


NOACHUTEJIbBHAS 3AIIMCKA

[IporpamMma mo ¢u3Mke Ha YpPOBHE OCHOBHOTO OOILEro oOpa3oBaHWsl COCTABJICHA Ha OCHOBE TONOXKEHUH H
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMEl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuérom (enepanbHOi paboueii mporpaMmbl BociuTanus U KoHenuu npenojgaBatusi y4e0HOro
npenMera «Dusukay.

Conepkanue mporpaMMbl 1O (u3nMKe HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOW TIPaMOTHOCTH
00y4JaroUIMXcsi U OpraHu3aluIo u3ydeHus (PU3NKU Ha JIESITENbHOCTHONH OCHOBE. B mporpaMme mo (u3nKe ydUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpenmera B peanm3anuu TpeboBanuit ®I'OC OOO K IUIaHUPYEeMBIM JIMYHOCTHBIM U
MCTANpPCAMETHBIM pPE3YyJIbTaTaM O6y’-leHI/I$I, a TaKIKE€ MCXKIIPEIMETHBLIC CBA3U €CTCCTBCHHO-HAYYHBIX yLIe6HBIX npeaMeEToB
Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHHS.

[Iporpamma 1o u3KKe ycTaHaBIUBAET paclpeieieHne yueOHOro MaTepraia o rojgam o0ydeHus (1o Kiaccam),
Mpe/yiaraeT MPUMEPHYIO IIOCIEA0BaTEIbHOCTh HM3y4YeHHMs] TEM, OCHOBAHHYIO Ha JIOTHKE pa3BUTUS IPEIMETHOro
CoJiepKaHus U y4€Te BO3PACTHBIX 0COOCHHOCTEH 00yJarOIIUXCsl.

[IporpamMma o ¢u3uke pazpaboTaHa ¢ NENbI0 OKAa3aHUSI METOJMYECKON TIOMOIIM YYUTENIO B CO3JIaHUU padoueit
MIPOrpaMMBI IO y4eOHOMY TIpEIMETY.

du3uka ABISETCA CHCTEMOOOPA3YIOIIMM IS €CTECTBEHHO-HAYUHBIX YIEOHBIX MPEIMETOB, IOCKOIBKY (pU3HUeCcKre
3aKOHBI JISKAT B OCHOBE ITPOIIECCOB U SIBIICHNH, H3y9aeMbIX XUMHEH, ONOJIOTHEl, acTpOHOMU e 1 (pU3MUECKOi reorpaduet,
BHOCHUT BKJIaJd B €CTECCTBCHHO-HAYYHYIO KapTUHY MHpa, IIPEA0CTABIACT HanboJiee ICHbIE 06p33HBI NPUMCHCHU A HAYYHOI'O
METOJIa TIO3HAHUS, TO €CTh CII0co0a MOMYy4eHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 TTaBHBIX 3371a4 PU3NYECKOro 00pa3oBaHus B CTPYKTYpe 00mIero oOpa3oBaHus COCTOUT B ()OPMHUPOBAHUH
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH M MHTEpEca K HayKe y 00yJaroluxcsl.

Nzydenne ¢usukn Ha 0a30BOM ypOBHE TMPEAIONiaraeT OBJAJCHHE CIEAYIOIMMMHA KOMIIETEHTHOCTSIMH,
XapaKTepHU3YIOUIIMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTE!

® HAy4YHO OOBSICHATH SBJICHHUS,
® OLIEHWBAThH M MOHUMATh OCOOEHHOCTH HAY9IHOTO MCCIIEIOBAHNUS,
®  UHTEPIPETHPOBATH JJAHHBIC M MCIIOIB30BaTh HAYYHBIE JOKA3aTENbCTBA IS TIOTYICHUS BHIBOJIOB.
Hemn n3ydenus pu3mku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs onpeneneHsl B KoHIeNny mpenogaBaHus
yaebHoro nmpenmera «Pu3nka» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit deneparum, peatn3yonX OCHOBHBIE
obmeobpa3oBaTenbHbIE TIPOrpaMMbl, yTBEPKAEHHOH pemenneM Kommernn MwunHucTepcTBa mpocBerienns Poccuiickoit
Oeneparuu (mpoTokoi ot 3 mekadbps 2019 r. Ne [IK-4BH).
enn n3yyenus: Gusuku:
e mpuoOpeTeHHe HWHTEpeca M CTpeMJIeHHs OOydJalomuXxcsi K HAYYHOMY H3yUEHHUIO NPUPOIBI, Pa3BUTHE WX
WHTEIUIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®  DPa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TO3HAHHA U (POPMHUPOBaHHE MCCIENOBATENHCKOTO OTHOIIEHUS K
OKPY’KAIOIIUM SIBICHUSM;

e (opMupoBaHHWE HAyJYHOIO MHPOBO33PEHHUS KaK pe3yabTaTa HW3YYEHUS OCHOB CTPOSHHS MAaTepuH U
(hyHIIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHUE TPEACTABICHUA O PONU (PU3MKHM IS Pa3BUTHS JPYTUX E€CTECTBEHHBIX HAYK, TEXHHUKH H
TEXHOJIOTHH;

® pa3BUTHE MPEACTABIEHU O BO3MOXHBIX cepax Oyaymieil mpodeccHoHaT HONW AESTENbHOCTH, CBS3aHHOW C
(hM3HUKOH, MTOATOTOBKA K JalIbHEHIIIEMY O0yUEHHIO B 3TOM HAIIPABJICHUH.
JlocTimkeHnue 3THX Ieneld mporpammbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs O0ECIIEUHUBACTCS
pEIIeHUEM CIeNYIOINX 3a1a4:
e TpuoOpeTeHHe 3HaHWI O TUCKPETHOM CTPOSHHH BEIIECTBAa, O MEXaHHYECKUX, TEIUIOBBIX, SJIEKTPUYECKHUX,
MarHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

e npuOOpeTeHHE YMEHUH ONUCHIBATH M OOBACHSITH (PU3HUECKUE SBJICHUS C CIIOIb30BaHUEM MOJTYUEHHBIX 3HAH Hif;

® OCBOGHHME METOJOB DEHICHUS MPOCTEHIINX pPAacyETHBIX 3ajad C HMCIOJb30BaHWEM (DU3MUECKHX MOJENEH,
TBOPYECKHX U MPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE yMEHMH HaONIOAATh NPHUPOJHBIE SBJICHWUS W BBIOJHATH OIBITHL, JaboOpaTOpHblE pPabOTHl U
IKCIIEPUMEHTAIILHBIE NCCIIEOBAHMUS C HCIONIb30BaHUEM U3MEPUTENBHBIX TPUOOPOB;



e ocBoeHHWe mpuEMOB paboTel ¢ HMHPOpMaIeld (QUINUECKOr0 COAEpKAaHMSA, BKIOYas HWHPOpPMALUIO O
COBPEMEHHBIX JOCTIKEHUIX (PU3MKH, aHAJIM3 U KPUTHUECKOE OlICHUBaHNE HH(OpMaIK;
® 3HAKOMCTBO CO cdepaMu MpodecCHOHAIBHON AESTENbHOCTH, CBA3AHHBIMH C (U3UKOH, M COBPEMEHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAHHBIMHU Ha JOCTH)KEHUSIX (PU3NUECKON HAYKH.
Ha u3yuenue gusnku (6a30Bblii ypoBeHb) Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHus oTBoAUTCs 238 yacoB: B 7
Kiacce — 68 yacoB (2 Jaca B Hezlenro), B 8 kimacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B Henelno).

COJAEPKXAHUE OBYYEHUS
7 KJIIACC

Pazjnen 1. ®usuka u e€ poJib B MO3HAHUM OKPY:KAIOLEro Mupa.

®duzuka — HayKa o mpupoje. SpmeHus npuposl. u3nuecKue IBICHUS: MEXaHUICCKUE, TEIIIOBBIC, DIIEKTPUUIECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuuuHbL. V3MepeHue ¢usnyeckux BeiauunH. dusmueckue npuOophl. [lorpemHocts u3MepeHun.
MexayHapoaHas CUCTEMA STUHUII.

Kak ¢u3nka u JOpyrue eCTECTBEHHBIC HAyKH HW3ydaloT MPUPOAY. ECTECTBEHHO-HAayuHBIH METOI IO3HAHUS:
HaO0JII0JICHHE, TTOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBMKCHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BsICHEHHE
HaOmo1aeMoro spieHus. Onucanvue GU3NIECKUX SIBICHUN C IIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHWYeCKHE, TEIUIOBEIE, JIEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. ®usnyeckue MpuOOPHI U MPOLEAYPa MPSIMBIX H3MEPEHHI aHATIOTOBBIM U IIM(PPOBBIM IPUOOPOM.

Jlabopamopnbsie padbomel u onvimel.

OnpezeneHue HEeHbI JeICHHUS KaIbl H3MEPUTEIBHOIO Ipruoopa.

N3mepenne paccTosHUMN.

N3mepenne 06bEMa KUIKOCTH B TBEPIAOTO TENA.

Onpeznenenre pa3MepoB MaJbIX Tell.

N3mepenne TemrepaTypbl Ipy TIOMOIIH JKAIKOCTHOTO TEPMOMETPA U TaTYNKA TEMIIEPaTyphI.

[IpoBeneHue rccaenoBaHus MO MPOBEPKE TUITOTE3bI: JAIBHOCTD MONETA MIAPUKA, TYIIEHHOT'0 TOPU30HTAIBHO,
TeM OOJIBITIE, YeM OOJBIIIE BRICOTA ITYCKA.

Paznen 2. [lepBonayanbHble CBeIeHHS 0 CTPOEHUM BelllecTBa.

CtpoeHne BemiecTBa: aTOMBI M MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIECTBA.

JBmwxenne gactui BemecTBa. CBS3b CKOPOCTH ABIDKEHHUS YACTHI[ C TeMmmepaTypoil. bpoyHOBckoe NBIIKEHHeE,
g dy3us. BlanmozaericTBre YacTHIT BENECTBA: IPUTSDKEHUE U OTTAIKMBAHHE.

ArperatHble COCTOSHHS BEIIEeCTBA: CTPOCHUE Ta30B, JKUAKOCTEH W TBEPIBIX (KPUCTAIIMIECKNX) Tel. B3anMocBs3h
MEX]Ty CBOWCTBAMH BEIIIECTB B PA3HBIX arperaTHBIX COCTOSHUAX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcobeHHOoCTH
arperaTHbBIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

1. HaOGmronenue 6pOyHOBCKOTO JIBUKEHHUS.

2. Hab6monenne nuddysun.

3. Habmonenne sBIeHAN, 0OBSICHIIOMINXCSA TPUTSDKEHUEM WA OTTAJIKUBAHHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie padbomut u onvimol.

1. Ouenka quamerpa aToMa METOIOM PSIOB (C HCIIONb30BaHneM (oTorpaduii).

2. OmubITH IO HAOTIOJEHHUIO TEIUIOBOT'O PACIITUPEHUS Ta30B.

3.  OnsITH 110 OOHAPYKEHUIO JEUCTBUS CHIJI MOJIEKYIIIPHOTO TIPUTSDKEHISL.

Paznen 3. /IBukeHue u B3auMojieiicTBue TeJl.

Mexanndeckoe nBKeHne. PaBHOMepHOe W HepaBHOMepHoe nBrkeHHe. CkopocTb. CpemHsis CKOPOCTh IIPH
HEpaBHOMEPHOM JBMKEHUHU. Pacu€r myTu u BpeMeHU JIBIKEHHUS.

SBnenve wHepIuHU. 3aKOH WHEpUWHU. B3anMoseiicTBHe Tel Kak NMpUYMHA W3MEHEHHsI CKOPOCTH JIBHIKEHHS TEll.
Macca kak Mepa nHepTHOCTH Tena. [I1oTHOCTh BemecTBa. CBA3b MIIOTHOCTH C KOIIMYECTBOM MOJIEKYJ B €AMHUIIE 00hEMa
BEIIEeCTBA.

Cuna Kak XxapakTepucTHKa B3auMonencTBus Ten. Cuna ynpyroctd U 3akoH ['yka. VI3MepeHue cuibl ¢ MOMOIIBIO
JUHAMOMETpa. SIBieHue TiAroTreHuss u cuia Tspkectd. Cuila TSDKECTH Ha Apyrux IaHerax. Bec Tema. HeBecoMocTs.
CrnoxxeHue Cuil, HallpaBJIEHHBIX MO OAHOH npsaMoi. PaBHonelicTBytomas cui. Cuia Tperusi. TpeHue CKONbKEHUs U TPEeHue
nokosi. TpeHue B mpuUpoAe U TEXHUKE.

emoncmpayuu.

1. HaOmroneHue MEXaHHMYECKOTO JBUKCHUS TENa.
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H3MepeHne CKOPOCTH MPSIMOTHHEHHOTO TBHKCHHSL.
Habnroervie sSiBICHMs HHEPIIHH.

HabmroeHre u3MeHeHHsI CKOPOCTH MTPH B3aUMOZCHCTBHH TEJT.
CpaBHeHUE Macc 10 B3aUMOJICHCTBHUIO TEIl.

Cro)keHue CHIT, HAlTPABJICHHBIX MO OJJHOM MPSIMOH.

ﬂaﬁopamopnbte pabomovl u onvimol.

1.

vk wnN

6.
7.

Omnpenenenrie CKOpOCTH PABHOMEPHOTO ABUKEHUS (IIApHKa B )KUIKOCTH, MOJEIH 3JIEKTPUIECKOT0 aBTOMOOHIIS
U Tak Jajuee).

Omnpenenenne cpeaHeil CKOPOCTH CKOJIBbKEHUsI OPYCKa WITH [IapHKa [0 HAKIOHHOW TIOCKOCTH.

Onpeznenenuie MIOTHOCTH TBEPAOrO Tena.

OmnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTshKEeHUs (e opMaliui) Ipy>KUHBI OT MPUI0KEHHON CHITBIL.
OHI:.ITI)I, ACMOHCTPHUPYIOIIHUE 3aBUCUMOCTb CHJIBI TpPCHUA CKOJBXCHHA OT BE€Ca TCla W XapaKTepa
COMNPUKACAIOLIMXCS TOBEPXHOCTEM.

I'panynpoBaHue NpyKUHBI U U3MEPEHUE CUII JUHAMOMETPOM.

Hccnenosanve cuibl ynpyroctu

Paznen 4. JlaBjenne TBEPABIX TeJ, JKUIKOCTEN U ra3oB.

Hapnenne. CriocoObl YMEHBINEHUS] W yBeIWUYEHHS JaBieHus. JlaBieHue ras3a. 3aBHCUMOCTH JIaBJIEHHs Ta3a OT
o0béMa, Temnepatypsl. [lepenaya qaBineHus TBEPAbIME TEIaMH, KUAKOCTIMHU U razamu. 3akoH [lackass. [THeBMaTuyeckue
MAalIWHBI. 3aBHUCUMOCTH JaBIIEHHUS >KUJKOCTH OT TIyOWHBI. ['mapocratmdeckmii mapagokc. CooOliarompecs COCYABI.
['mapaBnuyeckre MEXaHU3MBL.

Atmochepa 3eman u atmochepHoe JaBieHue. [IpUYMHBI CyIECTBOBaHUS BO3AYIIHOW 0000uku 3emin. OmbIT
Toppuuemu. U3mepenrne arMochepHOro aaBjicHUsS. 3aBUCHMOCTh aTMOC()EPHOI'O JaBJICHHMS OT BBICOTBHI HAJ[ YPOBHEM
Mopsi. [TpuOops! aj1st U3MEpEeHust aTMOC(HEPHOT0 JaBICHUS.

JleiicTBHE )XKUIKOCTH U Ta3a Ha MOrpyKEHHOE B HUX TeJ0. BerTankuBaromas (apxuMenoBa) cuia. 3akoH Apxumena.
IInaBanue Ten. Bo3ayxonnaBanue.

Hemoncmpayuu.
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3aBUCHMOCTb JJaBJICHUA Ta3a OT TeMIEPaTyphl.

[lepenada naBieHNUs KUIKOCTHIO M Ta30M.

Coobmraromuecs: COCYIbl.

I'mapaBnuueckuii mpecc.

[IposBaecHue AeHcTBUS aTMOCHEPHOTO TaBIICHHMS.

3aBHCHMOCTH BHITAJIKMBAIOIICH CHIIBI OT 00hEMa TOrPYyKEHHON YaCTH Tela U TUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIICH CUJIbI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue TuTaBaHUA TeN: TUIaBaHWE WM TTOTPYKEHHE TET B 3aBUCHMOCTH OT COOTHOIIEHHS TUIOTHOCTEH Tela H
KUAKOCTH.

Jlabopamopubvie pabomesl u onvimel.

1.
2.
3.
4

5.

HccnenoBanne 3aBUCHMOCTH Beca Teja B BOAE OT 00bEMa NOrpyKEHHOU B )KUAKOCTh YaCTH Tela.
OmnpeneneHye BEITAIKUBAIOLIEH CUIIBI, IEHCTBYIOLIEH Ha TENIO, IOIPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHIIBI, IEHCTBYIOIIEH Ha TENO B KUIKOCTH, OT MACChI Tela.
OnbITHL, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CUJIbL, ACUCTBYIOLIEH Ha TEIO B KUIKOCTH, OT
00bEMa MOrpy>KEHHON B KHUIKOCTh YACTH TeJa U OT IJIOTHOCTHU >KUIKOCTH.

KoncrpynpoBanue apeoMerpa HiId KOHCTPYHPOBAHUE JIOAKU U ONpeeieHue € rpy3010abEMHOCTH.

Pazpen 5. PaGora u MOIIHOCTB. JHeprus.

Mexanndeckas pabora. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJI0K, HAKJIIOHHAs IUI0cKOocTh. [IpaBuio paBHOBecus pwluara. [IpuMeHenue npasuia
paBHOBecHUs pbruara K 010Ky. «3onoroe npaBuwioy mexanuku. KITJI mpocTeix Mmexann3moB. IIpocTbie MexaHU3MBI B OBITY

1 TCXHUKE.

Mexannueckasi sHeprusi. KuHernueckasi M moTeHIManbHast sHeprus. IpeBpalieHre ogHOro BUa MEXaHUYECKON
SHEPruH B JPYyrod. 3aKOH COXpaHEHHs SHEPTUHU B MEXaHHKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopuvie padbomul u onvimol.

1. Onpenenenne paOOTH CHIIBI TPEHUS IPY PaBHOMEPHOM JIBUKEHHUH TeJla 110 TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHUS pblUara.

3. MHsmepenue KIIJl HakJIIOHHOM MIIOCKOCTH.

4. MN3ydeHue 3aKOHA COXpaHEHUA MEXaHUYECKON SHEPIUU.
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Pa3pen 6. TenJioBble siBJIeHMS.

OCHOBHBIE MOJOKEHUS MOJEKYISIPHO--KUHETUYECKOM TEOPUHU CTPOEHHUA BemiecTBa. Macca U pa3Mepbl aTOMOB U
MoJieKyJ. OTBITHI, TOATBEPKIAIONTNE OCHOBHBIE MONOKEHUS MOJIEKYISIPHO-KUHETUYECKON TCOPHH.

Mogenu TBEPAOro, *KUAKOTO W Tra3000pa3HOrO COCTOSHUMN BellecTBa. Kpucrammudeckue M aMopdHbIC Tela.
OOBsiCHEHHE CBONCTB T'a30B, XKHUJIKOCTEH U TBEPMABIX TEl HA OCHOBE MOJOXKCHUI MOJCKYJISPHO--KUHETUYECKOW TEOPUHU.
CmauvBaHMe U KaMWUISIpHBIE siBIICHUS. TermmoBoe paciiupeHue u cxxaTue.

