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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o gu3nke Ha ypoBHE OCHOBHOTO 0OOIIEro 00pa3oBaHMs COCTaBJIEHa HA OCHOBE MOJIOKEHUH M TpeOOBaHMI K
pe3yapTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOM mporpaMMel, npeacTaBieHHbpXx B DI'OC 000, a Takke ¢
yuéroM ¢enepabHOI paboueil mporpaMmmel Bocintanus U KoHnenuuu npenogaBanus yueOHoro npenmera « Ou3nukay.

ConeprkaHue nporpaMmbl 1o (PU3UKE HANpaBJIeHO Ha (OPMHUPOBAHNE €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YdYaroIIuXcst
W OpraHu3al|Io N3ydeHus! GU3UKH Ha JAESTEIBHOCTHOM OCHOBE. B mporpamme 1o ¢u3nke y4uTHIBAIOTCS BO3MOKHOCTH Y4EOHOTO
npeaMera B peannzanun TpedoBanuii ®I'OC OOO k riaHUpyeMbIM JIMYHOCTHBIM M METAIIpeMETHBIM pe3ylibTaTaM OOydeHHs, a
TaK)Ke MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUeOHBIX MIPEJMETOB Ha YPOBHE OCHOBHOI'O 00IIIeT0 00pa3oBaHusI.

[Mporpamma 1o ¢u3uKe ycTaHaBIMBAET paclpenelieHne y4eOHOro marepuaia Mo rojaM oOydeHus (1O Kiaccam),
Npe/jIaraeT MpUMEpPHYI0 MOCIEI0BaTeIbHOCTh M3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHs MPEIMETHOrO COJEPIKAHUS U
y4ére BO3paCTHBIX OCOOEHHOCTEH 00Y4aIOIINXCSl.

[Mporpamma 1o ¢usuke paspaboraHa C NEIbI0 OKa3aHUS METOJUYECKOH MOMOIIM YYHUTEII0 B CO3JaHUM padoueit
MIPOrpaMMBI [0 y4eOHOMY NPE/IMETY.

®dusnka SBISETCS CUCTEMOOOPA3yIOMIMM Ul €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IMOCKONBKY (QH3NYecKue
3aKOHBI JIeKAaT B OCHOBE IPOIECCOB W SIBIICHUH, W3y4aeMbIX XMMHUeW, OWoiorueil, acTpoHOMHEH M (HU3MUYECKOi reorpaduet,
BHOCHT BKJIaJl B €CTECTBECHHO-HAYYHYIO KapTUHY MHpPa, IPEAOCTABIISACT HaI/I6OJ'ICe SICHBIC 06p8.3]_lbl TNPUMEHCHHSA HAYyYHOI'O METOAa
NO3HAHUSI, TO €CTh CIIOCO0a MOMYYESHHUS IOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa W3 TJIaBHBIX 3a1ad (PU3UUECKOro 00pa30BaHUs B CTPYKType OOIIero oOpa3oBaHUs COCTOUT B (hOPMHPOBAHUHU
€CTECTBEHHO-HaYYHON IPaMOTHOCTH U MHTEpeca K HayKe Y 00YyJaromiXCsl.

N3ydenue ¢pu3rku Ha 6a30BOM ypOBHE MPEAIOIaraeT OBIaJeHHE CISAYIOIMMU KOMIIETEHTHOCTSMHE, XapaKTepU3yOIUMH
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

®  Hay4HO OOBSCHATH SBICHUS;
®  OLIEHHMBATh ¥ IOHUMATh OCOOEHHOCTU HAy9YHOTO UCCIICIOBaHMUS;
®  UHTEpPIPETHPOBATh JAAHHBIE U UCNOIb30BATh HAYUHBIE JOKA3aTEIbCTBA VIS TIOy4EHHsI BEIBOJIOB.

Lenu m3yuenus GU3MKU Ha YPOBHE OCHOBHOTO 0011ero 0Opa3oBaHus onpeaeneHsl B Konuenmu npenoxasanus yaeOHOro
npeamera  «®usukay B oOpazoBarenbHBIX — opraHmzauusx — Poccuiickod — Dexepanuy, —peajM3yIOLIMX  OCHOBHbBIE
0011e00pa3oBaTebHbIe POrpaMMBbl, yTBepKAECHHOH pemennem Komternn MuHucreperBa npocBenienust Poccuiickoit
®enepanuu (porokoi ot 3 aexadpst 2019 r. Ne [TK-4BH).

eau nsyyenns Gusuku:

e puHOOpEeTeHHE HHTEpeca W CTPEMJICHHS OOy4alolmxXcsi K HaydHOMY H3YYEHHIO IIPHPOIBI, pa3BUTHE UX

HHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
e pa3BUTHE NPEICTaBICHHH O HAy4YHOM METOIE IO3HaHUSA M (OPMHPOBAHHE HCCIIENOBATEIBCKOTO OTHOIICHUS K
OKPYXAIOIIUM SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOI'O MHPOBO33PEHHUS KaK pe3ylbTaTa H3Y4CHHS OCHOB CTPOCHHS MAaTEepUH U (QyHIaMEHTaIbHBIX

3aKOHOB (DU3UKH;

e  (opMmHpOBaHHE NPEICTaBICHUN O POIU (UMK VIS Pa3BUTHS IPYTUX €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHI;

®  pa3BHTHE NPEJICTABICHUI O BO3MOXHBIX chepax Oyayiei npodeccHoHaIbHON AeSTeIbHOCTH, CBA3aHHOW ¢ (DU3UKOM,

MIOATOTOBKA K JaJIbHEHIIEMY OOYICHHUIO B 3TOM HaIpaBIICHUH.
JocTrmkeHne 3THX 1eneil nporpaMMBl 1o (pU3KKe Ha YpOBHE OCHOBHOTO 00IIEro o0pa3oBaHus 00eCIIeUUBaETCs peIICHHEM
CJICAYIONINX 3aAay:
e  mpuoOpeTeHne 3HaHWH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHMYECKUX, TETUIOBBIX, DJICKTPHIECKUX, MArHUTHBIX
1 KBaHTOBBIX SBJICHUSIX;

e mpuoOpeTeHne yMEHHUH OMUCHIBATE M OOBACHATH (PU3NIECKHE SBICHUS C NCIIONB30BAHIEM TTOMyIECHHBIX 3HAHNUI;

®  OCBOEHHE METOJIOB PEUICHUSI MPOCTEHITNX PAaCUETHBIX 3a/1a4 C MCIOIB30BaHUEM (PM3UUECKUX MOJENeH, TBOPUECKUX U
MIPAaKTHKO-OPHEHTHPOBAHHBIX 33]1a4,;

e Dpa3BUTHE YMEHMWI HAOIMIONATh TPHUPOAHBIC SBICHWS M BBINOIHATH ONBITHI, JaOOpaTopHBIE paboTBl M

9KCTIEPUMEHTAJILHbIE UCCIIEAOBAHNUS C UCIOIb30BAaHNEM N3MEPHTENBHBIX TPHOOPOB;

e ocBoeHHe NpHEMOB paboTsl ¢ MH(OpManuer (HU3NUECKOTO COIepX aHWs, BKIOYas HH(OPMALMIO O COBPEMEHHBIX

JOCTIKEHUAX (DPU3MKH, aHATIM3 U KPUTHIECKOE OIIEHMBaHUE HH(OPMAIIIH;
e 3HAaKOMCTBO cO cdepaMu TNpoPEeCcCHOHANBHONW JEATENbHOCTH, CBSI3aHHBIMH C (U3UKOH, W COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTIDKEHHAX (PU3UUECKOI HAyKH.
Ha n3yuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus oTBOAHUTCS 238 wacoB: B 7 Kitacce
— 68 uacoB (2 vaca B Hezmemo), B 8 kiacce — 68 wacoB (2 waca B Hememo), B 9 kimacce — 102 waca (3 waca B Henemo).



Hpez[naraeMLIﬁ B IIporpaMme 1o (1)PI3I/IK€ IepeyCHb HaGOpaTOpHI)IX pa60T H OITIBITOB HOCHUT peKOMCHZ[aTeJ'IBHBIfI Xapakrep,
yuuteib Aej1acT BLI60p IMpOBCACHUA J'Ia60paTOpHI)IX pa60T H OIIBITOB C y‘léTOM WHAWBUAYaJIbHBIX 0CcOOeHHOCTEH O6y‘-IaIOIIII/IXCSI,
CITMCKa 3KCIECPUMCHTAJIbHBIX Sa)laHPIﬁ, npeajaracMbiX B paMKaX OCHOBHOI'O TOCYAJapCTBEHHOI'O 3K3aMEHa o (1)1/131/11(3.

COJAEP XAHUE OBYYEHUA

7 KJIACC

Pazgen 1. @usuka u eé poJjb B IO3HAHMM OKPY’KAIOLIEr0 MUpA.

®duznka — Hayka o mpupoje. SIBneHust npuponabl. Du3MUecKue SBICHHS: MEXaHHYECKHE, TEIUIOBBIC, DJIEKTPUYECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBEIE.

Ousnveckre BenmuuuHBL. V3MepeHune Quindyeckux BenmuunH. Pusmyeckue mnpuOopsl. IlorpemHocTs HM3MeEpeHHH.
MesxayHapoHasi cucTeMa eAUHHIL

Kak ¢usuka u apyrue ecrecTBEeHHbIE HAYKH M3y4aloT NpUpoay. EcTecTBeHHO-HAy4HBIH METOJ MO3HAHUS: HaOIIoJeHue,
MOCTAHOBKAa HAay4HOTO BOIPOCA, BBIIBM)KEHHE THMIIOTE3, SKCIEPHMEHT I10 MPOBEPKE THUIOTE3, OOBSICHEHHE HalIII0aeMoro
sienenust. Onrcanue (PU3NUECKUX SBJICHHUH C TOMOIIBIO MOZIETICH.

Hemoncmpayuu.

1. MexaHunyeckue, TEIUIOBBIE, JIEKTPHUYECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUSL.

2. Owusnyeckre NpuOOPHI U MpoLeaypa MPSMBIX N3MEPEHUH aHAJIOrOBBIM U IU(PPOBBIM MPUOOPOM.

Jlabopamopnovie padbomout u onvimol.

OmnpeneneHue eHbl AeCHUS MIKaJIbl H3MEPHUTEILHOIO PUOOpa.

W3mepenue pacCTOsSHUM.

H3mepenue o0bEMa IKHUIKOCTH M TBEPAOTO Tea.

OmnpenesneHue pa3smMepoB MabIX Tell.

I/IBMCpeHI/Ie TEMIIEPATYPHI IPU TTOMOIIH KXUAKOCTHOI'O TEPMOMETPA U JaTYUKA TEMIIEPATYPhI.

[TpoBeeHue KccenOBaHuUsl IO MPOBEPKE TMIOTE3bI: NalbHOCTh MOJNETA MIAPHUKA, MYIIEHHOTO FOPU30HTAIBHO, TEM
Ooubiiie, 4eM OOJIbIIIe BBICOTA MYCKa.

Pa3nen 2. [lepeoHavyajibHbIE CBe/IcHUS O CTPOCHHH BelllecTBA.

CrpoeHue BelecTBa: aTOMBbI M MOJIEKYJIbI, UX pa3Mepbl. ONbBITHI, JJOKa3bIBAIOIINE AUCKPETHOE CTPOCHHUE BEIIECTBA.

JiBmxeHue gactul BemecTBa. CBA3b CKOPOCTH JBIKEHMSA YAaCTHUI] C TeMIeparypoil. bpoyHoBckoe nsrxenue, auddysus.
BzanmopeiicTBue qacTuIl BELECTBA: IPUTSKEHUE U OTTAJIKUBaHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOSHUE TA30B, KUIKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3auMocBA3b MeXIy
CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHHUAX M MX aTOMHO-MOJEKYISPHBIM cTpoeHreM. OCOOSHHOCTH arperaTHbhIX
COCTOSIHUM BOIBI.

JHemoncmpayuu.

1. HabmoneHune OpOYHOBCKOIO IBUKEHHSI.

2. HaGmonenue nuddysuu.

3. HaOmonenue sBieHn, 00BICHAIOMNXCS IPUTSDKEHNEM HIIH OTTAIKUBAHUEM YacTHI] BEIECTBA.

Jlabopamopnsle pabomsl u onsvimel.

1. Ormenka quaMmerpa aToMa METOZAOM PSIOB (C UCIONBb30BaHHEM (PoTOorpaduii).

2. OmnbIThI 0 HAOJIOICHUIO TETUIOBOTO PACIIMPEHHS Ta30B.

3. OnbITH O OOGHAPYKEHHIO NEUCTBUS CHII MOJISKYJIIPHOTO IPUTSDKEHHSL.

Pa3nen 3. /IBuikenune v B3auMojeiicTBue TeJl.

MexaHuueckoe JBIKEHHE. PaBHOMepHOe W HepaBHOMepHOe aBwkeHHe. Ckopocts. CpenmHsss CKOpOCTh IIpH
HEPaBHOMEPHOM ABWXEHHHU. Pacuér myT M BpeMeHH ABMKEHHUS.

IS NS -

SBnenue mHEepIMU. 3aKOH WHEPINH. B3anmopelicTBre Ten Kak MPIYUHA H3MEHEHHsI CKOPOCTH ABIDKEHHS Tel. Macca kKak
Mepa WHepTHOCTHU Tena. [ImoTHoCTh BemecTBa. CBSA3b INTOTHOCTH ¢ KOITMYECTBOM MOJIEKYIN B eAMHUIIC 00hEMa BEIIeCTBA.

Cmna kxak xapakTepucThka B3ammozercTBus Ten. Cmia ympyroct u 3akoH ['yka. M3MmepeHme CHibl C ITOMOIIBIO
TUHAMOMeTpa. SIBieHne TSAroTeHus u cwia TsokecT. Cuia TsDKECTH Ha APYruX IutaHetax. Bec tema. HeBecomocts. CriokeHme
CHIJI, HAIIPaBJICHHBIX TI0 OMHOH TpsMoid. PaBHOmelicTBytomas crn. Cuia TpeHus. TpeHne CKOJIBKEHHS U TPEHHE MOKos. TpeHue B
TIPUPOZAC U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHN4ecKoro JIBIKEHHUS Tela.

H3mMmepeHne ckopocTu NpsSIMOIMHENHOTO JBHKEHHS.
Habnronenue sBIeHUS HHEPITHH.

HabnroneHne n3MeHeHHs CKOPOCTH TIPU B3aUMOACHCTBHH TEll.
CpaBHeHne Macc Mo B3aMMOJICHCTBHIO TEII.

CrnoxeHue Cril, HalpaBJICHHBIX 110 OTHOW TIPSMOM.
Jlabopamopnsvie padbomut u onvimal.

okl wbhE



1. Ompenenenne cKOPOCTH PAaBHOMEPHOT'O JBIKEHNUS (IIAPHKA B )KUAKOCTH, MOJIEITH JJIEKTPHUECKOT0 aBTOMOOMIIS M TaK
Jaiee).

Omnpenernenue cpeaHe CKOPOCTH CKOJIBKEHUsI OpycKa MIIH IIapuKa 110 HAKIIOHHOM TUTOCKOCTH.

Ompenenenue IIOTHOCTH TBEPOTO TEa.

OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTspKeHHs (e opMalvi) IpyKUHBI OT MPUIOKESHHON CHIIBL.

OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHUS CKOJILKEHMSI OT Beca Tejla M XapakTepa CONMPHUKACAIONIUXCS
MIOBEPXHOCTEM.

Paznen 4. [laByenne TBEPABIX TeJl, JKHAKOCTEH W ra3os.

Hapnenune. CriocoObl YMEHBILICHNS! W YBEIMUCHHS NaBiieHus. JlapieHue raza. 3aBUCHMOCTH JABJIEHHS ra3a OT 00bEMa,
TemriepaTypsl. Ilepenaua naBieHus TBEPABIMU TelIaMH, >KHIKOCTAMHU M razamu. 3akoH Ilackams. [THeBMaTmueckne MallvHBL
3aBHCHMOCTD JIaBJICHHS! JKUAKOCTH OT IiIyOMHBL ['mapocrtartmueckuii mapanokc. CooOmaromecss cocynsl. [ 'umpaBimdeckue
MEXaHHU3MBL.

AtMmochepa 3emiau U aTMocepHOe AaBiicHWE. [IpUYHMHBI CYIIECTBOBAaHHUS BO3AYNMIHOM o00omoukn 3emin. OmbIT
Toppuuennmu. M3mepenue atMochepHOro AaBieHHs. 3aBHCUMOCTh aTMOC(EPHOTO NABJIECHHS OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubops! s u3MepeHust aTMOC(EepHOTo TaBICHHUSI.

