOpa3oBaHust y oOyuarorierocsi OyayT chopMHUpPOBaHBI CjeyIOIHe
JTMYHOCTHBIE Pe3y/IbTaThl B YaCTH:
¢ 1) NaTpMOTHYECKOro BOCIIUTAHMA:

® - [posiB/ieHHe UHTepeca K MCTOPUU ¥ COBPEMEHHOMY COCTOSTHHIO POCCUMCKOM (hr31ueCcKor HayKu;

® - LIEHHOCTHOE OTHOIIIeHHe K IOCTHKeHHsIM POCCUNCKUX yUéHbIX-(DHU3UKOB;

* 2) rpaXkiaHCKOr0 ¥ yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHA:

® — TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJeHMM OOIeCTBEHHO 3HAUMMbIX M 3TUYECKUX Tpob/eM, CBS3aHHBIX C TPAKTUYECKUM
NpUMeHeHreM JI0CTKeHU (pU3mKy;

® - 0CO3HaHUe BaKHOCTU MOPabHO-3TUUECKUX MTPUHLUIIOB B /leATebHOCTH YYEHOT0;

¢ 3)3CTeTHUeCcKOro BOCIIUTAHUSA:

® - BOCHpHSTHE CTETUYECKMX KaueCTB (PU3NUYECKOM HayKu: €€ rapMOHUYHOIO TTIOCTPOEHHSs], CTPOTOCTU, TOUHOCTH, JTAKOHUYHOCTH;

* 4) IeHHOCTH HAYYHOI'0 NMO3HAHHUSA:

® — O0CO3HaHWe LIeHHOCTH (M3UUYeCcKol HayKHM KaK MOIIHOTO WHCTPyMeHTa I103HaHWs MHUPa, OCHOBbI pa3BUTUSI TEXHOJIOTHH, BakKHeMIlIel
COCTaBJISIIOLLEN KYJIbTYPBI;

® - pa3BUTHe Hay4yHOMU Jit0003HATEeILHOCTH, MHTEepeca K UCCIeloBaTe/IbCKOU JiesiTe/TbHOCTH;

* 5) ¢opMupOBaHUSA KY/IbTYPbI 3/[0POBbsI M SMOI[HOHA/IEHOTO 0/1ar OOy YHs:

® - 0CO3HaHHWE I[eHHOCTU Oe3o0rmacHoro obpasa >KU3HU B COBPEMEHHOM TeXHOJIOTMUECKOM MHpe, B&KHOCTH TpaBU/I 0e301acHOTO TOBeJjeHUs Ha
TPAHCTIOPTE, Ha ZIOPOTax, C 3JIeKTPUYECKUM U TETUIOBBIM 000PY/JOBaHHEM B JIOMAIIIHUX yC/IOBUSX;

* - chopMHPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HaHKe CBOETo MpaBa Ha OMMOKY ¥ TAaKOTO Ke 1paBa y Ipyroro 4esioBeKa;

* 6) TPYyAOBOro BOCIIMTAHHUA:

® - aKTMBHOE yuacTHe B pellleHWM MpaKTUuecKuX 3a/ad (B paMKax ceMbH, 00pa3oBaTe/lbHOM OpraHu3alvu, TOpoZa, Kpasi) TeXHOJIOTHUYeCKOu U
COL[Ma/IbHOW HarpaB/IeHHOCTH, TPeOYIOIIMX B TOM UHC/ie U (PU3UUeCKUX 3HAHUM;

® - YHTepecC K MPaKTUUeCKOMY M3y4eHUI0 Mpogeccuii, CBA3aHHbIX C (DHU3UKOM;

* 7)3K0/I0TrMYecKoro BOCIIUTAHHUA:



® - OopueHTalWs Ha NMpUMeHeHUe (U3MUECKUX 3HAHWH JJIs1 pellleHust 3a7ia4y B 00/1aCTH OKpYy»Karollel Ccpefibl, MJIAHUPOBAHKS TTOCTYIIKOB U OL|eHKU
VX BO3MOXXHBIX MOC/Ie/ICTBUM /111 OKPY>KatoIllel CpeJibl;

® - oco3HaHHe 7100a7bHOTO XapaKTepa KOJI0TMUeCKUX Tpob/ieM U MyTel UX pelieHus;

e 8) ajanTanyi K U3MEHSIIIUMCS YC/IOBUSIM COLMA/IBLHOM ¥ MPUPO/JHOU CpeJbI:

® - MOTPeOHOCTb BO B3aUMO/IEMCTBUY TIPU BBITIOJTHEHUH WCC/IeIOBaHUMA 1 TIPOEKTOB (hHM3MUeCcKOl HarpaB/ieHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM
JpyTux;

® - TIOBbIlIEHNUEe YPOBHS CBOEM KOMITeTEHTHOCTH uepe3 MPaKTUUeCKyo AesTe/TbHOCTh;

* - noTpebHOCTh B (POPMUPOBAHMHU HOBBIX 3HAHWM, B TOM YKC/ie (HOpPMY/TUPOBaTh WEU, TIOHSTHSI, TUTIOTe3bl 0 (U3NUeCKUX 00BeKTaxX U SBJIeHUSX;

® - oco3HaHHe AePULUTOB COOCTBEHHBIX 3HAHUM U KOMITETEHTHOCTEM B 00/1acTH (DHU3UKH;

® - [JIJAHUPOBaHWE CBOEr0 Pa3BUTHS B IPUOOPETEHUH HOBBIX (DM3UUECKUX 3HAHUM;

® - CTpeM/ieHHWe aHa/M3UPOBATh U BBISB/ISATh B3aMMOCBSI3U MPHUPO/BI, 00IEeCTBa W SKOHOMHKH, B TOM UKC/Ie C HMCIIO0/Ib30BaHUEM (hHU3UUYeCKUX
3HAHUWI;

® - OIleHKA CBOMX /IeHCTBHI C YUETOM BIMSIHUS Ha OKPY>KAIOL[YIO0 CpPejly, BO3MOXXHBIX TJI00a/IbHBIX ITOC/IE/ICTBUH.

METAIIPEIMETHBIE PE3YJ/IbTATBI

B pe3ynbraTe OCBOeHHsI TporpamMMbl 1O (M3MKe Ha YpOBHE OCHOBHOTO 001jero obpa3oBaHusi y obOydatorierocst 0yayT chopmMHpoBaHbI
MeTanpeMeTHbIe pe3y/IbTaThl, BKIHOUAOIHe MT03HaBaTe/IbHbIe YHUBEPCa/IbHbIE YueOHbIe eliCTBYsI, KOMMYHUKATHBHbIE YHUBEPCA/IbHbIE yueOHbIe
JleliCTBYSL, pery/IsITUBHbIE YHUBepCabHble yueOHble 1eHCTBYS.

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yueOHbIe /1efiCTBUSA

Bba3oBbie jiornueckue JelCTBUA:
® BBISIB/ISITh M XapaKTEPU30BaTh CYIIIeCTBEHHbIE PU3HAKU 00LEKTOB (SIB/IEHUH);

® yCTaHAB/IMBATh CYI[eCTBEHHBIM MPH3HaK K/1aCcCU(HUKALY, OCHOBAHUS /7151 0000IIIeHNs ¥ CDAaBHEHWS;
® BBISIB/IITH 3aKOHOMEPHOCTH U NIPOTHBOPEUHsi B paCCMaTpUBaeMbIX (pakTax, JaHHBIX U HaOJFOIeHUSIX, OTHOCSIIMXCS K PU3NYEeCKUM SIBJIEHHUSIM;
® BLISIB/IATH [PUUYUHHO-C/Ie[ICTBEHHbIE CBA3M TPU U3YyUeHUM (U3NYECKUX SIBJIEHWW U TPOLIeCCOB, Je/laTh BbIBOJAbI C MCIO/Ib30BaHUEM

JeYKTUBHBIX U MHAYKTUBHBIX YMO3aK/IFOUEHUH, BbIZIBUTaTh TUTIOTE3bI O B3aUMOCBS3X (PU3UUYECKUX BEJTUUUH;
® CAMOCTOSITEeJTEHO BBIOMpaTh Crioco0 pelieHUst yueOHOM (hr3nUecKoi 3a/jaur (CpaBHeHHe HeCKOJIbKUX BapUaHTOB pellleHus], BbIOOp Hanboee
TIOIXO/ISAIIEr0 C YUYETOM CaMOCTOSITe/TbHO BbIZIe/IeHHBIX KDUTEPUEB).



Ba3oBble Hcc/1ej0BaTeIbCKHE JeHCTBUA:
® ICTIO/Tb30BaTh BOTIPOCHI KaK MCC/Ie/[0BATe/TbCKIA MHCTPYMEHT TTO3HAHMS;
® [IPOBOAINTL TI0 CAMOCTOSITEJTBHO COCTaBJIEHHOMY TUIAaHY OIIBIT, HECJIOXKHBIM (DU3NUeCKHUd JKCTiepUMeHT, Hebosibllioe HCC/ieoBaHie
(buU3MUeCcKoro siBIeHus;
® OIleHMBaTb Ha IPUMEHHUMOCTD U [JOCTOBEPHOCTh MH(POPMALHIO, TIO/TyUeHHYIO B X0/l UCCIIe/IOBAHUS UM YKCIIePUMEHTa;
® CaMOCTOSITe/TbHO (hOPMY/IMPOBATh 000OIIEHUS U BBIBOZBI 110 pe3yJibTaTaM MPOBeIEHHOTO HaO/TF0/IeHus], OTIbITa, UCC/Ie/I0BaHMUS;
® [IPOrHO3UPOBATh BO3MOJKHOE Jla/ibHellliee pa3BUTHe (GU3NUeCKHX MPOLIeCCOB, a TaKXKe BbIABUraTh MPET0I0KeHHUsI 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.
Pa6ora c uadopmanueii:
® [IPUMEHSATh Pa3/IMYHble MeTO/bl, MTHCTPYMEHThI U 3arpocChl TIPU TOWCKe W 0TOOpe WH(OPMAlLMK WIM JAHHBIX C YUETOM TIPeJIOKEeHHOMH
yueOHOU pu3ruecKol 3aziaumy;
® QqHA/IM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPITPETUPOBATh MHPOPMAIIUIO PAa3/TMUHBIX BUOB U (JOPM IMpeiCTaBIeHUS;
® CAMOCTOSITeJTEHO BBIOMPATh OMTHMasbHYI (opMy TipeAcTaBieHuss WHGOPMAIMM W WITKOCTPUPOBATH peIlaeMble 3a/[auid HeCT0KHBIMU
CXeMaMH, iMarpaMMaMy, HHOU rpadyKou 1 MX KOMOWHALUSMHU.
KoMMyHHUKaTHBHBIE yHHBepPCa/IbHbIe yUeOHbIe [[eHCTBUA:
* B x0Zle 00CYX/JeHUs1 yueOHOTO MaTepHasa, pe3y/bTaToB J1abopaTOPHBIX paboT M MPOEKTOB 3a/laBaTh BOIMPOCHI M0 CYILECTBY 00CYyX/JaeMoit
TeMbI U BBICKa3bIBaTh U/I€H, HalleJIeHHbIe Ha pellleHre 3aJjaud U Mo/iJiep>KaHre 0/1aroykeaTe/lbHOCTA OOILeHuUST;
® COTIOCTABJISATh CBOU CYXK/I€HUSI C CY)K/IeHUSIMU JPYTHUX yUaCTHUKOB /IManiora, 0OHapykKMBaTh Pa3/inure U CXOZCTBO MO3ULIHM;
® BhIpa)KaTh CBOKO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTax;
® myOTMYHO TIPe/ICTaB/ISATEH Pe3y/bTaThl BBIMOJTHEHHOTO (PM3MUYECKOTO OTbITa (IKCIIepPUMEHTa, UCC/Ie/0OBaHus], TIPOEKTA);
® [IOHUMATh U UCTI0/TH30BaTh TIPEUMYIIeCTBa KOMaHHOW W WHAWBUYaTbHOW PabOThI MPH pellieHNH KOHKPeTHOW (hrU3nuuecKou 1pob/iemebl;
® [IPUHUMATh LIeJT1 COBMECTHOM [1esiTe/IbHOCTH, OPTaHW30BbIBaTh JIEMCTBUS 110 €€ IOCTKEHUIO: PACIipeiesisiTh PO/, 00CYK/IaTh MPOLeCCHl U
pe3y/bTaThl COBMECTHOM paboThl, 0600111aTh MHEHUsT HECKOTbKUX JTHO/IeH;
® BBITIOJTHATH CBOIO YacCTh PabOThI, JOCTUrasi KAUECTBEHHOTI'O pe3yJibTaTa 10 CBOeMY HarpaB/IeHHI0 U KOOPJAWUHUPYS CBOM AEUCTBUS C JPYTUMHU
yjleHaMU KOMaH/IbI;
® OIleHMBaTb KaueCcTBO CBOEro BK/aZa B OO TIPOAYKT TI0 KPUTEPUsM, CaMOCTOSITeIbHO C(HOPMYJTUPOBAHHBIM yUaCTHUKAMU
B3aUMO/IeNCTBUSI.



PeryisiTHBHBIE YHHBepPCa/IbHbIE yUeOHbIe 1efiCTBUS

Camoopranu3sanus:
® BBISIB/ISITh MTPO0JIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaI[USIX, TPEOYIOIIUX /s pellieHust (GHU3UUecKUX 3HAHUM;
® OPUEHTUPOBAThLCS B Pa3/IMUHbIX TOAXO/AAaX MPUHATHS pellleHui (MHAUBUZAYanbHOe, TIPUHSATHE pellleHus B TPYIie, MPUHSATHE pelleHui
rpynrnon);
® CaMOCTOSITeJIbHO COCTaBJIATb aArOPUTM pellleHus (PU3UUecKoW 3a/laud WM TUlaHa MCCeIOBaHUS C YUETOM MMEROLIUXCS pPecypcoB M
COOCTBEHHBIX BO3MOKHOCTeM, apr'yMeHTHPOBAaTh TIpe/ijlaraeMble BApHAHThI PeIlleHHH;
e fleslaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PeIlieHHe.
CaMOKOHTPO/I1b, SMOL[UOHA/TbHbIA HHTE/I/IEKT:
® /laBaTh a/IeKBaTHYIO OLIEHKY CUTYyallMy U TIpe/ijlaraTh 1J1aH eé u3MeHeHus;
® 0OBSACHATH PUUWHBI IOCTKEHUs (HEJOCTH)KEHUS) Pe3y/IbTaToB JIeITe/TbHOCTH, /1aBaTh OL[eHKY TPUOOPETEHHOMY OTIBITY;
® BHOCUTb KOPPEKTHUBBI B JIeSITE/IbHOCTh (B TOM UHMC/Ie B X0/ BbITIOJHEHUs] (hHM3UUeCKOT0 WCC/Ie[JOBaHUs WA MPOEeKTa) Ha OCHOBE HOBBIX
00CTOSITE/TECTB, U3MEHUBIIIUXCS CUTYAIIW, YCTAaHOBIEHHBIX OIMOOK, BO3HUKIINX TPYAHOCTEH;
® OLIeHMBAaTh COOTBETCTBUE Pe3yJbTaTta Liejid U YC/IOBUSIM;
® CTaBUThH Ce0s HA MECTO /IPYroro uejioBeKa B XOj/le CTOpa WM AMCKYCCHMM Ha HAayuHYH) TeMy, TIOHUMaTb MOTHBBI, HAMEepPEeHHs U JIOTHUKY

JAPYTOro;
L4 IPpHU3HABATH CBOé IMMpaBO Hd OH_II/I6Ky TpU pereHnmn d)HBI/I‘JECKI/IX 3a4a4 WIN B YTBEPXXAEHUAX Hd HAYUHBIE TEMBI U TAKOE K€ TIPABO APYToro.