Temmneparypa. CBsi3b TEMIIEPATyPhl CO CKOPOCTHIO TEIIOBOT'O IBMYKEHHMsI YacTUIl. BHyTpeHHss sHeprus. CrocoOsl
M3MEHCHUS BHYTPCHHEW 3HEPruu: TEIUIoepeada M coBepiieHue paboThl. Buapl Terionepeaadn: TEIIONPOBOIHOCTS,
KOHBEKITHUS, U3ITyUCHUE.

KonuuecTBo TemioTel. YaenbHas TEIJIOEMKOCTh BellecTBa. TerIooOMEH W TEIUIOBOE PaBHOBECHE. YpaBHCHHE
TemioBoro Oamanca. IliaBieHWe © OTBEpJCBaHHE KPUCTAIMUECKMX BEIIECTB. YJIENbHAs TEIUIOTA ILJIaBJICHUS.
[MapooOpazoBanne u koHjaeHcanus. Mcnapenue. Kumenue. VYiaenpHas Temiora mnapooOpa3oBaHus. 3aBUCUMOCTh
TEeMIIEpaTyphl KUIIEHUS OT aTMOC(EPHOTO JIaBJICHUS.

Bnaxxnocts Bo3yxa.

DHeprusi TOIINBA. Y IeIbHAs TEIIOTa CTOPAHMUSL.

[punmunel pabotel TerioBsix jBurateneit KIIJ| teruoBoro nsurarens. TemioBble IBUTATEIHM M 3allUTa
OKpY’Karolen Cpebl.

3aK0H COXpaHEHHUSI U MPEBPAIICHUS SHEPTHUU B TEIUIOBHIX MPOIIECCaX.

Hemoncmpayuu.

HaGuoaeHre OpoyHOBCKOTO JBHUKCHUS.

HaGmonenue quddysun.

Habronenne siBieHW CMaYUBaHMS W KAMIDISIPHBIX SIBIICHUM.

Ha0:roerme TermmoBoro pacmpeHus TeI.

W3meHeHue TaBCHUS ra3a Py U3MEHEHHUH 00bEéMa U HarpeBaHUU WITH OXJIAXKICHHH.

[IpaBuia nu3MepeHus TEMITEPATypPHI.

Busl Termionepenaymn.

OxJTakJIeHUE TPY COBEPITICHUH PabOTEHI.

Harpesanue npu coBepiieHnr paboThl BHEITHAMH CHJIAMH.
. CpaBHEHHE TEIUIOEMKOCTEH Pa3TMIHBIX BEIIECTR.
. Habmronenvie kuneHus.
. HabGnromenne mocTosHCTBa TEMIIEPATYPHI MIPH IIJIABICHUH.
13. Mojaenu TemIoBbIX ABUTATEIEH.
Jlabopamopubvie pabomol u onvimel.
OnbITHI 110 0OHAPYKEHUIO JEHCTBHS CHUJI MOJIEKYIIIPHOTO TIPUTSKEHHMSL.
OMnBITHI IO BRIPAIIBAHHUIO KPHUCTAIJIOB TTOBAPEHHOM COJIH WJIH caxapa.
OnBITHI 110 HAOITIOIEHHUTO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX TeEIl.
Onpenenenrie qaBiIeHUs BO3AyXa B OaJIOHE MITTPHIIA.
OnBITHI, JEMOHCTPUPYIOIINE 32aBHCHMOCTD JaBIEHUS BO3/IyXa OT ero 00b&éMa M HarpeBaHUs MIIN OXJIAXKICHHSI.
[IpoBepka rumoTe3bl JTMHEWHOW 3aBUCHMOCTH JUTHHBI CTOJIOWKA KXUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYPBHL.
HaGumroiennie n3MeHeHns: BHYTpEHHEH SHEPTUH Tena B Pe3yiIbTaTe TEILIONep eAadd U paOOThl BHEIIHUX CHII.
N3yuenne ycrpolicTBa KalopuMeTpa.
HccnenoBanune sBiIeHUs TEI000MeHa P CMEITUBAHUY XOJIOJHON M TOPSYEH BOJIBL.

10. Ompenenenre KOJIMYECTBA TEIUIOTHI, MOIYYEHHOTO BOIOW MPH TEIJI00OMEHE ¢ HarpeThiM MeTaTHYeCKUM
LHITUHIPOM.

11. Onpenenenuie yaenbHON TEMIOEMKOCTH BELIECTBA.

12. HccnenoBanue mpouecca UCHapeHus.

13. Onpenenenrie OTHOCUTENBLHON BIaXXKHOCTH BO3AYXa.

14. Onpenenenue yaenbHON TEIIIOTHI IIABJIEHUS JIbJA.

Paznen 7. dinekTpryecKkHe H MATHUTHBIC SBJICHUS.

Onektpusauus Ten. [[Ba poma snekTpuueckux 3apsanoB. B3aummopeiicTBue 3apspkeHHbIX Ted. 3akoH Kymona
(3aBUCUMOCTh CHITBI B3aMMOJICHCTBUS 3aPSDKEHHBIX TEN OT BEJIMYWHBI 3aPSAIOB U PACCTOSHUS MEXKIY TEIaMu ).

OnexTpudeckoe moie. Hanpsmk€HHOCTD AJIeKTprYecKoro mofst. [[puHIMI Cyrepro3uIiu SJIeKTPUIeCKUX Mo (Ha
KaueCTBEHHOM YpPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DJIEMEHTapHbIA siekTpuueckuil 3apsn. Crtpoenue aroma. [IpoBomHUKH U
JTUAJIEKTPUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOr0 3apsa.
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DNEKTPUUECKUN TOK. Y CJIOBHUS CYHIECTBOBAHMS AJIEKTPUUYECKOTO TOKa. MICTOUHMKM MOCTOSHHOrO ToKa. JlelcTBus
ANIEKTPUYECKOro TOKa (TEIIOBOE, XMMHUECKOE, MAaTHUTHOE). DIIEKTPHUECKUI TOK B KHUIAKOCTSX U rasax.

Onektpudeckass 1enb. Cuna TokKa. DIeKTpuueckoe HampsbkeHue. COnpoTHBICHHE TMPOBOMHUKA. Y IETBHOE
COIIPOTHUBJIEHNUE BellecTBa. 3akoH OMa ams yuacTka uenu. [locnenoBarensHoe U napanienbHOe COeANHEHNE TPOBOTHIUKOB.

Pabora u MOIIHOCTB 3ieKTpUYecKoro Toka. 3akoH Jhxoyms—JleHma. DiekTpuyeckrwe MENd W MOTPEOUTENnH
ANEKTPUYECKOil 3Hepruu B ObiTy. KOopoTKoe 3aMbIkaHue.

[ToctosinHbIe MarHuTHl. B3anMozeicTBIE MOCTOSIHHBIX MATHUTOB. MarHuTHoe nojie. MarHuTHoe mojie 3eMIIn U €ro
3HaueHue Juid KU3HU Ha 3emiie. OnbIT Opcreaa. MarHuTHOE Mojie 3JeKTpUYecKoro Toka. IlpuMeHeHne 31eKTpoMarHuToB
B TexHHUKE. J[eficTBHE MarHUTHOTO IOJIA HA MIPOBOAHUK C TOKOM. DJIEKTPOJBHUTATENh MOCTOSHHOTO TOKa. Mcnons3oBanue
3JIEKTPOABUTaTENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SIBneHue sneKTpoMarHUTHON HHAyKnuu. [IpaBmiio Jlenna. nekrporenepatop. CrocoOb
MOJTyYSHHMSI SJICKTPUUCCKON IHEPTUU. DIEKTPOCTAHIIMH HA BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHUU.

Hemoncmpayuu.

ONEKTpU3ausl TEI.
JIBa poja 3JIEKTPUIECKUX 3aps/I0B U B3aMMOJICHCTBUE 3aPSIKEHHBIX TEIL.
VY CTpolcTBO U AEHCTBHE 3JIEKTPOCKOIIA.
OnexTpocTaTudecKast MHTyKIIHSL.
3aKOH COXpaHEHUS JIIEKTPUUYECKUX 3apSI0B.
ITpoBOJHUKY U AUDIIEKTPUKH.
MOIICHHpOBaHI/Ie CHUJIOBBIX JIMHUN QJICKTPUYCCKOTI'O I1OJIA.
M CTOYHMKYM TTOCTOSTHHOTO TOKA.
JleicTBUS 3IEKTPUUYECKOTO TOKA.
. DIEKTPUIECKHI TOK B JKHIKOCTH.
. 'a3oBbIH paspsi.
. VI3mepenue cuisl TOKa aMIIepMETPOM.
. I3MepeHnue 3J1eKTpUYeCcKOro HanpspkeHUs. BOJIbTMETPOM.
. Peocrat 1 MarasuH conpoTHBIICHU.
. B3aumoneicTBrEe NOCTOSHHBIX MarHuTOB.
. MopenupoBaHue HEBO3MOKHOCTH Pa3/IeIEHus TIOJTIOCOB MAarHUTA.
. MopenupoBaHue MarHUTHBIX TIOJIEH TOCTOSHHBIX MarHUTOB.
. OnwiT Dpcrena.
. MarauTHOe mosne Toka. DJeKTPOMarHuT.
. JlelicTBrE€ MAarHUTHOTO MOJSI HA IPOBOJIHUK C TOKOM.
. DNEeKTPOABUTATEND MIOCTOSHHOTO TOKA.
. UccnenoBanme sABiIeHMs 3JEKTPOMATHUTHON MHTYKITHH.
. OnerTer @apanest.
. 3aBHCHMOCTH HampaBJIeHUI WHAYKIIMOHHOTO TOKA OT YCIOBUH €r0 BOZHUKHOBEHHSI.
25. DiekTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopubvie pabomol u onvimel.
OnBITH 110 HAOTIOISHHUTO SIIEKTPU3ANNHN T HHIYKIHEW U IIPHU COMPUKOCHOBEHHUH.
HccnenoBanne neficTBUS DIIEKTPUYECKOTO TIOJS Ha MTPOBOJHUKH M TUAIIEKTPUKH.
COopxka u mpoBepka padOTHI AIEKTPUIECKON IIEMTH TOCTOSHHOTO TOKA.
Wsmepenne u perynmpoBaHue CHIIBI TOKA.
W3mepenne u perynmpoBaHue HAPSHKSHISL.
HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOp, OT COMPOTHBIECHUS PE3UCTOpa H
HaIpsDKEHHS Ha PE3UCTOPE.
7. OnbITH, JEMOHCTPUPYIONINE 3aBUCHMOCTH JIIEKTPUYECKOT'O COIMPOTHBIIEHUS IMPOBOJHUKA OT €ro JJIUHBI,
TIJIOMIA TN TIOTIEPEYHOT 0 CEUSHHsI U MaTepHuaa.
8. [IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUN TTPH TTOCTIEIOBATEIHHOM COSAMHEHNUHN JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuIia AJisl CHIIBI TOKA TIPY MapauieTbHOM COSAMHEHUH PE3UCTOPOB.
10. Ompenenenne pabOTHI AIMEKTPUIECKOTO TOKA, UAYIIErO Yepe3 pe3nucTop.
11. Onpenenenrie MOLUTHOCTH SJCKTPUUECKOI0 TOKA, BHIACISIEMON Ha PE3UCTOPE.
12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYILIETO YEpe3 JIAMIIOUKY, OT HAMPS>KEHUS Ha HEell.
13. Omnpenenenune KIIJl HarpeBaTens.
14. WccnenoBaHrve MarHUTHOT'O B3aUMOJICHCTBUS MOCTOSHHBIX MAarHUTOB.
15. M3y4yeHre MarHUTHOTO TIOJIS IIOCTOSIHHBIX MAarHUTOB MPU UX O0BEAMHEHUHU U pa3/ICIICHIH.
16. WccnenoBaHue AEUCTBUS 3JIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEIIKY.
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17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI B3aUMOJECHCTBUS KaTYIIKH C TOKOM M MarHuTa OoT CHUJIbI TOKa
U HaIIpaBJICHMS TOKA B KaTYIIKE.

18. M3ydeHue qeHCTBUS MATHUTHOIO IIOJIS HA IIPOBOJHUK C TOKOM.

19. KoncrpyupoBanue 1 n3ydeHue paboThl JIEKTPOJBUTATENS.

20. Usmepenue KIIJl anekTpoaBUraTenbHoOl yCTaHOBKU.

21. OnbITEl MO WCCIIEAOBAHUIO ABJIEHUS 3JEKTPOMArHUTHOW HMHIYKLMHU: UCCIIENOBAaHUE M3MEHEHHUI 3HA4YEHUS U
HaIlpaBJICHUS UHAYKLIIHOHHOI'O TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannyeckoe nBuxenre. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTENbHOCTh MEXaHUYECKOTO IBUKEHHUSL.
PaBHOMepHOE npsiMonuHeliHoe nBrkeHne. HepaBHoMepHOe npssMonuHeiHoe ApmkeHue. CpeaHsis 1 MTHOBEHHas! CKOPOCTh
TeNa Mpy HEPaBHOMEPHOM JBH)KEHUU.

Yckopenne. PaBHoyckopenHOe ipsimonuHeliHoe nmwkeHne. CBoboanoe nagenne. OnbiTel [Manmumes.

PaBHOMepHOE nBMXKEHHE TO OKpykHOCTH. Ilepmon m wacrtora obpamienus. JluneiiHas W yrioBas CKOpPOCTH.
IleHTpOoCTpEMUTENIBHOE YCKOPEHUE.

ITepsrit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuit 3akoH HeroToHa. IIpyHIMN cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHJIa TPEHUS CKOJbKEHHU, CHIIa TPEHHS TIOKOS, PYTHe BUIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMUPHOTO TSATOTEHUS. Y CKOpPEHHE CBOOOIHOrO MajcHUs. JIBIbKeHHE TIaHET BOKPYT
Connna. IlepBas kocMudeckast CKOpocTb. HEBECOMOCTH U MEperpy3Ku.

PaBHOBEeCcHEe MaTepualbHON TOYKH. AOCOMOTHO TBEPIOE Teno. PaBHOBeCHEe TBEPIOTO Tea C 3aKPEIUIEHHON OChIO
BpatieHusi. MoMeHT cuibl. LIeHTp TshkecTu.

Nwmnynse Tena. U3menenne nmiynsca. MMimynnbe crutbl. 3aKOH COXpaHEHUS HMITYNbca. PeakTHBHOE IBUKEHHUE.

Mexannueckass pabota ¥ MOIMHOCT. PaboTa cui TsHkecTd, ynpyroctd, TpeHus. CBs3b dSHEpruu M paboThI.
[lorennmanpHas >HEpPrusa Tena, MOAHATOTO HAJ TOBEPXHOCTHIO 3emin. lloTeHnmampHas 3HEprHsl CXKaTOW MPYKUHBL
Kunernueckas sHeprust. Teopema 0 KHHETUYECKON IHEPTUN. 3aKOH COXPAaHEHHSI MEXaHWIECKON YHEPTHH.

Hemoncmpayuu.

Habnronenune MexaHMUECKOr 0 JBIXKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETa.

CpaBHeHME IIyTeH U TPAEKTOPUH IBMKEHUS OJHOT'O U TOT'O XK€ Tela OTHOCUTENILHO Pa3HBIX TNl OTCUETa.

W3MmepeHne CKOpOCTH U YCKOPEHUS IIPSAMOIIMHEHOTO IBHKEHUS.

HccnenoBanne NprU3HaKOB PaBHOYCKOPEHHOIO JBUKCHUS.

Habmnronenue aBU»KeHUs Tena Mo OKPYKHOCTH.

Habnronenne MmexaHU4ueCKUX SABJICHUH, IPOUCXOISIINX B cucTeMe oTcuéTa «Tenexka» npu e€ paBHOMEPHOM H

YCKOPEHHOM JIBUKCHUH OTHOCHUTENIBHO KaOuHeTa (hU3UKH.

7. 3aBHCHMOCTb YCKOPEHHUS T€a OT MAcChl Tela U ACHCTBYIOLIEH Ha HErO CUIIBI.

8. HabGmonenmne paBeHCTBA CHIT IIPH B3aUMOICHCTBUH TEIl.

9. H3MeHeHHe Beca Tena IMpU YCKOPEHHOM ABMKECHUU.

10. Ilepenaya umMnysabca Ipu B3aUMOAECHCTBUH TEN.

11. IIpeoOpa3oBaHus YHEPTUHN TP B3aUMOICHCTBUH TEI.

12. CoxpaHeHHEe UMITyIbCa IIPU HEYTIPYTOM B3aMMOACHCTBUN.

13. CoxpaHeHHEe UMITYJIbCa MIPU aOCOMIOTHO YIIPYTOM B3aMMOJCHCTBHUH.

14. HabmroneHue peakTHBHOTO ABMKEHUSI.

15. CoxpaHeHne MEXaHUYECKOW SHEPTrUH IIPH CBOOOIHOM HaJCHUH.

16. CoxpaHeHHE MEXaHUYECKON YHEPTHH IIPH JBM)KEHUU TeNa MO ACHCTBUEM NPYKUHBL.

Jlabopamopuvie padbomut u onvimol.

KoncTtpynposanue TpakTa i pa3roHa U JajdbHENIIEr0 paBHOMEPHOT'O IBUKEHHS MIapUKa WIH TEIEKKH.

Omnpenenenne cpeaHeil CKOPOCTH CKOJNBXEHUS OpycKa WM ABMKEHUS IIapHKa 10 HAKIOHHON TJIOCKOCTH.

Onpenenenrie yCkOpeHMs Tea MpU paBHOYCKOPEHHOM JABMKEHUH 110 HAKIIOHHOM INTIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH TP PAaBHOYCKOPEHHOM JIBH)KEHHH 0€3 HayajbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: eciny NpyU PaBHOYCKOPEHHOM IBMKEHUH 0€3 HayaJIbHOM CKOPOCTH ITYTH OTHOCSTCS Kak

PsA HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHH OIMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOI'O IABJICHHUS.

Omnpenenenne Ko3(hHULEHTa TPEHUS CKOJIBKEHUSL.

Onpenenennie KECTKOCTH MPYKUHBI.