JlelicTBue >XMAKOCTH W ra3a Ha NOrpyXEHHOE B HHUX TeJo. BeITankuBaromas (apxuMenoBa) cwia. 3aKoH ApXHMesa.
[TnaBanue Ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBHCHMOCTb J]aBJICHUS ra3a OT TeMIepPaTyphbl.

[epenaua naBiieHUs )KUIKOCTBIO U Ta30M.
CooO1atomuecs: CoCy/ibl.

I'mapasnuueckuil npecc.

[posiBrieHuEe AeHcTBUS aTMOCHEPHOTO TaBICHUS.

apsrwd

3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA IOrPY)KEHHON YaCTH Tella U IIOTHOCTH KUAKOCTH.

PaBEHCTBO BBITAIKUBAIOLIEH CUIIBI BECY BHITECHEHHOM JKUIKOCTH.

VYcnoBue miuaBaHus TEN: IUIABaHUE WIM MOTPYKEHHE Tl B 3aBUCUMOCTU OT COOTHOLIEHHUS IJIOTHOCTEH Tena U
KHUIKOCTH.

Jlabopamopnsle pabomul u onvimel.

1. HccnenoBaHue 3aBHCHMOCTH Beca Tela B BOJIE OT 00bEMa MOTPY:KEHHOH B JKUAKOCTh YaCTH TENa.

2. OmnpeneneHue BHITAIKUBAIONICH CHIIBI, ISHCTBYIONIEH Ha TEINO, MOrPYKEHHOE B KUIKOCTb.

3. IlpoBepka HE3aBUCHMMOCTH BBITAIKHUBAIOIIEH CHJIbI, ISUCTBYIONIEH Ha TEJIO B JKHKOCTH, OT MacChl Teja.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh BBITAJIKHBAIOIICH CHITBI, IEHCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT 00bEMa

MOrpYKEHHOM B AKMIKOCTh YaCTH TeJla U OT IFIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa UM KOHCTPYUPOBAHUE JIOIKU U ONIPEAEICHHE €€ TPy30M0IbEMHOCTH.

Pa3nen 5. PaGota u MOIIHOCTb. JHeprus.

Mexanuueckas pabota. MOILIHOCTb.

IIpocTeie MeXaHM3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. [IpaBmio paBHOBecust pbryara. IlpuMenenme mnpaBuia
paBHOBecHus pblyara K Onoky. «3omoroe mpaBmwio» MexaHukd. KIIJI mpocTeix MexaHu3MoB. IIpocTble MexaHM3MBI B OBITY U
TEXHHKE.

Mexannueckas sHeprusa. Kunernueckast 1 noreHuuanbHas 3Heprus. 1lpeBpanienne oqHOro Buja MEXaHU4EeCKON dHEPruu
B JPYTroi. 3aKOH COXpaHEHUs SHEPIHH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomut u onvimoi.

1. Ompenenenne paboOTHI CHIIBI TPEHUS ITPY PABHOMEPHOM JBIDKEHHH TEJIA TI0 TOPU30HTAIBHOM TOBEPXHOCTH.

2. HccnenoBanue ycaoBUit paBHOBECHS pblyara.

3. MUsamepenne KIIJ] HAKIOHHO#M MIOCKOCTH.

4. U3ydeHne 3aKOHA COXPAHECHUS MEXaHMUECKON SHEPTHH.

8 KIIACC

N aMwWDNE

Pasgen 6. TenioBbie IBJICHUS.

OCHOBHBIE TIOJIOKECHHUS MOJICKYJISIPHO--KHHETHIECKON TEOPHUH CTPOCHUS BemecTBa. Macca 1 pa3Mephl aTOMOB U MOJICKYIL.
OMBITHI, TIOATBEPKAAOIIIE OCHOBHBIC ITOJIOKCHHS MOJICKYIISIPHO-KHHETHICCKON TSOPHUHL.

Mogenu TBEPIOTO, XUAKOTO M Ta3000pa3HOTO COCTOSHUH BemlecTBa. Kpuctammmdaeckue u amopdHbie Tena. OObsIcHeHHne
CBOWCTB Ta30B, JXUAKOCTEH W TBEPIBIX TEl HAa OCHOBE ITOJOXKCHHUH MOJEKYISIPHO--KHHETHYeCKOoW Teopuu. CMmadnBaHue W
KanWUISIpHbIE SBJIEHUS. TemnoBoe pacliupeHue 1 CxaTue.

Temmneparypa. CBsi3p TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOTO MBIKCHHUS dYacTUIl. BHyTpeHHSsS sSHeprus. CrocoOsr
W3MCHCHHS BHYTPECHHEW OSHEPIHM: TeEIUIoNepesada W COBEpIICHHE pPa0oThl. Buipl Temiomepemayn: TEIDIONPOBOTHOCTB,
KOHBEKIIMS, U3JTy4EHUE.



KonungectBo TermioTel. Y aenbHas TETUTOEMKOCTE BEIIeCTBA. TemToo0MeH U TeIIOBOE paBHOBECHE. Y paBHEHHE TEILTOBOTO
Oamanca. [lnaBmeHWe W OTBEpJCBaHHWE KPUCTAJUIMICCKHX BEHICCTB. YJEeNbHAs TEIUIOTa IUTaBlieHWs. I[lapooOpa3zoBaHue
koHmeHcamus. Hcmapenwe. Kumnenue. VYaenbHas Temiora MapooOpa3oBaHUsA. 3aBHCHMOCTh TEMIIEPATYpPHl KHIICHHUS OT
aTMOC(EPHOTo TaBICHUS.

BnaxHocTts Bo3ayxa.

DHeprus TOIUINBA. Y JeTbHAS TEIUIOTa CTOPAHUS.

[puHIuner paboter TemioBbix aeurateneii KITJ temnoBoro apuratens. TemuioBbie MBUTATENH M 3alllUTa OKPYXKAIOMICH
Cpenpl.

3aKoH COXpaHEHHUs ¥ MPEBPAIICHNS] SHEPTUH B TEIUIOBBIX MpoIleccax.

Hemoncmpayuu.

HabnroneHue OpOyHOBCKOTO JIBIDKCHHS.

HabGnronenue nuddysun.

HaOnroreHue siBIeHUA CMauyUBaHKS U KaIMJUIAPHBIX SBICHUM.
HaGumtoienue TernoBoro pacimpeHus Ted.

W3MeHeHMe TaBcHUS Ta3a MPU U3MEHEHUH 00hEMA M HATPEBAHUK MITH OXJIAXK ICHHH.
[IpaBuia U3MEpPEHUS TeMIICPaTypHhI.

Buner Teronepenayn.

Oxnax<ieHne Mpy COBEpILIEHUH paboThI.

Harpepanue npu coBepIiieHur pad0Thl BHSITHUMU CHTAMH.
CpaBHeHHe TeMI0EMKOCTEH Pa3IniHbIX BEIIECTB.
HaOnroneHre KumeHusl.

©oOoNOO MWD R
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HaGuoieHre mocTOsIHCTBA TEMIIEPATypPhI ITPH TIABJICHUH.
13. Mopenu TEIUIOBBIX JABHUTaTENICH.
Jlabopamopnovie pabomot u onvimol.

1. OnbiTsl 1O OOHAPYKEHUIO NEHCTBHS CHUIJI MOJIEKYJISIPHOTO MPHUTSHKEHHS.

2. OnbITHI IO BEIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COMM MITH caxapa.

3. OnbITHI IO HAOIIOACHHUIO TEIUIOBOI'O PACIINPEHNS Ta30B, KUAKOCTEH U TBEPABIX TeIl.

4. OmnpeneneHue 1aBJIeHHUs BO3yXa B OJUIOHE IITIPHILIA.

5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHHS BO3yXa OT €ro 00b&éMa U HarpeBaHUs WM OXJIAXICHHU.

6. IlpoBepka rumoTe3bl JWHEWHOH 3aBUCHMMOCTH JUIMHBI CTOJOMKA J>KHUAKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TeMIIepaTyphl.

7. HaOmioxeHue n3MeHEeHUS BHYTPEHHEH SHEPTUH TeNla B pe3ylbTaTe TeIlonepeaayn H paboThl BHEIIHUX CHIL.

8. MHccnenoBanue siBIeHUsI TEIIOOOMEHA MTPU CMEITUBAHUK XOJIOAHOW M TOpsYei BOJIBL.

9. Ompenenenne KOMMYECTBAa TEIUIOTHI, IOJYYEHHOTO BONOH NPH TEINIOOOMEHE C HArpeThiM MeTaIM4eCKUM
LUTHHIPOM.

10. Ompenenenue yaenbHOH TEIUIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mporecca HCIIapeHus..

12. Ompenenenue OTHOCUTENBLHOMN BIQXKHOCTH BO3yXa.

13. OmnpeneneHre ynenbHON TEIUIOTH IUIABICHUS JIbA.

Paznen 7. DjekTpuyecKre H MArHUTHBIE SIBJICHUS.

Onexrpuzanys Ten. J[Ba poma 3meKkTpudeckux 3apsnaoB. BzanmoneiicTBre 3apshkeHHBIX Tel. 3akoH KymoHa (3aBUCHMOCTB
CHJIBI B3aUMOJIEHCTBHS 3aPSHKEHHBIX TEN OT BETMUYHMHBI 3aPA0B U PACCTOSTHHS MEXY TEIaMN).

Onexrpuueckoe mone. Hanmpspk€HHOCTh 3MEKTpUYECKOro mois. lIpuHOWI Cymeprmo3uiuy IeKTPUYECKUX Imoner (Ha
Ka4eCTBEHHOM yPOBHE).

Hocurenn »srekTpudeckux 3apsmoB. ODJIEMEHTapHBIA dnekTpudyeckmid 3apsan. Crtpoenme atoma. llpoBomHukn u
JMJIEKTPUKH. 3aKOH COXPAHEHNUS IEKTPUIECKOro 3apsiaa.

DONEeKTPUUECKUA TOK. YCIOBUS CYIIECTBOBAaHHSA DIEKTPUYECKOTO TOKA. VICTOYHMKHM TOCTOSHHOTO TOKa. JleHcTBHs
JIEKTPHUUYECKOT0 TOKA (TETIOBOE, XUMUIECKOE, MATHUTHOE). DIIEKTPUUECKUI TOK B KHUIKOCTSAX U ra3ax.

Onexrpuueckas mems. Cuna Toka. DIeKTpudeckoe HanpspkeHne. CompoTHBICHNE POBOJHAKA. Y ICTHHOE COMPOTHUBICHUE
BemecTa. 3akoH Oma 1y1st yqacTka nend. [locinenoBaTenbHOE U MapauIebHOE COEANHEHUE ITPOBOAHUKOB.

PaboTa u MOIIHOCTH MEKTpUIECKOro Toka. 3akoH Jkoymsa—JIeHna. DIeKTpudecKue ey U IOTPEOUTENH dIEKTPHYECKON
sHepruu B ObITy. KopoTkoe 3ambIkaHue.

[TocTostHHBIE MarHUTHL. B3anMonelcTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe moine. MarHuTHoe mone 3eMiM M ero
3Ha4YeHue U KM3HM Ha 3emute. OmbIT Opcrea. MarHWTHOE TOJE 3IEKTPHYECKOro Toka. IIpuMeHeHne 37IeKTpOMarHuTOB B
TexHUKe. JlelCTBME MAarHMTHOI'O MOJIS Ha TPOBOJHHK C TOKOM. OJEKTPOABHTraTellb IMOCTOSHHOrO ToKa. lcronb3oBanne
JIEKTPOABHTATEINICH B TEXHUUECKUX YCTPOMCTBaX M Ha TPAHCIOPTE.

Omnbiter Papanes. SIBieHue smekTpoMarHuTHoN MHAYKnuu. [IpaBmio Jlenma. Dnexrporeneparop. CriocoOsl momydeHus
JIEKTPUUYECKOHN SHEPIHH. DIIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOYHUKAX HEPTUH.

Hemoncmpayuu.
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25.

OnexTpu3anus Tei.

JIBa pona 2MeKTpUYECKUX 3apsIOB U B3aUMOAEHCTBHE 3apsHKEHHBIX Tell.
VYeTpoicTBO U AeliCTBHE 3IEKTPOCKONA.

OnexTpocTaTHYeCcKast HHAYKIHSL.

3aKOH COXpAHEHUs JIEKTPHUUECKUX 3aPAI0B.

IIpOBOOHUKY U AUINEKTPUKH.

MonenupoBaHu€e CUIIOBBIX JTMHUM 3MEKTPUYECKOTO OIS,
HcTouHMKH NOCTOSHHOTO TOKA.

JleicTBUS 37EKTPUYECKOT0 TOKA.

DIeKTpUIECKUi TOK B )KUJIKOCTH.

T"azoBwiit pazps.

W3mepeHne cuibl Toka aMIepMeTpOM.

W3mepeHne 31eKTprUuecKoro HanpsKEHUs] BOIBTMETPOM.

PeocraT 1 Mara3uH COnpoTUBIIEHUH.

B3aumMopeiicTBue NOCTOSHHBIX MarHUTOB.

MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUs TIOJIFOCOB MarHUTa.
MonenupoBaHre MarHUTHBIX HOJIEH MTOCTOSITHHBIX MarHUTOB.
OmnsIT OpcTena.

MarsuTHOe 1ojie ToKa. DJIeKTPOMAarHmT.

JlelicTBre MarHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.
OneKTpoABUraTesb MOCTOSIHHOT O TOKA.

VccnenoBanue SBICHUS 2JEKTPOMAarHUTHON HHIYKIIHH.

OmnsiTel Dapages.

3aBUCUMOCTE HarpaBJICHUS MTHAYKIUOHHOI'O TOKa OT yCJ'[OBI/Iﬁ €ro0 BOBHUKHOBCHUSI.
ONeKTporeHepaTop NOCTOSHHOTO TOKa.

Jlabopamopnsle pabomsl u onvimel.
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8.
9.

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

18.
19.
20.
21

OmnbITHI 110 HAOMIOAEHHUIO NEKTPU3ALMH T HHAYKIIMEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue neiicTBUS IEKTPUIECKOrO MOJIS Ha IPOBOJHUKU U JUIJIEKTPUKH.

Co6opka 1 mpoBepKa pabOThI TEKTPUIECKOI! e IIOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHHUE CUIIBI TOKA.

W3MmepeHne u perynupoBaHUe HANPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYILETO Yepe3 PEe3UCTOpP, OT CONPOTHBIICHUS PE3UCTOPA U HANPSDKEHUS Ha
pesucrope.

OmnBITEI, TEMOHCTPHUPYIOIINE 3aBUCHUMOCTD 3JIEKTPHUYECKOTO COINPOTHUBICHUS NMPOBOAHMKA OT €r0 JUIMHBI, IUIOMIAIN
TIONIEPEYHOr 0 CEUeHMsI U MaTepHana.

IIpoBepka nmpaBuiia CIOKEHUS HAIPSDKEHUH MPU MOCIIEI0BATEIbHOM COEAMHEHUH JBYX PE3UCTOPOB.

ITposepka nmpaBuiia Ui CHIIbI TOKA IPH MapauleIbHOM COSAMHEHUH PE3UCTOPOB.

Onpenenenue paboTHI IMEKTPUIECKOT0 TOKA, HAYLIETO Yepe3 Pe3nucTop.

OmnpeneneHne MOITHOCTH IEKTPUUECKOTO TOKA, BBIIEIAEMOM Ha PE3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 JIAMITOUKY, OT HalpsDKEHUS Ha HEll.

Omnpenenenne KI1J[ narpesarens.

HccnenoBanne MarHNTHOTO B3aUMOJCHCTBHS MIOCTOSIHHBIX MarHUTOB.

W3ydenne MarHUTHOTO ITOJISI TOCTOSTHHBIX MAarHUTOB MPU MX OOBbEAMHEHNH U pa3eIICHHUH.

HccnenoBanne nefcTBHSA EKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OmBITHI, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHIIBI B3aMMOJCHCTBUSI KAaTYIIKM C TOKOM M MarHura OT CHJIBI TOKa U
HaIpaBJICHUS TOKA B KaTyIIKE.

W3ydyenne neficTBHS MAarHUTHOTO TTOJIST HA TIPOBOJHUK C TOKOM.

KoncTpynposanue u n3ydenne paboThl 3JIEKTPOABUTATETS.

M3mepenue KIII snekTpoaBurarenbHON yCTaHOBKH.

OmBITBI 10 WCCIEIOBAHHUIO SIBICHUS 3JCKTPOMATHUTHOW WHAYKIWH: WCCIEAOBAHNE W3MEHEHHH 3HA4YCHUs W
HaINpaBJICHNS] HHAYKINOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHSsI.