INPEMETHBIE PE3YJ/IbTATBI

K koHily oOyueHuss B 7 Kjiacce mipeMeTHbIe Pe3y/ibTaThl Ha 0a30BOM YPOBHE [O/DKHBI OTPakKaTh C(OPMHUPOBAHHOCTH Y OOYUaOILIUXCS
YMEeHU:

® ICIIO/Tb30BaTh TMOHATHS: (PU3MYecKWe U XUMUYecKue siBjleHWsl, HaOsofieHue, SKCTIepUMeHT, MoJesb, TMIIOTe3a, eJUHHULbI (HU3MUecKUx
BeJINUMH, aTOM, MOJIeKy/la, arperaTHble COCTOSIHUS BelljecTBa (TBEpZoe, KU/KOe, ra3000pa3Hoe), MexaHUuecKoe /IBIKeHHe (DaBHOMEPHOE,
HepaBHOMEpPHOe, TIPSMOJIMHeHOe), TpaeKTOpusi, paBHOZeNCTByloljasi cuia, Aedopmanusi (yrpyrasi, MiacTUueckasi), HEBeCOMOCTb,
cooOIIaroIrecs CoCy/ibl;

® pasnuuaTh sBieHUs (Aud@ysus, TernaoBoe ABM)KEHHE UacCTUL| BelllecTBa, paBHOMEPHOe JBI)KeHHe, HepaBHOMEpHOe JBI)KeHWe, UHepLs,
B3aMMO/Ie}CTBUe Tesl, paBHOBeCHe TBEP/BIX Tesl C 3aKperyIEHHON OCbI0 BpallleHus], Iiepe/iaua JaB/ieHust TBEPABIMU TeJlaMU, KUAKOCTSIMU U



razamu, atMoc(hepHoe JaBjieHHWe, T/IaBaHWe TeJsl, TIPeBpallleHUs] MeXaHUUeCKOW HEePryu) T0 OMUCAHUI0 MX XapaKTePHbIX CBOWCTB U Ha
OCHOBE OIIbITOB, JeMOHCTPUPYIOIIMX /JaHHOe (PU3ruecKoe siBJieHUe;

® pacrio3HaBaTh TMPOsIB/IeHUe U3yUeHHbIX (PU3NUEeCKUX sIB/IEHUI B OKPY>KaoIlleM MUpe, B TOM urcye (pu3nueckue siBjieHUs B TIPUPO/ie: TIPUMepEI
JIBIDKEHUS] C Pa3/IMUHBIMKA CKOPOCTSIMM B JXMBOW U HEXUBOM TpUpPOZe, AeWCTBUE CWIbI TPeHWs B TIPUPOJie M TeXHUKe, BJIUSHUE
aTMoc(hepHOro ZiaB/ieHHsI Ha >KUBOW OpraHv3M, TlaBaHWe PbIO, phluard B Tejie uejioBeKa, IPU 3TOM TePeBOUTh MPAaKTUUYECKYO 3aflauy B
yueOHY0, BbIZIEJISITh CYII[eCTBeHHbIe CBOMCTBA (TIPU3HAKH) (PU3HUUECKUX SIBJIEHUM;

® OMUCHIBaTh U3Y4YeHHbIe CBOWCTBA Tesl W (pu3MuecKue siB/IeHUs], WUCTIONb3ys (hr3nyeckre BeTMUWHBI (Macca, 00BEM, TIIOTHOCTH BellecTBa,
BpeMsl, My Tb, CKOPOCTb, CPeJJHSISI CKOPOCTh, CHJIa YTIPYTOCTH, CHJIa TSDKECTH, BeC TeJla, CHla TPeHUs, JaBjieHre (TBEPAOTO Tesa, >KUIKOCTH,
ra3a), BbITaJIKWUBAIOIlas CHIa, MeXaHWdyeckKas paboTa, MOIIHOCTb, TJIeUO CHU/Ibl, MOMEHT CHJIbI, KO3(hOUI[MEHT I10/Ie3HOTO /eHCTBUS
MeXaHU3MOB, KUHeTHYecKasi U TIOTeHLUajabHasi SHeprusi), MpU OIMHCaHUM TPaBUIbHO TPAaKTOBaTh (PM3WUYECKUIN CMBICT HCIOJIb3yeMbIX
Be/IMUMH, UX 0003HAUEHUS W eJUHMIIbI (PU3MUECKUX BEIMUWH, HaXOAWUTh (OPMYJbI, CBS3bIBAIOIME MAaHHYIO (DHU3UUYECKYI BETUUYHHY C
JPYTUMU BeJTMUMHAMU, CTPOUTh IPaUKH U3yUueHHBIX 3aBUCUMOCTel (hH3UUeCKUX BeJTMUKH;

® XapaKTepu30BaTh CBOMCTBA TeJsl, (hH3UUeCKre sBJIeHHUS U MPOLIeCChl, UCTIOMb3Ys TIPaBUIa CI0XKeHUsT CUJT (BO/Ib OJHOU MPsIMOi), 3aK0H ['yKa,
3akoH [lackasnsi, 3akoH ApxuMmeja, TpaBWIO pPaBHOBecHst pbiuara (0/i0Ka), «30J/I0TOe TPABWIO» MeXaHWKH, 3aKOH COXpaHeHUs
MeXaHWUUeCKOUW SHepruu, NP 3TOM JIaBaTh CJIOBeCHYHO (JOPMYJIMPOBKY 3aKOHA M 3aMMChIBATh €r0 MaTeMaTHYeCKoe BhIpakKeHHe;

® 00BSCHATE (PU3MUECKHe SIBIEHUS, TIPOLIeCCh U CBOWCTBA TeJl, B TOM UKCJ/ie U B KOHTEKCTe CUTYalUid MTPAaKTUKO ODUEHTHPOBAHHOTO XapaKTepa:
BBISIB/IATh TIPUUMHHO-CJIE/[CTBEHHbIE CBSI3H, CTPOUTH OOBsICHEHHEe W3 1-2 JIOTMUeCcKWX IIaroB C OMOpPOM Ha 1—2 W3ydeHHBIX CBOWCTBA
bu3nuecKrx siBieHUH, PU3NUeCKUX 3aKOHA UM 3aKOHOMEePHOCTH;

® pelllaTh pacuéTHbIe 3aZiaud B 1-2 [eNCTBUS, MCIO0Jb3Ysl 3aKOHBI U (DOPMY/bl, CBsi3bIBatoIIUe (r3UuecKre BeJIMUMHBI: Ha OCHOBe aHasu3a
yCJIOBUSI 3aZlaud 3alvChiBaTh KpaTKOe YC/IOBHE, TMOJCTAB/ATh (H3UuecKde BeMUWHBI B (DOPMY/bl M TPOBOJAUTH pPacCUéThl, HAXOJUTh
CTIpaBOYHbIE /laHHBIe, HEOOX0JUMBIe ZJisl PellleHus 3a7lau, OLIeHUBATh PeaJTMCTUUHOCTD TTO/TyYeHHOM (PU3HNUecKoil Be/TMUMHbI;

® pacrio3HaBaTh NPO6/IeMbI, KOTOPbIe MOXKHO PeIlUTh TPU MOMOIIM (PU3NUeCKUX MeTO/[0B, B OMUCAHUN HUCC/IeZIOBaHUs BBIJEJSAThH TIPOBEpsieMoe
TiperionoKeHue (TUTIOTe3y), pa3iMuaTh U UHTEPIPETUPOBATh MO/TyUeHHbIN pe3y/bTaT, HaXOJWUTh OIIUOKH B XO/Ie OTbITa, /|e/IaTh BLIBO/bI
TI0 €r0 pe3yJibTaTaM;

® [IPOBOZIUTH OTIBITHI TI0 HAO/FO/IEHUIO (PU3UUECKUX SIBJIEHUH WK (PU3MUecKuxX CBOWCTB Teml: (hOPMY/THUPOBATh TIPOBEpsieMbIe MPE/T0I0KEeHMS,
cobupaTh yCTaHOBKY U3 TIPE/IJIOKEHHOTO 000PYZ0BaHUs, 3alUChIBAaTh X0/ OMbITa ¥ (HOPMYJTUPOBATh BHIBO/IbI;

® BBINOJTHATh TIPSIMbIe M3MEPEHUsI pacCTOSIHWS, BPEMEHH, MacChl Tejla, 00bEMa, CH/IBI U TEMITepPaTyphbl C MCII0/Ib30BaHHMEM aHATOTOBBIX U
1[U(GPOBBIX MPUOOPOB, 3aMUCHIBAaTh TOKa3aHUs MPUOOPOB C YUETOM 3a/laHHOM abCOJTFOTHOM MOTPENIHOCTH U3MEpEeHHUH;

® IPOBO/IUTH MCC/IeIOBaHKE 3aBUCUMOCTH OZHOW (PU3HMUeCcKol BeJIMUMHBI OT JPYTOd C WCTIOIb30BaHUEM TPSIMbBIX HW3MepeHHH (3aBUCHMOCTH
TyTH paBHOMEDHO [JBIIKYILETOCS Tela OT BpPeMeHM JABVWI)KEHWs TeJjia, CHJIbl TPeHHsl CKOJIbKeHHWsI OT Beca Tesa, KauecTBa 00pabOTKU
TIOBEPXHOCTeH TesJl U He3aBUCUMOCTH CH/Ibl TPEHHSI OT TUIOIIAZM COTIPUKOCHOBEHWS TeJ, CH/IbI YIPYTOCTH OT YZAJIMHEHUsl TPYKUHBI,



BBITA/IKMBAIOILe CH/IBI OT 00BbEMa MOTPY>KEHHOM YacTH Tela M OT TJIOTHOCTH KHUAKOCTH, €€ He3aBUCHMOCTH OT IIJIOTHOCTH Tefa, OT
TJIyOMHBI, HA KOTOPYIO TIOTPY>KEHO Tesl0, YCIOBHM IJIaBaHUs TeJsl, YCIOBUM paBHOBECHs pbluara v 07I0KOB), y4acTBOBATh B MJIAHUPOBAHUU
yueOHOTO HCC/ej0BaHUs], COOMpaTh YCTAaHOBKY W BBINOJHATH W3MEPeHUs, CAeAysl TMpeAJIoKeHHOMY TJIaHy, (UKCHPOBATh pe3y/IbTaThl
TIOJTyYeHHOM 3aBUCUMOCTH (PU3UUYECKUX BeWYMH B BHJe TPeAJIOXKEHHBbIX Tabiui] ¥ TrpauKoB, [e/aTb BBIBOJALI IO pe3yJbTaTam
WCC/IeJOBaHMS;

® IPOBOJUTh KOCBEHHble M3MepeHHsl (U3MUeCKUX BeMWYMH (TIJIOTHOCTh BeljecTBa XXMJKOCTH W TBEPJOro Tesa, CUla TPeHUsl CKOJIb)KeHWs,
JlaBjieHre BO3/lyXa, BbITAJIKMBAIOL[asi CW/a, JIEHCTBYHOLasi Ha TOTPY)XKEHHOE B JKUAKOCTb Teso, KO3(h(HUIMEHT M0Je3HOro [elCTBUS
MIPOCTBIX MEXaHW3MOB), C/Ie[ys TPe/I0’KeHHOW MHCTPYKLUW: TP BBITIOJTHEHUH M3MepeHrii coOMpaTh KCIepUMeHTalbHY0 YCTaHOBKY M
BBIUKC/ISATH 3HAUEHHEe NCKOMOW BeTNUVHbI;

* cobOmoaTh TipaBy/ia TEXHUKK Oe30macHOCTH Tipy paboTe ¢ 1abopaTopHBIM 000pPyJ0BaHHEM;

® yKa3bIBaTh MPUHLUIIbI /1eIICTBUsI TIPUOOPOB U TEXHUYECKHX YCTPOMCTB: BeChl, TEPMOMETP, JUHAMOMETP, COODLIaoIIecs: cocybl, bapomeTp,
pbluar, MOJBW>KHBIN U HETIO/[BVDKHBIN O/I0K, HAK/IOHHAs! TI/IOCKOCTb;

® XapaKTepu30BaTh TPUHLMITEI JeMCTBHUS W3yUeHHBIX TPUOOPOB M TEXHWYECKUX YCTPOWCTB C OMOPOM Ha WX OMUCAaHUS (B TOM YHMCIIE:
TIOZILLIMITHUKY, YCTPOWCTBO BOJOIPOBO/A, T'MPaBIMYeCKHi TPecc, MaHOMEeTp, BBICOTOMep, TIOPIIHEBOW HACcOC, apeoMeTp), WCIIOJb3Ys
3HaHUS O CBOMCTBAX (PM3NUECKHX SIBJIeHNH U HeoOXxoumble (hr3ndecKre 3aKOHbI 1 3aKOHOMEPHOCTH;

® IPUBO/IUTH NPUMeEpPHI (HaX0AWUTh MH(POPMALMIO O MpUMepax) MPaKTUYeCKOro UCI0/Ib30BaHUS (PU3NUYEeCKUX 3HAHWUK B TIOBCEJHEBHOW >KU3HU
J1st obecrieueHrst 6e30macHOCTH TIpU oOpailleHuy C MPUOOpPaMM M TeXHUUYECKUMH yCTPOMCTBAMM, COXPaHEHUS 3/[0POBbSI U COOJMIO/IeHNS
HOPM 5KOJIOTHYeCKOro TI0Be/leHHsI B OKpY Katolllelt cpefie;

® OCYIIECTB/ISITb OTOOP UCTOYHHMKOB MH(pOpMay B VIHTepHeTe B COOTBETCTBHM C 3a[@HHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEFOIL{XCST
3HAaHWW W TyTEM CPaBHEHWS PA3/IMUHBIX MCTOYHUKOB BbIE/IATH MH(GOPMALMIO, KOTOpasi SIB/ISETCS NMPOTHBOPEUMBON WM MOXKET OBITH
HeJJ0CTOBEPHOM;

® ICTI0/Tb30BaTh TIPU BBIMOJTHEHWHU YUeOHBIX 3aZlaHUi Hay4YHO-TIOMY/ISIPHYIO JINTepPaTypy (U3MUecKOTo COJiep>KaHMsl, CIIPAaBOUHbIE MaTepUasbl,
pecypchl cetu VIHTepHeT, B/ia/ieTh MPUEMaMU KOHCIIEKTUPOBAHUS TeKCTa, rpeobpa3oBaHusi MHGOPMALMM M3 OJJHOM 3HAKOBOM CHUCTEMBI B
APYTYIO;

® co3/laBaTh COOCTBEHHbIE KpaTKKe MUCbMeHHbIe U YCTHbIE COODIIeHHsI Ha OCHOBe 2—3 UCTOYHHMKOB MH(OpPMaLK (PHU3MUeCKOro CofiepKaHusl, B
TOM uucie MyO/JMYHO JenaTth KpaTKve cOoOoOIIeHWs O pe3y/bTaTaX IPOEKTOB WM Y4yeOHbIX MCCIe[0BaHWM, TMPHW 3TOM TPAMOTHO
WCI0JIb30BaTh M3yUeHHBIN MOHATUIHBIN anmnapaT Kypca GU3MKU, COTIPOBO’KAaTh BICTYII/IEHUE Mpe3eHTaluel;

® [IPY BBITIOJTHEHWY YUeOHBIX TIPOEKTOB M UCC/IeJOBaHUI pacIipe/iesisiTb 00s3aHHOCTH B TPYIITe B COOTBETCTBUU C MOCTAaB/IEHHBIMH 3a/lauaMH,
C/leIUTh 3a BBINIOJITHEHWEM I1aHa JeWCTBUM, a/|eKBaTHO OL|eHWBaThb COOCTBEHHBIM BKJAJ B [IeITebHOCTh TPYIMIbI, BBICTPAUBAThH
KOMMYHHKaTUBHO€E B3aUMO/IefiCTBHe, YUMTHIBasi MHEHHE OKPY)KAIOIIHX.