Omnpenenenue paboOTHl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJla 110 TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenne pabOTH CHIIBI YIIPYTOCTH IPH MTOABEME I'Py3a ¢ UCTIONBF30BAHUEM HEMOABUKHOTO U TIOABHKHOTO
OJIOKOB.
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11. V3ydeHune 3aKOHA COXPAaHEHUS SHEPTUH.
Pa3zjnen 9. Mexannueckue Kojie0aHUs U BOJHBIL.
KonebarenbHoe apmkeHue. (OCHOBHBIE XapaKTEPUCTUKH  KOJCOAHWI: TEPUON, 4YacTOTa, aMILTUTY/A.
MaTeMaTH4YecKuii U IPYKUHHBIN MasTHUKY. [IpeBpalienue sHepruu npu KojaedaTeIbHOM JIBUKCHUU.
3aryxaromue koiebanus. BeiHyxneHHbie koneOoanus. Pesonanc. Mexanudeckue BoaHbI. CBONCTBA MEXaHUYECKUX
BoyiH. [IpomonbHbIe M TIONIEpeYHbIC BOMHBL J[JIMHA BOJIHBI U CKOPOCTH €€ paclpocTpaHeHUs. MexaHHUYecKre BOJIHEI B
TBEPIOM TeNE, CECMUYECKHUE BOTHBI.
3Byk. [')poMKoCTh 3ByKa U BeicoTa ToHA. OTpakeHue 3Byka. H(pa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habnronenue konebaHmii TeN Mo AEHCTBUEM CHITBI TSHKECTH U CHIIBI YIPYTOCTH.
Habnronenue xonebaHuii rpy3a Ha HUTH U Ha TIPY)KHUHE.
HaOutoieHre BEIHYKICHHBIX KOJicOaHUN 1 pe3oHaHca.
PacnipocTpanenue mpoAoabHbBIX U TOMEPEYHbIX BOJIH (Ha MOJENH).
Hao0toieHre 3aBUCMMOCTH BBICOTBI 3BYKa OT 4aCTOTHI.
AKyCTHUYECKUH pe30HaHC.
ﬂaﬁopamopubte pabomovl u onvimol.
Onpeznenenrie 4aCTOTHI U MEPHOAA KOIeOaHUI MaTeMaTHYECKOr0 MasTHUKA.
OmpeneneHne 4acToThl U Meproaa KojeOaHuit mpy>KHHHOT'O MasSTHHUKA.
HccnenoBanne 3aBUCUMOCTH TIepHO/Ia KojIeOaHU TIOJBEIICHHOTO K HUTH I'Py3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCMMOCTH TTEPHOAA KOleOaHUH MPY>KWHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH TIEpHUO/Ia KOJIeOaHMi Tpy3a, MOABENICHHOTO K HUTH, OT MacChl Tpy3a.
OHBITBI, JAEMOHCTPHUPYIOIIHUE 3aBUCUMOCTL II€pHUOJa KoneOaumii IIPY>XUHHOI'O MasATHUKAa OT MACChl I'py3a U
YKECTKOCTU NPY>KUHBL.
7. H3mepeHune ycKOpeHHUs CBOOOTHOTO MaJeHNA.
Paznen 10. DiekTpoMarHuTHOE MOJIe M 3JIeKTPOMArHUTHbIE BOJTHBI.
ONeKTpOMarHuTHOE Tojie. JJeKTpOMarHUTHBIE BONMHBL. (CBoOWcTBa 3J€KTpOMarHUTHBIX BoiH. lllkama
3IEKTPOMAarHUTHBIX BOJIH. VCTIONb30BaHUE 37IEKTPOMAarHUTHBIX BOJTH JJISi COTOBOM CBSI3H.
OnexTpomMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHOBbIE CBOMICTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa AIEKTPOMArHUTHBIX BOJH.
2. BonHoBbIE CBOICTBA CBETA.
Jlabopamopnbvie pabomel u onvimol.
1. H3ydeHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOHUIIBFHOTO TenedoHa.
Paznen 11. CBeToBble sIBJICHUS.
JlyueBast mogens cBeta. Mcrounuku cBera. [IpsmonunueitHoe pacpoctpanenue cBera. 3atmenust Comana u JIyHbI.
Otpakenue cBera. [Imockoe 3epkaino. 3aKOH OTpaKEHHSI CBETA.
[Ipenomnenne cBeta. 3akoH mperomieHus cBera. [lomHoe BHYTpeHHEe OTpaykeHre cBeTa. Vcmonp30BaHme MOITHOTO
BHYTPEHHETO OTPAKEHHUS B ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox mydeit B muH3e. OnTudeckas cucreMa (oroanmapaTa, MEKPOCKOIIA U TeJleckora. | a3 kak ontudyeckas
cucreMa. bIn30pyKOCTh U JAIIEHO30PKOCTb.
Pasznoxenne 6emoro ceera B cekrp. OnpiTel HptoToHA. CliojkeHME CIIeKTpaIbHEIX IIBETOB. [lucmepcus cBera.
Hemoncmpayuu.
[IpsiMonuHelHOE pacipocTpaHEHUE CBETA.
OTpakeHue CBeTa.
[omydenne n300paxeHUH B TIIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKaJiax.
[Ipenomnenne cBera.
OnTHUYecKuil CBETOBO/I.
Xon tydeii B coOMparomen JuH3e.
Xon nydeil B paccenBarolLIei JIUH3E.
[Tomyuenne n300paxeHNU ¢ TIOMOIIBIO JINH3.
[puntmn geficTBus doroarnmapaTa, MUKPOCKOIIA U TEIECKOIIA.
10 Mopens riasa.
11. Paznoxxenue 0eOro cBeTa B CHEKTP.
12. TTomydenue 6enOro CBETa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopusie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO Jy4a OT yrJja MaJIeHHS.
2. H3yueHne XapaKTepPUCTUK N300paKEHUS MPEAMETa B TUIOCKOM 3epKaJe.
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3. HccnenoBaHue 3aBHCHMOCTH yTJa NPEIOMJIEHHMS CBETOBOrO Jyda OT yria HaJeHUs Ha TPaHUIE «BO3AYyX—
CTEKJIO.

4. TlomyueHue U300paKEHUN C TTOMOIIBIO COOMPAIOIICH JTHH3BL

5. Omnpenenenre GOKYCHOTO PACCTOSHHS U ONTHYECKON CHIIBI COOMPAIOIICH JTMH3BI.

6. OmBITHI 10 Pa3N0XKEHUIO OETOro CBETa B CIEKTD.

7. OmBITHI IO BOCOPUATHIO LBETA MIPEAMETOB IIPH UX HAOIIOAECHUH Yepe3 LIBETOBbIEC (PHIIBTPHI.

Pa3zgen 12. KBanToBBI€E SIBJIEHHSI.

OmnbiTel Pesepdopna u 1uiaHerapHast Moaenb aroma. Mopenb atoma bopa. McnyckaHue u MOTIIOLICHUE CBETa
atoMoM. KBaHThl. JInHeiuaTbie ClIeKTpHI.

PanuoaktuBHOCTB. Anba-, 6era- u ramma-uzinydeHus. CTpoeHre aToMHOro siapa. HykinoHHas Mojenb aTOMHOTO
sapa. M3otonsl. PagnoaktuBHbIe npeBpailieHusd. [lepuon nomypacmnana aTOMHBIX SEP.

SnepHble peakinu. 3aKOHBI COXPAHEHUsSI 3apsSI0BOIO U MacCOBOTO YMCEN. DHEPTUsl CBS3U aTOMHBIX sijep. CBs3b
Macchl U 3Hepruu. Peakuuu cunTtesa u aenenus sanep. Mcrounuku sHeprun ConHua U 3BE3.

SInepHas sHepreTuka. [[efcTBUS paMOaKTUBHBIX U3JIYYEHUH HA KUBbIE OPTaHU3MBL.

Hemoncmpayuu.

CriexTpbl U3Ty4eHHUs U TTOTJIOUIEHHUS.

CriexTpbl pa3InYHbBIX Ta30B.

CuexTp Bogopona.

Habnronenue TpexoB B kamepe Buibcona.

Pabota cuérunka HOHH3UPYIOMINX W3TYICHHH.

Perucrpanus n3mydeHnst IPUPOAHBIX MIHEPAJIOB M TPOTYKTOB.

Jlaﬂopamopubte pabomul u onvimel.

1. HaOmronenue CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUSHHMS.

2. Hccnenoanue TPEKOB: U3MEPEHUE SHEPTHH YaCTHIIBI 10 TOPMO3ZHOMY MYTH (110 oTorpadpusim).

3. H3mepenue pajuoakTHBHOTO (oHa.

4. H3ydeHue TPEKOB 3apsHKEHHBIX YACTHII IO TOTOBBIM (oTorpadusim.

IToBTOPUTEILHO-00001IAIOIIUIT MOTYJIb.

[MoBTOpHUTENEHO--0000MAIOIINI  MOAYNL TpEAHA3HAYEH JJIsi CHCTEMATH3allii W OO0OOINEHHS MPeIMETHOrO
COJICpP>KAHUS U OIBITA JEITEIBHOCTH, IPUOOPETEHHOTO MPU M3YYCHUH BCEro Kypca (U3UKH, a TAaKXKe JIIsl TIOJATOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY 2K3aMeHY 10 (DM3UKE sl 00yUJaONTUXCsl, BRIOPABIIMX ATOT YUESOHBIN MPEIMeET.

[Ipy n3yyeHHH AAHHOIO MOAYJS PEAIU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI ACSITEIBHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaeTca JTOCTIKEHHE MPEIMETHBIX M METalpEeIMETHBIX IJIAHHPYEMBIX Pe3ylIbTaTOB OOy4YeHHs, (OpPMHPYETCs
€CTECTBEHHOHAY4HAasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJ OB UCCIENOBAaHMUS SBJICHUI IPUPOJbI U TEXHUKH, OBJIAJCHUE
YMEHHUSIMH OOBSICHATH (DU3MYECKHUE SIBIICHMS, TPUMEHSIS TIOITy4IeHHbIE 3HAHNS, PEIIaTh 3a7a9H, B TOM YHCJIe KadeCTBEHHBIE
U SKCIIEPUMEHTAIbHBIE.

[IpuHIMIMATPHO NEATENPHOCTHBIA XapaKTep JaHHOTO pa3jena peajn3yercs 3a CYET TOro, 4TO O0ydaromIuecs
BBIMIOJIHSIFOT 3aJjaHusl, B KOTOPBIX UM IPEJIaraercs:

Ha OCHOBE TIOTY9E€HHBIX 3HAaHUH PACIIO3HABATh M HAYYHO OOBICHSITH (PM3NUYECKHE SBICHUS B OKPYXKAIOIIel Ipupoie
¥ TIOBCEIHEBHOM XU3HU,

WCIIONB30BaTh HAYYHBIE METONBI MCCIENOBaHUS (U3NIECCKUX SBICHWH, B TOM YHUCIE JJIS MPOBEPKH THUIOTE3 U
MOJIYYECHUSI TEOPETUUECKUX BHIBOZOB;

OOBSICHATH Hay4YHBIE OCHOBBI HamOoJee BaXXKHBIX JAOCTIKEHH COBPEMEHHBIX TEXHOIIOTWH, HANPUMEp, MPAKTHIECKOTO
HCIIOJIb30BAHUS Pa3IMYHbIX HICTOYHUKOB SHEPTUH HA OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUS BCEX U3BECTHBIX BHJIOB
SHEPrUH.
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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

W3yuyenne ¢usnku Ha ypOBHE OCHOBHOIO OOIIEr0 OOpa3OBaHUS HAIPAaBICHO Ha JOCTH)KCHHUE JIMYHOCTHBIX,
MeTanpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbrate n3ydenus Gpu3nke Ha ypoBHE OCHOBHOr' O 00111ero o0pa3oBanus y o0yvaromierocs 0yayT cOpMHPOBAHBI
CIIEYIOIIUE TUYHOCTHBIC Pe3yJIbTAaThl B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMUSI:

— MPOSIBJICHUE UHTEpECca K HICTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCHIICKOW (DH3MUYECKON HAYKH;

— IIGHHOCTHOE OTHOIIICHUE K JOCTH)KEHUSM POCCUICKUX YIEHBIX--(PU3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

— TOTOBHOCTH K AKTHBHOMY YYaCTHUIO B O6CY)K,HCHI/II/I O6IHCCTB€HHO 3HAYUMbIX H J3THYCCKUX HpO6JICM,
CBA3aHHBIX C ITPAKTUYCCKUM PUMCHCHHUEM [[OCTI/I)KCHI/Iﬁ (I)I/I3I/IKI/I;

. — OCO3HAHHUE BAXXHOCTU MOPATbHO--3THYECKUX MPUHITUAIIOB B JSSITENLHOCTH YIEHOTO;

. 3) 3cTeTHYeCKOro BOCIUTAHMS:

. — BOCIHPHSITHE SCTETUYECKMX KaudeCTB (DU3MYECKONH HayKu: €€ TapMOHHMYHOIO ITOCTPOCHUS, CTPOrOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

. 4) IEHHOCTH HAYYHOT0 MO3HAHUS:

. — OCO3HAaHME LIEHHOCTH (hPM3UYECKONH HAYKH KaK MOIIHOIO WHCTPYMEHTA ITO3HAHHS MHpAa, OCHOBBI Pa3BUTHS
TEXHOJIOTUI, BaKHEHUIIIEW COCTABISIOIEN KYJIbTYpHI;

. — pa3BUTHE HAYIHOH JIFOO03HATEIHFHOCTH, HHTEPECA K HCCIEA0BATEIHCKON JeITeIbHOCTH;

. 5) popMupoBanus KyJbTYPHI 310POBbS U IMOIHOHATBLHOIO (JIArOMOJIYYHS:

. — OCO3HaHHE IEHHOCTH 0e30macHOro oOpasza >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpPE, BAKHOCTH

paBuI 0€e30macHOro IMMOBCACHUA Ha TPaHCIIOPTE, Ha AOporax, € 3JICKTPUYCCKUM U TCIIJIOBBIM O60pya0BaHI/IeM B
JOMAaIIHUX YCJIOBUAX,

. — c(hOpMHUPOBAHHOCTH HaBBIKA peIIeKCHH, TPU3HAHNE CBOETO IIPaBa Ha OMIMOKY M TAKOTO e MpaBa y APYroro
YEeI0BEKa;

. 6) TpyAOBOr0 BOCIMTAHMS:

. — aKTHBHOC y4YacTHE B PEIICHUH NPAaKTHYECKUX 33a/1a4 (B paMKax CeMbH, 00pa30BaTENbHON OpraHU3alluH,
ropoza, Kpasi) TeXHOJIOTH4ECKOH U COLIMAaIbHON HalpaBJICHHOCTH, TPEOYIOIUX B TOM YUCie U (U3NUECKUX 3HAHUH;
. — UHTEpPEC K NPaKTUIECKOMY U3Yyd€eHHIO ITpodeccuil, CBA3aHHBIX C (PU3UKOM;

. 7) 3K0J10TrM4eCKOro BOCIIUTAHUS:

. — OpHeHTalus Ha NMPUMEHEHHEe (PU3MYEeCKUX 3HAHUM AJsl pelleHus 3a7ad B 00JacCTH OKPYKAaIOIIeH cpemsl,
IUTAHUPOBAHUS IIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX HOCIIEACTBUH Ul OKPY)KAOLIEH Cpeabl;

. — OCO3HaHUE INI00aIbHOTO XapaKTepa 3KOJIOTMUECKUX IPOOJIEM U ITyTeH UX pelIeHus;

. 8) apanTauum K U3MEHSIOLMMCS YCJIOBUSIM COLUAIBHOM M NIPUPOIHOI cpelbl:

. — TMNOTPeOHOCTh BO B3aMMOJEHCTBUM IIPU BBINOJHEHWH HCCIENOBAHUH UM MPOEKTOB  (U3UUECKON
HaIpaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JPYIHX;

. — IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUUECKYIO ACATEILHOCTD;

. — noTpeOHOCTh B (HOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie GOPMyINPOBATh UIEH, TOHATHUS, THIIOTE3bI O
(bm3HUecKuX 00BhEKTaxX U SIBICHUSX;

. — OCO3HAHUE JIEPUITUTOB COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH B 001acT (PHU3HKH;

. — IUTAHUPOBAHHE CBOETO Pa3BUTHS B IPHOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUI,

. — CTpeMJICHHE aHAJIM3UPOBATh U BBIABIISATH B3aMMOCBS3H NPUPOABI, OOIIECTBA U SKOHOMHUKHU, B TOM YHCIE C
WCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

. — OLICHKa CBOMX JEUCTBHM C y4ETOM BIIMSHHS HA OKPY>KAIOLIYIO CpeNy, BO3MOXKHBIX TI100aIbHBIX MOCIEACTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTare ocBOeHUS MporpaMMel 1o (pU3KMKe Ha ypOBHE OCHOBHOT'O O0IIIero o0pa3oBaHus y o0ydaromierocs OyayT
chopMHUpOBaHBl MeTampeAMeTHBbIE PpPe3yJbTAThl, BKIIOYAIONINE TI03HABATENbHBIE YHHBEPCAIbHBIE YYeOHBIC
JISCTBHS, KOMMYHUKATUBHBIC YHHBEpCAIbHBIC YUeOHbBIEC IEHCTBHS, PETyISATUBHEIC YHHUBEpPCAIBHBIE Y4YeOHBIC
JICUCTBUSL.

Ilo3HaBaTeIbHBIC YHHBePCcATbHbIE YUeOHbIe AeiicTBHSA

Ba3oBble JJornyeckue JeicTBUSA:
° BBISIBIISTh U XapaKTEPU30BaTh CYIICCTBCHHBIC IIPU3HAKUA 00BEKTOB (SIBICHUN );



° yCTaHaBJIMBAThb CYH_ICCTBCHHLIﬁ IMMpU3HAK KJ'IaCCI/I(l)I/IKaLII/II/I, OCHOBAaHMUA IJIA O606H_[€HI/I$I " CPAaBHCHMUA,

° BBIABJIATH 3aKOHOMCPHOCTU W HPOTHUBOPECUUSA B pacCcCMATpUBACMBIX q)aKTaX, JaHHBbIX H Ha6J'IIOI[CHI/I$IX,
OTHOCAIINUXCA K (1)I/IBI/IIIGCKI/IM SIBJICHUSM,
° BBIABJIATH MIPUYUHHO--CICACTBCHHBIC CBA3U IIPHU U3YYCHUHU (1)I/I3I/I'-ICCKI/IX SIBJICHUH U IpouccCoB, ACIaTh BbIBOAbL

C HCIOJIb30BAaHUEM JEAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIOUEHHH, BBIJBUTATh TUIOTE3BI O B3aMMOCBS3AX
(U3NYECKNX BETUYNH;

. CaMOCTOATENILHO BBIOMPATh CIIOCO0 pelieHus yueOHoH (huzndeckol 3a1aun (cpaBHEHHE HECKOIBKIX BAPHAHTOB
peleHus1, BHIOOp Hanbosee MoIXoAsIIero ¢ YU€TOM CaMOCTOSITENILHO BhIETICHHBIX KPUTEPHEB).

BazoBble uccienoBarenbckue AeiicTBUSA

° HCIIOIb30BATh BOMPOCH! KaK UCCIEAOBATEIBCKHIM HHCTPYMEHT ITO3HAHUS;

. MPOBOANUTH IO CaMOCTOSTENBFHO COCTaBJICHHOMY IIJIaHY OIBIT, HECIOXKHBIA (PU3NYECKUH IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICOBAHNE (PU3NICCKOTO SBICHUS;

[ ] OLICHUBATh Ha HpI/IMCHHMOCTB nu IlOCTOBepHOCTI) I/IH(bOpMaHI/IIO, HOqueHHy}O B XO0A€ HCCJICOAOBAaHUS WU
9KCIIEPUMEHTA,

. CaMOCTOSTEIBHO (POPMYITHPOBATH 000OIICHHUS U BHIBOJIBI 110 PE3yJIbTaTaM IPOBEIEHHOT0 HAOJIOACHNS, OIIBITA,
HCCIEN0BAHNS;

° MPOTHO3MPOBATh BO3MOKHOE JajibHElIIee pas3BUTHE (HU3UUYECKMX TIPOIECCOB, a TAKKE BBIJABHTATh

MMPEAIIOIO0KECHHUA 06 HX PAa3BUTHUH B HOBBIX YCJIOBUAX U KOHTCKCTAX.

PaboTa ¢ nunopmanueii:

o NMPUMCEHATH Pa3JIMYHbIC METOABI, HHCTPYMCHTBI U 3allIPOChI ITPHU MOMCKE 1 0T60pe I/IH(bOpMa]_[I/II/I WJIn JaHHBIX C
y4€TOM MPEIOKEHHOM yueOHO! (HhHU3NUIECKOl 3a1auu;

. aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh W WHTEPIPETUPOBATH WHPOPMAIMIO PA3IHYHBIX BHJOB H (HOpM
TIPEICTaBIICHNUS,

. CaMOCTOSTEIILHO BHIOMPATH ONITUMAIIBHYIO (POPMY TIpeicTaBIeH sl HHOOPMAIIHU U HILTFOCTPUPOBATH PElllacMble
3a]1a91 HECIIOXKHBIMH CXEMaMH, JIMarpaMMaMHK, HHOW IpauKoil 1 MX KOMOHHAIMSIMU.