Mexanmnueckoe nBmwkeHrne. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCHTENBFHOCTh MEXaHHYECKOTO JBIDKCHHS.
PaBHOMEpHOE TIpMONUHEHHOE ABIDKeHHE. HepaBHOMepHOE TpsMoirHEitHOe nBikeHne. CpemHsas 1 MTHOBEHHAs! CKOPOCTh Tema
MIpY HEPABHOMEPHOM JIBHXKEHHUH.

Yckopenne. PaBHOycKOpeHHOE npsiMonuHeitHOe nBmkeHne. CBoOoHOe maneHne. OmbiTel ["ammmes.



PaBHOMepHOE gBWXEHHE IO OKpyXHOcTH. [lepmox m wactora oOpameHus. JluHedHast W yriioBas CKOPOCTH.
IlenTpocTpeMuTenbHOE YCKOPEHHUE.

Ilepserit 3akoH Herotona. Bropoii 3akoH Hetotona. Tpetuii 3akon HetoToHa. [IpuHIMI Cyneprno3UIU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHUS CKOIbKEHUS, CUJIa TPEHUS MOKOs, IpYTUe BUIBI TPEHUSL.

Cuita TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUs. YCKOpeHHe CBOOOAHOro majeHus. JBmkeHne muaHer Bokpyr ComHna.
IlepBas kocMudeckast ckopocTs. HeBecoMOCTh U IeperpysKiu.

PaBHOBecue MmarepuanbHOi TOukd. AOcomoTHO TBEpHoe Teno. PaBHOBecHe TBEPAOro Tela C 3aKPEIUIEHHOH OCHIO
BpameHus. MomeHT cuisl. LleHTp TsoxecTH.

Wmnynsce Tena. MI3smeneHnne umnynbsca. MMmynasc cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE IBHKEHUE.

MexaHuueckass pabora M MoOIIHOCTb. Pabora cui TsKecTH, YHpyroctd, TpeHus. CBsi3b SHEPrUM M PadOTHI.
[lorennmanbHasg >Heprus Tena, IOAHATONO HaJ MOBEPXHOCThIO 3eMiH. lloTeHIuanmpHas »HEPrust CXKATOW IPYXKHUHBIL.
Kunernueckas sneprus. Teopema 0 KHHETUUECKOM SHEPTUU. 3aKOH COXPAaHEHH MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.
HaGuntonenne MexaHN4ecKoro IBM)KEHHUS TeJla OTHOCUTEIBHO Pa3HbIX Tel OTcYéTa.
CpaBHeHuEe MyTeN U TPaeKTOPHUI IBIYKEHHS OJJHOT'O M TOT'O K€ Tella OTHOCUTEIBLHO Pa3HbIX TeNl OTCUETA.
W3mepeHne ckopocTy ¥ YCKOPEHUS MPSIMOIMHEHHOTO TBU)KEHUSL.
HccnenoBaHue MpU3HAKOB pAaBHOYCKOPEHHOIO JBIKEHMUSL.
HaGumonenue ABmkeHus Tesa 1o OKpYKHOCTH.
HaOmionenne MexaHWUECKHMX SIBJICHUH, MPOUCXOAAImMX B cucteMe orcuéra «Tenmexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBI)KCHHU OTHOCUTEIBHO KaOMHeTa (PH3UKH.
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7. 3aBHCHMOCTH YCKOPEHHS TeJla OT MACChI TeJla U JISHCTBYIOIEH Ha HETO CHIIBI.
8. HabmroneHue paBeHCTBA CHJT IIPH B3aUMOACHCTBHHU TEJI.
9. N3meHeHue Beca Tela MPH YCKOPEHHOM JIBHIKEHHUU.
10. Tlepenaya ummynabca Npu B3aUMOACHCTBUH TeEJ.
11. TIpeoOpa3zoBaHus SHEPTUH MPU B3AUMOJICHCTBUH TeEI.
12. CoxpaHeHHe UMITyJIbCa IIPHU HEYIIPYTOM B3aUMOJICHCTBHH.
13. CoxpaHeHue UMITybca IpH aOCOIIOTHO YIPYTOM B3aUMOJCHCTBHH.
14. HabmioneHue peakTUBHOTO JIBHIKCHUSL.
15. CoxpaHeHHne MEXaHUYECKOI SHEPrHH PU CBOOOIHOM MaJICHUH.
16. CoxpaHeHue MEXaHMYECKOH YHEPTUH PH ABWKECHUH TeNa MO ACHCTBUEM IIPY)KUHBL
Jlabopamopnsle pabomel u onvimel.
KoncTpynposanue TpakTa AJIsl pa3roHa U JJIbHEHIIEro paBHOMEPHOI'O IBMKCHUS 1IIApHKA WU TEJICKKU.
Ormpenenenue cpeiHEH CKOPOCTH CKOJBKEHHUS OpycKa MM IBIDKEHHS [IapHKa 110 HAKIOHHOW IIIOCKOCTH.
OmnpeneneHue ycKOpeHus Tena Ipy paBHOYCKOPEHHOM JBHMXEHHUH 110 HAKIIOHHOMN MJIOCKOCTH.
HccenenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBI)KEHHUH 0€3 Ha4yaJIbHON CKOPOCTH.
IIpoBepka rumoTe3sl: €ClU MPHU PaBHOYCKOPEHHOM JBIDKCHHH 0€3 HadalbHON CKOPOCTH IYTH OTHOCATCS KakK psif
HEUYETHBIX YHCET], TO COOTBETCTBYIOIIUE IPOMEXYTKU BPEMEHH OJHMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKONIBKEHUS OT CHJIBI HOPMAJIbHOT'O JIABJICHUSL.
Omnpenernenne ko3(GHUIMEHTA TPEHHUS CKOTBKEHUSL.
Omnpenenenue KECTKOCTH NPYKHUHBI.
Omnpenenenue pabOTHI CHIIBI TPEHNUS IPU PABHOMEPHOM JBIDKEHHH TeJIa MO TOPU30HTAIEHOMN TOBEPXHOCTH.
10. Omnpenenenre pabOTHl CHIIBI YIPYrOCTH IPH IOABEME Ipy3a C HCHONB30BAHHEM HEMOIBIDKHOIO M IOABHKHOTO
OJI0KOB.
11. U3yueHne 3aKOHA COXpaHEHHSI SHEPTHH.
Paszgen 9. Mexanndeckue KoJ1e0aHus M BOJTHBI.
KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKN KOJCOAHWI: TIEPHO, YaCTOTa, aMIDIUTyda. MaTeMaTHIecKuil u
MIPYKUHHBIN MasTHUKY. [IpeBparienne sHepruy npu KonedaTeTbHOM JBIKSHHUH.
3aryxaromue xonebanusa. BeiHyxnerHbIe Konebanus. Pezonanc. Mexanndeckue BOMHBL. CBOWCTBA MEXaHHYECKUX BOIH.
IIpononeHele M nonepedHble BOMHBL. JlJIMHA BONHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHUYeCcKUe BOJHBI B TBEPIOM TEIE,
CEICMUYECKHE BOTHBI.
3Byk. ['poMKOCTB 3ByKa 1 BBIcOTa ToHAa. OTpakeHne 3ByKa. IH(pa3ByK u yabTpa3ByK.
Hemoncmpayuu.
Hab6monenue konebanunii Tel Mo AeHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.
HabGmonenue konebanunii rpy3a Ha HUTH M Ha TIPYXKHUHE.
HaOumonenue BEIHYXICHHBIX KOJIeOaHWI M Pe30HAHCA.
PacnipocTpanenne nmpogoabHBIX U TOMEPEYHBIX BOJH (Ha MOZIEIHN).
Ha0monenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBI.
. AKycTHUYeCKUil pe30HaHC.
Jlabopamopnsvie padbomut u onvimal.
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OmnpeeneHne 9acTOTH U Mepro/ia KoneOaHui MaTeMaTHIECKOT0 MasiTHHKA.
OmnpeneneHne YacTOTH U Mepro/ia KoieOaHud IPY)KUHHOTO MasITHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOIeOaHUH TTOJBEIIICHHOTO K HUTH TPy3a OT JUTHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHO/Ia KOIeOaHUH PYKUHHOTO MasTHUKA OT MacChl TPy3a.
[IpoBepka HE3aBUCHMOCTH TIEPHOA KOIICOaHUH rpy3a, TIOABCIICHHOTO K HUTH, OT MacChl rpy3a.
OMBITHI, TEMOHCTPUPYIOIIHE 3aBUCHMOCTD TIepro/ia KoJicOaHUI MPYKIMHHOTO MasgTHUKA OT MacChl TPy3a U KECTKOCTU
TIPY>KUHBI.

7. W3mepeHue yCKOpeHUsI CBOOOIHOTO TaICHUS.

Pazgen 10. DiekTpoMarHuTHOE 1OJE U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMATrHUTHOE TOJE. DJICKTPOMArHUTHBIC BOJTHBL. CBOWMCTBA 3JCKTPOMArHUTHBIX BOJH. I1Ikama 3ekTpoMarHUTHBIX
BOJIH. VICIOIh30BaHUE 3JICKTPOMATHUTHBIX BOJH JIJISI COTOBOM CBSI3H.

DeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BomHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CaolicTBa 3JIEKTPOMATrHUTHBIX BOJH.

2. BonHOBEIE CBOICTBA CBETA.

Jlabopamopnoie padbomout u onvimol.

1. H3yueHue CBOKMCTB 3JICKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOMIILHOIO Telie()OHa.

Paszpnen 11. CBeToBbBI€ SIBJICHMSI.

JlyueBass mozens cBera. Mcrounuku cBeta. IIpsimonuneiiHoe pacmnpoctpaHeHue cBera. 3atmenus Conuiua u JIyHBI
Otpaxenue cBeta. [110cKoe 3epkaiio. 3aKOH OTpakeHHsI CBETa.
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[Ipenomiienne cBera. 3akoH IperaomieHus cpera. [logHOoe BHyTpeHHee oOTpakeHHE cBeTa. lcroibp3oBaHHE IOIHOTO
BHYTPEHHEI'O0 OTPaX€HU B OIITHICCKUX CBETOBOAAX.
Jlunza. Xox nmydedt B nmnze. Ontudeckas cucrema (oroamnmapara, MHKPOCKONa M Teleckorna. [71a3 kak onruyeckas
cucrteMa. bin3opykocTh U AaabHO30PKOCTb.
Paznoxenue Oenoro ceera B criektp. OnbiTel HetoToHa. CriokeHne CrieKTpaibHBIX IBETOB. J{ucnepcus cBera.
Hemoncmpavyuu.
[IpsiMonuHEIHOE pacIIpOCTpaHEHNE CBETA.
Otpaxenue cBeta.
[Nonyuenne n300paxeHU B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
Onruueckuit CBETOBO/,.
Xon yueit B coduparolei JTuH3e.
Xon ay4eil B pacceuBaroLIEH JIMH3E.
[Monyuenne U300paKeHU ¢ MOMOIIBIO JIHH3.
[Mpuanun nefictBus $oToarmapaTa, MUKPOCKOIA H TEIECKONa.
10 Monens riasa.
11. PasnokeHue 0€nOro cBeTa B CIIEKTP.
12. Tlomy4yeHnue 6ey0ro cBeTa MPH CIOKEHUH CBETA PA3HBIX [[BETOB.
Jlabopamopnuvie padbomut u onvimoi.
HccnenoBanre 3aBUCHMOCTH YIJIa OTPa)KEHMSI CBETOBOIO JIyda OT yria MaJeHusl.
W3ydyenne xapakTepuCTUK M300paKEeHUsI IPEAMETA B IUNIOCKOM 3epKalie.
HccnenoBanne 3aBUCHMOCTH YIJIa TIPETIOMJICHUSI CBETOBOI'O JIyda OT yrila MaJIeHNs] Ha TPAHHUIIE «BO3LyX—CTEKIION.
[onmy4uenne n300pakxeHUH C TOMOIIBIO0 COOMPAIONISH JTHH3HL.
Ornpenenenue HOKYCHOTO PaCCTOSHHS M ONTUYECKON CHIIBI COOMPAIOIIEH JINH3HIL.
OMnBITH IO Pa3NIOKEHUIO OETIOro CBEeTa B CIIEKTP.
OmBITHI IO BOCTIPHATHIO I[BETA MPEIMETOB IPH NX HAOIOEHUN Yepe3 [IBETOBBIC (PHIBTPEI.
Pa:men 12. KBaHTOBBIE SIBJICHUSA.
Omnprtel Pezepdopna u mnanerapras moxenb atoma. Moxmens atoma bopa. McmyckaHue U MOTIIONIEHHE CBETa aTOMOM.
KBanTh!. JIuHEHYaThIE CIIEKTPHI.
PagnoaktuBHOCTB. Anb(a-, 6eta- u ramma-usnydeHus. CTpoeHne aTOMHOTo siapa. HykJIOHHast MOJenb aTOMHOTO sizipa.
M3oronsl. PagroaktuBHele npeBpaieHus. llepuon nonypacnaaa aTOMHBIX sIED.
SnepHble peakuny. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAaCCOBOT'O YHCEN. DHEPIUs CBSI3M aTOMHBIX sijep. CBs3b Macchl U
sHepruu. Peakiyn cuntesa u nenenus saep. Mcrounnku sHeprun ConHna u 3BE3 .
SnepHas sHepreTuka. J[efcTBUS paJHoaKTUBHBIX M3Ty4eHUH Ha KHUBbIE OPTaHU3MBI.
Hemoncmpayuu.
1. Cnekrtpbl N3Ty4eHHs U MOTIIOMICHHS.
2. CrexTpsl pa3jIndIHbIX Ta30B.
3. Cmextp Bozmopoza.
4. HaOmonenue TpekoB B kamepe Bunbcona.
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5. Pabora cuérunka HOHU3UPYIOMINX U3ITYUCHUH.

6. Perucrpanus u3iydeHns IPUPOIHBIX MUHEPATIOB M IPOAYKTOB.

Jabopamopnsie padbomut u onvimol.

1. HaGmioneHne CIUTONIHBIX M IMHEHYATHIX CIIEKTPOB M3ITydeHHsL.

2. MHccnenoBanne TpeKoB: H3MEPEHNE SYHEPTUH YACTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).

3. H3mepenue pagroakTUBHOrO (hoHa.

IToBTOPHTEIBHO-00001AI01IMIT MOTYJIb.

[ToBTOpPUTETHHO--0000IIAOIIUN MOTYTh PEAHA3HAYCH TSI CHCTEMATH3aIMK U 0000IICHUS MPSIMETHOTO COJCPKAHUS U
OIBITA JAEATEIBHOCTH, INPHOOPETEHHOrO NPH HU3YyYEHHH BCEro Kypca (QH3HMKH, a TakKe sl IOATOTOBKH K OCHOBHOMY
rOCYyIapCTBEHHOMY 3K3aMeHY 110 (pU3UKe 1Sl 00y4JaromuXcsi, BRIOPABIIUX 3TOT YYEOHBIH peMeT.

[lpn w3ydyeHWH AQHHOTO MOJIYNS PEAIM3YIOTCS M CHCTEMAaTHU3UPYIOTCS BHUIBI JIESITENBHOCTH, Ha OCHOBE KOTOPBIX
obecrieunBaeTcsl JIOCTIDKEHHE TPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEeMbBIX pe3yJbTaToB 00y4deHus, (OpMHUpPYETCs
€CTECTBEHHOHAyYHAasi TPAMOTHOCTh: OCBOEHHME HAy4YHBIX METOJIOB HCCIICJOBAHUS SIBICHUH NPUPOIBI M TEXHHKH, OBJIAJCHHUE
YMEHHUSMH OOBSCHITH (U3MYECKUE SIBJICHHSI, TPUMEHsIS MOJyYeHHbIe 3HAHUS, pellaTh 33Ja4d, B TOM YHCIIE KaueCTBEHHBIE U
9KCIIEpPUMEHTAIIbHBIE.

[MpuHIMNIHATBEHO AEATETHLHOCTHBIN XapakTep JaHHOIO pasJielia peau3yercs 3a CU€T TOro, YTO 00YUYaIOIIUeCcs: BBITOIHSIIOT
3aJlaHusl, B KOTOPBIX UM TIpeJIaraercs:

Ha OCHOBE ITOJIyYEHHBIX 3HAHWI paclio3HaBaTh M HAyYHO OOBSCHATH (DM3MUYECKUE SBICHHUS B OKPYXKAIOIIEH NpHpoJe U
TIOBCETHEBHOW JKU3HH;

HCIIOJIb30BAaTh HAYUYHBIE METOAbI UCCIIEJOBAHUA (bI/ISI/I‘ICCKI/IX ﬂBHeHHﬁ, B TOM YHUCJIC JIA IIPOBEPKHU I'MIIOTE3 U IMOJYUCHUS
TEOPETUYCCKUX BBIBOJIOB,

OOBSCHITh HaydyHblE OCHOBBI HauOollee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH, HamnphMep, NpPaKTHYECKOro
HCIIOJIb30BAHUA Pa3JIMYHbIX HCTOYHUKOB OHEPIrMU Ha OCHOBE 3aKOHa MNPEBpPALICHHUA W COXPAaHCHHA BCEX M3BCCTHBIX BHI0B
SHEPTHH.

IJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUS IMPOI'PAMMBI IO ®UBUKE HA YPOBHE OCHOBHOI'O
OBLIET'O OGPA3OBAHUS

W3y4yenue ¢u3ukn Ha ypOBHE OCHOBHOTO 0O0LIEro oOpa3oBaHMsl HAMpPABICHO HAa JOCTIDKCHHE JIMYHOCTHBIX,
METAaIPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare u3ydeHusi GU3MKA Ha YpOBHE OCHOBHOrO 00IIEro o0pa3zoBaHus y oOydatrorierocs OyayT copMHpOBaHbI
CIICAYIOIINE IMYHOCTHBIC PE3YIIBTATHI B YACTH:
e 1) maTpuOTHYECKOro BOCHUTAHUS:

® - MPOSIBJICHUE UHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKON (PU3NIECKON HAYKH;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTI)KEHUSAM POCCHHCKUX yIEHBIX--(DH3HUKOB;

e  2) rpaKIaHCKOI0 M AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

® - TOTOBHOCTh K AKTHMBHOMY YYacTHIO B OOCYXICHHUH OOLIECTBEHHO 3HAYMMBIX M 3THUYECKHX IIPOOJEM, CBS3aHHBIX C
MPaKTUYECKUM NPUMEHEHNEM JOCTHXKEHNH (DU3HUKY;

® - OCO3HaHHE Ba)XKHOCTU MOPAJIbHO--3TUYECKUX MPHHIUIIOB B AEATEIHHOCTH YUEHOTO;

e 3)3CTeTHM4ecKOro BOCHUTAHUSA:

® - BOCHPHATHE OCTETHYECKHX KauecTB (H3NUECKOW HayKu: e€ TapMOHHYHOTO IOCTPOCHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYIHOCTH;

° 4) HEHHOCTH HAYYHOI'O MO3HAHUS:

® - OCO3HaHHE IIEHHOCTH (PM3MYECKOW HayKH KaK MOIIHOTO MHCTPYMEHTa IO3HAaHHs MHUpa, OCHOBBI PAa3BHTHS TEXHOJIOTHI,
Ba)KHEHIIIEW COCTABIISIOLIEHN KYJIbTYpHI;

e - pa3BUTHE HAYYHOH JTI0003HATEIBHOCTH, HHTEpPECA K MCCIEI0BATENBCKON AEATETbHOCTH;

e 5) ¢popmMupoBaHus KyJIbTYPbI 3I0POBbSI H SMOIMOHATIBHOI0 OJIArOMOIYYHSI:

e - OCO3HaHME IEHHOCTH O0e30macHoro obpasa JKH3HH B COBPEMEHHOM TEXHOJIIOTHYECKOM MHPE, BAXXHOCTH MPABHI
0€30MacHOr0 TOBEICHUS Ha TPAHCHOPTE, Ha JOPOrax, C JJIEKTPUIECKUM M TEIUIOBBIM OOOpPYAOBaHMEM B JOMAIIHUX
YCIIOBUSIX;

e - c(hopMHPOBAHHOCTh HABBIKA pe(hICKCHH, TPHU3HAHIE CBOETO IpaBa Ha OMIMOKY M TAKOT'O XK€ MpaBa y APYroro YeIoBeKa;

e 6) TPyAOBOr0 BOCIIUTAHUSL:

e - AKTHBHOE YyYacTHE B PEHICHUM NMPAKTHUECKUX 3anad (B paMKaX CeMbH, 00pa30BATEIbHON OpraHM3aIllH, TOPOAa, Kpas)
TEXHOJIOTUIECKOH U COIMATFHOMN HAIIPABICHHOCTH, TPEOYIOINX B TOM YHCIIE U (PU3MUECKUX 3HAHUMN;

® - HHTEpEC K MPAKTUUECKOMY H3yICHHUIO TIPOQeCcCHii, CBI3aHHBIX ¢ (YH3UKOIA;

e 7) 3KOJIOTHYECKOI0 BOCTIMTAHUS:

e - OpHEHTalIWs HA MPUMEHCHHWE (PM3WMUYECKUX 3HAHWU UIS PEIICHUsS 33a/ad B OOJIACTH OKPYXAIOIIeH cpelpl, TUTAHUPOBAHUS
MTOCTYIIKOB ¥ OIICHKA UX BO3MOXKHBIX TIOCIICACTBUHN ISl OKPYKAFOIICH CPEIbI;

® - OCO3HAHHE IJI00ATHHOTO XapaKTepa YKOJOrMICCKIX TPOOIIEM U IyTeH UX peIIcHUS,;



e 8) amanTanuy K M3MEHAIOIMMCS YCJIOBHSAM CONMAIBLHONH H IIPHPOAHOI Cpeabl:
e - TOTPeOHOCT, BO B3aMMOJEHCTBMU TIPH BBINOJHEHHUH HCCIEIOBaHNH W TIPOEKTOB (DPM3UUECKON HampaBIEHHOCTH,
OTKPBITOCTB OIBITY U 3HAHUAM JPYIHX;

° - OBLIIIICHNUE YPOBHA CBOCH KOMIIETEHTHOCTH UCpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,

° - HO’I‘p66HOCTB B (bOpMI/IpOBaHI/II/I HOBBIX 3HaHHﬁ, B TOM 4YHCJIC (I)OpMyJ'II/IPOBaTB UACH, IMMOHATUS, THUIIOTC3bI O (1)1/131/1‘{€CKI/IX
00BEKTaxX U SIBJICHUSAX

o - OCO3HAHHUEC I[e(l)I/IHI/ITOB COOCTBEHHEIX 3HAHMI M KOMIIETEHTHOCTEH B 001aCTH (I)I/IBI/IKI/I;

o - IJTAaHUPOBAHUE CBOCT'O pa3BUTHS B HpI/IO6peT€HI/II/I HOBBIX (I)I/IBI/I‘IGCKI/IX 3HaHHI71;

° - CTPEMJICHUC aHAJIM3UPOBATH U BBISBJIATH B3AMMOCBA3U IPUPOJHI, O6H18CTBa 1 5KOHOMHUKH, B TOM YHCJIC C UCIIOJIb30BAHUCM

(u3MUEeCKHX 3HAHWH;

° - OIICHKa CBOUX ﬂeﬁCTBHﬁ C y‘IéTOM BJIMSIHUA Ha OKPYKArOMIYH0 CPpeay, BO3SMOKHBIX r00aIbHEIX HOCHeﬂCTBHﬁ.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHUS MpOrpaMMBbI MO (PU3MKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs y OO0yJaromierocs OymayT
c(hOpMHUpPOBaHEl MeTANpeIMETHbIE Pe3yJIbTATHI, BKIIOUYAION[ME [MO3HABATEIbHBIE YHUBEPCAJbHbIE YYeOHbIE JEUCTBUS,
KOMM YHUKATUBHbBIE YHUBEPCAIbHbIE yUeOHbIE ACHCTBUSI, PErYISTHBHBIE YHUBEPCAIbHBIE yaeOHbIE IeHCTBUS.

ITo3HaBaTeJIbHBIE YHUBEpPCAJBbHbIC yqeﬁm,le I[eﬁCTBHﬂ

ba3oBble JJoruueckue AeiicTBUA:

BBISIBJISITh M XapaKTEPH30BaTh CYIECTBEHHBIE MPU3HAKU O0HEKTOB (SIBIICHHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPH3HAK KiIacCH(UKALINK, OCHOBAHHUS Ui 000OIICHHUS W CPaBHEHHS;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B pacCMaTpUBaeMbIX (haKkTaX, TAHHBIX W HAOIIOACHUAX, OTHOCSIIUXCS K
(U3NIECKUM SBJICHUSM,

BBISIBIISITh TIPUYUHHO--CJICJICTBEHHBIE CBSI3M NPU M3YYEHHU (U3MYECKHX SIBICHUH M MPOLECCOB, JEJaTh BBHIBOIBI C
HCIIONIb30BAHHUEM JISIYKTUBHBIX Y HHIYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (DPU3NUECKUX
BEJINYUH;

CaMOCTOSITENILHO BBIOMpATh CHOCO0 pelieHus yu4eOHOW (uU3MuecKoil 3anauu (CpaBHEHHE HECKOJIBKUX BapUaHTOB
peleHusi, BEIOOp Hanbosee MOAXOASAIIETO C Y4ETOM CAMOCTOSTENBHO BbIJICICHHBIX KPUTEPUEB).

bazoBble uccienoBarejbcKue IeiicTBHS .

HCTIONIb30BaTh BONIPOCHI KAK UCCIIEA0BATENbCKUM HHCTPYMEHT MTO3HAHMUS;

MPOBOJMTH II0 CAMOCTOSTEIBHO COCTaBICHHOMY IUIaHY OIBIT, HECIIOXKHBIN (DU3MUECKHH HKCIIEPHUMEHT, HeOOIbIIOoe
uccienoBaHue GU3MIECKOro SBICHUS;

OLICHMBATh HAa MPUMEHHMOCTH M JOCTOBEPHOCTH HH(POpPMALWIO, MOMYYEHHYIO B XOAE HCCICIOBAHUA WIH
9KCTIEPUMEHTA;

CaMOCTOATENBHO (HOPMYIHPOBAaTh O0OOLIEHHWS W BBIBOABI IO pe3yibTaTaM NPOBEAEHHOIO HAOIIOJEHHs, OIIBITA,
HCCIIEJOBAHMUS;

IIPOTHO3UPOBATH BO3MOXKHOE JajIbHEHIIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAKXKE BBIABUIaTh IPEITIONOXKEHHUS 00
MX Pa3BUTHU B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Pabora ¢ undopmanueii:

TIPUMEHATD Pa3JINYHBIE METO/IBI, HHCTPYMEHTHI U 3aIPOCHI IIPU TOMCKE M 0TOOpe HHPOPMAIMK W JaHHBIX C YU4ETOM
MPE/ITIOKEHHON yueOHO# (hu3uueckoii 3aaaumn;

aHaJIM3UPOBaTh, CHCTEMAaTH3HPOBAaTh U HHTEPIIPETHPOBATh HH()OPMAIIHIO PA3THMYHBIX BUIOB M (HOPM MPEICTABICHHS;
CaMOCTOSATENIFHO BBIOMPATh ONTHMAaJbHYIO (OpMy INpeAcTaBieHHs HHPOPMAIMM W WIIIOCTPHPOBATH DEIIAEMBbIE
3a/1a9i HECIIOKHBIMH CXEMaMHU, AHarpaMMaMu, HHOH rpaMKoi ¥ NX KOMOHHAIMAMH.

KoMMyHHKaTHBHBIE YHHBepcAIbHbIe YueOHbIe NeiicTBUS:

B Xoflc OOCYXAEeHHS yd4eOHOro MaTephalia, pe3yiabTaToB JA0OPAaTOPHBIX PabOT M MPOEKTOB 3aJaBaTh BOIPOCHI IO
CymecTBy 0OCyXgaeMoi TeMbl W BBICKAa3bIBaTh WJCH, HAlEICHHBIE HA pEIICHHEe 3aJaddl M IOAJCp)KaHHe
OJIaroXKeNaTelbHOCTH OOIICHHUS;

COIIOCTABIISITH CBOM CYKACHHS C CYXJICHHSAMH APYTMX YJACTHHKOB AWANIOra, OOHapyXXKHWBaTh Pa3iUYUe M CXOACTBO
MIO3HUIIUH;

BBIpa)KaTh CBOIO TOUKY 3PEHHMS B YCTHBIX M MUCBMEHHBIX TEKCTaX;

ITyOJIMYHO MPECTABIIAT PE3YIbTATH BHIIOIHEHHOTO (PM3UIECKOTO ONBITA (IKCIIEPUMEHTA, HCCIIECOBAHMS, TPOCKTA);
MIOHMUMAaTh W HCIIOJB30BATh IMPEHUMYIIECTBA KOMAHJHOM W WHIWBHIYaJbHOM PaOOTHI NMPHU PENICHUH KOHKPETHOH
¢usmyecKoi TpoodIEeMbI;



MIPUHUMATh IEJTM COBMECTHOH HEATENBbHOCTH, OPraHU30BBIBATh JCHUCTBUS MO €€ OCTM)KEHUIO: paclpeleNaTh poiH,
00CYXIaTh MPOLECCHl M PE3YAbTAaTHl COBMECTHON paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

BBINOJHATH CBOIO YaCTh Pa0OTHI, JOCTUTAsl KAUECTBEHHOT'O Pe3yNbTaTa 110 CBOEMY HaNPaBJICHHUIO M KOOPIUHUPYSI CBOU
JEUCTBHUS C APYTUMH WICHAMHU KOMaH/IbI;

OLIEHMBATh KadecTBO CBOEr0 BKJIaJa B OOIMMH MPOIYKT IO KPUTEPHSM, CaMOCTOSTENHHO C(HOPMYIUPOBAHHBIM
YYaCTHHUKAaMU B3aHMOJECHCTBUSL.

PeryasiTuBHbIe yHUBepcabHbIe y4eOHbIe AeiicTBUS

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M Y4€OHBIX CUTYalUsIX, TPEOYIOIINX TSl peleH:sT PU3MIeCKUX 3HaAHUM;
OPHEHTHPOBATHCS B Pa3IMYHBIX MOAXOJMaX NMPUHATHS pelleHni (MHIMBHIYyalbHOE, NMPHHATHE PELICHHs B TpYIIe,
MIPUHSTHE PELICHUH TPYIIIOi);

CaMOCTOATENBHO COCTaBIATh AIrOPUTM pelleHHs (U3UYEeCKOM 3aaud WiIM IUIaHA MCCIENOBAaHHUA C Y4ETOM
HMEIOLINXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh Mpe/jiaraeMble BApHAaHThI PELICHHH;

JIeTIaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTpOJIb, 3MOIIHOH3JIBHBIﬁ HHTECJJICKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IIpeylaraTh IUIaH €€ N3MEHEHUS;

OOBSCHSITh NPUYUHBI JIOCTIDKEHUS! (HEJIOCTIDKEHHUS) PE3YIbTATOB JEATEIBHOCTH, JIaBaTh OLEHKY IPHUOOPETEHHOMY
OIBITY;

BHOCHTbH KOPPEKTUBBI B JICATEIBHOCTH (B TOM YHCIIE B XOJ1 BBIIOJIHEHUS] (PU3MYECKOr0 UCCIIE0OBAHUS HIIH [IPOCKTA) HA
OCHOBE HOBBIX OOCTOSITEIbCTB, N3MEHHMBIINXCS CUTYALlUii, YCTAHOBJICHHBIX ONIMOOK, BO3HUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIIOBUSIM;

CTaBUTH ce0sl HA MECTO APYroro 4eioBeka B XOAE CIOpa WM JUCKYCCHH Ha HAyYHYIO TeMY, IIOHUMAaTh MOTHBHI,
HaMEpEHUs U JIOTHUKY JPYToro;

NPU3HABaTh CBOE MPaBO Ha OMIMOKY IPH pelleHHH (QM3MYECKHX 3aJad WIM B yTBEPXKACHUSAX HAa HAaydHbIE TEMBI U
TaKoe ke IPAaBO APYroro.