K koHIly oOyueHusi B 8 K/lacce mpeiMeTHbIe pe3y/bTaThl Ha 0A30BOM YPOBHE [O/DKHBI OTpaXkaTb CHOPMHUPOBAHHOCTH Yy OOyUaroMXCst
YMeHUI:

® 1ICTI0/Ib30BaTh TIOHSATUS: Macca U pa3Mepbl MOJIEKY/, TelJIoBOoe [BW)KeHHe aTOMOB W MOJeKYJ, arperaTHble COCTOSIHHSI BeIlleCTBa,
KpHUCTa/ITMUecKre U aMop(Hble Teja, HAChIIeHHbI M HEeHACHIIIeHHbIM Map, BIa)KHOCTb BO3/yXa, TeMIlepaTypa, BHYTPeHHSS SHeprus,
TETUIOBOM [[BUTaTe/b, 3/IeMEHTApHBIM 3/IeKTPUUECKUN 3apsifi, 3/eKTpUYeckoe Ti0jie, TIPOBOJAHHUKU W AWSJIEKTPUKH, TTOCTOSIHHbIN
3/1eKTPUYECKUI TOK, MarHUTHOE T10J1€;

® pa3nuuaTh siB/ieHUs1 (TeIUIOBOe pacllivMpeHWe M CKaTue, TersornepeZiaua, TerjOBOe paBHOBeCHe, CMauWBaHWe, KalWISIDHbIE SIBJIEHUS,
vcriapeHye, KOHJeHcallys, TlaBjieHue, KpucTa/u3aius (OoTBepZieBaHUe), KuUMeHUe, Terlionepesiaua (TerIONPOBOJAHOCTb, KOHBEKLIHS,
W3JTyueHue), 37eKTpu3alivsi Tesl, B3aUMOJENCTBUEe 3apsi/ioB, [eHCTBUSI 3/IeKTPUUECKOTO0 TOKa, KOPOTKOe 3aMblKaHWe, B3auMoO/eHCTBUe
MarHuTOoB, [eHCTBUEe MarHUTHOTO T10Jis Ha TIPOBO/IHMK C TOKOM, 3/IeKTPOMarHUTHasi UHAYKLIMS) 110 OMMCAHUIO UX XapaKTepHbIX CBOWCTB U
Ha OCHOBE OTIbITOB, IeMOHCTPUPYIOLIUX JaHHOe (hr3uUecKoe siBJIeHUe;

® pacrio3HaBaTh TPOsIB/IeHHWEe W3YyUYeHHbIX (PU3MUECKUX sIBJIEHUH B OKpY’KalollleM MHpe, B TOM uuc/ie (u3nuecKude siBieHHsI B TIPUPO/eE:
TOBEPXHOCTHOe HaTspKeHWe W KalWISIpHbIe SIBJIeHWs] B TIPUPO/Jie, KPUCTA/UTbl B TIpUpojie, usnydeHre CoJiHIla, 3amMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHHe POChI, TyMaHa, WHesl, CHeTa, JIeKTpUUecKue siBJieHUs1 B aTMocdepe, 3/1eKTPUUECTBO >KUBBIX OPraHH3MOB,
MarHUTHoOe Trosie 3eM/H, Jpeid MOMCOoB, POJib MarHWTHOTO TIOJSL [/Is1 )KU3HKA Ha 3emJse, TOJIIPHOe CUsIHWE, TPU 3TOM IepeBOJUTH
TIPAaKTUYeCKYIO 3aiauy B yueOHYH0, BbI/Ie/IATh CyIleCTBeHHbIE CBOMCTBA (TIPU3HAKH) (pr3nuecKux siBJIEHUH;

® OMMMChIBaTh W3y4YeHHble CBOMCTBA Tel M (uU3MuecKue siBJIeHUs, UCTO/b3ys (u3nuecKre BeIUUYMHBI (TeMIiepaTtypa, BHYTPEHHSISI SHeprus,
KOJIMYECTBO TEIJIOThI, y/ie/ibHast TeMJIOEMKOCTh BeIIeCTBa, y/le/IbHasi TeTUIoTa IJIaB/IeHus, Y/e/bHas Teryiota napooopa3oBaHusl, yeabHast
TeTIoTa CrOPaHus TOTUIMBA, KO3 (ULIMEHT T0JIe3HOTO JIeHCTBUS TeTJIOBOM MalllMHbI, OTHOCHUTe/IbHAs BJIA)KHOCTb BO3/1yXa, 3/IeKTPUUeCKU
3apsifi, CU/a TOKa, JIeKTpUUYecKoe HarpsbkeHre, COTIPOTHB/IeHUe MPOBOJHUKA, y/elbHOe COMpOTHUB/IeHHe BelllecTBa, paboTa U MOIIHOCTh
3/IEKTPUUYECKOr0 TOKa), TIPU OMUCAHWK TIPAaBUIBHO TPAKTOBaTh (HU3UUECKUN CMBICT WCTIO/b3YeMbIX BeJIMUMH, 0003HAUeHUs] U eIUHUL[BI
¢U3MUeCKrX BeWUYWH, HaXOJUTb (POPMYJIbl, CBS3bIBAIOIIME [JaHHYIO (DM3UUECKYHO BEeJMUMHY C APYTMMU BeJIMYMHAMM, CTPOUTH rpadUKu
M3y4YeHHbIX 3aBUCUMOCTeN (U3NYeCcKuX BeJTMUMH;

® XapaKTepu30BaTb CBOMCTBA TeJ, (hr3nuecKre siBJIeHUs U MPOLIeCChI, UCI0/Ib3Ysl OCHOBHbBIE TI0/I0’KEHUSI MOJIEKYJ/ISIPHO-KHHETUUeCKON TeopUn
CTPOEeHUsI BellleCTBa, MPUHLUI CyIeprio3vliiy ToJieii (Ha KaueCTBEHHOM YDOBHe), 3aKOH COXPaHeHHs 3apsifia, 3akoH OMa [jisi yuacTka
1enu, 3akoH JDxoysnsi—JIeHIja, 3aKOH COXpPaHeHUsI SHepruu, MpU 3TOM JaBaTh CA0OBeCHYH (OpPMYJ/IMPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTeMaTUueCKoe BbIpaXkeHUe;

® 00BSCHATHL (pU3HMUECKHe MPOLeCChl U CBOMCTBA TeJl, B TOM UHC/Ie U B KOHTEKCTe CUTYal[|i MPaKTUKO OPHEeHTUPOBAHHOTO XapaKTepa: BhISBIISThH
TIPUUMHHOC/IeZICTBEHHbIE CBSI3H, CTPOUTH O0OBsICHEHWEe U3 1—2 JIOrMUeCKUX IaroB C OMopoid Ha 1-2 WM3yueHHBIX CBOMCTBA (hU3MUeCKUX
sIBJIeHUM, (PU3NUeCKUX 3aKOHOB WX 3aKOHOMEPHOCTeM;



® peliaTh pacuéTHbIe 3afaudl B 2—3 [1eMCTBUs, UCIOb3Ysl 3aKOHBI M (DOPMYJIbI, CBsI3bIBatOIMe (hr3MUecKre BeJIMUMHBI: HAa OCHOBE aHa/M3a
YCJIOBUSI 33/lauyl 3alvChbiBaTb KPAaTKOe YCIOBHe, BBISB/IATH HEAOCTATOK JAaHHBIX JI/Is PelleHus 3a/jaud, BbIOMpaTh 3aKOHBI U (OPMYJIbI,
HeoOXoZMMble [/isi e€ pelleHus], MPOBOAUTh PacuéTbl M CPAaBHUBATH TIOyUYeHHOe 3HaueHHe (PU3NYeCKOW BeTUYMHBI C W3BECTHBIMU
JAHHBIMWY;

® pacrio3HaBaTh MpPOO/IEMbI, KOTOPble MOXXHO PEIIWTh MPU TIOMOIIY (U3NUECKUX METO/IOB, WCIIOJb3Ysl OMUCAHWe WCC/Ie[JOBaHMs, BBIIEAThH
TIpoBepsieMoe TIpe/II0/I0KeHNe, OLleHWBaTh MPaBU/IbHOCTE MOPSIJKa MIPOBe/IeHUs] NCC/Ie/JOBaHNS, JielaTh BBIBO/bI;

® [IPOBO/IUTD OTIBITHI 110 HAOJFO/IeHNI0 (PU3NUECKUX SBIeHUN WM (GU3NYeCKUX CBOWCTB Tesl (KalWUISPHBIE SIBJIEHVs], 3aBUCHMOCTD JIaBIeHMUs
BO3JyXa OT ero o0OBEMa, TemIlepaTypbl, CKOPOCTH IIpOLlecca OCTHIBAaHWS W HarpeBaHWsl TIPH H3/yUeHHWW OT IL[BeTa W3/ydarolei
(TorToaroLeli) MOBEPXHOCTH, CKOPOCTh UCMAPeHHs BOZABI OT TeMITePaTyphbl XKUAKOCTH U TJIOLIAIM €€ TIOBePXHOCTH, /IeKTPU3ALUs Tesl U
B3aUMOJIEHiCTBHE 3JIEKTPUUECKUX 3apsi/iOB, B3aWMOJEMCTBHE ITOCTOSSHHBIX MAarHWTOB, BH3yajM3alidsi MarHUTHBIX TIOJIEH TIOCTOSTHHBIX
MarHWTOB, /I€MICTBUSI MarHUTHOTO TI0JIS1 Ha TIPOBOAHMK C TOKOM, CBOWCTBA 3/IeKTPOMAarHWTa, CBOWCTBA 3JIeKTPO/IBUTATE/ISI TTOCTOSIHHOTO
TOKa): JOpMY/IMPOBaTh MPOBEPsieMble MPe/TII0NI0KeHNsI, COOMPATh YCTAHOBKY M3 MPe/JI0XKeHHOT0 000PYAOBaHKSsI, ONMCHIBATEL X0/ OTbITa U
(bopMy/TUpOBATh BHIBO/BI;

® BLINOJIHATH TIPSIMbIe W3MepeHHs TeMIlepaTypbl, OTHOCHUTENbHON BI)KHOCTH BO3[yXa, CH/IbI TOKA, HANpsUKeHUs C HCIOTb30BaHUEM
AHAJIOTOBBIX TPUOOPOB M [ATUMKOB (PU3MUECKUX BeIMUYMH, CPABHUBATH DPe3y/bTaThl M3MEPeHHH C YJYETOM 3a/laHHOW abCOo/FOTHOM
TIOTPEIITHOCTY;

® [IPOBO/IUTb WCCJIe[IOBAaHHE 3aBUCHMOCTU OJHOM (pU3MUeCKOH BeJMUMHBI OT APYTOM C MUCIIO/Ib30BAaHHWEM MPSMbIX U3MepeHUH (3aBUCHMOCTh
COMPOTHUBJIEHUSI TIPOBO/IHUKA OT €r0 JIMHBI, TUIOLIA/IU TIOTIePeUYHOr0 CeUeHHs M y/Ie/IbHOTO COTIPOTHB/IEHUs! BellleCTBa MPOBOJHUKA, CHJIbI
TOKa, W/YILero uepe3 MPOBOJHMK, OT HAlpsDKeHWs Ha MPOBOJHMKe, HCC/eZOBaHUe T10C/e[0BaTe/IbHOrO0 M TapasllesIbHOrO COeArHeHHH
TIPOBO/IHUKOB): TJIAHMPOBATh WCC/IeA0BaHWe, COOMpaTh YCTAHOBKY W BBINIOJHATH W3MEPeHUs, C/iefiysl TpeAJIoyKeHHOMY TUIaHy,
(UKCUPOBaTh Pe3y/bTaThl TOyUEeHHOM 3aBUCUMOCTH B BU/le TabJHL] ¥ rpadMKOB, [1e/1aTh BBIBO/BI 110 pe3y/ibTaTaM UCC/Ie/JOBaHMS;

® [IPOBO/IUTb KOCBEeHHbIe H3MepeHUsl (U3MUecKUx BeJHuMH (y[esbHas TelIOEMKOCTb BeleCTBa, COMPOTHBJ/IEHHe TPOBOJHMKA, pabora u
MOIIJHOCTb 3JIeKTPUUECKOT0 TOKa): IJIaHMPOBAaTh W3MepeHHsi, CoOMpaTb SKCIIepHMEeHTa/lbHYI0 YCTaHOBKY, CJelysl IpeJIoKeHHON
WHCTPYKLWY, Y BBIUUC/IAT 3HaU€HVe BeTMUHHBI;

® Cco0O/TIOIATh TIPaBU/Ia TEXHUKU 6€301acHOCTH NPy paboTe ¢ 1abopaTOpHBIM 000PYZOBaHUEM;

® XapaKTepH30BaTh MPUHLUITEI [eCTBUSI 3yUeHHBIX IPHOOPOB M TEXHHUECKHUX YCTPOUCTB C OTIOPOM Ha WX OMHCaHUs (B TOM UHC/Ie: CUCTEMA
OTOIIEHUs] [JOMOB, TUTPOMETp, TapoBasi TypOWHA, amIiepMeTp, BOJIBTMETP, CUETUMK 3IeKTPUUECKOW SHEepruu, 3/eKTPOOCBETUTe/bHbIe
npubOpbI, HarpeBaTe/ibHble 3€KTPONPUOOPHI  (MPUMEpBI), 3/IeKTPUUYECKUe TPeJOXPaHUTeH, 3JIeKTPOMArHUT, 3JIeKTPOABUTATe b
TIOCTOSTHHOTO TOKaA), UCII0/Ib3YsI 3HAHUSI O CBOMCTBaX (PM3NUECKUX sIBJIeHHH 1 HeoOxoanMble (pr3ndeckre 3aKOHOMEPHOCTH;

® pacrio3HaBaTh TPOCThIE TeXHUYECKHe YCTPONCTBA W W3MepHTe/bHble TIPUOOPBI MO CXeMaM M CXeMaTWYHbIM PUCYHKaM (KUZKOCTHBIN
TEepMOMETpP, TEPMOC, TICUXPOMETp, THUTPOMETp, /BWUTaTe/ib BHYTPEHHEro CropaHusi, 3JIeKTPOCKOI, PpeoCTaT), COCTAB/STh CXEeMbI



3JIEKTPUUECKUX Iiereil C T0c/ieloBaTe/IbHbIM U Tlapaslie/lbHbIM COeZIMHEeHWeM 3/1IeMeHTOB, pa3/jnuasi YCIOBHbIe 0003HAUeHHsI JIeMEeHTOB
5/IeKTPUYECKUX Lierew;

® [IPUBO/IUTH MPUMepbl (HaX0AUThb WHGOPMALMIO O MpUMepax) MPakKTUUeCKOro HUCIO0Jb30BaHUsl (PH3UYeCKUX 3HAHWW B MOBCEJHEBHOMN >KW3HU
auisi obecrieueHust 6e30MacHOCTH TIPU OOpalljeHny ¢ MprUbopaMy U TeXHUYeCKUMH YCTPONCTBAaMH, COXPaHeHUs 3[0POBbsi U COOJIIOIeHuST
HOPM 3KOJIOTMYeCKOro M0BefleHUs] B OKpY Katolllel cpefie;

® OCYLLeCTB/IATh MMOMCK HH(OpMauuu (u3nueckoro cofepkaHusi B VIHTepHeTe, Ha OCHOBe MMEIOLIUXCS 3HAHUW W MYyTEM CpaBHeHUs
JIOTIO/THUATETbHBIX UCTOYHHKOB BbIJIe/ITh MHPOPMAL|HIO, KOTOPast SIB/IsSIeTCsI IPOTUBOPEUMBOI UK MOXKET ObITh HEI0CTOBEPHOM;

® ICTIO/Tb30BaTh TIPU BBIMO/THEHWH yUeOHBIX 3alaHUM Hay4HO-TIOMYJ/ISIPHYIO JINTepaTypy (U3MUecKOro COJiep>KaHHsl, CIIPaBOUHbIE MaTepHasbl,
pecypchl cetu VIHTepHeT, B/a/ieTh MPUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, rpeobpa3oBanusi MH(GOPMALMKM U3 OJHOM 3HAKOBOM CHCTEMBI B
APYTY*O;

® co3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE M KpaTKHe YCTHble coo0ijeHusi, 00001asi nHGpoOpMaruio 13 HECKOJIbKUX MCTOYHHUKOB (DHU3HUECKOTO
cofiep>KaHusi, B TOM uuc/ie MyOMuHO Mpe/CTaB/sATh pe3yibTaThl POEKTHOW WM HWCC/Ie[j0BaTe/IbCKOU ieTeNlbHOCTH, TIPU 3TOM I'PaMOTHO
VICII0/Ib30BaTh M3yUeHHbIN MMOHATUIHBIN annapaT Kypca (M3MKH, COMPOBO’KATh BBICTYIIJIEHUE ITpe3eHTaLuel;

® [1pU BBINOJIHEHUU Y4YeOHbIX MPOEKTOB U MCC/Ief0BaHWM (Pr3MUecKuX IMPOLIeCCOB pacripefiesisiTh 0053aHHOCTH B TPYIIe B COOTBETCTBUU C
TIOCTaB/IEHHBIMH 33/jauaMH, C/IeJUTh 3a BbIITOJHEHHEM T/1aHa [IeMCTBUIM U KOPPEKTUPOBaTh €ro, aZileKBaTHO OLleHUBaTh COOCTBEHHBIN BKIIaZ
B /leATe/IbHOCTb TPYIIIbI, BbICTPauBaTh KOMMYHHKAaTUBHOE B3aUMO/leCTBYe, MPOSIB/ISisl FOTOBHOCTh pa3peliaTbh KOH(IUKTHL.