KoMMyHHKATHBHBIE YHUBEPCAJIbLHbIE YUeOHbIe TeiicTBHSI:

. B X0Jie 00CYXeHUsT yueOHOro MaTepraia, pe3yibTaToB J1abopaTopHBIX pa0dOT M MPOEKTOB 33]1aBaTh BOIPOCHI
MO0 CYIIECTBY 0OCYy)KJaeMoW TeMbl W BBICKAa3bIBaTh HJICH, HAIICNICHHBIC Ha pEIICHUE 3aJaddl U IOJICpIKaHHue
01aroXkenaTeaIbHOCTH OOIICHHUS

. COIOCTaBIISITh CBOM CYXKIEHHUS C CYKISHHSIMH IPYTUX YYaCTHHUKOB [MAJOra, OOHApYKWBaTh pPa3U4He U
CXOJICTBO TTO3UITHIA;

. BBIP@YKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IMCHbMEHHBIX TEKCTaX;

. MyOTMYHO TIPENCTaBIATh PE3YNBTATHl BBHITOTHEHHOTO (DH3MYECKOTO OMbITa (IKCIEPUMEHTa, WCCIICIOBaHUS,
MIPOCKTA);

. MTOHUMATh ¥ NCTIOIH30BATh MTPEUMYIIECTBA KOMAaHAHON W MHANBUYaTbHON paOOTHI IPH PEIIEHUN KOHKPETHOM
(hu3mdecKko MpoOIEMBI;

. MIPUHUMATH IEJTH COBMECTHOM NESTENFHOCTH, OPTaHU30BHIBATh JIEHCTBUA IO €€ TOCTIKEHHIO: PaCIpPeeNsiTh
pomu, 00CyKIaTh MPOLECCH M Pe3yIbTaThl COBMECTHON pabOoThI, 0000IIaTh MHEHHSI HECKOIBKHX JIFOJIEH;

. BBITIOJHATh CBOIO YacCTh pPa0OTBI, JIOCTUTAsl KAa4eCTBEHHOrO pe3yiabTaTa IO CBOEMY HAIPaBICHHUIO U
KOOPAWHUPYS CBOU JEHCTBHSI C IPYTUMH YJICHAMH KOMaH]IbI,

. OLIEHWBATh KaYeCTBO CBOETO BKJIaJa B OOIIWH MPOAYKT IO KPUTEPHSIM, CAMOCTOSTENHHO C(hOPMYIUPOBaHHBIM

Y4JaCTHUKaMHU B3aMMOJCHCTBHSI.

PerynsiTuBHBIE YHUBeEpPcAJIbHbIE Y4eOHbIe AeiicTBUS

Camoopranusanus:

. BBISIBJISATH TPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYALMsIX, TPEOYIOIUX IS pelleHus (PU3NUECKUX 3HAHUM;

. OPHEHTHPOBATECS B PA3IMUYHBIX NOAXOAAX NPHUHATUS pElIeHUH (MHAMBUAYaJIbHOE, NPUHSATHE pELICHHS B
TpYIIe, IPUHATHE PEIISHU TPYIIIION);

. CaMOCTOSTEIBHO COCTABJISATh AJITOPUTM pEIIeHHs (PU3MUECKON 3aJa4yd WM IJIaHa MCCIEOBAHUS C yYETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH NpeAIaraeMble BAPUAaHThI PEILICHUH;

. Jenath BbIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEILEHHUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIN HHTEIJICKT:

. JlaBaTh aJIcKBaTHYIO OLIEHKY CUTYallH U IPEAIarath Iulad €€ U3MEHEHUS;

. OOBSCHATH NPUYUHBI JOCTIDKEHHS (HEOOCTHIKEHHWS) pe3ylbTaTOB AEITENbHOCTH, JAaBaTh OLECHKY
MpHOOPETEHHOMY OIBITY;

. BHOCUTbH KOPPEKTUBHI B AEATENBHOCTH (B TOM 4YHCIE B XOJ BBINOJIHEHHS (DU3MYECKOrO HCCIEJOBAHUS WM

MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIHCTB, M3MCHUBIIWUXCS CUTYaIlMi, yCTAHOBICHHBIX OIIUOOK, BO3HHKIIUX
TPYIHOCTEH;



° OLCHHUBATL COOTBCTCTBUC PE3YyJIbTaTa LCINU U YCIIOBUAM;

° CTaBHUTE ce0S Ha MECTO APYroro 4€jIoBCeKa B XOAC CIiopa Wi JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI,
HaMCpPCHUA U JIOTUKY APYTOro;
° MnprU3HaBaTh cBOG mpaBoO Ha OHII/I6Ky IIpU pCIICHUA (1)I/I3I/I‘IGCKI/IX 3aa4 UJIn B YTBCPIKACHUAX HAa HAYYHBIC TCMbI

M TaKOE e MPaBo JPYroro.
NPEIMETHBIE PE3YJIBTATbBI

K konmy o0y4enus B 7 kiacce nIpeAMETHBIE PE3YJIbTaThl Ha 6a30BOM YPOBHE JAOJKHBI OTpakaTh chOPMHPOBAHHOCTh
y o0y4aromuxcsi yMeHUH:

o HCIIOJIb30BaTh IIOHATHA: (I)I/I?,I/ILICCKI/IG N XUMHUYCCKHUEC SABJICHUS, Ha6HIOI[eHI/I€, 9KCIICPUMCHT, MO/I€JIb, TMIIOTE34,
CIMHULBI (U3MYECKUX BEJIMYMH, aTOM, MOJIGKyJa, arperaTHbie COCTOSHHUS BemlecTBa (TBEPAOE, IKHUIKOE,
razoo0paszHoe), MeXaHM4YeCKoe JBIDKEHHE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOPHs,
paBHO/IEHCTBYOIIAs cHila, AedopMalius (yrpyras, IiiacTHIecKas), HeBECOMOCTh, COOOIIAIOINECs] COCY/bI;

° pasnuyath sBieHus (mudy3us, TEIUIOBOE JBMXKEHHUE 4YAaCTHIl BEIIECTBA, pPABHOMEPHOE JIBHIKCHHE,
HEPAaBHOMEPHOE [BH)KEHUE, WHEPLUS, B3aUMOJCUCTBUE TEJI, PABHOBECHE TBEPABIX TEN C 3aKPCEIJIEHHOW OCHIO
BpallleHus1, Tiepeiava JaBieHus] TBEPABIMH TEIaMH, XKHKOCTSIMU M Ta3aMH, aTMOc(epHOe aBjeHue, IIaBaHue Ted,
MpEeBpaIeHNs MEXaHWYEeCKOH OJHEpruy) IO OINHCAHUI0 HUX XapaKTEepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHHUE;

. pacro3HaBaTh MPOSIBJICHUE N3YUCHHBIX (U3HYECKHX SIBIICHHH B OKPY)KAIOIIeM MHpE, B TOM YUclie (pu3nueckre
SBJICHUS B IIPUPOJIE: IPUMEPHI IBUXKEHHUSI C Pa3JINYHBIMUA CKOPOCTSIMU B JKMBOW U HEXXUBOW MPUPOJE, IEHCTBUE CUJIIBI
TPEHUS B IPUPOJIC U TEXHUKE, BIIMSTHHE aTMOC(HEPHOI0 JaBIICHUs Ha )KUBOW OpraHu3M, IJIaBaHUE PhIO, phIYard B Teie
YernoBeKa, IPH 3TOM NePEBOIUTH MPAKTHUYECKYIO 32/1a4y B YUeOHYIO, BBIICIATh CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH )
(bm3HUeCKHX SBJICHUN;

o ONMCBIBATE M3YYCHHBIC CBOMCTBA TeI U (1)I/I3I/I‘ICCKI/IC SABJICHUS, UCIIOJIb3Ys (1)I/ISI/IT-IGCKI/IG BCIIMYNHBI (Macca,
00BEM, TUIOTHOCT BEIECTBA, BPEMS, IIyTh, CKOPOCTh, CPE/IHSSI CKOPOCTh, CHJIA YIPYTOCTH, CHJIa TSHXKECTH, BEC Tena,
cujla TPEeHUs, JaBiieHue (TBEPIOro Tena, )KUAKOCTH, Ta3a), BEITAJIKMBAIOLIAs CUJIa, MEXaHU4YeCcKasl paboTa, MOIIHOCTb,
IUIEYO CHJIbI, MOMEHT CHJbl, KO3(GGUIMEHT MOJIE3HOrO NEHCTBUS MEXaHHU3MOB, KMHETHYECKas M IMOTEHIMaJbHas
9HEprus), IIpU ONHUCAHUU NPABUJIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT MCIOJIb3YEMbIX BEIWYMH, UX 0003HA4YEHUs U
eIMHUIB (PU3HMYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYUHY C APYTUMH
BEJIMYMHAMH, CTPOUTH Ipa)MIKN U3y4EHHBIX 3aBUCUMOCTEH (DPU3NUECKUX BEITHUYHH;

. XapaKTepH30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBICHUS U IPOIECCHI, NCTIONb3YS MPABUIIA CIOKEHUS CUIT (BIONb
OTHOW TpAMOIT), 3aKkoH ['yka, 3akoH [lackais, 3akoH Apxmmena, MpaBHIIO paBHOBeCHs pbruara (00ka), «3010TOe
MIPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHHs MEXaHWYECKOW SHEpPIuu, NPH 3TOM [aBaThb CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIMCBhIBATh €0 MaTEMAaTHUECKOE BBIPAYKEHHUE;

. OOBACHATH (U3MYECKHE SIBIECHUS, IPOLIECCHl W CBOICTBAa Tel, B TOM 4YHCIE€ U B KOHTEKCTE CUTYalUi
MIPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH NIPUIMHHO--CIICICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE n3 1-2
JIOTUYECKHX IIaroB C Omopoil Ha 1-2 W3yYeHHBIX CBOWCTBAa (M3WYECKHX SBICHWH, (PU3MUECKMX 3aKOHA WITH
3aKOHOMEPHOCTH;

. pewath pacuérHele 3a1aud B 1-2 meHCTBHsI, MCHONB3Ys 3aKOHBI M (OPMYJbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJINYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 331241 3alIUChIBAaTh KPAaTKOE YCIIOBHE, MOJCTABIATh (PU3NICCKUE BETMUMUHBI
B (OpPMYJIBI M IPOBOAUTE Pacy€Thl, HAXOAUTH CIPABOYHBIC AaHHBIC, HEOOXOAUMBIE Ul PEIICHHS 3a7ad, OLCHUBATh
PEATMCTUYHOCT TOTYYSHHON (PU3NIECKON BETHYHHEI;

. pacmnosHaBaTh OpPOOJIEMBI, KOTOPHIE MOXKHO PELIMTh IpH NOMOIM (U3HYECKUX METOAOB, B OINHCAHUH
HCCIICIOBAHNS BBICIITH MIPOBEPSIEMOE MPEANOIOKEHHE (TUIIOTE3Y), pa3iuyaTh U MHTEPIPETUPOBATH MMOMYyICHHBIN
pe3ynbTaT, HAXOIUTh OIIMOKHY B XOJ€E OIBITA, JIeNaTh BEIBOABI 10 €r0 pe3yibTaTaMm;

. MPOBOANTE OMBITHI MO HAOMIOAECHUIO (DU3NYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tel: (GOpMyIHpOBaTH
MpoBepsieMble PEAIION0KEHUS, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYAOBaHMsI, 3alUChIBATh XOA OIBITA U
(hopMyTUpPOBaTh BHIBOJBL;

. BBIMOJIHATh TNPSMBIE HM3MEPEHHs] PACCTOSHHS, BPEMEHM, MAacchl Tela, o0bEMa, CHIIBI M TEMIIEpaTypbl ¢
HCIOJIb30BAaHUEM AaHAJIOrOBBIX M LU(POBBIX NPUOOPOB, 3aMHCHIBATh MOKA3aHUS NPUOOPOB C YYETOM 3aJaHHOU
a0COJIOTHON MOTPEIIHOCTH N3MEPEHHH;

. MPOBOANTH MCCIIE0BAHUE 3aBUCUMOCTH OAHON (PU3NUECKON BETMUMHBI OT IPYroi C UCIOIb30BAHUEM HPSAMBIX
WU3MEpeHHH (3aBUCHUMOCTU IyTH PABHOMEPHO ABIDKYILIErOCS Tella OT BPEMEHHU [BIDKEHHMS TeNla, CHIIbl TPEHUs
CKOJIbKEHHS OT Beca Teja, KauecTBa 0O0pabOTKU MOBEPXHOCTEH Teld W HE3aBUCHMMOCTH CHIIBI TPEHHS OT IUIOMAAn
CONPUKOCHOBEHHUS TEN, CUIIbI YIPYTOCTH OT YAJMHEHUS NPYKUHBI, BHITAJIKUBAIOLICH CHIIBI OT 00BbEMa MOrpy>KEHHON
YacTH TeJa U OT IMJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT MIIyOUHBI, Ha KOTOPYIO MOI'PY>KEHO
TENo, YCJIOBHH IUIaBaHHs Tej, YCIOBHHM paBHOBECHS phldara W OJOKOB), y4acTBOBAaTh B IJIAHUPOBAHUU Y4eOHOIO
HCCIIEIOBaHUs, COOMpAaTh YCTAHOBKY M BBIOJHITH W3MEPEHHs, CIedys IMPENJIOKEHHOMY IUlaHy, (UKCHpOBATh



PEIYyIbTAaThI HOHy‘ICHHOfI 3aBUCHUMOCTHU (1)I/I3I/I‘-I6CKI/IX BCIIMYMH B BUAC NPCHJIOKCHHBIX Ta6J'II/ILI n Fpa(l)I/IKOB, AcJ1aTh
BBIBOJLI ITO pE3yJIbTaTaM HUCCIICAOBAHUA;

° MMPOBOANUTH KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘IGCKI/IX BCIINYHUH (HJ'IOTHOCTL BC€IICCTBA JKUIKOCTU U TBépHOI‘O TCiIa,
ChJjia TpCHUA CKOJIBLXKCHUA, NJAaBJICHUC BO3AYyXa, BbITAJIKMBAIOUIas CUjia, HeﬁCTBYIOIHaﬂ Ha 110r pY)KéHHOC B XXNIKOCTH
TECII0, KOSq)q)I/IIII/ICHT IMOJIC3HOT'O JICHCTBUS IMPOCTBIX MeXﬁHI/I3MOB), cieays npe)momeHHoﬁ HWHCTPYKIIMU: TIpH
BBITTIOJTHCHU N I/I3MepCHPII>'I CO6I/IpaTL OKCIICPUMCEHTAJIbHYIO YCTAHOBKY WU BbIYUCIIATH 3HAUYCHHUEC HCKOMOH BCIIMYUHDBI,

. co0JTI0AaTh TIpaBUIIa TEXHUKU 0€30MacHOCTH IpH paboTe ¢ 1abopaTOPHBIM 000PYAOBaHHEM;

. yKa3bIBaTh MPUHLIUIBI ACHCTBHS NPUOOPOB M TEXHUUYECKHX YCTPOWCTB: BECHI, TEPMOMETP, AMHAMOMETD,
COOOIIAIOIIMECS COCYIbI, OapOMETP, PhIYar, OABMKHBIA U HEMOABIKHBIN 00K, HAKJIOHHAS TIOCKOCTH;

. XapaKTepH30BaTh MPHUHIMIBI JICHCTBUS M3YYECHHBIX MPUOOPOB M TEXHMYECKUX YCTPOMCTB C OMOPOHW Ha HMX

OMUCaHUs (B TOM YHCIIE: TIOJIIUITHUKH, YCTPOHCTBO BOIOMPOBOA, THAPABIMYECKUH ITPecc, MaHOMETP, BEICOTOMED,
MOPIIIHEBOIM HACcOC, apeoMeTp), UCIIOb3Ys 3HAHUS O CBOMCTBaX (PM3WYECCKUX SIBJICHUH W HEOOXOAMMbIE (DU3HUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

. MPHUBOJUTH MPUMEPHI (HaXOAWTh MH(POpMAIMIO O MpUMepax) MPaKTHUECKOTO HCIONb30BaHUS (DU3UUECKHX
3HaHWI B MOBCEIHEBHON XHU3HH Ui oOecriedeHus] 0e30MacHOCTH MPH OOpaIlleHuH ¢ MPUOOpaMH M TEXHHUYECKUMHU
yCTpONCTBAMH, COXpPAHEHHUS 3/I0POBbS U COOIIOICHHS] HOPM KOJIOTHYECKOTr0 IOBEIEHHS B OKpPYIKaIoIel cpere;

. OCYIIECTBIATh OTOOp MCTOYHMKOB WHQOpManuu B MHTepHETE B COOTBETCTBHH C 33JaHHBIM ITOHCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIIUXCS 3HAHWHM M MyTEM CpaBHEHUS! Pa3JIMYHBIX MCTOYHHKOB BBIJIENATH HH(OpMaIuIo,
KOTOpast SIBJISIETCS MPOTUBOPEUNBON MIIM MOXKET OBITh HETOCTOBEPHOM;

. WCTIOJIb30BaTh TMPU BBIOJHEHUM YUYeOHBIX 3a/aHMH HAYYHO--TIOMYJSPHYIO JIUTEPaTypy (U3HUIECKOTr0
COJiepXKaHus, CIPaBOYHBIE MaTepHUalbl, pecypchl cetn VHTepHer, BIaJeTh MpuéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus UHPOPMAIMK M3 OJHOW 3HAKOBOW CUCTEMEBI B JIPYTYIO;

. cOo371aBaTh COOCTBEHHBIC KPATKHE MMChbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE 2—3 HCTOYHHUKOB HHPOPMAIUH
(bm3myecKoro coep)kaHus, B TOM 4YHCIE MyOJIMYHO AeNaTh KpaTKHWe COOOMIEHHS O pe3yiabTaTax MPOEKTOB HITH
Y49e0HBIX HMCCIEOBAHMN, NMPHU 3TOM T'PAaMOTHO HCIONH30BATh M3YUEHHBIH MOHATHHHBIA ammapaTr Kypca (QHu3uKy,
COIPOBOXKJATH BBICTYIIJICHHNE IIPE3EHTAIUEH;

. IIPU BBIIOJIHEHUU Y4EOHBIX IIPOEKTOB U MCCIIENOBAHUIN pacpeseNsiTh 00s13aHHOCTU B IPYIIE B COOTBETCTBUU
C IOCTaBJIEHHBIMH 33JlauaMH, CJICIUTh 32 BBIIOJTHEHUEM IUIaHa JAEeHCTBUMN, aJleKBaTHO OLIEHUBATh COOCTBEHHBIIN BKJIA]]
B JICATEIIbHOCTD I'PYIIIBI, BBICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOAEICTBIE, YUUTHIBAs MHEHUE OKPY)KAOLIHX.