INPEAMETHBIE PE3YJIbTATbBI

K xoHIiy 00y4eHust B 7 KJIacce MpeJMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y
00yJaroNIUXCsl YMEHHI:

UCIIONIb30BaTh MOHATHS: (U3MYECKUE W XUMHUYECKUE SIBJICHHS, HAOIO/ICHHE, SKCIEPUMEHT, MOJENb, THUIIOTE3a,
eMUHUIBI  (PU3MYECKUX BEIUYWH, aTOM, MOJIEKYJa, arperaTtHble COCTOSHHS BellecTBa (TBEpAOE, IKHUIKOE,
ra3oo0pasHoe), MEXaHHYEeCKoe JBIKEHHE (PaBHOMEPHOE, HEPABHOMEpPHOE, IMPSIMOIUHEHHOE), TPAeKTOpHs,
paBHozeHcTBYOMIAs cuia, nedopmanust (ynpyras, IiacTuueckas), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

pasnuuath siBneHus (qudy3us, TEIUIOBOE JBMKEHUE YaCTHI[ BEIIECTBA, PABHOMEPHOE IBHXXEHUE, HEPaBHOMEPHOE
JIBIDKEHHUE, MHEPLUS, B3aUMOAECHCTBUE TENI, PABHOBECUE TBEPIBIX TEJN C 3aKPEIUIEHHOW OChIO BpAILECHHS, Nepenadya
JAaBICHUS] TBEPABIMHU TEJIAMH, XUIKOCTAMH W Ta3aMH, aTMOC(pepHOe HaBlICHHWE, IUIaBaHWE TeJ, IPEBPAICHHUS
MEXaHUYECKOW YHEPTUH) IO OIMCAHUIO MX XapaKTepPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHPYIONINX AaHHOE
¢busnueckoe sBICHNHE;

pacrio3HaBaTh MPOSBICHHE H3YYCHHBIX (U3MUYECKUX SIBICHUI B OKPYXAIOIIEM MHpE, B TOM 4YHCIE (U3HMYSCKUE
SIBIICHHS B TIPUPOAE: PUMEPHI JBIDKEHUS C PAa3IMIHBIMHA CKOPOCTSAMH B KUBOW W HEXXHMBOH MPUPOAE, NEHCTBUE CHIIBI
TPEeHHUS B PUPOJAE U TEXHUKE, BIUSHIE aTMOC(HEPHOr0 TaBJICHUS Ha JKUBOW OPTaHU3M, TUIABAHUE PBIO, pBIYaru B TEJIE
YeNoBeKa, MPH 3TOM MEePEBOIUTH MPAKTUUECKYIO 3a/1a4y B YICOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (TIPH3HAKH)
(U3NIECKUX SIBIICHUIA;

OIMCHIBATh WU3YUCHHBIE CBOICTBA Tell M (PU3MYECKUE SIBIICHUS, WUCIONB3Yys (U3MUECKHE BEIIMYMHBI (Macca, 00BEM,
IUIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TEla, CHia
TpeHus, NaBJeHne (TBEPIOTO Tema, JKUAKOCTH, Ta3a), BRITAJKIBAIOIIAS CHJIa, MEXaHIMIecKast paboTa, MOIIHOCTb, IDIEY0
CHITBI, MOMEHT CHJIBI, KO3()(HUIIMECHT MOJIE3HOT0 JIEHCTBUS MEXaHM3MOB, KHHETHYECKas: M MOTEHIUANbHAS YHEPTHs),
TIPU OIMMCAHUU TPABIIBFHO TPAKTOBATH (PM3UUCCKHUH CMBICI UCIIONB3YEMBIX BEIWYHH, UX O003HAUCHHS W CHMHHIIBI
(bU3MIEeCKUX BETUYMH, HAXOMUTH (POPMYITEI, CBSA3BIBAIOIINE TAHHYIO (PU3NICCKYIO BEIHMINHY C APYTUMH BEITUIHHAMH,
CTPOUTH TPapUKHN U3YdECHHBIX 3aBHCUMOCTEH (PU3NIECKUX BEIMINH;

XapaKTepU30BaTh CBOMCTBA Tell, (GPU3NICCKUE SBICHUS U TPOIIECCHI, UCIIONB3Ys MPaBUIIa CIIOKEHUS CHII (BIOJb OTHOU
psiMOii), 3akoH ['yka, 3akon [lackais, 3akoH Apxumena, MPaBUIO paBHOBECHS phrdara (OJI0Ka), «30J0TOE MPABHIIO»
MEXaHUKH, 3aKOH COXPAaHCHHS MEXaHWYSCKOW HDHEPTHH, MPH ATOM [aBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHA U
3aIUCBIBATh €r0 MATEMATUYECKOE BBIPAJKEHUE;



e  OOBSACHATH (HU3MUYECKHE SBIICHHS, NPOIECCHI W CBOWCTBa Tel, B TOM 4YHCIE M B KOHTEKCTE CHTYaIMid
MIPaKTHKO-OPHEHTHPOBAHHOI'O XapaKTepa: BBIIBISATH IMPUYMHHO--CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBsCHEHHE H3 1-2
JIOTHYECKUX IaroB C ONOpOH Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3NYECKHMX SBICHUH, (U3UUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

e  pemiath pacu€THBIC 3a/a4u B 1—2 NIEWCTBHS, UCTIONB3Ys 3aKOHBI U (pOpMYIIbI, CBSI3BIBAIONINE (PU3NUYECKIE BEINUUHBL:
Ha OCHOBE aHAJIM3a YCJIOBHSI 33/1a4M 3aITUCHIBATH KPATKOE YCIOBHE, MTOACTABISATh (PH3HMUECKUE BEIMUUHBI B (DOPMYJIIBI
W TIPOBOAWTH pAacu€rhl, HAXOAUTH CIpPABOYHBIC JlAHHBIE, HEOOXOIWMBIE ISl pEIICHHWs 3ajad, OLECHUBAThH
PEATMCTUIHOCTH MOTYYEHHOH (PU3NUECKOI BEINYNHEI;

®  pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh IPH MOMOIH (PU3UUECKHX METONIOB, B ONHMCAHWUH HCCIIEJOBAHMS
BBIJIETIAITE MPOBEPSIEMOE TPENIONOKeHne (THUIOTe3y), pa3iinuaTh M HHTEPIPETUPOBATH IMOJTYYEHHBIH peE3yibTart,
HaXOJIUTh OIIMOKH B XOJI€ ONBITA, J1eNIaTh BBIBOJBI 110 €0 Pe3yIbTaTaM;

® [POBOIUTH ONBITHl IO HAOMIOACHUIO (M3UUECKHX SBJICHUH WIM (U3NYECKHMX CBOWCTB Tel: (OpMYIHPOBATh
MIpoBepsieMbIe TPEIIONIOKEHNUS, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOr0 000pYHIOBaHMS, 3alMCHIBATh XOJ OIbITA H
(OpMyIHpOBATH BBIBOJIBI;

®  BHINOJHATH NPSMBbIE HW3MEPEHUS] PACCTOSIHMS, BpPEMEHH, MacChl Tena, 00BEMA, CWIIBI M TEMIepaTrypbl c
WCIIONIb30BAaHUEM aHAJIOrOBBIX W HU(POBBIX MPUOOPOB, 3alWCHIBATH IOKA3aHHS NPHOOPOB C Y4YETOM 3a/JlaHHOU
aOCOIOTHOH MOTPEIHOCTH U3MEPEHHI;

®  [POBOJUTH HCCJEIOBaHHE 3aBUCHMOCTH OJIHOM (DM3MYECKOH BEIWYMHBI OT JPYrod C HCHOJB30BAHUEM IPSIMBIX
n3MepeHnil (3aBUCUMOCTH TYTH DPAaBHOMEPHO [BIDKYIIErocs Tela OT BPEMEHH [BIDKEHUS TeNa, CHIIbI TPEHUs
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa 0O0pabOTKM MOBEPXHOCTEH TeN W He3aBUCUMOCTU CHIIBI TPEHHS OT IUIOIAAN
COIPUKOCHOBEHHUS TEJI, CUJIbI YIPYTOCTH OT YIUIMHEHUsI MPY>KUHBI, BHITAJIKUBAIOLIECH CHIIBI OT 00bEMa MOrpyKEHHOM
HacCcTu T€JIa U OT INIOTHOCTH XUAKOCTH, ¢€ He3aBHCHUMOCTH OT IUIOTHOCTH TCiIa, OT F.]'Iy6I/IHbI, Ha KOTOPYIO IIOI'PYKEHO
TEJNo, YCIOBHH IUTABaHUSI TEJN, YCIOBHH PaBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHMU Y4EOHOTO
UCCIIEZIOBaHUs, COOMPATh YCTAHOBKY W BBINONHATh W3MEPEHUs, ClleAys NpPeIIOKEHHOMY IUIaHy, (HUKCUPOBATh
PEIYIbTATHI HOHy‘IeHHOﬁ 3aBUCHUMOCTHU d)HSH‘{eCKI/IX BCJIMYMH B BUAC MPEITOKCHHBIX Ta6HI/ILI )51 Fpa(bI/IKOB, JA€J1aTh
BBIBOJIBI IO PE3YNbTaTaM HCCIIEIOBAHMUS;

®  IIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PM3MYECKHX BEIMYMH (IUIOTHOCTb BELIECTBA JKMIKOCTH M TBEPAOrO Tema, cuia
TpPEHHs CKOJbKCHHUS, NaBJICHUE BO3/yXa, BBITAJIKHUBAIOIIAs CUJIA, IEHCTBYIOIIAsl HA MOTPYKEHHOE B JKUAKOCTh TEIO,
K03 UIMEHT MOJIE3HOr0 AEHCTBUA MPOCTHIX MEXaHU3MOB), ClIENys MPEAI0KEHHONH MHCTPYKLUH: IPH BBIIOTHEHUH
U3MEpEeHHi coOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BEIYHCIIATH 3HAUEHHE UCKOM O BETMYMHB;

e  co0Omro/aTh MPaBUIla TEXHUKK 0E30MaCHOCTH NpHU padoTe ¢ 1abopaTopHbIM 000PYIIOBaHHEM;

e  yKa3blBaTh NPHUHIMIBI AEHCTBHA NPUOOPOB W TEXHUYECKUX YCTPOWCTB: BEChl, TEPMOMETp, IHHAMOMETD,
COOOIIAIOIIECs COCYBI, OapOMETp, PhIvar, MOABMKHBIN 1 HEOABIKHBIN OJIOK, HAKIIOHHAS IUIOCKOCTH;

®  XapaKTepU30BATh MPUHIMIIBI JEHCTBUA U3ydEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOHCTB C OMOPOI Ha UX OMUCAHUA (B
TOM 4YHCIIE: MOMMUIHNKN, YCTPOUCTBO BOJONPOBOJA, TMAPABIMYECKUN Tpecc, MAaHOMETP, BBICOTOMEp, HMOPIIHEBOMH
HAcoC, apeoMeTp), UCHONB3Yd 3HAaHHUSA O CBOMCTBAaX (M3MYECKHX SBICHHH M HEOOXOXMMBIE (PU3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

®  NIPUBOAWTH IpHUMEPHI (HAXOOUTh HHOOPMAIHIO O MpUMEpax) MPAaKTHIECKOTO MCIOJIB30BaHU (PU3NUECKUX 3HAHHUHU B
MTOBCEHEBHOM JKM3HU s oOecmeueHns O€30mMacHOCTH Tpu oOOpameHHH ¢ NpuOopaMH M TEXHUISCKUMU
YCTpOWCTBaMH, COXpaHEHHS 3[J0POBbs M COOMIOACHI HOPM 3KOJIOTMYIECKOT0 TIOBEICHNS B OKPYXKAIOIIEH CpeIe;

®  OCYLIECTBJIATH OTOOpP MCTOYHHKOB MH(OpMaImy B MIHTepHETE B COOTBETCTBHH C 3aJaHHBIM MOMCKOBBIM 3aIIpOCOM, Ha
OCHOBE MMEIOIUXCS 3HAHUN U MMyTEM CPABHEHUS PA3IMYHBIX HCTOYHHKOB BBIACIATH HH(POPMALIHIO, KOTOpas SIBIAETCS
MIPOTHBOPEUNBOI MM MOXKET OBITH HEJOCTOBEPHOM;

®  WCIIONB30BATh NPU BBIIOMTHEHNUH Y4EOHBIX 3aJaHUM HAyYHO--TIONMYJSIPHYIO JIUTEPATYPY (PU3MYECKOTO COMep KaHUs,
CIpaBOYHBIE MAaTEPHAIIBI, PEeCYpCHl ceTH MHTepHeT, BiIaaeTh NpuéMaMy KOHCIICKTHPOBAHMS TEKCTa, IIPe0Opa3oBaHms
WHPOPMAIIUU U3 OTHOW 3HAKOBOU CHCTEMBI B APYTYIO;

e co37aBaTh COOCTBEHHBIE KPATKHE NMHCHMEHHBIE M YCTHBIC COOOIIEHWS HAa OCHOBE 2—3 WMCTOYHHKOB WH(OPMAINN
(U3MUECKOr0 COAEpKaHMSA, B TOM YHCIE IyONMYHO JA€NaTh KPaTKWE COOOILICHUs O pe3ynbTaTaX IMPOEKTOB HIIN
Y9eOHBIX HCCICIOBAHUMA, MPH 3TOM TPaMOTHO HCIOIH30BATH HM3YUEHHBIN MOHATHWHBIA ammapaT Kypca (QH3UKH,
COTPOBOXKIATH BBICTYIUIEHHE TIPE3CHTALINEH;

® [IpU BHINIOJHEHWH Y4YeOHBIX NPOEKTOB M HCCIEAOBAHWI pachpenesnsTh OOsS3aHHOCTH B TPYIIE B COOTBETCTBHH C
TIOCTABJICHHBIMHY 33/la4aMH, CJICTUTh 32 BHITOJIHEHUEM TIIaHa JEHCTBUH, aleKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA B
JIeATENTLHOCTh TPYIIBI, BHICTPANBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAast MHEHHE OKPY>KAIOIINX.

K koHIy oOyuenns B 8 Kiacce mpeaMeTHBIE pe3ylIbTaThl Ha 0a30BOM YpOBHE JOIDKHBI OTpaXkaTh CHOPMHPOBAHHOCTH Y

0o0ydJaromuxcst yMEHHUH:

®  HCIIONB30BATh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBIDKEHHE aTOMOB M MOJICKYJI, arperaTHbIe COCTOSHHS
BEIIECTBA, KPUCTAUIMYECKWE W aMop(HBIC Tela, HACHIIICHHBIH M HEHACBHIICHHBIH Map, BIAXXKHOCTh BO31YyXa,



TeMIepaTypa, BHYTPEHHsISI SHEpIus, TEIUIOBOM ABHUTraTelb, JJIEMEHTAPHBIN JIEKTPUYECKUH 3apsifl, DJIEKTPUYECKOe
oJie, MPOBOJHUKY U AUIIEKTPUKH, IOCTOSHHBIN 3JEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

pa3nuuaTh SBIEHHS (TEIUIOBOE pAaclIMpEeHHe M CKaThe, TeIulonepenaya, TEIUIOBOe paBHOBECHE, CMadyMBaHHUE,
KalWUIIpHBIE SIBJICHUS, WCHAapeHue, KOHJAEHCAIWs, IUIaBJIeHWe, KpUCTaJuIM3anus (OTBEpAcBaHNE), KHUIICHHE,
Terionepenada (TEIUIONPOBOJHOCTh, KOHBEKIMWS, W3JIyUEHHE), OJIEKTpH3alUs TeJl, B3aWMOACHCTBHE 3apsiIOB,
JIEUCTBUS IEKTPUYECKOTr0 TOKa, KOPOTKOE 3aMBIKaHUE, B3aUMOJEUCTBUE MArHUTOB, NEHCTBHE MarHUTHOrO MOJA Ha
TIPOBO/IHMK C TOKOM, BJIEKTPOMAarHUTHasE MHIYKIMS) MO OIMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE;

pacIio3HaBaTh NPOSBICHHE W3YYCHHBIX (DM3MUYECKUX SIBICHHH B OKPY)KAalOIIEeM MHpE, B TOM 4YHCIe (QU3NYECKHUe
SIBIIEHUS B TIPHUPOJIE: MOBEPXHOCTHOE HATSHKEHHE M KalWJUIPHBIE SIBICHUS B MPHPOJE, KPUCTAJUIBI B IPUPOZE,
m3nydeHue ConHna, 3aMep3aHHe BOAOEMOB, MOpCKHe Opusbl, oOpa3oBaHUE pOCHl, TyMaHa, WHes, CHera,
9JIEKTPUUYECKHE SIBIICHUS B aTMOCc(]epe, IIeKTPUUECTBO KHUBBIX OPIraHU3MOB, MarHUTHOE IT0JIe 3eMIIH, Jpeiid momocos,
pOJb MarHUTHOT'O TOJIA AJIS JKU3HU Ha 3emile, MONApPHOE CUSHHE, IPU 3TOM MNEpeBOIUTHh MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (NPU3HAKH) (PU3NUECKUX SIBJICHUIA;

OITUCHIBATh M3Y4YEHHBIE CBOMCTBA TeNl W (DM3MUECKUE SIBJICHHS, WCIONB3Yysl (DU3MuUecKre BeIMYHMHBI (TeMmeparypa,
BHYTPEHHSS DHEPrus, KOJUYECTBO TEIUIOTHI, YIENbHAas TEIUIOEMKOCTh BEILECTBA, yIENbHAs TEIIoTa IJIaBICHUS,
ylenbHas TeIuloTa NapooOpa3oBaHUs, yhelbHas TEIJIOTa CrOpaHMs TOIUIMBA, KO3((MHUIMEHT IONE3HOro JeHCTBUS
TEIJIOBOM MAIMHBI, OTHOCUTENBbHAs BIAXKHOCTb BO3/yXa, OJIEKTPHUUYECKUH 3apsij, CuUla TOKa, JIEKTPHYECKOE
HaNpsDKEHWE, CONPOTHBJICHWE TPOBOIHMKA, YIEIBHOE CONPOTHBICHHWE BelIeCTBa, paboTa ¥  MOIIHOCTh
QJICKTPUYICCKOT'O TOKa), Ipyu OIMMCAaHUM TIPABUJIBHO TPAKTOBATH d)HSH‘ICCKHIZ CMBICJI HCIOJIb3YEMbIX BEJIWYUH,
o6o3Haqu1/m " CAUHUIBI d)I/ISI/I‘-ICCKI/IX BCJIMYHUH, HAXOIUTh (bOpMyJ'lbI, CBA3BIBAIOINEC JaHHYIO (bI/IBI/I‘ICCKyIO BCIIMYNHY
C IpYTUMU BEJIMYMHAMH, CTPOUTH rPpaUKH U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIUYNH;