K koH1y oOyueHus B 9 Kjacce mipefMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [O/DKHBI OTPaKaTh C(OPMHUPOBAHHOCTH Y OOYYAOIIUXCS

YMeHUI:

® 1ICI10/1b30BaTh TOHATHUS: CHCTeMa OTCUéTa, MaTephajbHas TOYKa, TPaeKTOPHs, OTHOCHUTE/JbHOCTh MeXaHWYeCKOro JBW)KeHHsl, Jedopmalius
(ympyrasi, TylacTUuecKasi), TpeHue, LeHTPOCTPEMHUTeIbHOe YCKOpeHWe, HeBeCOMOCTh U TIeperpy3KH, LIEHTP TsDKeCTH, abCOFOTHO TBEpZOe
TeN0, LIeHTDP TSPKeCTU TBEPZAOrO Tesa, paBHOBecHe, MeXaHMuUeckue KosieOaHWsi YW BOJIHBI, 3BYK, WH(QPa3ByK U YIbTPa3BYK,
3/IeKTPOMarHUTHbIe BOJIHBI, IIIKajga 3/1€KTPOMarHMWTHBIX BOJH, CBeT, OM30pYyKOCTb W /IalbHO30PKOCTb, CIIEKTPbl HCIyCKaHUSI U
TnorJionieHus, anbga, 6eta- ¥ raMMa-U3TydeHusl, U30TOIIbI, si/iepHasi SHepreTrKa;

® pa3/nnyaTh sIBJIeHKs (DaBHOMEPHOe 1 HepaBHOMEPHOe TIPSIMOJIMHEHOe JIBIKeHre, PABHOYCKOPeHHOe TPSIMOJIMHeHOe /IB)KeHHe, CBOOO/IHOe
najileHde Tejl, pPaBHOMEpPHOe [BIDKEHHWe TI0 OKPY)KHOCTH, B3aUMOJEHCTBHE Tes, peakTHBHOe JBIDKeHHe, KosiebaTelbHOe [BIDKEeHHe
(3aryxaroie M BBIHY)KJEeHHbIe Kojie0aHHs), Pe30HAHC, BOJHOBOE /IBIDKEeHHe, OTpPaKeHHe 3BYKa, MpPSMOJIMHENHOe pacrpoCTpaHeHue,
OTpa)XeHHe U TIpeJIOMJIeHHe CBeTa, TI0JTHOe BHYTPeHHee OTPakKeHHe CBeTa, Pa3/iokeHUe Oesioro CBeTa B CIIEKTP U CJIO)KEHHe CIIeKTPaTbHbIX
1[BeTOB, JWCIIePCUS CBeTa, eCTeCTBeHHas paJjuOaKTUBHOCTb, BO3HUKHOBEHWE JIMHEWYaTOro CIeKTpa M3/y4yeHWs) [0 OMNKWCAaHHI0 UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBbITOB, IeMOHCTPUPYIOLUX JaHHOe (PM3UUYeCKOe SIBJIeHHE;

® pacrio3HaBaTh MPOsIB/IeHNe U3yUeHHbIX (PU3MUeCKUX SIBJIeHUH B OKpY)KarollieM MUpe (B TOM 4uciie (pr3hyecKye sIBJIeHHsl B IPUPO/e: NPUIUBbI
U OT/MBBI, [BW>KeHHe IulaHeT CO/IHEYHOM CHUCTeMbl, DeaKTMBHOEe [BW)KEHHE >KUBBIX OPraHM3MOB, BOCIPHUSTHE 3BYKOB >XMBOTHBIMM,



3eMJ/IeTpsICeHHe, CeliCMHUeCKHe BOJTHBI, IIyHAMHU, 3XO0, I[BeTa TeJI, ONTUUYECKHe sIBJIEHHs B MPHUPO/ie, OUO/OrHUecKoe [IeHCTBUe BUAVMOTO,
yAbTPadro/IeTOBOrO U PEHTIeHOBCKOT'0 M3yUeHUi, eCTeCTBeHHbIN Pa/In0aKTUBHBIN (DOH, KOCMUUeCKUe Jyud, paZiJMOaKTHBHOe W3/lyueHre
TPUPOJHBIX MUHEPAsIOB, JAeUCTBUE PAIMOaKTUBHBIX M3/Iy4yeHUM Ha OpraHW3M uejioBeKa), MPU 3TOM MepeBOJUThb MPaKTUUeCKYH 3aJauy B
yueOHY0, BbIZIeJISITh CYI[eCTBeHHbIe CBOMCTBA (TIpU3HAKHN) (PU3NUECKUX SIBJIEHUM;

® OMMChIBaTh U3yUeHHbIe CBOMCTBA Tesl U (r3uuecKue siBjieHusl, UCTI0/b3ysl (hr3uuecKre BeJTMUMHbI (Cpe/iHsIsi U MTHOBeHHasi CKOPOCTh Tesia Mpy
HEPaBHOMEPDHOM [BI)KEHUM, YCKOpeHue, repeMellleHue, MyTb, YIJIOBasi CKOPOCTb, CWja TPEHWsl, CWia YOPYroCTH, CWja TSDKECTH,
yCKOpeHHe CBOOOZHOTO TaZieHusi, BeC Tejla, UMITYJ/IbC Tejla, UMITYJIbC CUJIbl, MeXaHWYeCKast paboTa ¥ MOIIHOCTD, IMOTeHI[Ha/IbHasi SHePTUsI
Tesa, TIOJHATOT0 HaJl TIOBEPXHOCTHIO 3eMJIM, TIOTeHLMalbHasi SHePrysi CXKaToW TMPY)KUHbI, KWHeTHUUeCKasi SHeprus, MoJiHasi MexaHuuyecKast
SHEPrusi, MEepPUoJ, U YacToTa KoyiebaHWH, [/IMHA BOJIHBI, TDOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBeTa, TOKa3aTe/b TpeoM/IeHHs
Cpefibl), TPU OIMMCAHWU MPABWILHO TPAKTOBATh (PU3MUECKWM CMBIC/I MCIIO/Ib3yeMbIX BeJUUMH, 0003HAUEHWS W eUHUIIBI (PU3NUecKux
Be/IMUMH, HaXOJUTh (JOPMYJIbl, CBSI3bIBAIOIMe JAaHHYIO (DHU3UUECKYI0 BeIUUMHY C JPYTMMU BeMUMHAMH, CTPOUTH TpadMKyd U3yUeHHBIX
3aBUCUMOCTeMN (PM3UUeCKUX BeJIMUWH;

® XxapaKTepu30BaTh CBOMCTBA Tes, (Pu3nuecKue sIBJIeHUs] U MPOLeCChI, UCI0/b3ysl 3aKOH COXPaHeHUs! SHepryH, 3aKOH BCEMUPHOI'O TATOTeHUs,
TIPUHLIUIT CYTIePHO3ULIMKA CUJI, IPUHLUI OTHOCUTE/NBbHOCTU ["anmnesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHbI OTPayKeHUsI
Y TIpeioOMJIeHHs] CBEeTa, 3aKOHbl COXPAHEHHsl 3apsilIoBOT0 M MaCcCOBOTO YMCes TpHU s[|ePHbIX peaklUsiX, MPU 3TOM /laBaTb CJIOBECHYHO
¢hopMy/IMPOBKY 3aKOHA Y 3alKChIBaTh €10 MaTeMaTUUeCKoe BbIpaXKeHUe;

® 00BACHATH PU3UUECKHE MPOLIECCH M CBOMCTBA TeJl, B TOM UHC/Ie M B KOHTEKCTe CUTYaIMi TTPAaKTUKO OPUEHTUPOBAHHOTO XapaKTepa: BhISIB/ISATh
TIPUYMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUTH OOBsSICHEHWe U3 2—3 JIOTMYEeCKUX IIIaroB C OMOPOM Ha 2—3 W3yueHHbIX CBOHCTBA (U3UUECKUX
siBJIeHUH, PU3NUeCKUX 3aKOHOB WJIU 3aKOHOMEPHOCTel;

® pelllaTb pacuéTHbIe 3aZauu (OMMUparoIMecss Ha CUCTeMy M3 2—3 ypaBHeHMI), UCI0Jb3ys 3aKOHbI U (POpPMYJibl, CBsI3bIBAlOLME (PU3NUECKUe
Be/IMUMHBI: Ha OCHOBE aHa/iM3a YC/AOBUS 3a/lauM 3aluChbiBaTh KpaTKOe YCOBUE, BBISB/IATH HEAOCTAIOIIMe WX W30BITOUHbLIE [aHHbBIE,
BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIe /IJIsi pellieHUs], TIPOBOJUTh PACUYETHI 1 OLeHUBATh PeaMCTUUHOCTD TOTyYeHHOT0 3HAaUeHUs
(h131UeCcKoM BeJIMUMHBI;

® pacrio3HaBaTh MPOOJIEMbI, KOTOPble MOYKHO DEIIWTh TIPY TIOMOIH (PU3NUECKUX METO/IOB, WUCIIOJIBb3ys OMMCaHWe WCC/Ie[0BaHUs, BbIIENSTh
ripoBepsieMoe TpeAro/oKeHHe, OLIeHHWBaTh IMPaBUIBHOCTL TOPs/IKa TPOBeEeHUs] MCC/elOBaHus, [leflaTb BBIBO/bI, WHTEPIPETUPOBATh
pe3y/bTaThl HAO/TFO/IEHUH U OTILITOB;

® [IPOBOZIUTD OTILITHI 110 HAOJMIO/IEHUI0 (PU3MUECKUX SIBJIEHUH WM (U3UUECKUX CBOMCTB Tes (M3yuyeHHe BTOPOro 3akoHa HblOoTOHa, 3aKoHa
COXPaHeHHsl SHePruH, 3aBUCUMOCTh Tiepro/ia KonebaHuii Mpy>KMHHOTO MasiTHUKA OT MacChl TPy3a U >KECTKOCTU TIPYKUHBI ¥ HE3aBUCHMOCTD
OT aMIUTUTYABl MasbiX KojebaHul, MpsMO/IMHeNHOe pacrpoCTpaHeHHe CBeTa, pa3jiokeHWe 0eioro CBeTa B CIEKTP, M3yueHHe CBOWMCTB
n300pakeHUsI B TIJIOCKOM 3epKajie M CBOMCTB M300pakeHUs TipeaMeTa B coOuparoiieli JiMH3e, Hab/oieHre CIUIOMIHBIX U JIMHeMYaThIX



CTIEKTPOB M3/TyUeHUsI): CAMOCTOSITeJIbHO COOMpATh YCTAaHOBKY W3 M30BITOUHOrO Habopa 00OpYZOBaHUS, OIMCHIBATh XOJ| OIbITAa U €ro
pe3y/bTaThl, JOPMYTUPOBAThH BHIBO/IBI;

® [IPOBOZIUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBbIX U3MEPEHUH, OTpe/iesiss Cpe/iHee 3HaueHWe U3MepsieMOl BeTMUuHbI ((DOKYCHOe pacCTOsTHHUE
cobupatortieii TMH3bI), 000CHOBBIBATh BBIOOP CrIocoOa u3MepeHust (M3MepUTeIbHOTo TIprubopa);

® [IPOBO/IUTH UCC/IIOBaHKE 3aBUCUMOCTEHN (PU3NUECKUX BEJTMUHH C UCTIO/Ib30BAHMEM MPSIMBIX W3MEpeHUH (3aBUCMMOCTD MyTH OT BPEMEHH TPy
PaBHOYCKOPeHHOM /IBIKeHHUH 0e3 Haua/lbHOW CKOPOCTH, Tleprojia KosiebaHWi MaTeMaTHyecKoro MasiTHUKa OT AJIMHbI HUTH, 3aBUCUMOCTH
yTr/ia OTpakKeHUsl CBeTa OT yTJjia TMaJieHust U yTJia TIpe/IoOMJIeHus OT yTJjia Ta/ieHus): TJIaHMPOBaTh UCC/IeIOBaHKe, CaMOCTOSITe/IbHO cOOMpaTh
YCTaHOBKY, (DMKCHUPOBaTh pe3y/IbTaThl IMOJyUeHHON 3aBUCUMOCTH (hpU3MUecKux BeWYHMH B BUje TaO/UI] U rpadyKOB, /eaTh BLIBOABI 110
pe3y/bTaTaM UCC/Ie[IOBaHuS;

® [IPOBO/INTHL KOCBEHHbIE W3MepeHUsT (U3NUYEeCKUX BeIWUWH (CpeiHsAs CKOPOCTh U YCKOpEHHWe Tejia MPU PABHOYCKOPEHHOM /IBWKEHUH,
yCKOpeHre CBOOOIHOTO MaJieHus], )KECTKOCTh TIPY>KHUHbBI, KO3(MOUIIMEHT TPEHUS CKOJIbKEeHHUs, MeXaHWJecKasi paboTa ¥ MOIITHOCTb, YacTOTa
U Tepuof, KojebaHWK MaTeMaTHUeCKOro W TMPYKHHHOTO MasTHUKOB, ONTHYECKas CHia COOMparoiei JIUH3bI, paZMOaKTHBHBIN (DOH):
T/IaHUPOBaTh W3MEpPeHHsi, COOMpaTh SKCIEPUMEHTAbHYI YCTAHOBKY U BBITIOJHATH WU3MEPEHUs, C/lefysl MpeAI0KeHHOM WHCTPYKLIWH,
BBIUMCJISTH 3HaUEHWe BeJTMUMHBI U aHA/IM3MPOBATh MOJyUYeHHbIe Pe3y/bTaThl C YUETOM 3a/laHHOM TIOTPeIIHOCTH U3MepeHHi;

® co0/TI0IaTh TIpaBU/Ia TEXHUKU 6e30macHOCTH Npu paboTe ¢ 1abopaTopHBIM 000PYZOBaHHEM;

® pa3MuaTh OCHOBHbIE TPHU3HAKU WM3yUeHHBIX (U3UUECKHUX MOZeJel: MaTephaabHas TOUKa, abCOMIOTHO TBEPZOE Te/I0, TOU€UHbIM MCTOUHUK
CBeTa, JIyu, TOHKasi JIMH3a, TJIaHeTapHasi Mo/le/lb aTOMa, HyK/IOHHast MO/[e/ib aTOMHOT'O Si/ipa;

® XapaKTepu30BaTh TIPUHIUIMBI AEWCTBUS W3yUeHHbIX MPUOOPOB U TeXHWYECKUX YCTPOMCTB C OMOPON Ha WX OMUCaHWsS (B TOM YHCIIE:
CTIUJIOMETP, [aTUMKU TIOJIOXKEeHHs, paCCTOSIHASL M YCKOPEeHUs, pakeTa, 9X0JIOT, OUKH, TIepUCKOT, ¢oToarmapar, ONTUYecKre CBETOBOJBI,
CTIEKTPOCKOTI, /I03UMeTp, Kamepa BuibCOHA), WMCIOB3ys 3HAHWS O CBOWCTBaX (PU3MUECKUX sIBIEHWM W HeoOXojumble (H3UUYecKue
3aKOHOMEPHOCTH;

® 1ICI10/Ib30BaTh CXEMbl M CXEMAaTUUHble PUCYHKH W3yUEHHBIX TEXHUUYECKUX YCTPOMCTB, U3MEPUTE/IbHBIX TPUOOPOB M TEXHOJIOTMUYECKHX
TIPOIIECCOB TIPH PeIleHWH yueOHO-TIpaKTHUeCKHX 3a/lay, ONTUYECKHe CXEeMbl /11 TIOCTPOeHMsI W300pakeHHWH B TIJIOCKOM 3epKajie U
cobupatoliiei MH3e;

® [IPUBO/IUTH MIpUMepHI (HaXOAuTh WH(OPMALMIO O TprUMepax) MPaKTUUeCKOro MCI0Jib30BaHUsl (PU3MUeCKUX 3HaHWM B MOBCE/HEBHOW »KH3HU
Juisi obecrieueHust 6e30MaCHOCTU TMPU 0OpallleHuu ¢ TIpUOopaMy U TeXHWYeCKUMH yCTPOWMCTBAMU, COXPAHEHUs 37I0POBbsI U COO/IO/IeHUS
HOPM 3KOJIOTHUYeCKOTO TIOBeZIeHHsI B OKPY Karolllel cpejie;

® OCYIIeCTB/ISATh MOUCK MHMopMaImu (Hru3nueckoro cojepxanusi B IHTepHeTe, caMOCTOSITeNTbHO (hOPMY/IUPYsI TIOUCKOBBIN 3aripoC, HaXO/UTh
Ty TH OTpe/ie/IeHUs] JOCTOBEPHOCTH T0/TyueHHOH MH(OpMAaIK Ha OCHOBE UMEOLUXCSl 3HAaHWH U [IOTIO/THATE/TbHBIX UCTOUYHUKOB;



® ICTI0/Tb30BaTh TIPH BBIMTOJTHEHWH YUeOHBIX 3aZlaHUM Hay4HO-TIOMY/ISIPHYIO JINTepPaTypy (U3MUecKOoro COJiep>KaHMsl, CIIPAaBOUHbIE MaTepHasbl,
pecypchl cetu VIHTepHeT, B/ia/ieTh MPUEMaMU KOHCTIEKTUPOBAHUs TEKCTa, rpeobpa3oBaHusi MH(GOPMALMKM U3 OJHOM 3HAKOBOM CHUCTEMBI B
APYTY*O;

® co3/1aBaTh COOCTBEHHBIE TIMCEMEHHbBIE W YCTHBIE COODIIeHHsI Ha OCHOBe MH(OPMAaLIMU U3 HECKOIBKUX UCTOUHUKOB (PM3UUYECKOTO CO/Iep>KaHMs,
nyOIMYHO Tpe/ICTaB/IsATh Pe3y/IbTaThl POEKTHOW WM WCC/Iel0BaTe/IbCKOU iesTelTbHOCTH, TPU 3TOM IPAMOTHO MCITO/Ib30BaTh U3yUeHHBbIH

TIOHSTUMHBIN arTapaT U3ydaemoro pasjena GU3UKH U COMPOBOKJATh BBICTYIIEHHE Tpe3eHTal[iel ¢ yUéTOM 0COOeHHOCTeM ayJuTOpPHH
CBEPCTHUKOB.