K xoH1y o0y4eHus B 8 Kiiacce rmpeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD
y 00y4JaroImmxcst yMEHHH:

. UCIIOJIB30BaTh HOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHHUE aTOMOB U MOJIEKYJ, arperaTHble
COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKHE M aMop(QHbIe Tena, HACBILICHHBIH M HEHACBHILCHHBIA Map, BJIAXKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS JSHEPrus, TEIJIOBOW [BUTATellb, 3JIEMEHTapHBIA 3JEKTPUUYECKUN 3apsir,
NEKTPUUECKOE M0JI€, IPOBOAHUKH U AUIIEKTPUKH, IIOCTOSHHBIN 3JIEKTPHUECKUNA TOK, MArHUTHOE I10JI€;

. pa3nuyath sIBIEHUS (TEIUIOBOE PACIIUpPEHHE U CXKaTHe, TeIIonepeaaya, TenjIoBOe PaBHOBECHE, CMauUBaHMUE,
KallWULIpHBIE SIBJICHHSA, MCIIApEHHE, KOHACHCAlMs, IUIaBIE€HHE, KpUCTalau3auus (OTBEpIAEBaHME), KUIICHHUE,
Terionepeaaya (TEMIONPOBOAHOCTh, KOHBEKLUS, W3JIydCHUE), JJIEKTPU3aLUsl TeJl, B3aUMOACHCTBHE 3apsilioB,
JEUCTBHSI JIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOACHCTBUE MAarHUTOB, IEHCTBIE MATHUTHOTO IIOJISI Ha
MIPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHAYKLHKS) [0 ONMCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX AaHHOE (PU3HUECKOE SBIICHUE;

. pacrosHaBaTh NPOSBICHUE N3YUEHHBIX (PU3MUECKUX SIBIICHUN B OKPY)KaIOLIeM MHpE, B TOM Yucie Gpusnyeckue
SIBIICHUS B IPUPOAE: MOBEPXHOCTHOE HATSDKEHHE M KANMUIAPHBIC SIBICHUS B NPHPOJE, KPUCTAIUIBI B MPUPOIE,
nznydeHne ConHIa, 3aMep3aHue BOXOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHWE pOCHl, TyMaHa, HHEs, CHera,
JJIEKTPUYECKHUE SIBICHUS B aTMOC(epe, 3JIEKTPUUIECTBO JKUBBIX OPraHM3MOB, MATHUTHOE T10JI€ 3eMJIH, Apeiid MOII0COB,
POJIb MarHUTHOTO HOJS JUIS JKU3HU Ha 3emJie, MOMSIPHOE CUSTHHE, IPU 3TOM IEPeBOAUTH MPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIIEISITh CYLIECTBEHHbBIE CBOMCTBA (IPU3HAKH) (PU3HUECKUX SIBIICHHIA;

. ONMCHIBATh M3YYEHHBIC CBOHCTBa Tel W (U3WYECKUE SIBICHHS, HCHONB3YS (U3NYECKHE BEITHUYUHBI
(Temmepatypa, BHYTPEHHSSI SHEPTHsl, KOTUYECTBO TEIJIOTHI, YAENbHAas TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TeIIoTa
IUTaBJICHUS, YENIbHAs TEIUIOTa MapooOpa3oBaHus, yAelbHas TEIUIOTa CTOPAHUsS TOIUIMBA, KO3(PUIIMEHT Moe3HOro
JeWCTBHS TEIJIOBON MAIIMHBI, OTHOCUTENbHAS BIaXXHOCTh BO3/LyXa, JJIEKTPUUECKHUH 3aps[, CHJIa TOKa, JIEKTPUIECKOe
HanpsDKeHHE, CONPOTUBJICHUE IPOBOJHMKA, YIAEIbHOE CONPOTHBIIEHHE BEIIECTBAa, padoTa M  MOLIHOCTh
JNEKTPUYECKOTO0 TOKa), NMPH ONHCAHUM HPABMIIBHO TPAKTOBAaTh (PM3MYECKUH CMBICH HCIOJIb3YEMBIX BEIUYHH,
0003HaUYEHMSI ¥ eAMHULBI PU3NIECKUX BETMUUH, HAXOAUTH (YOPMYIIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NUECKYIO BETMUUHY
C IPYTUMH BEIUYMHAMH, CTPOUTH IPaUKH U3YUEHHBIX 3aBUCHMOCTEH (DU3NUECKUX BETUYNH;

. XapaKTepH30BaTh CBOICTBA Tel, (DU3NYECKHE SBICHHA W MPOLIECCHl, HCIOJIb3Ysl OCHOBHBIE ITOJIOXKEHUS
MOJIEKYJIAPHO--KHHETHUYECKOM TEOpUH CTPOEHMs BEILECTBA, NPUHIMII CYNEpHO3ULUMHU Monedl (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHus 3apsjaa, 3akoH Oma s ydacTka nenu, 3akoH Jlxoyns—JIeHua, 3aKoH COXpaHEHHS
SHEPTUH, [IPU 3TOM AaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA H 3alIUCHIBATH €r0 MaTEMaTHUECKOE BBIPAsKEHHE;



. OOBSCHATH (U3MYECKHE TIPOLECCHl M CBOWCTBa Tel, B TOM 4YHCIE W B KOHTEKCTE CHUTyalluid
MPAKTUKO-OPHEHTHPOBAHHOIO XapaKTepa: BBIBIATH NMPUUYUHHO-CIICACTBEHHBIE CBA3H, CTPOUTH 00bscHeHue u3 1—2
JIOTHYECKUX ILIAroB C OMOpOid Ha |—2 M3yYeHHBIX CBOMCTBAa (PU3MYECKUX SBICHUH, (U3MUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEN;

. pemath pacu€rHele 3aadd B 2—3 NEHCTBHSI, MCIONB3Ysl 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE (PU3UUECKHE
BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJjaudl 3alUCHIBaTh KPaTKOE yCJIOBHUE, BBISIBISATH HETOCTATOK JAHHBIX JJIS
peleHus 3aaun, BEIOMpaTh 3aKOHBI U (YOPMYIIbI, HEOOXOAUMBIE JIsl €€ pelIeH s, TPOBOAUTE PACUETHl U CPaBHUBATD
MOJIYy4€HHOC 3HAYCHUEC (1)I/I3I/I‘-ICCKOI\/'I BCIINYHUHBI C U3BCCTHBIMH JJAHHBIMH

o pacrno3HaBaThb HpO6J'ICMI)I, KOTOPBIC MOKHO PCIIUTH ITPHU IMMOMOLIN (1)I/I3I/I‘ICCKI/IX MCTOOOB, UCIIOJIB3Yysd ONMMCAHHNE
HuCCICA0BaHUA, BBIACIATE IIPOBEPACMOC MPCAINOIO0KCHUC, OICHUBATL IMPAaBUIIBHOCTL IIOpAAKa IIPOBCACHUA
HUCCJIEIOBAHUSA, AEJIaTh BBIBO/IHI;

° MPOBOAUTE OMBITHI MO HAOMIOACHUIO (DU3WYECKUX SIBICHWH WM (U3MYECKUX CBOMCTB TeN (KallWJUISIPHBIC
SABJICHUA, 3aBUCUMOCTbL JOaBJICHUA BO3AyXa OT €ro O6’béMa, TEMIICPATypbl, CKOPOCTH IIpolecca OCTbIBAHUA U
HarpeBaHus P U3IYYCHUH OT [BETA M3IyJAromiel (ITOTJIOMIAONei) TOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOABI OT
TEMIICPATYpPhI JKUAKOCTHU U IJIoIIagn eé TMMOBEPXHOCTH, DJICKTPU3AILHA TCII U BSaI/IMOILeI\/'ICTBI/Ie QJICKTPHUYCCKUX 3apsaa0B,
B3aHMOI[eI710TBPIe IMOCTOAHHBIX MArHvTOB, BU3YyaJIM3allUd MArHUTHBIX MoJied TOCTOSTHHBIX MarHuToB, I[eﬁCTBPI;I
MArguMTHOrO I10JIs1 Ha IMPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMArHurTa, CBOMCTBA QJICKTpOABUTATEIIA IMTOCTOSIHHOI'O
TOKa): (OPMYIIMPOBATh MPOBEPSiEeMbIe MPEMONIOKEHHS, COOMPATh YCTAaHOBKY W3 IMPEUIOKEHHOTO 000pYyI0BaHUS,
OITUCBIBATH XOJI OIBITA ¥ (YOPMYJIMPOBATH BEIBOJBI,

o BBIITOJIHATE IPAMBIC U3BMCPCHUSA TEMIICPATYPHI, OTHOCHUTEILHOU BIaXKHOCTH BO3ayXa, CUJIbI TOKa, HAITPSIKCHU A
C HUCITOJIb30BAHUEM aHAJIOI' OBBIX HpI/I60pOB U JaTYNKOB (I)I/ISI/I‘ICCKI/IX BCIIMYMWH, CPABHUBATH PE3YJIBTATHI H3MepeHHI71 C
y4€TOM 3a/JaHHON aOCOMFOTHON MOTPENTHOCTH;

U MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCHMOCTH OHOW (DU3MUECKON BETMYMHBI OT APYTON C MCIIOIIb30BAHUEM MPSMBIX
I/I3MepeHI/II71 (3aBI/ICI/IMOCTI) COITPOTHUBJICHUA MMPOBOAHKUKA OT €r'0 JJIMHBI, IIJIOMAAN IMTOIICPEUHOro CEYCHUA U YACIBbHOT'O
COIIPOTUBJICHUS BEIIECCTBA IMPOBOAHMKA, CHUJIbI TOKA, MAYHIEr0 Y€PE3 MPOBOAHUK, OT HANPSAKCHHUA HA MPOBOJHUKE,
WCCIIEIOBaHNE TIOCIIEIOBATEILHOTO M IMapauIeIbHOIO COEJWHEHUH TPOBOJHUKOB): TUIAHHUPOBATH HCCIEIOBAHHE,
coOupaTh YCTaHOBKY W BBIIOJHATh W3MEPEHUs, Clenys IPEJIOKEHHOMY IIIaHy, (UKCHUpPOBaTh pe3yJbTaThl
[OJy4E€HHOMN 3aBUCUMOCTH B BUJIE TaONHUI] U I'pa(UKOB, Je7aTh BBIBOABI I10 PE3YJIbTaTaM HCCIECAOBaHMS;

. MIPOBOJUTH KOCBEHHBIE H3MEPEHHS (PU3MUCCKUX BENNYMH (YAENbHAs TEIUIOEMKOCTD BEIIECTBA, COIPOTHUBIICHHE
IIPOBOAHUKA, padoTa U MOIIHOCTh RJIEKTPUUECKOI'0 TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIeIys INPeIOKEHHON MHCTPYKIHUHY, U BBIYUCIIATh 3HAUCHHUE BETUYUHBI;

. coOTI0aTh TIPaBMIiIa TEXHUKH OE30ITaCHOCTH IIPH paboTe ¢ 1a0opaTOPHBIM 000PYIOBAHUEM;

. XapaKTepU30BaTh NPUHLMUIBI JIEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPONCTB C ONOPOH Ha HX
OIMCAHMUSA (B TOM YHCJIE: CUCTEMa OTOIUIEHUS IOMOB, TUTPOMETP, ITapoBasi TypOMHA, aMIIEpPMETP, BOIBTMETP, CUETUUK
DJICKTPUUECKONH DHEPTHH, DJIEKTPOOCBETHTENbHBIC TPHOOpHI, HArpeBaTeIbHBIC JJICKTPONPUOOPHI  (TIPUMEpPHI),
JNEKTPUYECKUE TNPENOXPAHUTENHU, 3JIEKTPOMATHHUT, 3JIEKTPOABHUIATENb MOCTOSHHOTO TOKA), MCIONb3Ysl 3HAHUSA O
CBOMCTBaX (U3NUECKUX SIBICHUH M HEOOXOMUMBIE (HU3HUECKHIE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MIPOCThIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIbHBIE MPUOOPHI 110 CX€MaM M CXEMaTHYHBIM
pUCYHKaM (’KMIKOCTHBI TEpPMOMETp, TEPMOC, IICUXPOMETP, TMIPOMETp, MABMUIATENlb BHYTPEHHEI'O CrOpaHus,
3JIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl 3JIEKTPUYECKHX ILenell C IOCIeN0BAaTENIbHBIM W HapayljielbHBIM
COEIMHEHUEM 3JIEMEHTOB, pa3iuyias yCIOBHbIE 0003HAUCHHUS 3JIEMEHTOB AJIEKTPHUUECKHX LIeTIeH;

. MIPUBOIUTHh TIPUMEPHI (HAXOMUTh WHPOPMAIHMIO O MPHMepax) MPaKTHIECKOTO HCIIONB30BAaHUA (PH3UIECKUX
3HAHWU B TOBCETHEBHOW JKWU3HU UIA OOecredeHrs 0€30MacHOCTH MPHU OOpaIleHnd ¢ MpudopaMu U TEXHUISCKUMHU
YCTpOICTBaMH, COXpAaHEHUS 370POBbsI U COOIIOIEHHSI HOPM 3KOJIOTHMYECKOI0 MIOBEIECHHS B OKPYKAIOLIEH CPeae;

. OCYLIECTBIIATh MOMCK HHPOPMaUK (PU3UIECKOT0 coaepkanus B MIHTepHETe, HAa OCHOBE HMEIOIUXCS 3HAHUN U
MyTEéM CpaBHEHHMS JIONOJHUTEIBHBIX UCTOYHUKOB BBIACIATH HH(POPMALIMIO, KOTOPasl SBJISIETCS NPOTUBOPEUYNBOM MU
MOXeET ObITh HEOCTOBEPHOI;

. WCIOJIB30BaTh IPU BBIIOJHEHUM YUYEOHBIX 3aJaHMil HAyYHO--TIOMYJSAPHYIO JIUTEPAaTypy (U3NUYECKOro
COZIep’KaHUsl, CIPaBOYHbIE MaTepuajbl, pecypchl ceTn MHTepHeET, Blanerh npuéMaMy KOHCIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HHPOPMALIMK U3 OAHOW 3HAKOBOH CHCTEMBI B APYTYIO;

. co3JaBaTh COOCTBEHHbBIE MMCbMEHHBIE M KPaTKUE YCTHBIE COOOIIEHHS, 000011as HHPOPMALMIO U3 HECKOIBKUX
HUCTOYHUKOB (PU3MUECKOr0o cOnAepX aHMUA, B TOM YHUCIE MyOIMYHO NPENCTAaBIATh PE3ylIbTAaThl MPOSKTHOW WM
HCCIIEIOBATEIILCKONW JEATEIbHOCTH, MPH 3TOM TPaMOTHO HMCIIOJIB30BAaTh HM3YUEHHBIH MOHATUHHBIN ammapaT Kypca
(U3MKH, COMPOBOXKIAThH BBICTYIJICHUE [TPE3EHTAIINEH;

. MIPH BBIMOJIHEHUN yYEOHBIX MMPOEKTOB M UCCIENOBAHUIN (U3MUECKUX MPOLECCOB paCHpenesiTh 0053aHHOCTH B
IpyIIIE B COOTBETCTBUH C MTOCTABJICHHBIMH 33aa4aMH, CJICITUTH 32 BRIIOJTHEHHEM IUIaHA ACHCTBUI M KOPPEKTHPOBATh
ero, aJEeKBaTHO OLEHHMBAaTh COOCTBEHHBIH BKJIAd B JEATEIBHOCTh TPYMIbL, BHICTPauBaThb KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3peliaTh KOH(IUKTBL



K xoH1y 00ydeHust B 9 kiacce mpeaAMETHBIE Pe3yabTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXkaTh c(hOPMHPOBAHHOCTD
y o0yyaromuxcsi yMeHUH:

. WCTONB30BaTh MOHATHS: CHCTeMa OTcuéTa, MaTepuaibHas TOYKa, TPACKTOPHs, OTHOCHUTEIHHOCTD
MEXaHMUYECKOro ABMXKEHUS, AeopManus (ympyras, IUIacTHUYecKas), TPEHHE, LEHTPOCTPEMHUTENbHOE YCKOpPEHHE,
HEBECOMOCTh U MEperpy3Ku, HEHTP TSHKECTH, aOCOTIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MeXaHHUYecKre KoneOaHWs W BOJNHBL, 3BYK, HMHQPa3BYK M YIbTPa3BYK, OJJIEKTPOMArHWTHBIC BOJHBI, IIKaJIa
ANEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M AaJbHO30PKOCTH, CHEKTPBI MCIYCKAHUS U IMOTJIOLIeHUs, anbpda-,
Oerta- ¥ TaMMa-U3TyueHHUsI, H30TOMBI, SIepHAs SHEPTETHKA;

. pa3nuyath sBICHUS (paBHOMEPHOE M HEPAaBHOMEPHOE TPSMOIHMHEHHOE MABHMIXKEHHE, PaBHOYCKOPEHHOE
MpSIMOJTMHEHHOE ABMKEHNE, CBOOOAHOE MaJIeHUE Tell, PABHOMEPHOE JABIKEHUE IT0 OKPY>KHOCTH, B3aUMOJICHCTBHUE Ted,
peaKTUBHOE JABHMKEHUE, KoneOaTenbHOe JBIKEHHE (3aTyXalore U BIHYKICHHbBIE KOIeOaHus1), pe30HaHC, BOTHOBOE
NBIDKEHHE, OTpPaKEHHE 3BYKa, MPSIMOIUHEHHOE paclpoCTpaHEHHE, OTPaKEHHE W MPETOMIICHHE CBeTa, IOJHOE
BHYTpEHHEE OTPaKCHUE CBETA, pa3ioKeHHE OENIoro cBeTa B CIIEKTP M CIIOXKEHUE CIEKTPabHBIX IIBETOB, TUCIIEPCHUS
CBETa, CCTECTBEHHAS DPAJAMOAKTHBHOCTb, BO3HMKHOBEHHE IJMHEHYATOrO CIEKTpa H3IYUYCHHUs) IO OMUCAHUIO HX
XapaKTepPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPHPYIOIINX JaHHOE (PU3UIECKOE SIBIICHHE;

. pacro3HaBaTh MPOSIBICHUE NU3YYEHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOIIeM MUPE (B TOM YHCIe PU3NUECKHE
SIBIICHUSI B TIPUPOJIE: TIPWIIMBBLI U OTJIMBEI, JBHKeHUE miiaHeT CONHEYHOW CHUCTEMBI, PEaKTHBHOE JBMIKEHHE KHBBIX
OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH, 3eMIICTPSICEHHE, CEHCMHUYECKUE BOJHBI, IIyHaMH, 9XO, IIBETa Tel,
ONITHYECKHE SIBJICHUS B MpPUpPONE, OMOJOTHYECKOe JAeHCTBHE BUAMMOrO, YIbTPaQHOIETOBOTO M PEHTTEHOBCKOTO
W3TY4YEHUH, €CTECTBEHHBI pPaJUOaKTHBHBIH (OH, KOCMHUYECKHE JIyYd, PaJHOAKTHBHOE H3IIyYeHHUE MPHUPOAHBIX
MUHEPAJIOB, JCHCTBHE PaJMOAKTHUBHBIX W3TYYCHH HA OPraHW3M YellOBEKa), IIPH 3TOM IEPEBOIUTH MPAKTHYECKYIO
3aja9y B y4eOHYIO, BBIICISATh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKHN) (PU3UUCCKHX SIBIICHHIA;