XapaKTepru30BaTh CBOMCTBA TeJ, (M3MIECKHE SIBICHUS U MPOLIECCHI, UCIIOJIb3YS OCHOBHBIE MOJIOXKEHHUS MOJIEKYIISIPHO-
-KMHETUYECKOW TEOpUU CTPOCHUs BEIIECTBA, MPUHIMII CYNEPIO3UIMHU MMojel (Ha KayecTBEHHOM YPOBHE), 3aKOH
coxpaHeHMs 3apsija, 3akoH OMma Aisl ydacTka LenH, 3akoH Jlkoyis—JIeHna, 3aKoH COXpaHEHHs SHEPTUH, MPU 3TOM
J1aBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIIUCHIBATh €0 MaTEMAaTHYECKOE BBIPAKEHUE;

OOBSACHATH  (pU3MUYECKHE TpOLECcCHl M CBOMCTBA Teld, B TOM YHCI€ M B  KOHTEKCTE  CUTYyalHid
MPaKTUKO-OPHEHTUPOBAHHOTIO XapaKTepa: BBIABIATh INPUYUHHO-CICACTBEHHbIE CBSA3H, CTPOUTH OOBsCHEeHHE u3 1—2
JIOTMYECKUX IIaroB ¢ OMOpPOM Ha 1-—2 W3yYeHHBIX CBOMCTBA (DM3MYECKUX SBICHUH, (QU3MYECKHX 3aKOHOB WIH
3aKOHOMEPHOCTEW;

peiaTh pacyéTHbIC 3aa4u B 2—3 NEWCTBUS, UCIIOIB3YS 3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMUMHBL:
Ha OCHOBE aHajM3a YCJIOBMS 3aJadM 3alllChIBaTh KPATKOE YCIOBME, BBIBIATH HEIOCTATOK JAHHBIX AJISI PELICHUS
3aJa4yy, BHIOMpaTh 3aKOHBI W (HOpPMYJBI, HEOOXOAMMBIE Ul €€ pelleHHs, NPOBOAUTH pPAcyEéThl W CpaBHHUBATb
MOJTy4eHHOE 3HaYeHHe (PU3HIECKOI BEMYHMHBI C H3BECTHBIMU JJAaHHBIMU;

pacno3HaBaTh HPOOJIEMBI, KOTOPblE MOXXKHO PEIINTh IPH IMOMOIIM (PU3NYECKUX METOHOB, HCIIONB3YS OMMCAHHE
HCCIIEIOBAHMS, BBIIESTE MPOBEPSIEMOE MPEANOIOKEHHE, OLIEHWBATh MPAaBMWIBHOCTh MOPSJKa MPOBEICHUS
HCCIIEJOBaHMS, IeNIaTh BBIBOIBI;

MIPOBOJIUTH OIBITHL 1O HAOMIONCHUIO (PU3WYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB TelNl (KallWJUIIPHBIC SBICHHS,
3aBHCHMOCTD JIaBJICHHS BO3/yXa OT €ro o0bEMa, TEMIEpaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HATPEBAHMS NPHU
M3ITy4eHUU OT IBETa W3Iydaromieil (moryiomaroniel) MOBEPXHOCTH, CKOPOCTh HCMAPEHHUs BOABI OT TEMIIEPaTyphI
KHUIKOCTH M IUIOmagu €€ TIOBEPXHOCTH, OJJEKTPH3allisl Tel W B3aUMOJACHCTBHE JIIEKTPHUUECKHUX 3apsiioB,
B3aMMOJCHCTBUE ITOCTOSHHBIX MAarHUTOB, BHM3yalHM3alldsi MAarHUTHBIX IIOJNEH IOCTOSHHBIX MAarHWUTOB, JCHCTBHS
MarHUTHOTO TOJsI Ha IPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA, CBOMCTBA 3JIEKTPOIBUraTENs MOCTOSHHOTO
TOKa): (OPMYIHPOBATH IPOBEPsiEMBbIC NPEAIIONOKEHHs, COOUpPATh YCTAHOBKY M3 NPEIIOKEHHOrO 00O0pYyIOBaHWUS,
OITUCHIBATH XOJI ONBITA U (POPMYIHPOBATH BHIBOJBI;

BBINOJHATH NPSAMBIE M3MEPEHHS TEMIIEPATypbl, OTHOCHTENBFHOM BIIaXKHOCTH BO3/1yXa, CHJIBI TOKA, HAIPSDKEHHS C
WCTIONIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DM3MUECKMX BEIMYHMH, CPAaBHUBATH PE3YIbTaThl M3MEPEHUH C
YIETOM 3aJaHHOW a0COIIOTHOM ITOTPEITHOCTH;

MIPOBO/INTH HCCIIEIOBAHUE 3aBHCHMOCTH OIHOW (M3MUYECKOM BENWYMHBI OT JPYroil C HCIHONB30BAHHUEM IPSIMBIX
M3MepeHnii (3aBUCUMOCTh CONPOTHBIICHUS MPOBOAHMKA OT €T0 JUIMHBI, TIOMAAN MOMEPEeYHOro CEYSHUS U yAETBHOTO
COTIPOTHUBIICHHS BELIECTBA MPOBOJHUKA, CHJIBI TOKA, MAYIIErO 4epe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOJHHKE,
HCCIIEIOBAHNE ITOCIE0BATENbHOIO W TapajuIeIbHOTO COEIMHEHHH MPOBOJHWKOB): IUIAHWPOBATH HCCIIEIOBAHHE,
coOMpaTh YCTAaHOBKY M BBINOJHATH H3MEPEHHUs, Clenys TMpeaoKeHHOMY IUIaHy, (HKCHPOBATh pPE3YIbTATHI
TIOTY9E€HHOW 3aBUCHMOCTH B BHJE TaOINI] M Tpa(h)UKOB, JIETIaTh BHIBOABI 110 PE3YAbTATAM HCCIICIOBAHMS;

MIPOBO/INTh KOCBEHHbIE N3MEPEHUS (PM3WYECKUX BEMMUYMH (yAENbHas TEIIOEMKOCTh BEIECTBA, COMPOTHBIICHHE
MIPOBO/IHMKA, PabOTa M MOLIHOCTH JJEKTPHUECKOr0 TOKA): ITIAHUPOBATh M3MEPEHHs, COOMPATh 3KCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYs NPEI0KEHHOW HHCTPYKIUH, U BBIYMCIATH 3HAUCHUE BETUYUHBI;

co0JTI0/1aTh MTPpaBMIIa TEXHUKH OE30ITaCHOCTH IpU padore ¢ 1abopaTopHBIM 000PYIOBaHHEM;



XapaKTeprU30BaTh MPHUHIINIBI IEHCTBHS U3yIEHHBIX TPHOOPOB M TEXHMYECKUX YCTPOUCTB C OIIOPOH Ha MX OMUCaHUs (B
TOM 4YHCIIE: CHUCTEMa OTOIUIEHHS JOMOB, THIPOMETp, IapoBas TypOWHa, amIlepMeTp, BOJBTMETP, CUETUHK
JJIEKTPUYECKOH SHEPTUH, JJIEKTPOOCBETHTENbHBIE IPHOOPHI, HarpeBaTelbHBIE 3JIEKTPONPHOOPHI  (TIpUMEpHI),
JJIEKTPUUYECKHE TPEJTOXPAHUTENHN, DJIEKTPOMATHAT, 3JIEKTPOJBHUIaTeNhb IMOCTOSHHOIO TOKa), MCHONB3Ysl 3HAHUS O
CBOMCTBaxX (PM3NUECKUX SBICHUN M HEOOXOMMMBIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacIio3HaBaTh MIPOCTHIE TEXHUUECKHE YCTPOMCTBA U N3MEpPHUTENbHBIC IPHOOPHI TI0 CXeMaM U CXeMaTHYHBIM PUCYHKaM
(PKUIIKOCTHBI TEPMOMETp, TEPMOC, ICHXPOMETP, TUTPOMETp, JABUTATEIb BHYTPEHHEro CrOpaHusi, 3JIEKTPOCKOI,
peocTaT), COCTABJIATh CXEMBI JTEKTPUUECKUX LETIeH ¢ II0cIeJ0BaTeIbHBIM U NapaJUIeIbHBIM COSIUHEHUEM 3JIEMEHTOB,
pasinyas ycIOBHbIE 0003HAUEHHS 2JIEMEHTOB HJIEKTPUUECKUX IIereil;

MIPUBOANTH TPUMEPHI (HAXOIUTh MH(OPMALMIO O TPUMEpax) NPaKTUIECKOr0 MCIONb30BaHus (PU3NYECKUX 3HAHUH B
TIOBCETHEBHOW JKM3HU JUIs oOecriedeHuss OE30MaCHOCTH MpU OOpalleHnd C MpuOopaMH M TEXHUYECKUMHU
YCTPOMCTBaMU, COXpaHEHUs 3/J0POBbsI U COOJIOJEHN HOPM SKOJIOTHYECKOro IOBEIEHNS B OKpYXKalolIel cpene;
OCYLIECTBIISITH ITOUCK HH(pOpPMaINK (HU3MYECKOro cofepkanus B lIHTepHeTe, Ha OCHOBE UMEIOIIMXCSl 3HAHUI U TTYTEM
CpaBHEHUsI JJONIOJHUTENBHBIX UCTOYHUKOB BBLICNSATh WH(OPMAIHIO, KOTOpas SIBJSIETCS MPOTUBOPEYMBOM MIIM MOXKET
OBITh HEZIOCTOBEPHOI;

WCIIONIb30BaTh IIPU BBINOJIHEHWH YYEOHBIX 3aJlaHWil Hay4YHO--TIONMYJSIPHYIO JIMTEPATypy (PU3NYECKOTO COMEpIKaHUs,
CIpaBOYHBIE MATEPHAIIBI, pecypchl ceTn MHTepHeT, BiaaeTh npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, TPpeoOpa3oBaHus
nH(poOpMaLUK U3 OJJHOH 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3J1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpAaTKHWE YCTHBIE COOOLIeHUs, 0000mas WH(OpMAlWI0 W3 HECKOIBKUX
UCTOYHUKOB (DM3MYECKOr0 COJEpKaHUs, B TOM YHCIIE IyOJMYHO IPEACTABISATh Pe3ylIbTaTbl NPOEKTHOH WIH
UCCIIEZIOBATENbCKON NIESITENIbHOCTH, TPH 3TOM TPaMOTHO KCIONB30BaTh M3YYEHHBIM MOHATUHHBINA armapar Kypca
(bU3MKH, COMPOBOXK/IATH BHICTYIICHUE MPE3EHTAIHEH;

NP BBITIOTHEHUH YUEOHBIX MMPOEKTOB M MCCIEOBaHNN (PU3NUECKHX MPOIECCOB PACHPENelisiTh 00I3aHHOCTH B TPYIIIE
B COOTBETCTBUH C IOCTABJICHHBIMH 3aJ[a4yaMH, CIEIUTh 32 BBIOJIHEHHEM IUIaHa ACHCTBUII U KOPPEKTHPOBATH €ro,
aJICKBATHO OLICHWUBATh COOCTBEHHBI BKJIaJ B JIEITEIbHOCTh TPYIIbl, BbICTPAaUBaTh KOMMYHHUKAaTHBHOE
B3aUMOJICIICTBHE, POSBIISS TOTOBHOCTD pa3pemaTh KOH(QINKTHL.

K xoHIiy 00y4eHust B 9 KjIacce MpeJMETHBIC PE3yIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y
00y4JaIoUIUXCsl YMEHUIL:

UCIIONB30BaTh IOHATHA: CHUCTEMa OTCY€Ta, MaTepualbHas TOYKa, TPAEKTOPHS, OTHOCHUTEIBHOCTb MEXaHHYECKOTO
IBwxkeHus, nedopmarms (ynpyras, IJIacTHYECKas), TPEHHE, LEHTPOCTPEMHUTENbHOE YCKOPCHHE, HEBECOMOCTb U
Heperpy3Ky, LEHTpP THKECTH, aOCOIIOTHO TBEPIOE TEO, NEHTP TSHKECTH TBEPAOro Tella, PAaBHOBECHE, MEXaHUYECKHE
KoJe0aHMs M BOJHBI, 3BYK, HHPPA3BYK H YJIbTPa3BYK, HJICKTPOMarHUTHBIC BOJHBIL, IIKajla 3JIEKTPOMAarHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JaJbHO30PKOCTh, CIIEKTPHI MCIIYCKAaHHS W IOTJIOLICHUs, aib(a-, 0eTa- M raMma-m3iaydeHus,
W30TOIIBL, SEPHAs YHEPreTHKA;

pas3nuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEIHOE IBIDKEHIE, PABHOYCKOPEHHOE MPSMOIUHEHHOe
JBIDKEHUE, CBOOOAHOE MaJeHHe TeJ, pABHOMEPHOES IBIKEHHE IO OKPYXHOCTH, B3aUMOIECHUCTBHE TeJ, PEaKTHBHOE
JBIDKEHHUE, KoJeOaTeIbHOe OBIDKEHHE (3aTyXarollue W BHIHY)KICHHBIC KOJeOaHuUs), pe30HAHC, BOIHOBOE IBIKCHHE,
OTpakeHHE 3BYKa, IMPAMOIMHEHHOE pPAcIpOCTpaHCHHE, OTPAXKEHHE U IIPEJIOMJIEHHE CBETa, IOJHOE BHYTpEHHEE
OTpa)keHHE CBETa, PA3JIOKEHHE OEJoro CBeTa B CIEKTP W CIOKEHHE CIIEKTPAJbHBIX IIBETOB, AUCIIEPCHS CBETA,
€CTECTBEHHas PaJANOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTPa M3IYYSHHs) 110 ONHMCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PHM3UYECKOE SBIICHUE;

pacno3HaBaTh INPOSBJICHHE W3YyYEHHBIX (DU3MUYECKHX SIBICHUH B OKpPYXKAIOIIEM MHpe (B TOM 4HCie (H3HYSCKUE
SIBJICHHS B NPUPOZE: NPHIMBBL U OTJIUBBI, IBIDKCHHE IUIaHeT COJHEYHOH CHCTEMBl, PEaKTHBHOE IBIKEHHE >KUBBIX
OPraHU3MOB, BOCHPHATHE 3BYKOB YXHBOTHBIMH, 3€MJICTPSCEHHE, CEHCMHYECKHE BOJHBI, IIyHAMH, 3XO, IBETa Tell,
ONTHYECKHE SIBIICHUS B IPUPOAE, OMOIOrHYEcKOe IeHCTBHE BHAWMOIO, YIBTPa(UONETOBOrO M PEHTTEHOBCKOTO
W3ITy4eHHUH, ©CTECTBCHHBIH DPAJMOAKTUBHBIA (OH, KOCMHUYECKHE IY4H, PAJHOAKTHBHOE H3IIy4eHHE IPHPOIHBIX
MUHEpaJoB, ACHCTBUE paJMOaKTHUBHBIX M3JIyYCHUH HA OpPraHW3M 4YeloBeKa), MPU ATOM IEPEBOAUTH MPaKTHIECKYIO
3a/avy B yueOHYIO, BBIICISIT CYIIECTBCHHBIE CBOWCTRA (TIPI3HAKH) (PHU3UIECKHUX SBICHUI,