TEMATHUYECKOE IVNIAHUPOBAHUE

7 KJIACC
KonuuecTBo yacos JJIeKTPOHHbIE
No HanMeHoBaHMe pa3/ie/ioB U TeM (judposBbie)
KonTtposibHblie | IIpakTHuecku
n/n NMporpaMmsbI Bcero oOpa3oBare/ibHBIE
padoThI e paboTbI
pecypchbl
Pa3zpen 1. @usuka U eé po/ib B IO3HAHMHU OKPY’KaKOLero Mupa
bubnroreka LJOK
1.1 o - 2
VIS ~ HAYIKa 0 TIPHPOAC https://m.edsoo.ru/7f416194
bubmoreka LJOK
1.2 o 2 1
VIBHHECHE BEIHHHRL https://m.edsoo.ru/7f416194
bubmoreka IIOK
1.3 E i 2 1
CTeCTBeHHOHAYUHbI MeTO/] TTI03HAHUSI hits-//m.edsoo.rw/7f416194
Wtoro no pazpeny 6
Pa3zpen 2. IlepBoHavaibHbIe CBe/JeHUsI 0 CTPOEHHUH BellecTBa
bubmoreka LJOK
2.1 C 1
TPOCHHE BEMECTE https://m.edsoo.ru/7£416194
29 [Br>KeHYe U B3aUMO/IeCTBHE YaCTHUL] 9 1 bubnuoreka IIOK
' Bell[eCTBa https://m.edsoo.ru/7f416194
bubnmoreka LIOK
2.3 A 2
TPETATHPIE COCTORHI BEMecTsa https:/m.edsoo.ru/7£416194
Wroro no pa3peny 5
Pa3pgen 3. /IBrm)keHne U B3aUMO/JeHCTBHE TeJl
bubnuoreka IIOK
3.1 M 3
CXATIHECKOE ABIDKEHHE https://m.edsoo.ru/7f416194
3.2 Nuepuyis, Macca, IVI0OTHOCTb 4 1 bubmoreka IIOK




https://m.edsoo.ru/7f416194

bubmoreka LIOK

3.3 Cuna. B C 14 2
. BHARL Can https://m.edsoo.ru/7f416194
Wroro no paszpeny 21
Pa3pen 4. [laBiieHue TBEPABIX TeJl, )KUAKOCTeH U ra3oB
41 Hasnenue. [lepenaua faBieHus TBEPAbIMU 3 bubmoreka LJOK
' TeJlaMH, )XUAKOCTSIMU U Ta3aMU https://m.edsoo.ru/7f416194
bubmoreka IIOK
4.2 5
flapmetivie XiuAKOCTH https://m.edsoo.ru/7f416194
bubnmoreka LJOK
4.3 A 6
TMOCKEPHO® AaB et https://m.edso0.ru/7£416194
44 [eiicTBUe )XUAKOCTU Y ra3a Ha MOrpy >kéHHOe 7 3 bubnuoreka LIOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wtoro no pasgeny 21
Pa3jen 5. PaGoTa 1 MOIHOCTh. DHEPrUsi
bubnmroreka LJOK
5.1 Pab 3 1
abOTA M MOTHHOCTE https:/m.edsoo.ru/7£416194
bubmoreka LJOK
5.2 I1 5 1
POCTBIE MEXAHHMET https://m.edsoo.ru/7f416194
bubmmoreka IIOK
5.3 M 4 1
EXAHIHECKAA SHETHA https://m.edsoo.ru/7f416194
Wtoro no pa3zpeny 12
Pe3epBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KNIACC

HauMeHnoBaHue pa3je/oB U TeM
Ne n/nn
NporpamMMsbI

KouuecTBO 4acoB

Bcero

KoHTpO/IBLHEI
e paboThI

IIpakTHyeckue
padoThI

J/IeKTPOHHbIE

(uudposBbie)
o0pa3oBare/bHbIE

pecypchbl

Pazgen 1. TensioBble AB/I€HHA

1.1 CrpoeHye 1 CBOMCTBA BellleCTBa

bubmmoreka LIOK

http
s://m.edsoo.ru/7f4181ce

1.2 TerioBble MPoOLECChHI

21

bubmioTeka 1IOK

http
s://m.edsoo.ru/7f4181ce

Wroro no pasgeny

28

Pa3pen 2. DnekTpuyecKue U MarHUTHbIE SIBJIEHUS

21 JnekTpuyeckye 3aps/bl. 3apsyKeHHble Tejia
' U UX B3aUMO/IeHCTBHE

Bbubmmoreka IIOK

http
s://m.edsoo.ru/7f4181ce

2.2 [TocTOSIHHBIN 371eKTPUUECKUI TOK

20

bubmioTeka 1IOK

http
s://m.edsoo.ru/7f4181ce

2.3 MarHuTHBIe SIBJIEHUS

1.5

bubmmoreka IIOK

http
s://m.edsoo.ru/7f4181ce

24 ONeKTpOMarHUTHass UHAYKLIUA

Bbubmmoreka IIOK

http
s://m.edsoo.ru/7f4181ce




Wtoro no pa3peny 37
PesepBHOe Bpemst 3
OBLIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 14.5




9 KVIACC

KosinuecTBo yacos O/IeKTPOHHbIE
HaumMeHoBaHMe pa3/je/ioB U TeM (uudposBbie)
Ne i/ KoHTpo1bHBI IIpakTHYeckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
e paboTbl padoThI
pecypchbl
Pazpgen 1. MexaHnnueckue siBJIeHUA
bubmmoreka LIOK
MexaHWUeCcKoe IBWKeHHE U CII0COObI ero
11 OIMHCAHUS 10 1 it
s://m.edsoo.ru/7f41a4a6
bubmioTeka 1IOK
1.2 B3aumogpeiicTBue Ten 20 1 3 http
s://m.edsoo.ru/7f41a4a6
bubmmoreka ITOK
1.3 3aKOHbI COXpaHeHUsI 10 3 http
s://m.edsoo.ru/7f41a4a6
Wtoro no paszeny 40
Pasgen 2. MexaHu4ecKHe K0/1e0aHus ¥ BOTHBI
bubmioTeka 1IOK
2.1 MexaHrnueckue KojieOaHus 7 3 http
s://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
2.2 MexaHuueckue BOJIHbI. 3BYK 8 1 3 http
s://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 15
Pa3zpen 3. D1eKTpoMarHUTHOe 110J/1e ¥ 3/IEKTPOMarHUTHbIE BOJTHbBI
3.1 O1eKTpOMarHUTHOe IoJie U 6 2 bubmmoreka LIOK




3JIEKTPOMarHHUTHBIE BOJIHBI

http
s://m.edsoo.ru/7f41a4a6

Wtoro no pasgeny 6
Pazpen 4. CBeTOBBIE SIB/ICHUSA
Bbubmmoreka IIOK
4.1 3aKOHbI PacnpoCTpaHeHus CBeTa 6 http
s://m.edsoo.ru/7f41a4a6
bubmioTeka 1IOK
4.2 JIMH3BI ¥ ONITUYECKHE TPHUOOPHI 6 http
s://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
4.3 Pa3zfnioxeHre 6e0ro cBeta B CIIEKTP 3 http
s://m.edsoo.ru/7f41a4a6
Wroro no paspeny 15
Pa3zgen 5. KBanToBble siB/IeHUA
bubmoTeka LIOK
5.1 WcnyckaHye U NorJioleHye cBeta aToMoM 4 http
s://m.edsoo.ru/7f41a4a6
bubmioTeka [IOK
5.2 CTpoeHue aTOMHOTO s/pa 6 http
s://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 AnepHble peakiuu 7 http
s://m.edsoo.ru/7f41a4a6
Wtoro nio pasgeny 17

Pa3pen 6. IToBTOpUTE THHO-00001AIOIHI MOAY/TH




I[ToBTOpeHue 1 06001IeHIe CoflepyKaHUsT

bubmioTeka LIOK

6.1 9 2 http
7-9
Kypca QusHKy 32 face s://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IIOYPOUYHOE IVIAHUPOBAHUE
7 KITACC

Ne
n/n

Tema ypoka

KosimuecTBOo uacos

Bcero

KoHTpo/bHBI
e padoTsbI

IIpakTHyeckue
paboThI

Jara
U3y4eHHs

OneKTpoHHbBIE HH(POBbIE
oOpa3oBaTe/bHbIE

pecypchbl

®u3MKa — HaykKa O IpUpo/e.
fBneHus nipyupoabl

dusnueckue sIBIeHUS

du3nyeckre BeTMIUHBI U UX
v3MepeHve

Ypok-uccienosanue "3mepenue
TeMIlepaTypbl IPU ITOMOLLIUA
JKAJKOCTHOI'O TepMOMeTpa 1
JlaTyrka TeMrieparypsl"”

MeTo/pl HAyYHOTO MMO3HaHUSI.
Onucanve pU3NUECKUX SIBJIEHUMN C
MOMOLLBIO MOJie/ient

bubmioreka LJOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIposepka
TUIOTEe3bl: JaJIbHOCTh I0/16Ta
1IapUKa, MyLL{eHHOT O
TOPU30HTA/ILHO, TeM OOJIbIIIe, YeEM
OoJibIlle BbICOTA MycKa"

Ctpoenue BelectBa. OIbITHI,
JIOKa3bIBaroLye JUCKPETHOe
CTPOEeHHe BellleCTBa

bubmoteka LIOK
https://m.edsoo.ru/ff09fe0a

,Z[BI/I)KEHI/IE HdCTHUL] BelleCTBa

bubmioTteka LJOK
https://m.edsoo.ru/ff0a013e




Ypok-uccienoanue «OIbITHI M0

9 HabJTIOIeHHIO TerJIOBOTO
pacllvpeHus ra3oB»
10 ArperaTHble COCTOSIHMS BellecTBa
Ocob
co eHHoUCTH arperaTHbIX Bu6miorexa LIOK
1 cocTostHUM Bojpl. O000IIIeHNe TI0 http
I1
PAsLeily «. lepEOHandTbHbIE s://m.edsoo.ru/ff0a0378
CBeJIeHUsI O CTPOEHUH BelleCTBa»
M .
12| Panmowepuoe n nepanrioneproe BrGorexa LIOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIDKEHUe
bubmmoreka IIOK
13 C .E
KOPOCTL- BAMHHLEL CKopoctH https://m.edsoo.ru/ff0a079c
14 PacueT nyTH ¥ BpeMeHU IBU)KeHUS Bubmorexa [IOK
Y P A https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — mepa bubnuoreka LIOK
WHEepPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
16 [TnoTtHOCTS BeljecTBa. Pacuer Maccel bubmoreka LIOK
1 00Bema Tesa To ero IVIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHast pabota
17 «OmnpeienieHye TIJIOTHOCTH TBEPOTO
Te/aa»
Peruienue 3azau ro teme "[110THOCTB bubmioreka LJOK
18
BeljecTBa" https://m.edsoo.ru/ff0a123c
Cuiia Kak XapakTepyuCTUKa
19 B3aumozeuncTsus ten. Cuna
YyIpyrocTy. 3akoH I'yka
20 JlaboparopHasi pabota «/3yueHue




3aBUCUMOCTH PaCTsDKeHUsI
(medopmMariin) Ipy>KUHBI OT
TIPUJIO)KEHHOMN CUJTbI»

21 [[Bnenue Tarotenusa. Cuia TsOKeCTU
CBsi3b MEX/y CUJION TSDKECTU U bubmoreka LIOK

22 Maccoii Tena. Bec Tesna. PerieHue http
3ajau o teMe "Cuiia TsokecTr" s://m.edsoo.ru/ff0al1778
Cuia TsDKeCTH Ha IpYTUX IjlaHeTax. bubnuoreka LIOK

23 dusryeckre XxapakTepruCTUKH http
riaHeT s://m.edsoo.ru/ff0a1502

bubmoreka IIOK

24 W3mepeHnue cul. amome

Mepettite Cil. JltamMomeTp https://m.edsoo.ru/ff0al8cc
bubmoteka LIOK

25 Bec Tena. HeBecomocCTh http

s://m.edsoo.ru/ff0al778
C )
e ‘ élzmzzlgen,qzﬁg I;I/IJI HarpaB/IeHHBIX Bu6miorexa LIOK
AROH TP ' https://m.edsoo.ru/ff0ala70
PaBHOgelMcTBYyOLIAsA CUI

97 Pemenue 3asau no teme
"PaBHopelCcTBYOIIas CUt"

)8 Cwuna TpeHus v eé BuAibl. TpeHuve B bubmoreka LJOK
TIpUPO/ie U TeXHUKe https://m.edsoo.ru/ff0a1b9c
JIaboparopHasi pabota «/3yueHue

29| cxommenu or com ganerana biiborexa LIOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKaCAIOIIUXCS
TOBEPXHOCTEeN»
30 Peluienue 3az1au Ha oripefiesieHve




PaBHOZEMCTBYIOLLEN CUITbI

Peruenue 3azau 1o temam: «Bec
Tesia», «I'paduueckoe nu3obpakeHue

bubmoreka IIOK

31
cui», «CUTBD», https://m.edsoo.ru/ff0alde0
«PaBHOZEUCTBYIOIAsT CUIT»

KonTposbHas paboTa 1o TemMaMm:
«MexaHuueckoe BUKeHUe»,

32 «Macca, JIOTHOCTb», «Bec Tena»,
«['padnueckoe n3o00pa>keHUe CU»,
«Cunbi»

33 NaBnenue. Crioco0bl yMeHbILIEHUS U bubmioTteka LJOK
yBe/UUeHUs 1aB/ieHust https://m.edsoo.ru/ff0a20a6
[aBneHue rasa. 3aBUCUMOCTb Bbubmoreka LIOK

34 JlaBJIeHMs ra3a oT 00béMa, http
TemIiepaTyphl s://m.edsoo.ru/ff0a2376
[Tepenaua faByieHUs1 TBEPAbIMU bubmoreka LIOK

35 TeJlaMU, JXUAKOCTAMU U ra3saMu. http
3akoH [lackans s://m.edsoo.ru/ff0a25b0
[aBneHue B )XUAKOCTU U rase, bubmioTteka LJOK