. OITUCHIBATh U3yUCHHBIE CBOMCTBA Tel U (PU3NYECKHe SBICHUS, UCTIONb3Ys (HU3UUECKHE BETHUUHBI (CPETHSIS U
MTHOBEHHAsi CKOPOCTh Tella MPU HEPaBHOMEPHOM JIBHXKEHUH, YCKOPEHHUE, MepeMelleHne, MyTh, YIIoBas CKOPOCTb,
CHJIa TPEHUS, CHJIa YIIPYTrOCTH, CHIIA TSHKECTH, YCKOPEHHE CBOOOHOTO TAJICHHS, BEC TeNa, HMITYIbC Tea, UMITYIbC
CHJIBI, ME€XaHH4YecKas padoTa M MOIIHOCTh, MMOTEHIIHAIbHAS YHEPTHsI Teja, TOAHSATOr0 Ha/l TOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJbHAST SHEPTUsl CXKATOW MPYKHUHBI, KHHETHYECKasi dHEpPIus, IOMHAs MEXaHW4ecKas SHEeprus, Mephuoa U
qacToTa KoieOaHWi, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb IPEIOMIICHUS
Cpenpl), NMpH OINMCAHUM MHPaBHIBHO TPAKTOBaTh (DU3MUECKUII CMBICI HCIIONBb3YEMBIX BEIMYHMH, OOO3HAUYEHHS MU
eIMHUIB (PU3MYECKUX BEIUYMH, HAXOANUTH (OPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUYHHY C JIPYyTHMHU
BEJTMYMHAMH, CTPOUTH Ipa)KN U3y4EHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITHUYHH;

o XapaKTepH30BaTh CBOICTBA Tel, (U3NYECKUE SIBICHUS U IPOIECCHI, HCIONIB3Ys 3aKOH COXPAaHEHUs SHEPTHH,
3aKOH BCEMUPHOT'O TSATOTEHHSI, IPUHINI CYIEPIIO3UIIH CUJI, IPUHIIUI OTHOCUTENbHOCTH [ amuiies, 3akoHsl HploTOHA,
3aKOH COXPAaHEHHS HMMITYJbCa, 3aKOHBI OTPAXECHHS W TPEIOMIICHHS CBETa, 3aKOHBI COXPAaHEHHUS 3apsIOBOrO M
MacCOBOTO YHCEII TIPH SAEPHBIX PEaKIUAX, IPH 3TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alHCHIBATH €T
MaTeMaTHYeCKOE BHIPAKEHHE,;

o OOBSCHATH (PU3WYECKHE TPOIECCHl M CBOWCTBA Te€l, B TOM 4YHCIE M B KOHTEKCTE CHTYaIHid
MIPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIBISATH IIPHYMHHO--CIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2—3
JIOTUYECKHX IIIaroB C OMOpPOHW Ha 2—3 W3YYEHHBIX CBOWCTBA (DM3WUYECKUX SBIICHHUH, (PU3NYECKUX 3aKOHOB HITH
3aKOHOMEPHOCTEH;

o pemath pacuérHble 3a1a4n (ONMHUPAIONIHecs Ha CUCTEMY U3 2—3 ypaBHEHHMH), UCTIONb3YS 3aKOHBI H (DOPMYIIBL,
CBsI3BIBArONINE (pr3MUECKUE BENNYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4y 3aIIMCHIBATh KPATKOE YCIIOBHE, BBIBIATh
HEJJOCTAIOIIE WM N30BITOYHBIC TaHHbIE, BEIOMPATh 3aKOHBI M ()OPMYJIbI, HEOOXOIMMBIE JUIsl PEIIeHUs], TIPOBOIUTH
pacyETHI U OLIEHUBATH PEATMCTUIHOCTD MOTYYSHHOT O 3HAYCHUST (PM3NIECKOI BEITNYNHBI;

o pacno3HaBaTh MPOOIEMBI, KOTOPBIE MOXKHO PELIUTH IPH OMOIIH (PU3NIECKUX METOJOB, HCIONB3YS OIMCAHHE
UCCIICZOBAHUS, BBIICNATH IIPOBEPSIEMOE MPEANOJIOKEHHE, OICHUBATh IPABWIBHOCTh IOPSAKAa IPOBEICHHUS
UCCIIE0BAHNS, JIENaTh BEIBOJIBI, HHTEPIPETUPOBATH PE3YIbTATH HAOIIOICHHUH U OIIBITOB;

o MPOBOJHTH OIBITHI MO HAOIIOJCHUIO (PU3MYECKHUX SBICHUN WM (PM3NYECKUX CBOWCTB Tel (M3ydeHHE BTOPOTO
3akoHa HbIO0TOHA, 3aKOHA COXpaHEHUs SHEPTHH, 3aBUCHMOCTD TIepro/ia KoJiebaHUH MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a M )KECTKOCTH MPYKHHBI U HE3aBUCHMOCTB OT aMILTUTY bl MAJIBIX KOJIEOaHUH, TPSIMOIIMHEWHOE pacpoCcTpaHEeHHEe
CBETa, pasJoKeHHe OeNoro cBera B CIIEKTP, W3yYCHUE CBOMCTB M300paKeHUS B IUIOCKOM 3€pKajieé M CBOMCTB
M300paKeHUsl TpeaMeTa B COOMpAromeld JMH3e, HaOloeHNEe CIUIONIHBIX M JIMHEHYaThIX CIIEKTPOB H3ITyYCHUS):
CaMOCTOATEIBHO COOMpAaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyaOBaHWs, OMHMCHIBATH XOJ OINBITa U €ro
pe3ynbTaThl, POPMYIHPOBATH BHIBOb;

. MPOBOAUTE NMPH HEOOXOAWMOCTH CEpUIO MPSIMBIX HW3MEPEHMH, Ompenelsis cpegHee 3HaueHHe H3MepsieMO
BeNWYMHBl  ((POKYCHOE pACCTOSIHME COOMparomed JHMH3bI), OOOCHOBBIBATH BBIOOp croco0a HM3MEpEeHUs
(u3MepuTensHOro Npuodopa);

. MPOBOANUTEH HCCIIENOBAHUE 3aBUCHUMOCTEH (M3MYECKMX BEIMYMH C HCIOIb30BAaHUEM IPSIMBIX H3MEpEHHH
(3aBHCHMOCTb ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBIKEHHH 0€3 HadalbHOW CKOPOCTH, IMepruoja KoseOaHHi
MaTeMaTHYECKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIjla OTPa)XCHHUSI CBeTa OT yIjla MajJeHHus W yria



MPENTOMJICHHUS OT yrila MaAeHus): TUIAHUPOBATh UCCIICOBaHIE, CAMOCTOSTENBHO COOMpAaTh YCTAHOBKY, (DUKCHPOBATH
pe3ynbTaThl MOMYYEHHOW 3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHAC TaOIUI W rpadUMKOB, IeNaTh BBIBOABI MO
pe3yabTaTaM HCCIEA0BaHNUS;

. MPOBOANTH KOCBEHHBIE HW3MeEpeHMs (U3MUECKUX BEIWYMH (CpemHssl CKOPOCTh M YCKOpPEHHE Tena Mpu
PaBHOYCKOPEHHOM IBIJKEHHH, YCKOpEHHE CBOOOJHOTO MaleHus, >KECTKOCTh NPYXKHUHBL, KOIDOUIMEHT TpeHHs
CKOJIbKEHHS, MEXaHn4ecKasi paboTa ¥ MOIHOCTb, YAaCTOTa M MEpUoJ] KoJIeOaHUH MaTeMaTH4YeCKOro W MPYKUHHOTO
MAasiITHUKOB, OINTHYECKas CHJa COOMpAalollei JHMH3bI, PaJuOaKTUBHBINA (DOH): TUIAHUPOBATH HM3MEPEHHs, cOOMpAaTh
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATL U3MCPCHUSA, CIICAY A HpCILJIO)KGHHOﬁ HUHCTPYKIIMU, BBIYUCIIATH 3HAYCHHUEC
BEJIMYMHBI U AHAJIM3UPOBATH ITOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOU IOIPEIIHOCTH U3MEPEHU;

. cOOJTI0AaTh TIpaBUIIa TEXHUKU 0€30MaCHOCTH TP padoTe ¢ 1abopaTOPHBIM 000PYAOBaHHEM;

. pa3nuyaTh OCHOBHBIE MPU3HAKHA W3YYCHHBIX (PH3MUECKUX MOJICNIEH: MaTepralibHas TOUKa, aOCOMOTHO TBEPIOE
TE€JO, TOYEUHbIM UCTOUYHUK CBETa, Jy4, TOHKas JIMH3a, TUIAHEeTapHas MOJeNlb aToMa, HyKJIOHHAas MOJIENb aTOMHOIO
STpa;

. XapaKTepU30BaTh MPHUHIUIBI JISHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOH Ha HMX
OIIMCaHHus (B TOM 4YMCJIC: COHUAOMETP, AJATUMUKU IIO0JIOKCHHA, PACCTOAHUA MU YCKOPCHUSA, PAKETA, 3XOJI0T, OYKH,
MEPUCKOII, OTOANIAapaT, ONTUIECKUE CBETOBOJIBI, CIIEKTPOCKOII, I03UMETP, Kamepa BuibcoHa), HCIONb3ysl 3HAHUS O
CBOMCTBax (JM3MUECKUX SABJICHUH M HEOOXOAUMBIC (PU3HUECKHIE 3aKOHOMEPHOCTH;

o HCIIOJIB30BAaTh CXEMbl M CXCMATUYHBIC PHCYHKH H3YUCHHBIX TEXHUUYCCKUX yCTpOfICTB, N3MCPUTECIIBHBIX
NpHOOPOB M TEXHOJIOTMYECKUX IMPOIECCOB MPH PEIICHUH YYeOHO--IPAKTHYECKUX 3a]ad, ONTHUECKUE CXEMBI JJIS
MOCTPOCHUS N300paKEHHI B TNIOCKOM 3€pKalie U COOMparolell JINH3E;

. MPHUBOJIUTH TPUMEPHI (HaXOAUTh MH(OpMAIMIO O TpUMepax) MPaKTHYECKOr0 HCIOIb30BaHUS (DHU3UUECKHX
3HaHWI B IMOBCEIHEBHON XHU3HH Ui obecriedeHus] Oe30MacHOCTH MPH OOpaIlleHuH ¢ MPUOOpaMH M TEXHHYECKUMH
YCTPOWCTBAMH, COXPAHEHHS 3I0POBbs M COOIOIEHUST HOPM SKOJIOTHYECKOT0 MOBEIEHHUS B OKPYXKAIOIIeH Cpee;

U OCYIIECTBIIATH MOUCK WHPOPMAIUK (QU3MYECKOT0 cojepxanus B MHTepHETEe, caMOCTOsATENHHO QopMynupys
MOMCKOBBII 3a1pocC, HaXOAUTh IIYTH OMPEACIICHUSA TOCTOBEPHOCTHU HOHy‘ICHHOfI I/IH(bOpMaHI/H/I Ha OCHOBC UMCIHOIINXCA
3HAHUU U JOITOJTHHUTEIIBHBIX UCTOYHHUKOB,

. WCIONB30BaTh TIPU BBIMOJHEHUH YYE€OHBIX 3aJaHUil HAyYHO--TIONYJSIPHYIO JIUTEPATypy (QUINIECKOTO
CoJiepXaHus, CIPaBOYHBIE MaTepUalbl, pecypchl cetn MHTepHeT, BIaJeTh MpuéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeodpa3oBaHus HHPOPMALIUK U3 OJHOH 3HAKOBOH CHUCTEMBI B IPYTYIO;

. co3JaBaTh COOCTBEHHBIC NMHUCHMECHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE HH(MOpPMAIMK M3 HECKOJIBKHX
HMCTOYHUKOB (PH3UYECKOTO COAEP)KaHUS, MyOINIHO MPEACTABIATh PE3YNIbTATHI MPOSKTHOW WIIM MCCIEN0BATEIHCKON
JeSITeTbHOCTH, TIPH ATOM TPaMOTHO HCIOB30BaTh M3yUEHHBIN MOHSATHITHBIN anmapar n3y4aeMoro pasaena (pu3nku u
COIIPOBOKIATH BBICTYILJICHHE TMPE3CHTANEH ¢ yIETOM 0COOCHHOCTEH ayIUTOPHUH CBEPCTHUKOB.



TEMATHUYECKOE IIVNTAHUPOBAHMUE
7 KUIIACC

KoaunyecTBO 4acoB

Ne HaumeHoBaHMe pa3/iesioB H TeM MPOTrPaMMbI K I JJeKTPOHHbIe (WHPPOBLIE)
n/n pas porp Bcero OHTPOALHDIC PAKTHUECKUE | GhazoBaTebHbIe pecypeh
padoThI padoThI
Paznen 1. ®usnka u e€ posib B MO3HAHUHN OKPY/KAIOLIEr0 MUpPa
11 ®dusuka - HayKa 0 MpUpojIe 2 bubmmorexa [IOK
' https://m.eds00.ru/7f416194
bubauoreka LIOK
12 USHIECKHE BeMH b 2 . https://m.edso0.ru/7416194
1.3 EcrecTBeHHO-HAaY4HBIN METOJI TO3HAHUS 1 1 bubmorexa LHOK
' https://m.eds00.ru/7f416194
Hroro no pazaeny 5
Paznen 2. IlepBoHayaibHble CBeIeHHS 0 CTPOEHUH BelllecTBa
2.1 Ctpoenmue BemiecTBa 2 1 bubmorexa LHOK
' https://m.edsoo.ru/7f416194
2.2 JIBrKeHue ¥ B3aNMOZEWCTBHE YaCTHUIL BEIIECTBA 2 1 bubmorexa LIOK
https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
2.3 ArperaTHble COCTOSIHHSI BEIIICCTBA 2 https://m.eds0o.ru/7f416194
Uroro no pazueny 6
Pa3znen 3. IBuskeHue U B3auMoeiicTBHE TeJl
bu6mmoreka IJOK
3.1 Mexanuieckoe ABHKeHHe 3 https://m.edso0.ru/7f416194
Bubnuoreka IJOK
3.2 Huepus, macea, mioTHOCTS 6 1 3 https://m.edsoo.ru/7f416194
Bbubnuoreka IJOK
3.3 Crna. Bt cun 15 . 3 https://m.edsoo.ru/7f416194
Wroro mo pazneny 24
Paznen 4. laBieHne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenada naBneHust TBEPABIMU TeIaMU, 3 Bubnuoreka IJOK

KHUIKOCTIAMU M ra3aMHu

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



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

bubmuoreka LIOK
4.2 JlaBIICHHE KHIKOCTH S https://m.eds00.ru/7f416194
bubauoreka LIOK
4.3 ATmocepHoe raBeiie / https://m.eds00.ru/7f416194
4.4 JelicTBrE )KUKOCTH U Ta3a Ha MOrpYKEHHOE B HUX TEJIO 5 2 bubmaorexca LIOK
' https://m.eds00.ru/7f416194
Wroro no pazaeny 19
Paznen 5. Pabota u MoHOCTB. JDHeprus
bubauoreka LIOK
>1 Pabora n momrocTs 3 https://m.edso0.ru/7f416194
bubauoreka LIOK
5.2 TpocThie MexaHH3MEI 6 2 https://m.eds00.ru/7f416194
bu6mmoreka IJOK
53 Mexarueckas SHEpris 3 https://m.eds00.ru/7f416194
Hroro no pazaeny 11
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne n/n HaunMeHoBaHue pa3feioB U TeM K n (uu¢poBbIe)
B NPorpaMmabl Bcero OHTPOALHDIC PAKTHHECKHE o0pa3oBaTejibHbIE
padoThI padoThI pecypeb
Pa3jen 1. TemioBble siBJeHUS
11 CtpoeHue 1 CBOWCTBa BEIIECTBA 7 bubmmorexa [IOK
' https://m.edsoo.ru/7f4181ce
bubaunoreka [IOK
12 Tenosbie npoueccer 23 3 4 https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 30
Pa3zaen 2. DjekTpuyeckre 1 MATHUTHbIE ABJIEHHS
21 DNEeKTpUIECKUe 3apsapl. 3apsoKEHHBIE Tena 7 bubmoreka [IOK
' U UX B3aUMOJEHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmoreka [IOK
2.2 ITocTOsIHHBIN DJIEKTPUYSCKUIT TOK 20 1 5 https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
23 MarHTHbIC ABICHIA 6 . 1 https://m.edsoo.ru/7f4181ce
24 SEKTDOMA a 4 bu6mmoreka IJOK
' JICKTPOMATHHTHAS HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazueny 37
PezepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 10



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

HaunmeHoBaHue pa3feioB U TeM

KoJaunuecTBO 4acoB

Ne n/m IporpaMmb Beero Kontpoabubie | IlpakTtuyeckue | IJIEKTPOHHBIE (MU (POBLIE) 00pa3oBaTe/IbHbIE PECYPCHI
padoThI padoThI
Pa3znen 1. Mexanuyeckue siBJeHUsl
1.1 MexaHHecKoe JIBHKCHUE 1 CTIOCOOEL ero 12 2 Bu6muorexa LIOK https://m.edsoo.ru/7f41a4a6
OIMKUCaHUuA
1.2 BsaumogeiictBue Ten 19 1 bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHUS 10 bubmumoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 41
Pa3znen 2. Mexanuyeckue KoJ1e0AHUSI M BOJIHbI
2.1 MexaHn4yecKre KoIeOanus 7 1 bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueCKUe BOJHBI. 3BYK 8 bubnumoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3znen 3. Di1eKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHbIE BOJIHBI
3.1 IMEKTPOMATHUTHOE N0JE 6 bubmuorexa ITOK https://m.edsoo.ru/7f41a4a6
AIIEKTPOMATHUTHBIC BOJIHBI
Hroro mo pasneny 6
Pa3nen 4. CBeToBbIe sIBJIEHHS
4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA 6 bubmunorexa ITOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3EI ¥ ONITHYECKHE TIPUOOPHI 6 1 bubmuorexa ITOK https://m.edsoo.ru/7f41a4a6
4.3 Pasmoxxenue 6€I0r0 CBETa B CIIEKTP 3 bubmunorexa ITOK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Paspnen 5. KBanToBble siBjieHMs
51 HcnyckaHue U TOTJIONICHUE CBETa aTOMOM 3 1 bubmunoreka [{OK https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHune aTOMHOTO sSIpa 4 bubauoreka [{OK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakiuu 8 3 Bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 15
Pazpen 6. [loBTOpUTEIHHO-00001IAI0 WA MOIYJ/Ib
6.1 Knyfgaogiﬁi; :fg?;lz;;eccoﬂepma}lm 9 bubmmnoreka L{OK https://m.edsoo.ru/7f41a4a6
Utoro no pasaeny 9



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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MNOYPOUYHOE IIVIAHUPOBAHHUE
7 KUIIACC

KoanuecTBOo 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Tema ypoka Konrpo HpakTn HAara o0pa3oBaTe/ibHbIe
n/m Bcero JbLHDBIE yecKkue H3YYeHHs
pecypcsbl
padoThI padoThI
1 ®uznka — HayKa 0 Ipupoae. SBieHus NPUPObI
2 DuznUecKue ABICHUS
3 dusnueckre BEMUUNHBI M UX U3MEPEHUE
4 JlaGopatopnas padora Ne 1 "OnpeneneHne MeHBI JETCHUSI TKAITbI 1 1
M3MEPUTEIHHOrO mprudopa”
5 Meronpl HaydHOTr0 TIo3HaHMS. OnrcaHne PU3NUECKUX SIBICHUH C 1 bu6mmoreka LIOK
HIOMOIIBIO MOJIeIeit https://m.edsoo.ru/ff09f72a
6 Crpoenne BemecTsa. OMBITHL, JOKA3bIBAIONTUE THCKPETHOE 1 bu6mmoreka IJOK
CTpPOEHME BEIIeCTBa https://m.edsoo.ru/ff09fe0a
7 Bxonnas koHTpOIBHAS paboTa. 1 1
8 JIBrKeHue YacTHIl BEMECTBA 1 bubmmorexa LIOK
tsett https://m.edsoo.ru/ff0a013e
9 JlaGopaTopnas padora Ne 2 "Omnpenencare pa3MepoB MaabIxX Tem'" 1 1
10 ArperaTHbIe COCTOSIHHSI BEIIECTBA 1
11 Oco0OEeHHOCTH arperaTHeIX COCTOSTHUM BobI. O00O0IIEHUE 110 1 bubmmoreka [IOK
pasneny «IlepBoHa4YaabHbIC CBEICHUS O CTPOCHUU BEIIECTBAY https://m.edsoo.ru/ff0a0378
12 Mexanunueckoe ABUKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE 1 bubmmoreka [JOK
JBYDKCHHC https://m.edsoo.ru/ff0a05c6
13 CxopocTtb. EquanuIer ckopoctu 1 Eggg%ﬁ?{;&?ﬁl ££02079¢
bubmnoreka [IOK
14 Pacuer myTu u BpeMeHH IBUKEHUS 1 https://m.edsoo.ru/ff0a0aed
bubmnoreka [IOK
15 Wuepums. Macca — mMepa HHEPTHOCTH Tel 1 https://m.edsoo.ru/ff0a0cl0
16 JlabopaTopnas pabota Ne 3 "M3mepenue maccel Tena" 1 1
17 JlabopaTtopnas pabota Ne 4 "U3mepenue oObema Tena” 1 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInotHOCTH BemecTBa. Pacuer Maccel u o0BbeMa Tela 1o ero

bubmunoreka LIOK

18 IUIOTHOCTH https.//m.edsoo.ru/ff0a0fee
19 Ha6(‘J'paT0pHaﬂ pabota Ne5 "OnpezeneHue MIOTHOCTH TBEPIOTO
Tena
20 KontponbHas pabora 1o Teme «MexaHu4ecKoe IBUKCHHUE. Bbubmoreka LJOK
Macca. I[TnoTHOCTBY https.//m.edsoo.ru/ff0al23c
21 Cuia Kak XapaKTepHCTHKA B3auMozeicTBus Ten. Cuia
ynpyroctu. 3akoH ['yka
22 Jlaboparopuas padora Ne 6 "VccienoBanue CHITbl yrpyrocTa"
23 JlabopaTtopnas pab6ota Ne7 'Tpa’fIprOBaHHe MPYKUHBI 1
M3MEpEHHEe CHIT JIMHAMOMETPOM
24 SBnenne tarorenns. Cuna TSHKECTH
o5 CBs13b MEXIy CHIION TSDKECTH M Maccoi Tena. Bec Tema. Pemenune bubmoreka [IOK
3aga4 o teme "Cuiia Tsxectn" https://m.edsoo.ru/ff0al778
2 Cwia TsDKeCTH Ha IPYTuX MiaHerax. Ousnueckne bubmoreka [IOK
XapaKTEPUCTUKH IIJIaHET https://m.edsoo.ru/ff0a1502
bu6mmoreka LJOK
27 Msuepenue cu. Aunamomerp https:// m.edscl)lo.ru/fan1800
bu6mmoreka [JOK
28 Bec rena. Hesecomocte https:// m.edscl)lo.ru/ff0a1778
29 CrnoxeHne IByX CHJI, HAIIPABJIEHHBIX 110 OAHOM MPAMOA. bubmmoreka [IOK
PaBHOIEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
30 Pemrenwne 3a1a4 no teme "PaBHonelicTByromas cu'”
31 Cuna tpenns u e€ Buapl. TpeHue B MPUPO/Ie U TEXHUKE BHGH,HOTeKa [1OK
https://m.edsoo.ru/ff0alb9c
32| cxomenn o s e xapatap conpacaonnG BuGmorexa LIOK
HOBepXHOCTCH" https://m.edsoo.ru/ff0alcc8
33 Pemenne 3a1a4q Ha onpeiesieHre PaBHOJACHCTBYOIIEH CHITBI
34 Pemenne 3amad mo Temam: «Bec tenay, «I'paduueckoe bubmmorexa LJOK
nzobpaxenune cuny, «Cuitbl», «PaBHOIEHCTBYIOIIAS CHID) https://m.edsoo.ru/ff0alde0
35 KonTponbshas padora o Teme " Bec Tena.. ['paduueckoe

nzobpaxenue cuit. Cuipl."