OIMCBHIBAaTh W3yYCHHBIC CBOKWCTBAa Teld M (PU3MUECKUE SIBICHHS, UCHONB3YSd (U3MUECKHE BENMYMHBI (CpemHss |
MTHOBEHHAsi CKOPOCTh TeNa IPU HepaBHOMEPHOM ABW)KCHHUH, YCKOpPEHHE, NepeMelleHne, MyTh, YIIoBas CKOpPOCTh,
CHJIa TPEHHs], CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOpPEHHE CBOOOIHOrO MaJleHMs, BEC TeNla, UMITYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHH4Yeckasi paboTa M MOIIHOCTb, NMOTEHIMAIbHAS SHEPTUs Tena, MOAHSATOrO HAJ MOBEPXHOCTHIO 3EMIIH,
TIOTEHI[MATIbHASL JHEPTUS CXKATOW TPYXKWHBI, KAHETHYECKash SHEpTus, IONHAs MEXaHW4YecKas JHEprus, Mepuoi H
yacToTa KojeOaHWi, UIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, ITOKA3aTeNb MPETOMIICHHS
cpenbl), MpH ONHMCAHWM TIPABHIBHO TPAKTOBATh (PU3WYECKUI CMBICI HCIOJNB3YEMBIX BEIWYMH, OOO3HAYECHUS M
eIMMHNIB (PU3UIECKUX BETMYMH, HAXOAUTH (POPMYIBI, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BENUUUHY C APYTHMHU
BEIMYNHAMH, CTPOUTD I'padUKN U3Y4EHHBIX 3aBUCUMOCTEH (PM3NIECKUX BEIIMUYMH;



XapaKTeprU30BaTh CBOICTBA Tel, PU3MUYECKUE SIBICHHUS M ITPOLECCHI, MCIOIb3Ys 3aKOH COXPAaHEHHs SHEPruH, 3aKOH
BCEMHPHOT'O TATOTESHUS, IPUHIINII CYTIEPIIO3ULINH CHJI, IPUHIMI OTHOCUTENbHOCTH [ anmiiest, 3akoHs! HeloTOHA, 3aKOH
COXpaHEHMs] MMITYJIbCa, 3aKOHBI OTPAXKEHHs W TPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHs 3apsIO0BOIO U MacCOBOI'O
YuceNl TPH SJIEPHBIX peaknusX, MpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa W 3aIlCHIBATH €ro
MaTeMaTH4eCcKOe BEIPa)KEHNUE;

OOBSACHATH  (M3MUYECKHE TpOLECChl W CBOWMCTBA Tel, B TOM 4YHCIE W B  KOHTEKCTE€ CHTYyaIlHid
MIPaKTHKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBUBISATH MPHYMHHO--CIIECJCTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE M3 2—3
JIOTHYECKUX WIaroB C OMOpOod Ha 2-3 W3y4YEeHHBIX CBOWCTBA (DM3MYECKUX SIBJICHUH, (PU3NYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemats pacu€rHble 3amaud (ONMparolyecs Ha CUCTEMY W3 2—3 ypaBHEHHMH), WCIIONB3Ys 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIONINE (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3aITHChIBATh KPATKOE YCIIOBUE, BBISBIISTH
HEJIOCTAOUINE WIIM M30BITOYHBIEC JaHHbBIE, BHIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOJUMBIE ISl PEIIeHHs, TIPOBOIUTH
pacy€Thl ¥ OLIEHUBATh PEATMCTUYHOCTD MOIYYEHHOI'0 3HaUeHUS (PU3NIECKON BETMYHHBI;

pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXXHO PELIMTh NPU MOMOIIM (PU3UUECKHX METOJOB, HCIOJb3Ysl ONUCAHUE
WCCIIEIOBAHMs, BBIICISATH MPOBEPSIEMOE MPEANOJIOKEHHE, OLEHHBAaTh IPABHIBHOCTh IIOpSAKA IPOBENCHHS
WCCIIeJOBAHMS, IeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIO/ICHUI U ONBITOB;

MIPOBO/IUTD ONBITHI IO HAOMIOCHNIO (PU3UUECKHX SBICHUN MM (PU3NYECKUX CBOWCTB TeN (M3ydeHHE BTOPOro 3aKOHa
HororoHa, 3aK0oHa COXpaHEHUsI SHEPTUH, 3aBUCUMOCTb Iepruojia KoieObaHui MPY>KMHHOI'O MasiTHIUKA OT Macchl Ipy3a u
WECTKOCTU MPY)KUHBI U HE3aBUCUMOCTh OT aMILIUTY/Ibl MaJIbIX KOJIeOaHHH, PSMOJIMHEHHOE paclpoCcTpaHeHne CBeTa,
pasiokeHue 0eroro cBera B CIIEKTP, M3YUSHHE CBOMCTB M300pa)KeHHs B IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs
npenMera B coOMparolieil JuH3e, HAOJIOJICHUE CIUIONIHBIX W JIMHEHYAThIX CHEKTPOB M3JIYYEHHs): CaMOCTOATEIHHO
coOMpaTh YCTaHOBKY W3 HW30BITOYHOrO HaboOpa OOOpYIOBaHHS, ONWCHIBATH XOJI ONbITA W €ro pe3yJbTaThl,
(GhopMyITHPOBATH BHIBOJIBI,

TPOBOJIUTEH TP HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONMpEelisis CpeHee 3HAaUCHHE M3MEPSIeMOi BeTHYUHBI
(oxycHOe paccTosiHHE CcOOHUparoliel JIMH3bI), OOOCHOBBIBATH BBHIOOP cHocob0a H3MEpeHUs (W3MEPUTEIHLHOIO
npudopa);

NPOBOJMTH HCCIEIOBAHUE 3aBUCUMOCTEH (DM3MYECKMX BEIMYMH C HCIONB30BAaHHEM MPAMBIX H3MEpEHHUIt
(3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JABWKCHHH 0€3 HauyaJlbHOM CKOPOCTH, IepHoja KonedaHuit
MaTEeMaTH4YeCKOr0 MasTHHKa OT MJIMHBI HUTH, 3aBHCHMOCTH yIJla OTpPaKEHHS CBeTa OT yIVa HaJeHus M yria
NpEeNOMIICHHS OT YIVIa NMAJASHUs): IUIAHUPOBATh UCCIIEAO0BAHHE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl HOMY4YEHHOH 3aBHCHMOCTH (DM3MYECKHX BEJIMYMH B BHAE TaOmunm M rpadukoB, AenaTh BHIBOIABI 110
pe3yabTaTaM HCCIeIOBaHUS;

NPOBOJNUTH KOCBEHHBIE W3MEpeHHs (QM3HYECKHX BEIHYMH (CpemHssi CKOPOCTh M YCKOpEHHEe Tela MpH
PaBHOYCKOPDEHHOM JBWKEHHH, YCKOPEHHE CBOOOAHOTO TaAeHHus, >XECTKOCTb INPYKHHBI, KOd()OUIUEHT TpeHHs
CKOJB)XEHHUS, MeXaHn4deckasi paboTa U MOLIHOCTh, YACTOTa W IEepHoZ KoneOaHMi MaTeMaTH4eCKOro U MPYKUHHOTO
MasTHHKOB, ONTHYECKas CHIa COOMpArolledl JMH3BI, PaJlOAaKTHBHBIA ()OH): IUIAHUPOBATH HM3MEPEHHs, COOMpaTh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIOIHATH U3MEPEHHUS, CIIENysl IIPEAIOKEHHOH HHCTPYKINH, BEIYUCIIAT 3HAUCHHUE
BEJIMYMHBI M aHAJTM3UPOBATH IOJydEHHBIE PE3YJIBTATHI C YIETOM 3aIaHHOM IIOTPEITHOCTH M3MEPEHUI;

coOIFOIaTh MPaBMIIa TEXHUKU 0€30IIaCHOCTH MPH padoTe ¢ 1abopaTOpHEIM 000pYI0BaHUEM;

pas3MyaTh OCHOBHBIE IPU3HAKH M3YYEHHBIX (DU3MUYECKUX MOJENEH: MaTepHalibHasl TOUKa, aOCOMIOTHO TBEPAOE TEIIO,
TOYEYHBIA UCTOUYHHK CBETA, JIyd, TOHKAs JINH3a, IUIAHETapHAs MOJENb aToMa, HyKIIOHHAs: MOJEIb aTOMHOTO SIIIpa;
XapaKTepHU30BaTh IPHHIMITEI ASHCTBUS H3YYEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOKCTB C OMOPOI HA MX OnmHcaHus (B
TOM YHCJE: CHHAOMETP, NAaTYUKH IIOJOKSHHUS, PACCTOSHHSA W YCKOPEHHS, pakera, 9XOJOT, OYKH, IIePUCKOII,
(oToamnmapaT, ONTHIECKUE CBETOBOJBI, CIIEKTPOCKOIL, JO3UMETp, kKamepa BuiibcoHa), HCIONB3ys 3HAHUS O CBOMCTBaX
(u3nUIecKrX SBICHUN M HEOOXOAUMBIC (PU3NICCKUE 3aKOHOMEPHOCTH;

UCIIONB30BaTh CXEMbBl M CXEMATHYHBIE PUCYHKH M3YYCHHBIX TEXHHYECKHX YCTPOHCTB, M3MEPHTEIBHBIX NPHOOPOB M
TEXHOJIOTHYECKUX IPOLECCOB INPH PELICHUH YYeOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKHUE CXEMBI Ul HOCTPOCHHS
n300pakeHUH B TIOCKOM 3€pKajie U COOMPATOIIEH JIIH3E;

NPUBOIUTE NMPUMEPHI (HAXOAUTh HH(POPMALUIO O MPUMEpax) NPaKTUYECKOr0 UCIIOIb30BaHMS (PH3NYECKHX 3HAHUHA B
MTOBCEIIHEBHOM JKM3HU i obOecmeueHns O€30mMacHOCTH TpH oOpameHnH ¢ npuOopaMH M TEXHHICCKUMU
YCTpOWCTBaMH, COXpaHEHHS 37J0POBbS M COOJTIOICHHST HOPM 3KOJIOTHIECKOT0 TIOBEJICHNS B OKPYXKAIOIIEH cpere;
OCYIIECTBIIATh IOMCK HH(pOpMaIK (pu3ndeckoro copepkanusi B IHTepHETe, caMOCTOATENHHO (HOPMYIHPYS
TIOMCKOBBI 3aIIPOC, HAXOAUTD ITYTH OIPEAEIECHHSI JOCTOBEPHOCTH MOIYdYEeHHOW HH(OpMAIMK Ha OCHOBE MMEIOIINXCS
3HAHWN U JOTIOJHUTEIbHBIX HCTOYHUKOB;

WCTIONB30BATh IIPU BBIMOJIHEHWH YYEOHBIX 3aJaHWi HaydHO--TIONMYJSIPHYIO JIUTEPATYpy (PU3WYECKOTO COMEpIKaHUS,
CIpaBOYHBIE MAaTEPHAIIBI, PeCypChl ceTH MHTepHeT, BiaaeTh NpuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, IIPeoOpa3oBaHus
nH(popMannK U3 OJHONW 3HAKOBOW CHCTEMBI B IPYTYIO;



co3JaBaTh COOCTBEHHBIE NMMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMAIMU N3 HECKOIBKUX HCTOYHHUKOB
(U3MYECKOr0 CcofepKaHusl, IyOIMIHO TPECTABIATh PE3YAbTAaThl IPOSKTHOM MIIM HCCIIEI0BATEIbCKOM NeSITENbHOCTH,
TIPY 3TOM TPaMOTHO HCIIOIB30BaTh M3yYEHHBIH MTOHATHHHBIN anmapar n3y4aeMoro pasaena (GU3UKH ¥ COMPOBOXKIATH
BBICTYIJICHUE TIPE3EHTaIel ¢ y4ETOM OCOOEHHOCTEH ayaUTOPHN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHMPOBAHUE

7 KJIACC
KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB H TeM (uudposnie)
KonTponbsnsie IIpakTnuyeckue
n/n MPOrpaMMbI Bcero o0pa3oBaTeIbHBIE
padoThI padoThI
pecypcbl
Pazgen 1. @usuka u eé poJib B IO3HAHMM OKPY’KAIOLIEr0 MUpa
11 ®dusuka - HayKa O MPUPOJIC 2 bubamorexa LIOK
' VK PUpOR https://m.edso0.ru/7f416194
Bbubaunoreka [JOK
1.2 o 2 1
HISHTICCICHE BEMHHHHET https://m.edsoo.ru/7f416194
13 E . 5 1 bubmuoreka [TOK
. CTCCTBCHHOHay‘IHBII/I METOA ITIO3HAHHUA https://m_edsoo_ I'U/7f416194
Hroro no pazneny 6
Paznen 2. IlepBoHavyaibHbIe CBEACHNS 0 CTPOCHHH BelllecTBa
bubanoreka [JOK
21 CTpoetie BellecTsa ! https://m.edsoo.ru/7f416194
29 JIBm>keHHME M B3aMMOJICHCTBHE YaCTHI] 2 1 bubanoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubanoreka [JOK
2.3 A 2
TPETATHEIE COCTORHMA BelliccTRa https://m.edsoo.ru/7f416194
HUroro no pazpery 5
Pa3nen 3. [IBuskeHue u B3auMojaeiicTBUe TeJl
Bubmmorexa IIOK
31 Mexarmricckoc ABuKeHMe 3 https://m.edsoo.ru/7f416194
Bubmmorexa IIOK
3.2 )4 4 1
HEPHIL, MACCd, TUIOTHOCTE https://m.edsoo.ru/7f416194
Bbubnuoreka [TOK
33 Cuna. Bt cun 14 . 2 https://m.edsoo.ru/7f416194
Wroro no pazaeny 21
Pa3nen 4. [laBienue TBEPIABIX TeJ, *KUAKOCTEH U ra3oB
4.1 Hasnenue. Ilepenava nasneHus TBEPABIMU 3 Bubmmotexa LIOK



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

TeJaMu, XUIKOCTSIMH U Ta3aMHu https://m.edsoo.ru/7f416194
Bbubnunoreka [JOK
4.2
Jlagexte HakoCTH > https://m.eds00.ru/7416194
Bubaunoreka [JOK
4. A
3 TvOChepHOe AaBACHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE XKUIKOCTU U ra3a Ha MOTpyXKEHHOE 7 1 3 bubanorexa [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3gea 5. PaGota u MoIHOCTh. JHeprus
Bbubaunoreka [JOK
Nl P 1
> aora  MOMIHOCTS 3 https://m.edsoo.ru/7f416194
bubaunoreka [JOK
52 HpocTere MexammsMEl S ! https://m.edsoo.ru/7f416194
bubaunoreka [JOK
. M 4 1 1
53 CRAHTCCIa SHepTiA https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
8 KIIACC
KosmuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3ieioB U TeM (uudposbie)
KounTtponbHbie IpakTHyeckune
n/n NMporpaMMsbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
Pasgen 1. TenioBble siBJIeHUS
Bubmmorexa [IOK
1.1 C i 7
TPOCHHE 1 CBOHCTRA BelliocTsa https://m.edsoo.ru/7f4181ce
Bubmmorexa IIOK
12 Terutonsie mpoueccs: 21 1 S https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJIEHUS
2.1 DneKkTpriecKue 3apsapl. 3apspKeHHBIE Tea 7 1 Bubmmorexa LIOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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1 UX B3aHMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
b K
2.2 ITocTosIHHBIN 37IEKTPUIECKUIN TOK 20 1 7 hgg::jlfn:.e;;lsiﬂu /7fa181ce
Bubaunoreka [JOK
2. M 1 1.
3 ATHITHBIC ABJICHIA 6 S https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMAarHUTHAS WH, ust 4 Bubmoreica IOK
) P AyRH https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1I0 ITPOT'PAMME 68 3 145
9 KUIACC
KoauvecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
KoHTposbHbIE IlpakTH4eckue
n/m NpPorpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcesl
Pa3znen 1. MexaHu4yeckue siBJeHHS
11 MexaHH4YeCKO€e IBIKEHUE M CITOCOOBI €ro 10 1 bubanoreka [JOK
' ONKMCaHMA https://m.edsoo.ru/7f41a4a6
bubaunoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE Te https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
HUroro no pazneny 40
Pazgen 2. MexaHH4YeCKHe KOJI€OAHUS M BOJTHbBI
Bubmmorexa [IOK
2.1 M 0 7 3
CXAHHACCIHE KOMChAHA https://m.edsoo.ru/7f41a4a6
Bubmmorexa IIOK
2.2 MexaHHU4eCKHe BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
HUroro no paznery 15
Pa3zpnen 3. DjieKTPOMATHUTHOE 10JI€ ¥ 3JIeKTPOMATHUTHbIE BOJHBI
3.1 DNEeKTPOMarHUTHOE TT0JIE U 6 2 Bubmmorexa LIOK