36 BbI3BaHHOE /IeCTBUEM CHUJIbI http
TSDKECTU s://m.edsoo.ru/ff0a2718

bubmoreka IIOK

37 Perenvie 3asjau o teMe «/lasieHue http

ocC 3e. 3akoH [lac
BoKAROCTIR M T aron Hacramb s://m.edsoo.ru/ff0a2826
bubmoreka LIOK

38 Coob1jarormuecs: Cocypl http

s://m.edsoo.ru/ff0a2970

39 ['uapaBIMyecKuii rpecc bubmioTteka LJOK

http




s://m.edsoo.ru/ff0a3136

Manometps!. ITopiHeBomn

40 .
JKU/IKOCTHBIM Hacoc
41 ATtmocdepa 3emu U TIPUUUHBI €& bubmoTeka LJOK
CYLL[eCTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3gyxa. ATmMocgepHoe bubmioreka LJOK
JlaBJieHue https://m.edsoo.ru/ff0a2b5a
43 W3mepeHue aTMoChepHOTo bubmoreka IIOK
nasnenus. OneiT Toppuuenv https://m.edsoo.ru/ff0a2da8
3
44 Zgizzr; S)'TrbBiTCMOOTCb?SZlHOFOOBHeM Bubmuorexa LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapometp-anepous. ATMocdepHoe bubnuoreka IIOK
JlaB/ieHre Ha Pa3/IMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Peitienue 3agau ro teme "
ATMocdepHoe aBneHue"
eticTBYe XUAKOCTH U ra3a Ha bubmioTteka LJOK
47 TIOTPY>KeHHOe B HUX TeJIo. http
ApxuMejoBa cuia s://m.edsoo.ru/ff0a3276
JlabopatopHasi paboTa
48 «OrnpesiesieHe BbITaJIKUBAIOLeN bubmoteka LIOK
CUJIBI, IeHCTBYIOLIEN Ha Tero, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B YKUIKOCTb»
JlabopatopHasi paboTa 110 Teme
«MccnepoBaHre 3aBUCMMOCTH Beca bubmoteka LIOK
49 TeJsia B BoJie OT 00béMa http
MOTPY’KeHHOHU B XKUJIKOCTb 4acTH s://m.edsoo.ru/ff0a3514

Tema»




bubmioTteka LJOK

50 IT
JIABATHE e https://m.edsoo.ru/ff0a3a96
JIabopaTopHas pabora
"KoHCcTpyrpoBaHue apeoMeTpa Uiu
51 KOHCTPYUPOBaHUe JIOJKU U 1
oripeziejieHue eé
rpy30MoAbEMHOCTH"
p :
elIeHue 3a7ay 10 TeMaM Bu6miorexa LOK
59 «ITnaBanue cyzos. http
B
O3AYXOIUIABAHHE, «,HaaneHHe s://m.edsoo.ru/ff0a3654
TBepAbIX TeJ, )KUJKOCTEN U ra3oB»
KonTponbHast paboTa 1o Teme
53 «/]aByieHre TBepAbIX TeJ, )KUAKOCTeH
1 ra3oB»
bubnuoreka IIOK
54 M )
ExAHIHECHAS paboTa https://m.edsoo.ru/ff0a3f82
bubmoreka LIOK
55 M .E
OIGHOCTS. EAMHHR MOIGHOCTH https://m.edsoo.ru/ff0a3{82
Ypok-uccnenosanue "Pacuér
56 MOIIIHOCTH, Pa3BUBaeMou Mpu 1
rnoabEme 10 JieCTHULE"
57 [IpocThie MexaHH3MBbI. Peryar.
PaBHOBecue cui Ha pbluare
Pbiuaru B TeXHUKe, ObITY W TIPUPO/IE.
cg JlabopatopHasi paboTa 0.5 bubmoreka LIOK
«WccnenoBanue ycinoBui ' https://m.edsoo.ru/ff0a478e
pPaBHOBECHS pbluara»
59 Pemenue 3amau o teme «Y CiioBus bubnuoreka LIOK

paBHOBeCHA pbIlUdra»

https://m.edsoo.ru/ff0a48a6




KoadduimeHT nose3Horo gelcTBus
MexaHu3ma. JlaboparopHasi paborta

60 «3mepenue KIT/I HaKIOHHOM 05
MJIOCKOCTH»

61 Perienue 3a7au 1o Teme "Pabora, bubnuoreka IIOK
MotHocTb, KITA" https://m.edsoo.ru/ff0a4c48
MexaHuyeckast SHeprus. Bbubmoteka LIOK

62 KuvHeTnueckas v rioTeHI[Aa/IbHAs http
SHeprus s://m.edsoo.ru/ff0a4252

. bubmiorteka LJOK
63 3aKOH COXpaHeHUsI MeXaHUYeCKOoi http
HEepruu
s://m.edsoo.ru/ff0a4360
Y POK-3KCIIepuMeHT 10 Teme
"OKCrepuMeHTalbHOe Orpe/ie/ieHue
4 M3MeHeHUs KHHeTHUYeCKOU 1 1

6 MOTeHLIUaTLHON SHePruM MpU
CKaTbIBAaHUM TeJia 110 HaKJIOHHOM
TIOCKOCTH "

65 KoHTposbHast paboTa 1o Teme
«Pabota 1 MOIITHOCTb. DHEpPTrUs»

66 Pe3epBHbIif ypoK. PaboTa ¢ TeKcTaMu bubmioreka LJOK
1o Teme "MexaHUUecKoe ABIKeHue" https://m.edsoo.ru/ff0adee6
Pe3epBHbIN ypok. PaboTa ¢ TekcTamu

67 1o T(Ie)Me ",Z[a}];IjIEHI/Ie TBEp/BIX Tell, Bubmorexa LIOK

B " https://m.edsoo.ru/ff0a4ffe
JKUAKOCTel U ra30B
PesepBHblit ypok. PaboTa c TekcTamu
68 o Teme "Pabota. MOIIIHOCTE.

OHeprus"




OBLIEE KOJIMYECTBO YACOB I1O
I[TPO'PAMME

68

12




8 KNIACC

KoauuecTBO 4acoB

JeKTpoHHbIE U poBbIe

No Jara
TemMa YPOKa KOHTpO JIbHBI HpaKanec]{ne 06pa30BaTEIlebIe
n/n Bcero U3yUYeHUs!
e padoThbI paboThI pecypchbl
OCHOBHBIE TIO/I0KEHUST bubmoteka LIOK
1 MOJIEKY/IIPHO-KWUHETUUeCKOW TeOpUU 1 http
Y UX OTbITHbIE TTO/ITBEPXK/I€HUS s://m.edsoo.ru/ff0a5256
2 Macca 1 pa3Mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEpA0rO, KUAKOTO U 1 bubmoreka IIOK
ra3000pa3HOro COCTOSTHUM BelljecTBa https://m.edsoo.ru/ff0a540e
OObsicCHeHHe CBOMCTB TBEPZIOTO,
JKUZKOTO U ra3000pa3Horo
4 COCTOSIHUM BellleCTBa Ha OCHOBe 1
T0JI0’KEHUH MOJIEKYISIPHO-
KUHETUYeCKOU TeOpUM
bubmiorteka LJOK
5 Kpucrannueckve 1 amopgHble Tena 1 http
s://m.edsoo.ru/ff0a5800
bubmoreka IIOK
6 CmauvBaHMe U Kanu/UIIPHOCTD. 1 ht
[ToBepXHOCTHOe HaTsKeHHe D
P s://m.edsoo.ru/ff0a5530
7 TeruioBoe pac eHue U cKaTtue 1 Bubmorexa LIOK
T1/10B LIMPeHUe U CKaTu
P P https://m.edsoo.ru/ff0a5a26
Temriepatypa. CBsi3b TeMIiepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO ABMKEHUSI 1
YyacTuI]
9 BHyTpenHsist sHeprust. Crioco6bl 1 bubmoteka LIOK




V3MeHeHUs BHyTpeHHel SHepruu

https://m.edsoo.ru/ff0a5c60

bubmoreka IIOK
10 Busl Terionepeaun http
s://m.edsoo.ru/ff0a6412
Ypok-koHbepeHius "TIpakTHueckoe

1 HCII0/Thb30BaHKe TeTJIOBbIX CBONCTB bubmoteka LIOK
Bell|eCTB U MaTepPUasIoB B LIeJisIX https://m.edsoo.ru/ff0a65c0
sHeprocbepexxeHus"

1 KonnuecTBo TemyioThl. Y ienbHast E morexa LOK
TEIVIOEMICOCTD s://m.edsoo.ru/ff0a6976
YpaBHeHHe TeryIoBoro banaHca. Bbubmoteka LIOK

13 TemnooOMeH U TeIIoBoe http
paBHOBecHe s://m.edsoo.ru/ff0a7088
JlaboparopHast pabota

14 "NccnenoBanye sBieHUs bubmoreka LIOK
TerI000MeHa MPU CMeIIBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOZHOU U ropsiuer BozbI"

Pacyer KonmMuecTBa TeIioThI,

15 Heo0OX0/IMMOro /I/is HarpeBaHUsi Tejia
Y BbI/Ie/ISIeMOTr0 UM TIPU OXJIaXK/|€HUU
JlabopaTtopHasi paboTa bubmoreka IIOK

16 "Onpegenenue yaenbHOU http
TeII0eMKOCTH BelljecTBa" s://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUVIMBA. Y JenbHas bubmoreka LIOK
TerioTa CropaHusi https://m.edsoo.ru/ff0a7b5a
[1naBmeHue v oTBepeBaHKe bubmioTteka LJOK

18 KPUCTa/UTMYEeCKUX Tesl. Y JenbHas http

TeIJ1I0Ta I1/1aB/IeHUsA

s://m.edsoo.ru/ff0a71d2




JlaboparopHasi pabota

19 "OnpesiesieHNe yAeTbHOU TeII0ThI Bubmorexa LIOK
peA Y,EL https://m.edsoo.ru/ff0a72fe
T/71aB/IeHus bJia
20 [TapooOpa3oBaHue U KOHZEHCAIHS. bubmoreka IIOK
WcnapeHue https://m.edsoo.ru/ff0a740c
Kunenwue. Y genbHas TenioTa
71 napoobpa3oBaHysi ¥ KOH/|eHCalHH. Bbubmoteka LIOK
3aBUCHMOCTb TeMIIepaTypbl KUTIeHUs https://m.edsoo.ru/ff0a786¢
0T aTMOC(epHOTO /1aB/IeHUsT
BnakHocTh Bo3ayxa. JlabopaTopHas
" Y paTop bubnuoreka LIOK
97 pabora "OrnpeiesieHre http
OTHOCHUTEJ/IbHOU B/IaYKHOC
™ HT,.HBH PO s://m.edsoo.ru/ff0a7628
BO3/lyXa
73 Pemmenue 3azjau Ha onpefiesieHve
BJI&)KHOCTH BO3/lyXa
[TpuHIMIIB pabOTHI TETIJIOBBIX
24 nsurarteneid. [TapoBast TypOuHa.
[Burarens BHYTPEHHEro CropaHusi
KII/I TeroBoro gsurareris.
25 Terﬁosble BI/IFaTAEIII/I Y 3aluTa Bubmorexa LIOK
A o H https://m.edsoo.ru/ff0a7c7c
OKpY>Katolleid cpe/ibl
%6 3aKOH COXpaHeHUs U MpeBpall{eHus
5HEpPryu B TEIIOBBIX IpoLieccax
[ToaroToBKa K KOHTPO/IBHOM paboTe
27 o Teme "TeroBble ABIeHUA. Bbubmoteka LIOK
V3MeHeHVe arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BelecTBa"
28 KonTponbHast paboTa 1o Teme bubmioTteka LJOK

"TerioBble siBieHUs. I3MeHeHHe

https://m.edsoo.ru/ff0a86ae




arperaTHbIX COCTOSIHUH BelljecTBa"

OsekTpusaLus Tes. [IBa poza

2 3JIEKTPUYECKUX 3apsifioB
Ypok-uccnienoBanue " DyeKTpU3aLus
30 Tes UHAYKLUeN U Npu
COTIPUKOCHOBEHUN"
31 B3aumogeiicTBue 3apsyKeHHbBIX TeJl. bubnuoreka LIOK
3akoH KynoHa https://m.edsoo.ru/ff0a87e4
OneKTpuyeckoe roJie.
19 HarpskeHHOCTb 3/1IeKTpUYeCKOro bubmoteka LIOK
nosist. IlpuHLMn cynepno3unmu https://m.edsoo.ru/ff0a8a0a
3/1eKTPUUECKUX T0J1ei
Hocurenu sanekTpuueckux 3apszos.
33 OnemeHTapHbIN 3apsi. CTpoeHHe
aToMa
34 [IpOBOAHYKY Y JU3IEKTPUKA. 3aKOH bubmioreka LJOK
COXpaHeHUsl 3/IeKTPUYEeCcKOro 3apsiza https://m.edsoo.ru/ff0a8ef6
35 Pelienue 3az1au Ha rp¥MeHeHHe bubmoreka [IOK
CBOMCTB 3/IeKTPUYECKUX 3apsizioB https://m.edsoo.ru/ff0a90cc
O/eKTpUUecKuil TOK, yC/IOBUS ero
36 CyH{GCEBOBaHI/IH. I/ICT())IIIHI/IKI/I Bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYeCKOro TOKa
bubmioreka LJOK
37 leicTBUS 3/1€KTPUUECKOTO TOKA http
s://m.edsoo.ru/ff0a96b2
Ypok-uccnenoanue "/leictBue
38 3/1eKTPUUECKOr0 I10/11 Ha

MIPOBOJHUKU U IUD/IEKTPUKU"




SJ'IEKTpI/IT-IECKI/Iﬁ TOK B MeTa/ljIaX,

bubmioTteka LJOK

39 JKUJKOCTSIX U ra3ax L
A s://m.edsoo.ru/ff0a9838

40 OneKTpuyeckas Lielb U eé
COCTaBHbIe UaCTH
Cura Toka. JTabopaTopHasi paboTa bubmoteka LIOK

41 "M3mepeHue U peryiMpoBaHue CUJlbl 0.5 http
TOKa" s://m.edsoo.ru/ff0a8bd6
OJIeKTprUYecKoe HarpsvkeHUe.