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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bubmunoreka LIOK

36 Hasnenue. CriocoObl yMEHBIICHUS U YBEITMUCHUS JTaBICHUS https://m.edsoo.ru/ff0a20a6
37 JlaBieHue rasa. 3aBUCMMOCTD JaBJICHUS ra3a oT 00bEMa, bubaunoreka LIOK
TeMIIepaTypbl https://m.edsoo.ru/ff0a2376
38 Ilepenaua naBiieHus! TBEPABIMU TEJIAMU, )KUAKOCTSIMHU U ra3aMu. bubaunoreka LIOK
3akoHn [Tackans https://m.edsoo.ru/ff0a25b0
39 JlaBieHue B )KUAKOCTH U T'a3€, BEI3BAHHOE JICUCTBUEM CHIIBI bubaunoreka [IOK
TSHKECTH https://m.edsoo.ru/ff0a2718
40 Pemenne 3amau mo Teme «JlaBieHue B JKUIKOCTH U raze. 3aKOH bubnuoreka I[JOK
[Tackams» https://m.edsoo.ru/ff0a2826
bubnuoreka I[JOK
4 Coobmarommuecs cocyast https:// m.edséf).ru/fanZQYO
42 IMunpaBnuyeckunii mpecc EH@],PIOTeKa IOK
ttps://m.edsoo.ru/ff0a3136
43 Manomerpsl. [TopiiHeBoOi XKUIKOCTHBINA HACOC
44 ATtMocdepa 3emin B IPUIUHBI €€ CYIIECTBOBAHUS Eg;?/ﬁ.eéigo.orﬁl £f0a2b5a
45 Bec Bo3ayxa. ATMochepHOe 1aBiIcHHE E{G)S:I;/(r);.egi(l)lo.orﬁlfanZb5a
46 Nsmepenne atmocdeproro nasnenns. Onbit Toppudernim Egggjl/ﬁﬁsiﬂﬁ/ 022038
47 3aBUCHMOCTh aTMOC(hEepHOTO JaBIEHUS OT BHICOTHI HAJl yPOBHEM bubmmoreka [IOK
MopsI https://m.edsoo.ru/ff0a2fc4
48 Bapomerp-aneponn. ATMocdepHoe TaBieHre Ha pa3IMdHbIX bubmmoreka [JOK
BBICOTaX https://m.edsoo.ru/ff0a2fc4
49 Pemenne 3agad o teme " AtmocdepHoe naBieHue"
50 KOHTpOJ'ILI;IaSI pabora o Teme «JlaBieHre TBEPIBIX Ted,
KUIKOCTEH U Ta30B»
51 [JeiicTBUE )KUAKOCTH U ra3a Ha MOrPY>KEHHOE B HUX TEJIO. bubmmorexa LJOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
52 JlabopaTopnas pabota Ne9 "Omnpenenenne BbITAIKUBAIOIIEH bubmmorexa LJOK
CHJIBI, JICHCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B KHUIKOCTD" https://m.edsoo.ru/ff0a33fc
53 [InaBanue Ten bubamorexa LOK

https://m.edsoo.ru/ff0a3a96
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https://m.edsoo.ru/ff0a2826
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54 JlaGoparopuas padota Nel( "BrisicHeHre ycinoBuil I1aBaHus Tena 1 1 Bbubmmoreka LJOK
B JKHJKOCTH" https.//m.edsoo.ru/ff0a3514
55 Pemenne 3ana no Teme "IlnaBanue Ten Cuna Apxumena” 1
56 EeOI;IeHHOeHSHa;ae;Ir/I[g»T iﬁdﬂael:dla:ngllﬁziiine;iﬂfjﬁ KUJIKOCTEH U 1 bubmmorexa [IOK
A% ’ PA > A https://m.edsoo.ru/ff0a3654
ra3oB»
bubaunoreka [IOK
57 Mexanndeckas padota. MomHoCTh. EquHMIIBI MOIITHOCTH 1 https://m.eds00.ru/ff0a3f82
58 Pemenne 3anad no teme "MormHoCTh" 1
59 IIpocteie Mmexanu3Mmebl. Peruar. PaBHOBeCHE CHII Ha pelyare 1
Prraaru B Texnuke, ObITY M ipupoae. Jlaboparopuas padora Nel 1 bu6mmoreka LIOK
60 " y 1 1 .
BbIsicHEeHIE YCIIOBHI paBHOBECHS pPhlUara https://m.edsoo.ru/ff0a478e
61 [IpomexxyTounas arrecranus (BIIP) 1
62 Pemenue 3a1a4 o teme «YClOBHsI pABHOBECUS pbhlUara 1 bubmorexa HOK
A p p https://m.edsoo.ru/ff0a48a6
63 Koaddumment mone3noro neicTBrus Mexanusma. JlabopatopHas 1 1
pabota Nel2 "Omnpenenerne KI1/| HakTOHHON TIIIOCKOCTHY
64 Pemenne 3amau mo Teme "Pabora, momuocTs, KIT/1" 1 bubmmorexa LIOK
A » Mot ’ https://m.edsoo.ru/ff0a4c48
65 Mexanudeckas sHeprusi. Kunernueckas u moTeHimagbHas 1 bubmmoreka [IOK
SHEPTHUS https://m.edsoo.ru/ff0a4252
66 3aKoH COXpaHEHUS! MEXaHUIECKOH SHEPTHHI 1 buommorera [IOK
P P https://m.edsoo.ru/ff0a4360
67 Pemenne 3anad o Teme " 3aK0H COXpaHEHUs YHEPTUH" 1
PesepBubIii ypok. Pabora ¢ Tekctamu o Teme "JlaBneHue bubmmoreka [JOK
68 N . N 1 )
TBEP/IBIX TEJI, JKUIKOCTEH U Ta30B https://m.edsoo.ru/ff0a4ffe
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KJIACC

KoanuecTBO 4acos

DJIeKTPOHHBbIe UG POBBIE

Ne Tema ypoka Kontpo | IlpakTn HAara o0pa3oBaTeJibHbIE
n/n Bcero JbHBIE qyecKue U3ydeHMusl
padoTsl | padoThI PecYpert
1 OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KHHETUYECKON TEOPUH U HX 1 bubnuoreka IJOK
OIBITHBIE TTOITBEPIKICHHS https://m.edsoo.ru/ff0a5256
2. | Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3. | Monenu TBEPIOTO, KUIAKOTO U ra3000pa3HOr0 COCTOSHUIN BEIeCTBa 1 BHGH,HOTeKa OK
https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOUCTB TBEPJIOTO, JKUJIKOTO U Ta3000pa3HOro
4. | cocTosHUH BemecTBa Ha OCHOBE MOJOKEHUH MOJIEKYIISIPHO- 1
KUHETHYECKON TEOPUU
5. | Kpucramindeckue u amopdHbIe Tena 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/ff0a5800
6. | CMaunBaHKe U KaMWLISPHOCTE. [I0BEpXHOCTHOE HATSHKEHHUE 1 BH6H_HOTeKa [OK
https://m.edsoo.ru/ff0a5530
7. | TeroBoe pacmupeHne U CKATHE 1 BH6H,HOTeKa [OK
https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsI3b TEMITEPATYPBI CO CKOPOCTHIO TEILIOBOTO 1
JBUKEHUS YaCTHUI]
9. | BxoaHast KOHTpOJIbHAs paboTa 1 1
10. | Bayrpennss saeprus. CriocoOsI H3MEHEHUS BHYTPEHHEH SHepTUU 1 EHGJI,HOTeKa LOK
ttps://m.edsoo.ru/ff0a5c60
bubmmoreka [JOK
11."| Buppt Tenzionepenasin 1 https:// m.edsc])_E).ru/fan6412
12. | KomndecTBo TEIIOTEL. Y AeNbHAS TENIOEMKOCTD 1 E:tlgglflﬁ.egiasc]){)(.)rﬁ/ 026976
13, VYpaBHeHue TemnoBoro dananca. Temmoo0MeH 1 TeroBoe 1 bubmmorexa LJOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
14. | Jlabopatopnas pabora Nel "M3ydyeHue ycrpoiicTBa Kajaopumerpa' 1 1 Eggg%ﬁé;ii?{f/ﬁ%%co



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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15, JlaGoparopuas padota Ne2 "HccnenoBanue siBICHUS TEIIOOOMeHa 1 Bbubmmoreka LJOK
MIPY CMEHIMBAHUU XOJIOHOM U ropsiyeii Bosibl" https://m.edsoo.ru/ff0a6a98
16. Pacuer konnuecTBa TEmI0TH, HEOOXOAUMOTO JIJIsl HATPEBAHUS Tela U 1
BBIJICNISIEMOT0 UM TIPH OXJIaKICHUH
17, Jlaboparopuas padota Ne3 "Onpenenenue yaensHON TEIIOEMKOCTH 1 bubmoreka LJOK
BemecTna' https.//m.edsoo.ru/ff0a6bb0
18. | DHeprus TomnuBa. Y ienbHasl TEIIOTa CrOpaHus 1 ﬁHGJ],HOTeKa LOK
ttps://m.edsoo.ru/ff0a7b5a
19. | Kontponbnast pabota Ne2 o reme «T ernioBbIe sIBICHUS 1
20, IlnaBnenue u oTBEp/IEBaHNE KPUCTAIUIMUECKUX TeJ. Y IeJbHas 1 BHGJ].I/IOTeKa HOK
TEIUIOTA TUIABJICHUS https://m.edsoo.ru/ff0a71d2
21. | [lnaBieHue U OTBEpICBAaHUE KPUCTAIUTHYECKUX TEI 1 EH@],PIOTeKa LOK
ttps://m.edsoo.ru/ff0a72fe
22. | ITapoobpa3oBanue u KoHIeHcanus. Mcnapenue 1 Eggj;ﬁf&i?ﬁmoﬂ 40c
23 Kunienue. Y nenpHas TemioTa mapooopa3oBaHus M KOHICHCAITHH. 1 bubmoreka [IOK
3aBHCHMOCTD TEMITEPATYPHI KUIIEHHS OT aTMOC(EPHOTO JaBIICHMSI https://m.edsoo.ru/ff0a786¢
o Braxxnocts Bo3myxa. JlabopaTopuas padbota Ned " oTHOCHTEITBHON 1 bubmoreka [IOK
BJIQKHOCTH BO31yXxa" https://m.edsoo.ru/ff0a7628
25. | Pemenue 3a1a4 Ha OMpeelieHre BIaKHOCTH BO3IyXa 1
26. [puatme! pabots! TeruioBeix Apurarteneil. [laposas TypOuna. 1
JIBurarens BHYTPEHHETO CTOPAHHUS
27, KIIJI TermoBoro npurartesis. TemnaoBble IBUTATEIN U 3alllUTa 1 bubnmoreka LJOK
OKPY’KaIOIIEH Cpe/Ibl https://m.edsoo.ru/ff0a7c7c
28. | 3aK0oH COXpaHEHUs U MPEBPAICHHS SHEPTHH B TEILIOBBIX ITPOIIECCAX 1
29, [TomroroBka kK KOHTPOIBHOM pa60Tve 10 TeMe "”TenJIOBLIe SIBIICHUSL. 1 BI/I6J'I.I/IOTeKa HOK
Vi3MeHeHne arperaTHbiX COCTOSTHHIN BEIIECTBA https://m.edso0.ru/ff0a83f2
30, Konrtponbhas padora no teme "Teriossle siBnenus. Vzmenenue 1 bubmmorexa LJOK
arperaTHpIX COCTOSIHUH BeriecTBa' https://m.edsoo.ru/ff0a86ae
31. | Dnexrpusanus Ten. J[Ba posa 3JeKTPUUECKUX 3apsI0B 1
32. | DnekTpu3anys Ten HHAYKIHUEH U TPH CONPUKOCHOBEHUH 1
33. | BzaumogeiicTBre 3apskeHHBIX Tel. 3akoH Kynona 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0a87e4
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34.

OnexTpudeckoe none. HanpspkeHHOCTh 3JEKTPUYECKOTO OIS,
[IpuHIMI Cynepro3uuy JEKTPUIECKUX TOoTel

bubmnoreka [IOK
https://m.edsoo.ru/ff0a8a0a

Hocurenu sanekrpuueckux 3apsiioB. DIeMeHTapHbIH 3aps.

3. Crpoenne aToma

36. [IpoBoAHUKM U AMINEKTPUKHU. 3aKOH COXPaHEHUS JIEKTPHUECKOr0 bubmoreka LJOK
3apsja https.//m.edsoo.ru/ff0a8ef6

37. | Pemenue 3a/1a4 Ha MPAMEHEHUE CBOWCTB JICKTPHUYECKHUX 3apPsIOB ﬁHGJ],HOTeKa LOK
ttps://m.edsoo.ru/ff0a90cc

38 DNEKTPUIECKHI TOK, YCIIOBUS €r0 CyIIecTBOBaHUS. McTouHMKH bubnuoreka IJOK
SJIEKTPUIECKOT0 TOKA https://m.edsoo.ru/ff0a95a4

bub6mmoreka IJOK

39.

JeiicTBUS 3IEKTPUUECKOr0 TOKA

https://m.edsoo.ru/ff0a96b2

40.

JleiicTBUE 3JIEKTPUYECKOr O TOJIS1 HA IPOBOAHUKHU U AUIJIIEKTPUKHU

41.

3HCKTpI/I‘IeCKI/II‘/'I TOK B MCTaJllIaX, JKXHAKOCTAX M ra3dax

bub6mmoreka IJOK
https://m.edsoo.ru/ff0a9838

42.

DJeKkTpudecKas 1enb U €€ COCTaBHBIE YaCTH

43 Cua Toka. Jlaboparopuas padota Ne5"COopka d7IeKTpHIECKOH e bubmoreka [IOK
" | ¥ ©U3MEpeHne CUITBI B €€ Pa3InYHbIX ydacTKax" https://m.edsoo.ru/ff0a8bd6
44, | Dne ecKoe Ha enne. Bo eT bubsmorexa [TOK
| PICKTPIHECKOC HANPAAEHHE. BOILTMETD. https://m.edsoo.ru/ff0a%14
bu6mmoreka IJOK

45.

ConpoTuBiieHHE TTPOBOAHMKA. Y ACTHLHOE COPOTHUBIICHHE BEIIECTBA

https://m.edsoo.ru/ff0aa738

46.

JlaGopaTopnas padora Ne 6 "3aBUCHMOCTD JICKTPHIECKOTO
COIPOTHUBJICHUS MTPOBOTHUKA OT €r0 JUTWHBI, TJIOMIAIH ITOIIEPETHOTO
CEUCHMs M MaTepuaia”

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0aa738

47.

3aBUCHMOCTH CHJIBI TOKA OT HANpsDKeHus. 3akoH OMa JiIst ydacTka
LEenn

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0aa44a

48.

3aBUCHMOCTD CHIIBI TOKa, UAYLICTO Y€pe3 pe3ucTop, OT
COIIPOTUBJICHUS PE3UCTOPA U HAIIPSKCHUSA Ha PE3UCTOPC

bubmmoreka [IOK
https://m.edsoo.ru/ff0aa04e
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49.

KontponbHas padora 1o Teme "DineKTpudecKue 3apsibl.
3apspKeHHbIE Tena U uX B3aumojeicTBus. [locTosHHbIN
DJIIEKTPUYECKHI TOK"

50.

HOCJIG[IOBaTeHI)HOG 1 nnapajiieibHOC COCANMHCHU A TPOBOAHHNKOB

bubaunoreka LIOK
https://m.edsoo.ru/ff0aaas8

ol.

JlaGopatopnas padora Ne7"IIpoBepka mpaBuiia CIOXKEHUS
HaprI}I(CHI/II;’I IIpyu OCJICA0BATCIIbHOM COCANMHCHUU ABYX
pe3uctopos”

bubaunoreka [IOK
https://m.edsoo.ru/ff0aadle

52.

JlaGopatopnas padora Ne§"[IpoBepka mpaBuiia JUist CUIIBI TOKA TIPH
rapaieIbHOM COEMHEHNH PE3NCTOPOB"

bubaunoreka LIOK
https://m.edsoo.ru/ff0aaf8a

53.

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHa Oma IUIA pa3jIn4HOr o
COCIMHEHMS ITPOBOAHUKOB

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ab124

54.

Pabora ¥ MOIIHOCTB AJIEKTPUYECKOro Toka. 3akoH Jxxoyia-JleHna

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ab3e0

55.

JlaGopatopnas padora Ne9"Omnpenenenue paboThl 1 MOIITHOCTH
3JIEKTPUYECKOro Toka"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ab660

56.

DIIeKTpHYECKUE LETN U OTPEOUTEIH HIEKTPHIECKON SHEPTUH B
op1Ty. KopoTkoe 3ambikaHme

bubmmoreka IJOK
https://m.edsoo.ru/ff0abd2c

57.

Pemenne 3amad mo Teme "DIEeKTpUIECKUE 3apsabl. 3apsHKEHHBIC Tena
U UX B3auMOAeUcTBUs. [10CTOSHHBIN 3JI€KTpHUYEeCKUil TOK"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0abea8

[TocTosiHHBIE MAarHUTHL, UX B3auMoelcTBUEe. V3ydueHue nomneit

58. | MOCTOAHHBIX MATHUTOB.
59. | [Ipomexyrounas arrecranus (BIIP) BuGmoreka [IOK
' https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe nosie. MarHuTHoe nose 3eMiid ¥ ero 3HaUYeHHe JUIs BuGnnorexa LIOK

60.