42 BonbtMetp. JlabopaTopHast paboTta 0.5 bubmiorteka LJOK
"3MepeHue U peryjivpoBaHue ' https://m.edsoo.ru/ff0a9e14
HarpsokeHus"

CormnporuvBrieHre TIPOBOJHKUKA. bubmoreka IIOK

43
Y jenpHOe COnpOoTUB/IEHKE BelleCTBa https://m.edsoo.ru/ff0aa738
JlaboparopHast pabota
||3

44| conpommnenun mposog or ero 1 BrGmonera LIOK

P posod https://m.edsoo.ru/ff0aa738
JUTUHBI, TIIOL[aZiU TTOTIepeyHoro
ceyeHus U marepuasa"”
3
I
P ' A https://m.edsoo.ru/ff0aad44a
ydacTKa Lenu
JlabopaTtopHasi paboTa
llM
o | s o 1
> HAYH pesp P https://m.edsoo.ru/ff0aa04e
COMPOTHUBJIEHUSI pe3UCTOpa U
HarpsyKeHus Ha pe3uctope”
47 [MTocnenoBarenbHOE U MapasiesbHOe

coeaViHeHMs IMTPOBOAHUKOB




JlaboparopHast pabota "TIpoBepka
TIpaBU/Ia CJIOXKEHUSI HarpsDKeHUH

bubmioTteka LJOK

48
TIPH T10C/IeJOBATe/TbHOM COeIMHEHUH https://m.edsoo.ru/ff0aaa58
JBYX PE3UCTOPOB"
JlabopatopHasi paboTta "TIpoBepka
49 rpaBusia AJis CUIbl TOKA IIPU Bbubmoteka LIOK
rapasizieJIiLHOM COeZJMHeHUH https://m.edsoo.ru/ff0aadle
pe3ucTopos”
P
50| saxona Ova g pasmioro Biorera LIOK
AP https://m.edsoo.ru/ff0aaf8a
COeZIMHEHUsI IPOBO/IHUKOB
PaboTa ¥ MOIITHOCTh bubmoreka LJOK
51 3/1eKTPUUECKOro ToKa. 3aKoH http
Ixoynsi-JleHta s://m.edsoo.ru/ff0ab124
JTab 0
52 "(E)lnozazzl;gliz pz6?)1;il Y MOIIIHOCTH Bubmmorexa LIOK
PeA P | B https://m.edsoo.ru/ff0ab3e0
3/1IeKTPAYECKOT 0 TOKa
3
JIeKTPUUECKHe LIeTH U ) Bubmiorexa LIOK
MOTPeOUTeITH 37IEKTPUUECKOM
>3 3Hepruu B ObiTy. KopoTkoe LU
P y- 20P s://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroToBKa K KOHTPOJIbHOM paboTe
”3 .
P N . https://m.edsoo.ru/ff0abd2c
B3auMoiericTBYs. [T0CTOSHHBIN
3/71eKTpUUeCcKuit ToK"
55 KoHTpoibHas paboTa 1o Teme bubmioreka LJOK

"DneKTpuueckKre 3apsibl.
3apsKeHHbIe Tesla U UX

https://m.edsoo.ru/ff0abea8




B3auMoiercTBUs. [ToCcTOSTHHBIN
3/71eKTpUUeCcKuii ToK"

56

[TocTosIHHBIE MAarHUTBI, UX
B3aUMO/IENCTBUE

57

Ypok-uccienosanue "3yueHue
[10J1eH TI0OCTOSIHHBIX MAarHUTOB"

bubmoteka LIOK
https://m.edsoo.ru/ff0ac3d0

58

Mar»autHoe 11o/1e. MardauTHoe 1oJie
3eMJIM U ero 3HaueHue /ISl XKU3HU Ha
3emiie

bubmioreka LJOK
https://m.edsoo.ru/ff0acOba

59

OmnbIT OpcTesa. MarHuTtHoe 1ose
3/7IeKTPAYECKOro ToKa MarnurHoe
T10J1e KaTyIKU C TOKOM

bubmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[TprMeHeHVe 3/1eKTPOMarHuTOB B
TexHuKe. JlaboparopHast paboTa
"N3yueHue [1eliCTBUSI MarHUTHOTO
T10/151 Ha NPOBOJHKK C TOKOM"

0.5

bubmoteka LIOK
https://m.edsoo.ru/ff0ac74a

61

OJIEKTPOIBUTaTe/ b TIOCTOSTHHOT'O
ToKa. Vcrionb3oBaHve
3/1IeKTpOJIBUTaTe/Ield B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTe.
JlaboparopHasi pabota
"KOHCTpyupOBaHe U U3yueHue
paboThI 3/1eKTpoABUTATE A"

bubmiorteka LJOK
https://m.edsoo.ru/ff0ac86c¢

62

OrmbiTel @apaziess. 3akoH
3/IeKTPOMarHUTHOW MHAYKLIWU.
IIpaBuo JleHua

63

OnekTporeneparop. Criocobbl
TIOTyYeHHS 3/IeKTPUUeCKOW SHepTyu.
DJIEKTPOCTAHLIMY Ha




B0O300HOB/ISIEMBIX HCTOUHHKAX
SHEpruu

[ToaroToBKa K KOHTPOJIbHOM paboTe

64 0 TeMe "DJIeKTpUYecKue 1 1
MAarHUTHBIE ABIeHUd"
KoutponsHas paboTa 1o teme
65 "BJI'I{;ET Hljt?efxie HT\dall:IHI:TIZ/I[:Ie 1 Bub/morexa OK
p" https://m.edsoo.ru/ff0acb14
ABJICHUS
66 Pe3sepBHbIii ypok. Pabora c TekcTamu 1 bubnuoreka LIOK
1o TeMe "TerioBbie sIBIeHUS" https://m.edsoo.ru/ffO0acc5e
Pese 1 ypok. Pabora c Tekc
N e buGnmorexa LIOK
. https://m.edsoo.ru/ffO0acdc6
3/1eKTPUUeCKUI TOK
68 Pe3sepBHbIi ypok. PaboTa ¢ TekcTamu 1
1o TeMe "MarHuTHble IBjIeHusa"
OBIIEE KOJIMYECTBO YACOB I1O
1 68 14.5

[TPO'PAMME




9 KVIACC

KonuuecTBO 4acoB

J/eKTpoHHbIe U poBbIe

E;l‘l TemMa YPOKa Beero KOHTpO JIbHBIE HpaKTI/II-IECKI/l ﬂ:;I?EHI/Iﬂ 06pa3OBaTeIlebIe
paboTHI e padoTbI pecypchl

1 MexaHnueckoe JBUXKeHHe. 1
MarepuranbHasi TOUKa

) Cucrema orcueta. OTHOCHUTE/IBHOCTh 1 bubnuoreka LIOK
MEXaHUUYEeCKOT'O JBVKEeHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe NpsSIMOJIMHeNHOe 1 bubmoreka LIOK
JIBIDKEHUe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpsIMOTMHENHOe

4 aBwkenue. CpegHssi U MTHOBEHHAS 1
CKOPOCTh

5 [IpsiMoHeiHOe paBHOYCKOpPEHHOe 1 bubmioreka LJOK
[IBIKeHUe. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NIPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOI'O [BIDKEHUS. 1
I'paduik ckopocTH
JTaboparopHasi pabota "OmnpezeneHue

7 YCKODPEHUS Tejia Mpu 1 1 bubmoreka LJOK
PaBHOYCKOPEHHOM [IBW)KEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJI0CKOCTH"

3 CBob6o/Hoe miazieHue Tes. OMbIThI 1
lamunes

9 PaBHOMepHOe JBUKeHue 110 1 bubmoreka IIOK

OKpy>kHOCTH. Ileprog 1 yacrora
obpamenust. JInHeliHast M yrioBast

https://m.edsoo.ru/ff0ael76




CKOpPOCTH

10 LleHTpOoCTpeMUTe/IbHOE YCKOpeHue
1 [TepBniii 3akoH HbtoTOHA. BekTop bubmoreka LJOK
CUJIbI https://m.edsoo.ru/ff0ae612
1 Bropoi1 3akoH HetoToHa. bubnuoreka LIOK
PaBHOzeliCcTBYyOIIIas crla https://m.edsoo.ru/ff0ae72a
13 Tpetwnii 3akoH HbtOTOHa. bubmoteka LIOK
Cynepriosuius cuin https://m.edsoo.ru/ff0ae982
14 Pemmenue 3aau Ha TipyMeHeHe bubmiorteka LJOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6c
15 Cwuna ynipyroctu. 3akoH I'yka Egg;?/ﬁiiiiﬁ Jff0aeca?
16 Pertienue 3amau ro teme «Cua
yOpyTroCTU»
17 fgﬁn(;z;zj)lzl:j; I:Iilfcol:rljocm Bubmorexa LIOK
HpYKIHED https://m.edsoo.ru/ffOaee28
bubmoreka IIOK
18 Cuna Tpetits httDs://m.edS(])_E).ru/fanf738
19 Pemenue 3amau no teme «Cuia bubmoteka LJOK
TPEeHUS» https://m.edsoo.ru/ff0afa26
20 JTaboparopHasi pabota "OmnpefeseHue bubmiorteka LJOK
K03 uLiieHTa TPeHUs CKOTbKeHUsT" https://m.edsoo.ru/ff0af8be
| o s
R https://m.edsoo.ru/ff0afb8e
TPeHus
22 Cwuna TsKeCTH Y 3aKOH BCEMHUPHOT0 bubmoTeka LJOK

TSTOTEeHHs1. Y CKOpeHHe CBOOOIHOTO

https://m.edsoo.ru/ff0af044




MnajieHud

Ypok-koHbepeHLus "[IBrKeHue Tes

23 BOKPYT I'PaBUTALIMOHHOIO LIeHTpa
(Conneunas cucrema). ['anakTuku"
Pemrenvie 3asau no reme "Cuia
24 Tﬂ:eCHTI;I/I U 3'21::); B:EI\IZII/I HOI:(J)I Bubnworexa LOK
N P https://m.edsoo.ru/ff0af5{8
TATOTEHHUs

75 [TepBas KocMUYecKasi CKOPOCTb. bubnuoreka LIOK
HeBecomoCTh U Tieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTeprasbHON TOUKH.

26 AGComoTHO TBEP0€ TEJIO. bubmoreka IIOK
PaBHOBecue TBEp/Oro Tena ¢ https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpallleHHs

27 MowmenT cusnel. LIeHTp TskecTn

)8 Peluenue 3azau 1o teme "MoMeHT bubmioreka LJOK
cusbl. LleHTp TsbkecTr" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe

29 o iZMTe fll\{deI;aKH;qTECK]:;H ]I:I/IP))KEHIZQ Bubnworexa LOK

. . A ’ https://m.edsoo.ru/ff0b0408
B3aumogencTBue Ten
KouTposbHast paboTa 1o teme
30 "M};I;Hjlricige B?/I)KI_EI}HI/ITEM Bubnworexa LIOK
N A . ' https://m.edsoo.ru/ff0b06ec
B3anmogencTBue Ten
Vmnynbc Tenna. VIMITyIbC CUIIBL.

31 3aKOH COXpaHeHUs UMITyJIbCa. bubnuoreka LIOK
Ymnpyroe u HeyTnpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/IENICTBHE

19 Peruienue 3aziau 1o TeMe "3akoH bubmoreka IIOK

COXpaHeHusl UMITy/ibca"

https://m.edsoo.ru/ff0b096¢




Ypok-koHbepeH1us "PeakTUBHOe

33
JIBI)KeHue B IpUpo/ie U TexXHHKe"
bubmoreka IIOK
34 Me eckast paboTa ¥ MOLIHOC
XAHHAECKaR paboTa 1 MOIGHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTa CUIIbI TSDKeCTH, CHTTBI bubmmoreka LIOK
YOPYTOCTU U CUJIbl TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHasi pabota
36 «OmpeesieHrie paboThI CUJTBI TPEHUS
MIpY PaBHOMEPHOM /IBWKEHUH Tejia
T10 TOPU30HTA/IbHOM TIOBEPXHOCTH»
37 CB#13b 5HEpruy 1 paboThI.
[ToTeHIManbHast SHEPTUs
18 KuneTtnueckas sneprus. Teopema o bubmoteka LJOK
KUHEeTUUeCKOW SHepruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTHU B
MeXaHUKe
40 JIaboparopHasi pabota «/3yueHue bubmoTeka LIOK
3aKOHA COXPaHEHHsI SHePrumn» https://m.edsoo.ru/ffOb12fe
41 KonebaTe/bHOE IBUKEHHUE U €T0 bubmoreka LJOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
47 3aryxaroiye KojebaHusl. bubnuoreka IIOK
BriHYyX/1eHHbIe KosiebaHus1. Pe3oHaHC https://m.edsoo.ru/ff0b20£0
43 MaTemMaTHuyeCKUl U NPY>KUHHbIN
MasiTHUKH
Ypok- 3
44| nepriosa xoneBaruitor xecrioct Biiorera LOK
PHOA https://m.edsoo.ru/ff0b197a
TIPY>KUHBI U MacChI Tpy3a»
45 IIpeBpaitieHre sHepruu Npu




MeXaHUUYeCKHUX KOoaeOaHMsIX

46

JlabopatopHasi paboTa
«OrnpefeneHue 4acTOTel U ITlepuoja
KoJsiebaHWi TIPYKMHHOTO MasiTHUKa»

bubmoreka IIOK
https://m.edsoo.ru/ffOblaec

47

JlabopatopHasi pabota «IIpoBepka
HEe3aBHCHUMOCTH TlepHro/ia KojebaHui
Ipy3a, MO/BEIIeHHOTO K HUTH, OT
MacChl Tpy3a»

bubmoteka LJOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJjiHbL. CBOMCTBa
MeXdHMYeCKHX BOJIH. HPO,Z[OJ'[]:HBIE u
roriepeyHbie BOJTHBI

bubmioreka LJOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-kKoHbepeHLus "MexaHudeckue
BOJIHBI B TBEPZIOM TeJie.
CelicmMuyeckye BOHbI"

50

3ByK. PacnipocTtpaHeHue v oTpaxkeHue

3ByKa

51

Ypok-uccienoanue "HabsogeHue
3aBMCUMOCTH BBICOTBI 3BYKa OT
4acToTh!"

52

['pOMKOCTB 3ByKa M BbICOTA TOHA.
AKyCTUYeCKUU pe30HaHC

53

Ypok-kKoHbepeHLys Y IbTPa3ByK U
rH(ppa3ByK B NIPUPO/ie U TeXHUKe"

bubmoteka LJOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBKa K KOHTPO/IbHOM paboTe
110 Teme "3aKOHbI COXpPaHeHUsI.
MexaHuueckue Koneb6aHUsi U BOJHBI"

bubnuoreka IIOK
https://m.edsoo.ru/ff0b25f0

55

KoHTposbHast paboTa 1o Teme
"3aKOHBI COXpaHeHUsl.




Mexaduueckue Ko/iebaHusa ¥ BOJIHBL"

OJIeKTPOMarHUTHOeE T10J1e.

bubmmoreka IIOK

56
OneKTpOMarHUTHbIE BOTHbI https://m.edsoo.ru/ff0b2abe
57 CBOICTBa 3/IeKTPOMarHUTHBIX BOJTH
Ypok-koHdepeHius "[kana
58 3/7IeKTPOMAarHUTHBIX BOJIH. bubnuoreka LIOK
Wcnonb3oBaHue 371eKTPOMarHATHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH [I/IS1 COTOBOM CBSI3U"
Ypok-uccienosanue "M3yueHue
59 c po"c 5 eA onMa y OH € bubmoreka LIOK
BOMCTB 3/1eKTPOMAarHUTHBIX BOJIH
P N https://m.edsoo.ru/ff0b2c6c
TIOMOILI[bIO MOOMITBHOTO TesieoHa
Perienue 3a/jau Ha onpefiesieHye
60 YacTOThI U /IJTUHBI 3/IeKTPOMarHUTHOM
BOJIHBI
OneKTpoMarHvWTHasi IpUpoja CBeTa.
61 Cko olsz cBeTa Bongogm'[et CBOMCTBA Bubworexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrounuku cBeta. [IpsimonnHeiHOe
62 acCrpoCTpaHeHue C E a. 3aTme Bubmmorexa LIOK
MpOCTpaHeHre CBeTa. 3aTMeHHs
pacripoctp https://m.edsoo.ru/ff0b3658
Connija u JIyHbl
3aKOH OTpa)kKeHUs CBeTa. 3epKaJia.
63 Pewe ep3a ay Ha e ep e Bubmorexa LIOK
LIeHN Y Ha IpUMeHeH!
A P https://m.edsoo.ru/ff0b38c4
3aKOHa OTpa’KeHMsI CBeTa
64 IIpeniomiieHve cBeta. 3aKOH bubnuoreka LIOK
TIpeJIOMJIeHUs CBeTa https://m.edsoo.ru/ffOb3aea
65 [TonHOe BHyTpeHHee OTpakeHue bubmoreka IIOK

cseTta. Mcriosnp30BaHue I10/THOTO
BHYTPEHHer0 OTPakeHus B

https://m.edsoo.ru/ff0b3c5c




OIITUYEeCKHX CBETOBOAAX

JlabopatopHasi paboTa
"NccnenoBanre 3aBUCMMOCTH yIjla

66 TpeJIoOMJ/IeHHs] CBETOBOI'O Jiy4ya OT
yrJla naZileHusl Ha IpaHulie "BO3[yX-
cTexkso""
Ypok-koHbepeHuus "Vcnonb3oBaHue
67 TMOJIHOTO BHYTPEHHEr0 OTPaKeHUsI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs
CBA3b"
bubmiorteka LJOK
68 JI .0
VIHSBL LTHHECKA CHIIE TTHHSET https://m.edsoo.ru/ff0b3f2c
bubmoreka IIOK
69 [TocTpoeHue n300pakeHUH 3
TPOSHHE H3DLPLKEHHI B MH3ax https://m.edsoo.ru/ff0b444a
JTaboparopHast pabota "OmnpefeneHre
70 (hOKyCHOr0o pacCTOsTHUS U bubmoreka LIOK
OTITUYECKOU CUJIbI cOOMparolei https://m.edsoo.ru/ff0b4206
JIAH3bI"
71 Ypok-koHbepeH1us "OnTuyeckre bubmiorteka LJOK
JTMH30BbIe TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 ['n1a3 Kak onrTryeckasi CUcTema. bubmoreka IIOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepeHIus " [JedeKTb
3peHus. Kak coxpaHuTh 3peHue"”
Pa3siokeHue 6esioro cBeta B CIIEKTP.
74 OmnbiTel HetoTOHA. CrioxkeHue bubnuoreka LIOK