’KU3HU Ha 3eMmiie

https://m.edsoo.ru/ff0acOba
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https://m.edsoo.ru/ff0aaf8a
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OnsiT BpCTeI[a. MaramTHOE moJe QJICKTPUYICCKOI'0 TOKa MaruuTtHOE

bubaunoreka [IOK
61. | none karywra ¢ Tokom 1 https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHue PIIeKTPOMAarHuTOB B TexHuKe. JlabopartopHas pabora
Nel0"HccnenoBanue sSIBACHUS JIEKTPOMArHUTHON UHAYKIINH: Bu6nmoreka LIOK
2. i 1 1
6 I/I(()JC:?I[OBEIHI/IC HN3MCHCHHWU 3HAYCHU U HAIIPBJICHUSA NHAYKIITUOHHOT'O httDS://m.edSOO.I’u/f‘anC74a
TOK:
DNEKTPOIBUTATENh MIOCTOSIHHOTO TOKA. Vcronb30Banme Bu6mmoreka 1OK
. i i 1
63. | snexTponBuUraTeneil B TEXHUUECKHMX YCTPOMCTBAX M HA TPAHCIIOPTE. https://m.edso0.ru/ff0ac86c
OmbrTer @apajes. 3aK0H IESKTPOMAarHUTHOW HHIYKITHH. [IpaBuio
64. Jlenna 1
OnexTporeneparop. CrocoOs! MOMTydeHus dIEKTPUIECKOW SHEPTHH.
65. | DnekTpocTaHIUK Ha BO30OHOBIAEMBIX HCTOUHUKAX YHEPIUH 1
66 Pemenne 3amad mo Teme "DIEKTpUIECKAE W MATHUTHBIC SIBJICHUS " 1
67. | [loBTOpeHHE 10 TeMe "DNEKTPUIECKME U MATHUTHBIE ABJICHUS " 1 Bu6nuoreka LIOK
' https://m.edsoo.ru/ffO0acb14
68. | PesepBHblii ypok. PaGora ¢ Tekcramu 1o Teme "Tennosbie sBieHus" 1 Bubmorexa [IOK
' https://m.edsoo.ru/ff0acc5e
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 10
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Tema ypoka Kontpo | IlpakTud HAara o0pa3oBaTeJibHbIE
n/n Bcero | JbHBIE ecKkme n3ydeHust
pecypchbl
padoTsl | padoThI
1. MexaHn4deckoe IBUKeHrne. MarepualibHasi TouKa 1
2 1 bubaunoreka [IOK
' Cucrema orcyera. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
3 1 bubaunoreka [IOK
' PaBHOMEpHOE NMPSIMOIIMHEHHOE JIBHIKCHHE https://m.edsoo.ru/ff0ad19a
4 HepasuomepHoe npsmonuHeinoe apmkenre. CpemHsas ¥ MTHOBEHHAs 1
' CKOpPOCTh
5 1 bubmmoreka IJOK
' IpsiMosTrHEIHOE PaBHOYCKOPEHHOE JBIKEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
6 CKopocTh MPSIMOJIMHEHHOT'0 PABHOYCKOPEHHOT0 IBHXkKeHus. [ paduk 1
' CKOPOCTH
JlaGopatopnas padora Nel "OmnpeneneHue yCKOpEHUS Tea MPU bubmmoreka [IOK
7. y " 1 1 .
PaBHOYCKOPEHHOM JBHKCHHHU 110 HAKJIOHHOM MIOCKOCTH https://m.edsoo.ru/ff0adb18
8. Bxomxnras KoHTpoJIbHAS paboTa 1 1
9 1 bu6mmoreka IJOK
' CsoboHoe najgenne ten. Onbithl ['ammes https://m.edsoo.ru/ff0ael76
JlaGopatopnas padora Ne2 "McciaenoBanne 3aBUCUMOCTH ITYTH OT
10. BpEMEHH TIPH paBHOYCKOPEHHOM JIBIKEHUH 0€3 HadaIbHON 1 1
ckopocTu"
11 PaBHOMepHOE nBUKEHUE O OKpYKHOCTH. [lepuon u yacrora 1 bubmmoreka [JOK
' obparienust. JInHeiiHas ¥ yriioBasi CKOPOCTH https://m.edsoo.ru/ff0ae612
12 1 bubmmoreka [IOK
' LIeHTpOCTPEMUTENBHOE YCKOPEHHE https://m.edsoo.ru/ff0ae72a
13 1 bubmmoreka [IOK
' ITepBbiii 3akoH HprotoHa. BexkTop cuibt https://m.edsoo.ru/ff0ae982
14 1 bubmuoreka IJOK

Bropoii 3axon Heiotona. PaBHoneiicTByromias cuia

https://m.edsoo.ru/ff0aeb6c
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bubmnoreka LIOK

15. Tpernii 3akon Herotona. Cyneprno3uryst Cui https://m.edsoo.ru/ff0aeca2
16. Pemenue 3aa4 Ha npuMeHeHue 3akoHOB HproTOHA
17, bubmauoreka LIOK
Cwuua ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0aee28
18, bubauoreka LIOK
Pemenue 3aga4 no reme «Cuiia yrnpyrocti» https://m.edsoo.ru/ff0af738
19. bubmauoreka [IOK
Jlabopatopnast padora Ne3 «OrmpesiesieHne )KeCTKOCTH TPYKUHBI https://m.edsoo.ru/ff0afa26
20, bubaunoreka [IOK
Cuuia TpeHus https://m.edsoo.ru/ff0af8be
21, bub6mmoreka IJOK
Pemenue 3a1a4 1o teme «Cuiia TpEHU https://m.edsoo.ru/ff0afb8e
29, Pemenne 3amad o Teme "3akonsl Heiotona. Cuna ynpyroctu. Crna bu6mmorexa LIOK
TpeHus" https://m.edsoo.ru/ff0af044
23 Cuita TSDKECTH M 3aKOH BCEMHUPHOT'O TATOTEHUS. Y CKOpeHue
CBOOOAHOrO NaJieHUs!
o JIBroKeHue Tel BOKPYT TpaBUTAMOHHOTO 1eHTpa (ComHedHast bubmoreka [IOK
crucrema). ["amakTHKm https://m.edsoo.ru/ff0af5f8
25 Pemenne 3amad mo Teme "Crita TSOKECTH B 3aKOH BCEMHUPHOTO bubmoreka [IOK
TSAroTeHus" https://m.edsoo.ru/ff0af33c
26. bu6mmoreka IJOK
ITepBasi KocMHUYeCKasi CKOpOCTh. HeBECOMOCTh U Meperpy3ku https://m.edsoo.ru/ff0afe36
27, PaBHOBecue MaTepuanbHON TOUYKH. AOCONIOTHO TBEPAOE TETO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIEHHON OChIO BPAIICHHS
8. Bbubnuoreka IJOK
Mowment cuibl. LleHTp TshkecTH https://m.edsoo.ru/ff0b02b4
29, bubmmoreka [IOK
Pemenue 3a1a4 o reme "MomenT cuibl. [leHTp TsprecTH" https://m.edsoo.ru/ff0b0408
30, [loaroroBka x KOHTPOJIBHOM padoTe 1o Teme "MexaHHuecKoe bubmmorexa LJOK
nBUXenue. Bzaumopelicreue ten" https://m.edsoo.ru/ffOb06ec
31 KontponbHas padora no Teme "MexaHu4ecKoe IBUKECHUE. bubnmmoreka LJOK

Bsaumonerictsue ten"

https://m.edsoo.ru/ffOb07fa
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I/IMHyJ'II)C TCaa. HMHYJ'H)C CHJIBL. 3aKOH COXpaHCHUSA UMITYJIbCA.

bubmnoreka LIOK

32. Yrpyroe u Heynpyroe B3auMOJICHCTBUE https://m.edsoo.ru/ff0b096¢c
33. Perienue 3ana4d no teme "3aKOH COXpaHEHUS UMITyJIbca"
34, bubmauoreka LIOK
PeakTuBHOE IBUKEHHE B IPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0b0a84
35, bubauoreka LIOK
Mexanunueckasi paboTa U MOIIHOCTb https://m.edsoo.ru/ff0b0db8
36. PaboTa cHIIBI TSDKECTH, CHIIBI YIIPYTOCTH M CHJIBI TPEHUSI
37 Pabora cuiibt TPEHHUSI IPH PABHOMEPHOM JBIUKEHHH TEJIa 110
TOPH30HTAJIbHOMN TOBEPXHOCTH
38 bub6mmoreka IJOK
CBs13b 9Hepruu U paboTel. [ToTeHInanbpHast SHeprus https://m.edsoo.ru/ff0b0c32
39. Kunernueckast sHeprust. TeopeMa 0 KHHETUYECKOW JHEPTHH
40, bubmmoreka IJOK
3aKOH COXpaHCHUS SHEPIHH B MEXaHUKE https://m.edsoo.ru/ffOb12fe
a1 bu6mmoreka IJOK
Pemrenne 3ama4 1mo teMe "3aKOH COXpaHEHHs DHEPTHH https://m.edsoo.ru/ff0b1858
42, bu6mmoreka IJOK
KonebarensHoe IBHKEHIE U €0 XaPaKTEPUCTHKH https://m.edsoo.ru/ff0b20f0
43. 3atyxaromue koiaebanus. BeiHyxeHHbpIe Konebanus. Pesonanc
a4, bu6mmoreka IJOK
MareMaTHYeCKH U TPYKHHHBI MasTHUKA https://m.edsoo.ru/ff0b197a
45 3aBHCHMOCTD TIEpUO/Ia KOJICOaHUH OT )KECTKOCTH MPYKHHBI K MAcChl
rpysa
16, Bbubnuoreka IJOK
IpeBpartiieHre YSHEPTUHU TIPU MEXAHUUCCKUX KOIEOAHHSIX https://m.edsoo.ru/ff0blaec
a7, JlaGopatopnas padora Ned«OmpeneneHne 9acTOThI U IIEPHOIa bubmmoreka LIOK
KOJICOaHUH TPY)KWHHOTO MasTHUKA https://m.edsoo.ru/ff0b197a
48, bubmmoreka [IOK
IMepron KoebaHmii Tpy3a, MOABEIICHHOIO K HUTH, OT MacChl Ipy3a https://m.edsoo.ru/ff0b21fe
49. Mexanuueckue BoaHbl. CBoiiCTBa MexaHU4YecKux BoJiH. IIpononbHbIe
M TIOTIEPEYHbBIE BOJTHBI
50. MexaHnueckre BOIHbI B TBEPAOM Tele. CeliCMIUUECKHE BOTHBI
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51.

3ByK. PacpocTpaHenue u oTpakeHue 3ByKa

52. Habnronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI
53 bubaunoreka LIOK
I'pOMKOCTB 3BYKa M BBICOTA TOHA. AKYCTHUECKUI PE30HAHC https://m.edsoo.ru/ff0b23ca
54, bubauoreka LIOK
Y bpTpa3ByK ¥ HHOPA3BYK B MPUPOIE U TEXHUKE https://m.edsoo.ru/ff0b25f0
55, [TonroroBka K KOHTPOJIBHOM paboTe 1Mo TeMe "3aKOHBI COXpaHEHHS.
MexaHn4eckue KoueOaHusl U BOJHBI"
56. KoHnTtponbpHas pa60T? 1o Teme "3aKOHBI COXpaHeHUs. MexaHnuecKue BI/IGJIIPIOTCKa HOK
KOJICOAHUS U BOJTHEI https://m.edsoo.ru/ff0b2abe
S7. DIeKTpOMarHuTHOE Tose. DJIEKTPOMAarHUTHBIE BOJTHBI
58, bub6mmoreka IJOK
CBo#CTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0b2fe6
59, [IIxana 3;meKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue bu6mmoreka LIOK
DJIEKTPOMATHUTHBIX BOJIH JUISI COTOBOM CBSA3H https://m.edsoo.ru/ff0b2c6c
60. M3yudeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C TTIOMOIIbIO
MOOMIIBHOTO TenedoHa
61 Pemienue 3anau Ha ONPE/IENEHNE YACTOTEI U JUTHHEI BI/I6H.I/IOTCKa IHOK
DIIEKTPOMATHUTHOMN BOJIHEI https://m.edsoo.ru/ff0b31d0
62. OJNeKTpOMarHuTHAs pupoaa ceera. CKOpocTh cBeTa. BomHOBEIE bubmoreka [IOK
CBOJCTBa CBETA https://m.edsoo.ru/ff0b3658
63. Hcrounuku ceera. [IpsimonuHeHOE pacipocTpaHEHHE CBETa. bubmoreka [IOK
3armenus Cosnia u JIyHb https://m.edsoo.ru/ff0b38c4
64, 3aKoH oTpakeHHsI CBeTa. 3epkana. Penienue 3agau Ha IpUMEHEHHE bubmmoreka [JOK
3aKOHA OTPAYKCHUsSI CBETa https://m.edsoo.ru/ff0b3aea
65, Bbubnuoreka IJOK
ITpenomienne cBeTa. 3aKOH MPETOMIICHHS CBETA https://m.edsoo.ru/ff0b3c5c
66. [TomHOE BHYTpEeHHEE OTpakeHue cBera. Vconp30BaHMe TOIHOTO
BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOJIAX
67 HccnenoBanne 3aBUCHMOCTH YTIIa TIPEIOMIIEHHUS] CBETOBOTO JIy4a OT
yriia najeHust Ha rpaHulle "Bo3ayx-cTekiao""
68. Hcnonb3oBaHue NOTHOTO BHYTPEHHETO OTPAXKEHUSI: CBETOBO/IBI, bubmuoreka IJOK

OIITUKOBOJIOKOHHAasA CBA3b

https://m.edsoo.ru/ff0b3f2c
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bubmnoreka LIOK

69. Jlunsel. OnTryecKas Cuiia JTUH3BI https://m.edsoo.ru/ff0b444a
70, bubmaunoreka LIOK
ITocTpoeHune n300paskeHuil B TMH3aX https://m.edso0.ru/ff0b4206
71 Ha60paT0pHVa;1 pa60T"a Ne 5 "Tlonmyuenue n300paxeHuii ¢ TOMOUIbIO BI/I6J]II/IOTCKa HOK
coOMparomel JTUH3bI https://m.edsoo.ru/ffOcOa7e
72, bubaunoreka [IOK
OnTtryecKue JTMH30BbIC TPHOOPBI https://m.edsoo.ru/ff0b4684
73. I'ma3 xak onTudeckas cCucTeMa. 3peHue
74, bubaunoreka [IOK
Hedhextsr 3penns. Kak coxpaHUTh 3peHne https://m.edsoo.ru/ffOcOf4c
75, Pasnoxenue 6emoro ceera B crekrp. OnbiTel HetoToHa. ClioskeHHE Bn6n.1/10TeKa IHOK
CIIEKTPaJIbHBIX 1BETOB. Jlucrepcust cBera https://m.edsoo.ru/ff0c0e2a
76. Pasnoxenue O6eoro cBera B CIIEKTP W BOCIIPHUSITHIO IIBETA MTPEMETOB
MIPH UX HAOJIIOJICHUH Yepe3 IBETOBbIE (DUITBTPHI
77 BonHOBBIE CBOICTBA cBETa: AWCIIEPCHs, HHTEp(epeHITHs U bubmoreka [IOK
M pakIwst https://m.edsoo.ru/ff0c12a8
78, KonTponpsnas padota 1o TemMe « IeKTpOMarHiuTHOE MOJIE |
AJIEKTPOMArHUTHBIC BOJHBL. CBETOBBIC SIBIICHHSD
79. OmpiTe! Pesepdopia 1 mranerapHas MOAEIbh aToMa
80. bu6mmoreka IJOK
IMTocrynatel Bopa. Monens atoma Bopa https://m.edsoo.ru/ffOc144c
81 Hcnyckanue u noriouieHue ceera atoMmoM. KBaHtsl. JIuHeiiuaTsie bubmmoreka LIOK
CIIEKTPBI https://m.edsoo.ru/ff0c1550
82, JlaGopaTopnas padora Ne6 "HabmroneHue CIIOMIHBIX W TUHEHYATHIX bubmmoreka LIOK
CIIEKTPOB MCITyCKaHUs" https://m.edsoo.ru/ff0c1672
83, Bbubnuoreka IJOK
KonTponbHas pabora o reme "CBeroBble siBieHHs" https://m.edsoo.ru/ff0c18ac
84, bubmmoreka [IOK
PagnoakTHBHOCTD U €€ BUIBI https://m.edsoo.ru/ff0clal4
85, bubmmoreka [IOK
Crpoenue atomHoro siipa. Hyknonnas mozenb https://m.edsoo.ru/ff0clb4a
86. PannoakTuBHBIE peBpaiieHus. M3otomns
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bubmnoreka LIOK

87. Iepuos monypacmaza 1 https://m.edsoo.ru/ff0c2126
88. SAnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsAI0BOT0 U MacCOBOTO 1 Bbubmoreka LJOK
qucen https://m.edsoo.ru/ff0c1c58
89, 1 bubaunoreka LIOK
DHeprus CBsI3M aTOMHBIX sijiep. CBsA3b MacChl M SHEPTHU https://m.edsoo.ru/ff0cld7a
90. JlabopaTopnas pabora Ne7 "M3mepeHue pajinoakTHBHOrO GoHa" 1
91. 1 bubmauoreka [IOK
ITpomMeKyTOUHAs aTTECTAIHSI https://m.edsoo.ru/ff0c1e88
92, JlaGopatopnas padora Ne§ "M3yueHue neineHus sigpa aToMa ypaHa 1mo 1
thotorpaduu Tpekon"
93, PeflKIII/II/I cuHTe3a U jeneHus saep. crounnku >aeprun CoHIa 1 1 bub6mmoreka IJOK
3B&3 ] https://m.edsoo.ru/ff0c223e
94, JlaGopatopnas padora Ne9 "M3ydueHue TpeKOB 3apsHKEHHBIX YaCTHI] 1
10 TOTOBBIM (poTorpadusm”
95 DeKTpOMarHUTHOE ToJIe. DJIEeKTPOMarHuTHEIE BOJIHBI. KBaHTOBBIE 1 bubmuoreka LJOK
SIBITCHUS https://m.edsoo.ru/ff0c245a
9. [ToBTOpeHue, 0000IIeHE. PellieHre pacyeTHBIX U KaYeCTBECHHBIX 1 bubmoreka [IOK
3aja4 110 TeMe "TermmoBbIe mpomeccs"” https://m.edsoo.ru/ff0c2572
97, [ToBTOpEHue, o6obIIeHNE. Penenne pacueTHBIX H Ka9eCTBEHHBIX 1 bubmoreka [IOK
3ama4 o reme "KI1J] anektpoyctaHoBOK" https://m.edsoo.ru/ff0c2b30
98 Kontponwsaas pabota 1o Teme "DiIeKTpoMarHuTHOE ToJIe. 1 bubmoreka [IOK
DjeKTpOMarHuTHbIE BOJIHEL. KBaHTOBEIE sIBIICHMS" https://m.edsoo.ru/ff0c2c52
99, 1 Bbubnuoreka IJOK
IToBTOpenue, 00001IeHkE. "3aKOHBI COXpaHEHHs B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
100, 1 Bbubnuoreka IJOK
ITosTopenue, 0606mieHue. "Konebanust u BOTHBI" https://m.edsoo.ru/ff0c2e82
101, 1 bubmmoreka [IOK
IToeTopenue, o6o0IIeHue. "CBeTOBbIC IBICHUS" https://m.edsoo.ru/ff0c3044
102. [loBTOpenue, o6o0menue. "KBaHnToBas u sipepHas pusuka' 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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