CIIeKTPpaJ/IbHbIX IIBETOB. ,Z[I/ICHepCI/IH
CcBeTa

https://m.edsoo.ru/ff0c0f4c




JlaboparopHast paboTa "OMBITHI 110
pa3sioXkeHuro 6esIoro CcBeTa B CIIEKTP

bubmiorteka LJOK

75
1 BOCTPHATHIO LBETA TPEAMIETOR 1Py https://m.edsoo.ru/ff0cOe2a
UX HabOJTIFOIeHHH uepe3 [{BeTOBbIe
bunbTpH"
Ypok-npakTukyM "BosiHOBbIe
76 CBOMCTBA CBeTa: UCIepcus,
vHTep(depeHL s U Judpakius”
77 OmnbiTel Pe3epdopa v nyiaHeTapHas bubmoreka LIOK
MO/ieJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Mogens atoma
bopa
"
o | e e e
' ' https://m.edsoo.ru/ff0c144c
CTIEeKTPbI
80 Ypok-nipakTrky™m "Habsmogenve bubmoreka LIOK
CTMeKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 Paii0aKTMBHOCTE U €6 BU/IbI Bubmmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
82 CtpoeHue aTOMHOTO s/pa. bubmoreka IIOK
HyknoHHasi Mojienb https://m.edsoo.ru/ff0c18ac
a3 ParoakTyBHBIE IIpeBpalljeHus. bubmoreka LIOK
M30TO11BI https://m.edsoo.ru/ff0clal4
a4 PeluieHue 3az1au 1o teme: bubmioreka LJOK
"PagyoakTHBHBIE TIpeBpallieHus " https://m.edsoo.ru/ff0c1b4a
85 [Tepuog nonypacraza
86 Ypok-kKoHbepeH1us bubmiorteka LJOK

"PagrioaKkTUBHbBIE U3/TyUeHUS B

https://m.edsoo.ru/ff0c2126




Tpupoje, MeJuLiHe, TeXHUKe"

87

AnepHble peaku. 3aKOHbI
COXpaHeHus 3apsl0BOr0 ¥ MacCOBOI'0
yuces

bubmoreka IIOK
https://m.edsoo.ru/ff0c1c58

88

JHeprus CBA3U aTOMHBIX szep. CBs3b
MacChl ¥ SHepruu

bubmoreka LIOK
https://m.edsoo.ru/ff0Ocld7a

89

Pemenue 3amau no teme "HAnepHoie
peakuuu"

90

Peakuuu cuHTe3a U fiesieHus szep.
Wcrounrku sHepruu CoJiHLa U 3BE3]

bubmoreka IIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHbepeHius "AaepHas
SHepreTHKa. [elicTBus
Pa/IM0aKTUBHBIX U3TyYeHUN Ha
JKUBbIe OpPraHu3Mbl"

92

[ToaroToBKa K KOHTPO/IbHOM paboTe
I10 Teme "DJIeKTPOMarHuTHoe I10J1e.
O/IeKTpOMarHUTHbIE BOJIHBI.
KBanTOBEIe siB/IeHUA"

bubmioreka LJOK
https://m.edsoo.ru/ff0c223e

93

KoHTpospHast paboTa 1o Teme
"OneKTpoMarHuTHoe 1oJie.
DneKTpOMarHUTHbIE BOJTHBI.
KBaHTOBEIE siB/IEHUSA"

94

[TorTOpeHMe, 060011eHHe.
JIabopaTopHbIe paboTHI 10 Kypcy
"B3aumopgerictBue Ten"

bubmoreka LJOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHUe, 06061IeHNe. PelieHue
pacyeTHBIX ¥ KaUeCTBEHHBIX 3a7iay 10
Teme ""TerioBble TIpoLieCChl”

bubmioreka LJOK
https://m.edsoo.ru/ff0c2572




[ToBTOpeHue, 0600611eHNe. PelieHne

96 aCueTHbIX M KaueCTBEHHBIX 3a/1au I10 1 Bubmmorexa LIOK
P oA . https://m.edsoo.ru/ff0c2a22
teme "KII/ TernioBbIX ABUTaTEen"
1 , 0000 .P
57 | pacsermix n xavecmensuix sagaino |1 biiborexa LIOK
P | a'f https://m.edsoo.ru/ff0c2b30
TeMe "KII/] 3/meKTpoycTaHOBOK
I1 6006 .
98 HZSZOE::H;Z Oagiiznﬁo Kypc 1 1 bubmorexa LIOK
| parop P | ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBbIE SIBJIEHUS
I1 , 0000 . Pab
00 | texcrawnnotewe ot |1 Brorera LOK
\ https://m.edsoo.ru/ff0c2d6a
COXpaHEeHHsI B MeXaHUKe
1 , 0000 . Pab
100 | rexcram o reve "KoneGamun | 1 biibmorexa LIOK
. https://m.edsoo.ru/ff0c2e82
BOJTHBI
I1 6006 . Pab
101 | rexcravnmorewe ‘Caerome | 1 Brmiorera LOK
\ https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpeHue, 0606111eHMe. PaboTa ¢
102 TeKCTaMU Mo Teme "KBaHTOBas U 1
simepHasi pusmka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOI'PAMME







YUYEBHO-METO/JUYECKOE OBECIIEYEHUWUE OBPA30BATEJ/IBHOI'O ITPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YYHEHUKA

» ®u3uka, 7 knacc/ [epeimkua A.B., O6111ecTBO ¢ OrpaHUUYeHHOM O0TBETCTBEHHOCTHIO «V371aTenbCcTBO «OK3aMeH»

» ®usuka, 8 knacc/ IleppimkuH A.B., O611jeCcTBO € orpaHUYeHHOUN 0TBeTCTBeHHOCThIO «[IPO®PAx»; AkijnoHepHoe ob11iecTBO «M3aTenbcTBO
«[Ipocsejenue»

» ®usuka, 9 knacc/ IepoimkuHd A.B., I'ytHuk E.M., O6111ecTBO € orpaHUueHHON 0TBeTCTBeHHOCThIO «IPODA»; AKLMOHepHOe 0011[eCTBO
«M3parenbcTBo «IIpocsenjenve»

METO/JUYECKUE MATEPUAJIBI IJI1 YUUTEJIA

7 KITACC

1.Pabouas mporpamma.

2. IIporpamMMbl 0OCHOBHOTO 0011iero oopa3zoBanus. ®usuka. 7 — 9 knaccel (aBropbl:A.B.I1epbiikuH, H.B. ®unonosuu, E.M. I'yTHUK).
3. Pabouast mporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBeTCTBUY C BEIOPaHHBIM yueOHUKOM:

4. IlepoiikvH A.B. ®usmka. 7 kinacc. YuebHUK /151 001jeo0pa3oBaTebHbIX yupexaenuii . M.:[Ipoda. 2011
5. Jlykammk B.. CO0pHUMK BOMPOCOB U 3aau 1o ¢usuke. 7-9 k1. — M.: TIpoceemienue, 2010. —192c.
8 KJIACC
1. Pabouast mporpamma. dusmka. 7 — 9knacchel: yuebHO-MeToAuueckoro mocobus /coct. TuxoHnoaE.H. — 2-e u3g.,crepeoturt. —M.: [Ipoda,2013. —
398,(2)
2. IIporpamMMbl 0OCHOBHOTO 0011iero oopa3zoBanus. ®usuka. 7 — 9 knaccel (aBTopbl:A.B.I1epbiikuH, H.B. ®unonosuu, E.M. I'yTHUK).
3. Pabouas mporpamma o ¢usmke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBHH C

BbIOpaHHBIM yueOHUKOM:

4. TepoikuH A.B. ®usmka. 7 k1acc. YueOHUK Aj1s1 0011je0bpa3oBaTe/ibHBIX yupexkaeHui . M.:[Ipoda. 2011

5. Jlykamuk B.J. CoopHHK BOmpocoB U 3a/au 1o ¢usuke. 7-9 k. — M.: [IpocBemienue, 2010. —192c.

6. Kupuk JI.A. ®u3uka — 7. Pa3HOypOBHeBbIe CaMOCTOsITe/IbHbIE U KOHTPOJIbHBIE paboThl. —5-e u3zanue,- M.MJIEKCA, 2013.
7. ActaxoBa T.B. ®usuka. 7 knacc. JlabopatopHsie pabotel. KoHTposbHbIe 3aanust. —Caparos:JIueit, 2014.

8. «KoHTposibHO-u3MepuTeibHble MaTepuanbl. Pusrka. 7 kinacc/Coct. H.M. 3opuH. — 2-e usg.,nepepab. — M.:BAKO, 2013.
9. MapoH A.E. ®usuka. 7 knacc: yuebHo-meToguueckoe mocobue/ A.E. Mapos.- M.: [Ipocda, 2011.- 123c.:

10.A.B. Ilepbitkun ®Pusuka-8kn 2017 M. Ipoda

11.H.B. ®unonosnu Metozanueckoe riocobue 2015 M. [Ipoda

12.A.E. MapoH, E.A. Mapon CamocTrosiTe/ibHble U KOHTPOJ/IbHBIE paboThI-8 Kiacc 2017 M. [Ipoda

13.B.B. lllaxmarosa ,O.P. [lledep JuarHoctryeckue pabotsi -8 kimacc 2016 M. [Ipoda

14.A.E. MapoH, E.A. Mapos, C.B. ITo3oiickuii CoopHuK Borpocor u 3agau 2015 M. Ipoda



9 KJIACC

1. Pabouas mporpamma. ®u3smka. 7 — 9kmaccel: yuebHo-MeToguueckoro nmocobusi /coct.TuxonoBaE. H. — 2-e u3g.,crepeotun. —M.: [Ipoda,2013. —
398,(2)

. [Iporpammb! ocHOBHOTO 006111eT0 06pa3oBanust. ®Pusmka. 7 — 9 knaccel (aBropsl:A.B.I1epoimkyH, H.B. ®unonosuy, E.M. I'yTHHK).
. Pabouasi mporpamma no ¢u3suke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBeTCTBHY C BbIOPAaHHBIM yUeOHUKOM:
. [eppikuH A.B. ®usuka. 7 knacc. YuebHuk /i1 06mmeo06paszoBaresibHbIX yupexkaenuii . M.:[Ipoga. 2011

. JIykaiuk B./. CO0pHUK BOTIPOCOB U 33/a4 110 du3suke. 7-9 k. — M.: ITpocsetrienue, 2010. —192c.

Kupuk JI.A. ®usnka — 7. Pa3HOypoBHEeBbIe CaMOCTOsITe/TbHbIE M KOHTPOJIbHBIE paboThl. —5-e u3ganue,- M.UJIEKCA, 2013.

. AcraxoBa T.B. ®u3uka. 7 knacc. JlabopaTopHbie paboTbl. KoHTpo/ibHBIE 3a/aHus1. —CapaToB:/Iueit, 2014.

. «KoHTpONbHO-M3MepHTenbHbIe MaTepHrasbl. Pusnka. 7 knacc/Coct. H.U. 3opun. — 2-e u3g,.,mepepab. — M.:BAKO, 2013.

. MapoHn A.E. ®usuka. 7 kacc: yuebHo-meToanueckoe nmocobue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:

LONDUAWN

KoHTposbHbIe U caMoCTosiTe/IbHbIe paboThl 1o dusmke. 9 Knacc: K yuebHuky A.B. Ilepoiikuna, E.M. I'ytHUK «®u3nka 9 knace» / O.U. I'pomiiesa.
— M.: U3natenbCcTBO «3OK3aMeH», 2014.

Tectsl 110 ¢u3uke. 9 knacc: K yuebuuky A.B. ITepeinkuna, E.M. I'yTHUK «Du3uKa

9 knace» / O.M. I'pomuieBa. — M.: M3garenscTBO «OK3aMen», 2010.

®dusuka. 9 kiacc. TemaTHueckre TeCTOBbIe 3aZjaHust Ajist oAroToBku K 'MA. / aBT.- cocT.: M.B. Boiinenko, O.H. MupoiikuHa. — fpocnasias: OO0
«AKaziemus pasButus», 2014.

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPChI 1 PECYPCBI CETU UHTEPHET

7 KITACC

1. bBubnmuoteka — Bcé 1o nipeamety «®Dusnka». — Pexkum gocryma: http://www.proshkolu.ru

2. BujieoornsIThI Ha ypokax. — Pexkum gocryma: http://fizika-class.narod.ru

3. Expvnas Kosnekuusi 1M¢poBbIX 00pa3oBaTe/bHbIX pecypcoB. — Pexkum goctyna: http://school- collection.edu.ru

4. VlnTepecHble MaTepHasibl K ypokaM (pH3UKU 0 TeMaM; TeCThI 110 TeMaM; HarJisifiHble 1ocobust K ypokam. — Pexxum poctymna: http://class-
fizika.narod.ru

5. llucdposrie obpa3oBarenbHble pecypchl. — Pexxum poctyna: http://www.openclass.ru

6. DnekTpoHHBIE yueOHUKY 110 ¢(usmKe. — Pexxum focryna: http://www.fizika.ru

8 KJITACC
1. Bubnmoreka — Bcé ro npeamety «Pusnka». — Pexkum poctyma: http://www.proshkolu.ru



2. BupieoonsIThl Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru

3. EnvHast KomteKiys 1{udpoBbIX 00pa3oBaTe/bHBIX pecypcoB. — Pexkum moctyma: http://school- collection.edu.ru

4. VIlHTepecHble MaTeprasbl K Ypokam (GPHU3HKH 110 TeMaM; TeCThI 110 TeMaM; HarJisiiHble Tocobust K ypokaM. — Pexxum poctyma: http://class-
fizika.narod.ru

5. Tudpossie o6pa3zoBarenbHbIe pecypchl. — Pexxum foctyma: http://www.openclass.ru

6. DyieKTpoHHBIe yueOHUKH 110 pusmke. — Pexxum goctyma: http://www.fizika.ru

9 KJIACC

1. BuzeooribIThl Ha ypokax. — Pexxum fgoctyma: http://fizika-class.narod.ru

2. Eaunas konnekuys nupoBbIX 00pa3oBaTesibHBIX pecypcoB. — Pexkum goctyna: http://school- collection.edu.ru

3. VIHTepecHble MaTepuasbl K ypoKaM (U3UKH 110 TeMaM; TeCThI TI0 TeMaM; HarJsiiHble TTocoOust K ypokaM. — Pexkum foctyna: http://class-
fizika.narod.ru

4. Lludpossie obpa3zoBaTesibHbIE pecypchl. — Pexxum goctyma: http://www.openclass.ru

5. DyieKTpoHHbIe yueOHUKH 110 ¢usuKe. — Pexkum goctyna: http://www.fizika.ru

6.uctanumonHas 1mkoaa Ne368 http://moodle.dist-368.ru/ OTKpeITHIH Knacc. CeTeBoe oOpa3oBaTeibHOE COOOIECTBO.
http://www.openclass.ru/node/109715

7. EnvHast KomteKiys 1{udpoBbIX 00pa3oBaTe/ibHBIX pecypcoB. http://schoolcollection.edu.ru/catalog/

8. desepanbHBIN LIeHTP MH(GOPMALMOHHO-00pa3oBaTebHBIX pecypcoB. http://www.fcior.edu.ru/

9. NnTepHet ypok. http://interneturok.ru/ru/school/physics/

10. T'azeTa «1 ceHTs0ps1» MaTepuassl 110 pusuke. http://archive.1september.ru/fiz

11. Anumarm pusudeckux o6bwekToB. http://physics.nad.ru/

12. )KuBas ¢usuka: obyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



JIMCT BHECEHUS U3MEHEHU B PABOUYIO IIPOTPAMMY

Tema ypoka

JlaTa npoBeieHus
yPOKa IjlaHupyemas

JlaTa npoBeeHus
ypoka akTuueckas

OcHoBaHue /i1 BHeCeHHs
H3MeHeHHU B MpPorpaMmy
(Ne, naTa npukasa)
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