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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OJICKTPOMATrHUTHBIC BOJIHBI

https://m.edsoo.ru/7f41a4a6

HWroro no paznery 6
Paznen 4. CBeToBbI€ sIBJIEHUS
Bbubaunoreka [JOK
4.1 3 6 2
AKOHBL PACTIPOCTPAHCHIA GBeTa https://m.edsoo.ru/7f41a4a6
bubaunoreka [JOK
4.2 JIuH3EI 1 onTHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41ada6
b K
4.3 PasnoxxeHue 0e0oro cBera B CIIEKTP 3 2 h:tlsg:l;llorr:i;dasf)l()(.)ru 17§41a436
Hroro no pazueny 15
Pa3nen S. KBanTtoBble siBjieHUsI
5.1 VcnyckaHue U MOMIOIIEHHE CBETa aTOMOM 4 1 bubamorexa LIOK
' y ot https://m.edsoo.ru/7f41a4a6
bubaunoreka [JOK
2 1
> CTpoetiite aToMHOro zpa 6 https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
5.3 s 7 1 1
FICPHBIC peaitititi https://m.edsoo.ru/7f41a4a6
HUroro no pazpery 17
Pa3nen 6. IloBTopuTe1bHO-00001AK0 LM MOAYIb
6.1 [ToBTOpeHue u 0000IIeHNE CONEPIKAHUS 9 5 bubanoreka [JOK
' Kypca ¢pusuxu 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27
MNOYPOUHOE INIJIAHUPOBAHUE
7 KJIACC
Kosnu4yecTBo 4acoB
N Jata DJiekTpoHHBbIe U} POBbIE
Tema ypoxa Koutpoabubie | TpakTudeckue oGpa3oBaTebHBIE
n/n Bcero H3y4eHus
padoThI padoThI pecypcbl
1 ®dusuka — Hayka o npupone. JBneHus 1



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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TIPUPOJIBI

du3nyeckue SIBICHUS

du3ndecKue BEITUIUHEI U UX HU3MCpPCHUC

Ypok-uccnenoanue "M3mepeHue

4 TEeMIepaTyphl MPH MTOMOIIH JKUAKOCTHOTO
TEPMOMETpA U JTaTUMKa TeMIepaTyphl"”

5 Mertonsl HayyHoro nozHanusa. OnucaHue bubanorexa [JOK
(bu3HUeCKUX ABICHUN C TIOMOIIIBIO MOJENeit https://m.edsoo.ru/ff09f72a
Ypok-uccienosanue "IIpoBepka rumnorTessr:

6 JAJTLHOCTD IMOJIETA IIApUKA, MYIICHHOTO
TOPU30HTAJILHO, TEM 0OJIbIle, YeM OoJblIe
BBICOTA MTycKa"

Ctpoenue BemectBa. OMbBITHI,

7 ns:a%ma}omne JIUCKPETHOE CTPOCHHE BuGmoreica LIOK
selecTBa https://m.edsoo.ru/ff09fe0a

8 JIBW>KeHME YacTuIl BelecTBa bubmmorexa [1OK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OIbITHI 10
HaOJIIOJICHUIO TEIJIOBOI'O PACIIMPEHUS Ta30B)

10 ArperaTHbIE COCTOSIHUS BEIIECTBA
OCcOOCHHOCTH arperaTHbIX COCTOSHHMA BOJIBI.

11 O6o6menue norg)ameny «HepBOHaqaaniIe BuGmorexca LIOK

https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEIL[ECTBAY

12 Mexannueckoe ABIKeHHE. PaBHOMepHOE U bubnunorexa [JOK
HEPaBHOMEPHOE JBUKEHHUE https://m.edsoo.ru/ff0a05c6

bubanoreka [JOK

13 Cropocte. Exutiiupt cropoctn https://m.edsoo.ru/ff0a079c¢

14 Pacuer myTu 1 BpeMeHH JBUKEHUS bubmmorexa LIOK

https://m.edsoo.ru/ff0a0ae4
Bubmmorexa IIOK

15 Wueprst. Macca — Mepa HHEpTHOCTH Tel https://m.edso0.ru/ff0a0c10

16 ITmotHOCTE BemecTBa. Pacuer maccel n Bbubnuoreka [TOK
00bEMa TeNA MO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 JlabopaTopHas paborta «Onpenenenue
IUIOTHOCTH TBEPAOTO TEIa)»

18 Pemenwue 3apa4d o teme "IIoTHOCTD Bubmuoreka I[TOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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BemecTna"

https://m.edsoo.ru/ff0al23c

Cuna kak XapaKTCPUCTUKA B3aPIMOHeI>iCTBHSI

19 ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTopHas pabota « 3yucHue
20 3aBUCUMOCTH PACTHKCHUS (IepopMaIiim)
MIPY>KUHBI OT TPHIIOKECHHON CHIBI»
21 SIBnenue tarorenus. Cuma TsHKECTH
CBs13b MEXTy CUJION TSKECTH U MACCOM Tena.
22 Bec Tena. PI;}IIHGHI/IC 3aja4 no teme "Cuna Bubmsorexa LIOK
. https://m.edsoo.ru/ff0al778
TSKECTH
23 Cuna TsHKeCTH Ha IPYTHuX TUIaHeTax. bubmuoreka [IOK
Du3nYEeCKre XapaKTePUCTHKH MIAaHET https://m.edsoo.ru/ff0a1502
24 W3mepenue cui. J[unamomerp Bubamorexa LIOK
https://m.edsoo.ru/ff0al8cc
bubaunoreka [JOK
25 Bec tena. Herecomocte https://m.edsoo.ru/ff0a1778
CrnoxeHue IByX CHUJI, HAIIPaBJICHHBIX 110 bubmuoreka [IOK
26 . 2 .
OJIHOM MpsMOii. PaBHOEHCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no reme
"PaBHOAelCTBYIOmAs CHT"
28 Cuna tpenus u e€ Buasl. TpeHne B mpupoae bubnunorexa [JOK
U TEXHHKE https://m.edsoo.ru/ff0alb9c
Jlabopatophast pabora «3yuenne
29 3aBHCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT bubnunorexa [JOK
CHJIBI JIaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOINXCS TTOBEPXHOCTEI
30 Pemienue 3amad Ha onpeneneHue
PaBHOZAEHCTBYIOIIENW CHIIBI
Pemenne 3amaq no temam: «Bec Tenay,
31 «Fpa(bnqecfoe n3obpakeHne cum», « CHIb Brbamorexa LIOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAICHCTBYOIIAS CHID»
KontponpHas padora mo Temam:
32 «Mexaam4deckoe IBIKeHHE», «Macca,
IUIOTHOCTEY, «Bec Tenay, «'padudeckoe
n3o0pakeHne iy, « CHITbDy
33 Hasnenne. CriocoObl yMEHBIIEHHS U Bubmmotexa LIOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YBCJIIMYCHUA OaBJICHUA

https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCUMOCTb JaBJCHHS raza Bubmoreka [IOK
oT 00béMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBieHust TBEPABIMU TEIAMH, Bubaunoreka [JOK
KHUIKOCTSAMU U Ta3amMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KUAKOCTHU U rase, BEI3BAHHOE Bubmmoreka [TOK
JEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aaau o teme «JlaBnenue B Bubmoreka [TOK
KHUIKOCTU ¥ rase. 3akoH [lackaisny https://m.edsoo.ru/ff0a2826
38 Coo0marommecs Cocyabl Brbmoreica LIOK
https://m.edsoo.ru/ff0a2970
39 I'unpaBmudeckuii mpecc Bubmorexca LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopriHeBo# KHUIKOCTHBIN
Hacoc
41 ATMochepa 3emMii U IPUYHHBI €€ bubaunorexa [JOK
CYIIIECTBOBAHUSI https://m.edsoo.ru/ff0a2b5a
bubanoreka [JOK
42 Bec Bo3nyxa. ATMocepHOe naBieHue https://m.edsoo.ru/ff0azbsa
43 Uzmepenue armocheproro nasienus. OmnbiT bubnunorexa [JOK
Toppuuesnu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTh aTMOC(EPHOTO JIABJICHUS OT bubnunoreka [JOK
44
BBICOTHI HaJ[ YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoua. AtmMocdepHoe naBiIeHUe bubnunorexa [JOK
45
Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad o reme " AtmMocdepHoe
naBieHue"
47 [eiicTBUE KUAKOCTU U Ta3a HA IOTPYKEHHOE bubnuoreka [IOK
B HHX TeJ0. ApXHMeI0Ba CHla https://m.edsoo.ru/ff0a3276
Jlabopatopnast paborta «OrmnpeneneHre
48 BLITaJII)KHBZ}om:ﬁ CHJIBI z[e;cﬁsyfomeﬁ Ha bubmorexa [IOK
’ https://m.edsoo.ru/ff0a33fc
TEIO, MOTPYKEHHOE B JKUJIKOCTHY
JlabopaTopHas paboTa mo Teme
49 «HccnemoBanne 3aBUCUMOCTH Beca Teja B Bbubnuoreka [TOK

BOJIE OT 00BEMA MOTPYKEHHON B JKUIKOCTh
Y4acTH Tela»

https://m.edsoo.ru/ff0a3514
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Bbubaunoreka [JOK

>0 Mraariite Tex https://m.edsoo.ru/ff0a3a96
Jlabopatopnas padora "KoHcTpynpoBanne

51 apeoMeTpa WIH KOHCTPYHUPOBAaHHUE JOIKU U 1
onpejeneHue e€ rpy3onoabEMHoCcTH"

Pemenne 3amau no remam: «IlnaBanune cynos.
52 Bo3;[yxormazllaaHI/Ie» «JlaBneHue Tlaepmﬂz]:I bubmotexa LIOK
N https://m.edsoo.ru/ff0a3654
TeJl, )KUIKOCTEN 1 Ta30B»

53 KontponbHas pabora o teme «JlaBienue
TBEPJBIX TN, KUAKOCTEH U ra30B»

54 Mexanuueckas padora bubamorexa LIOK
https://m.edsoo.ru/ff0a3f82
bubaunoreka [JOK

5 MortiocTs. EAuHIIe! MoMHOCTH https://m.edsoo.ru/ff0a3f82

56 ypOK-I/ICCHCJjOBaHI/IC "Pacuér momHocTH, 1
pa3BUBaEMoi MpH MoabEME 10 JiecTHUIE"

57 IIpocTeie Mexanu3Mmel. Peruar. PaBHoBecue
CHJI Ha pblyare
Prryaru B TexHuKe, OBITY M IPUPOJIE.

58 JlaGoparopHast pabora «};/Iccni;:);}me 05 BuGamorexa LIOK

N https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHUS pbIyara»

59 Pemenne 3agay o reMe « Y ciaoBust bubamnoreka [JOK
paBHOBECHSI phIYaray https://m.edsoo.ru/ff0a48a6
Koadunmenr monesHoro neiicTpus

60 MexaHu3Ma. JlabopaTopHast pabora 0.5
«M3mepenne KII/[ HaKJIOHHOH ITOCKOCTI

61 Pemenwne 3ama4 mo Teme "Pabora, MOITHOCTE, Bubmmorexa IIOK
KII1" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas sHeprus. Kunernueckas u bubnuoreka [IOK
MOTEHIIHATbHAS YHEPTHSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXPAaHEHUSI MEXaHUUECKOI SHepriu brbmmorexa LIOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT IO TEME
64 "DKCIIepUMEHTATFHOE ONpeIeICHIE 1

H3MEHEHUS KHHETHYECKON U MOTEHIINAIHLHOM
SHEPTUU NPU CKATHIBAHUU TENA 110
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HaKJIOHHOM IIOCKOCTH"

Konrponsnas pabora mo teme «Pabora n

65 1 1
MOIIHOCTb. DHEPTUsD)

66 PesepBHblil ypok. PaboTa ¢ Tekcramu 1o Teme 1 bubanoreka [JOK
"MexaHuuecKkoe qBIKeHuE" https://m.edsoo.ru/ff0adee6
PesepeHbIil ypok. Pabora ¢ TekcTramu 1o TeMe

67 "I[aBIJ)'IeHI/Ie ’l}“]:ép)lblx TeJ, JKUAKOCTEH U 1 bubmmorexa [IOK

| ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
PesepBHblit ypok. Pabora ¢ Tekcramu 1o Teme
68 1
"Pabora. MomHocTs. DHeprus"
OBHIEE KOJIMYECTBO YACOB 10 ITPOI'PAMME 68 3 12
8 KJIACC
N KoaunuyecTBo yacoB Jara DyiekTpoHHbIE U} POBbIE
h Tema Ypoka Ko]—[Tp()j[],]-[],]e Hpa]canec]cne 06pa30BaTeJ’lLl—llﬂe
n/m Bcero H3y4YeHHUA
padoTsl padoTsl pecypcbl
OCHOBHBIE TTOJIOKEHHUS MOJIEKYIISIPHO-
1 KHHETHYECKON TEOPUH U UX orilLITI:ILIe 1 bubamorexa LIOK
https://m.edsoo.ru/ff0a5256
IO TBEPIKICHHS

2 Macca u pa3mep aTOMOB U MOJIEKYJI 1

3 Mogenu TBEPAOTO, KUIKOTO U 1 bubanoreka [JOK
ra3000pa3HOro COCTOSIHUIM BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBbsiCHEHHE CBOWCTB TBEPIOTO, )KUIIKOTO U

4 ra3000pa3HoOro COCTOSIHUHN BEIIECTBa HA 1
OCHOBE TTOJIOKEHUN MOJIEKYIISIPHO-

KUHETUYECKOW TEOPUU
Bubmmorexa IIOK

5 Kpucrammnueckue u amopdHbie Tena 1 https://m. eds00.ru/ff0a5800

6 CMaunBaHHE U KalTWUISIPHOCTb. 1 bubnuoreka [IOK
TToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530

7 TemmoBoe pacimpeHne 1 cxaTHe 1 brbmmorexa LIOK

https://m.edsoo.ru/ff0a5a26

8 Temmneparypa. CBsI3b TEMITEpaTYpPHI CO 1
CKOPOCTBIO TEIUIOBOT'O JBIKEHUS YaCTHUI]

9 Buytpennsis sneprus. CriocoOb! HI3MEHEHUS 1 Bubmmotexa LIOK



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
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BHYTPEHHEN dHEprun

https://m.edsoo.ru/ff0a5c60

Bubaunoreka [JOK

10 B
AR TeITonepeaa https://m.edsoo.ru/ff0a6412
Ypok- "I
11 nfr?;n:;):izﬁ{::;nm2?:::;:: Ze eCTB Bubmoreica LIOK
B .\ https://m.edsoo.ru/ff0a65c0
Y MaTEePHUAJIOB B IEIISIX SHEPTrOCcOep SHKECHIS
12 KonnuecTBo TemnoTel. Y aenpHas bubaunoreka [JOK
TEMI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TemioBoro dananca. TemmooOMeH Bubmuoreka [TOK
U TEIIOBOE PaBHOBECHUE https://m.edsoo.ru/ff0a7088
JIab 6ora "I
14| mtemin remmooGviena i everasu bimnorera LIOK
. N P " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsTYeid BOJIBI
Pacuet konuyecTBa TEMIOTH, HEOOXOIUMOTO
15 JUIA Harp€BaHuA Te€jia U BbIACISIEMOr0 UM IpH
OXJTAKICHUH
JlabopaTopHas pabota "Onpenenenue bubmuoreka [IOK
16 .
yIETBHOMN TEIUTOEMKOCTH BerecTa" https://m.edsoo.ru/ff0aébb0
17 OHeprus TOIUIKMBA. Y IeNbHAs TEIUIOTa bubanoreka [JOK
CTOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenuie u oTBEpACBaHUE
18 K] HH::MI:IP;IHZCK;i I;SHB ;HCHBHEI}[ TEIUIOTa BuGmorexca IOK
P oA https://m.edsoo.ru/ff0a71d2
[UTABJICHUS
19 Jlaboparophast pabora "OnpeneneHue bubnunoreka I[JOK
YIeTBHON TEIIOTHI TTABIEHHS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pazoBaHue ¥ KOHJCHCAIIHSL. bubarnoreka [JOK
HWcmapenwe https://m.edsoo.ru/ff0a740c
Kunenne. Y nensHas temiora
mapoodpa30BaHUs M KOHACHCAIIHH. Bubmmorexa IIOK
21
3aBHCHMOCTD TEMIIEPATYPhl KATICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpPHOTO TaBICHUS
| s Teomgn o
IT JIEHHE OTHOCHUTEIILHOM BIaKHOCTH
ped ; https://m.edsoo.ru/ff0a7628
BO3/1yXa
93 Perenue 3a1a4 Ha onpeie/ieHUe BIAYKHOCTH

BO3/1yXa
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HpI/IHIII/IHBI pa6OTI>I TCIJIOBBIX ﬂBHFaTeHeIX

24 [TapoBas TypOuna. J[BuraTeisr BHyTpEHHETO
Cropanus
25 KIIJ reruoBoro npuratens. TemioBsie Bubmoreka [IOK
JIBUTATENHN U 3al1Ta OKPYXKAOIICH CPeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHHUs ¥ NPEBPAIICHUS] SHEPTUU
B TEIUIOBBIX MPOIeccax
[oaroroBka kK KOHTPOJIBHOM padoTe Mo TeMe
27 "TemnnoBbie HBJIeHI:: I/ISMCH:HI/IG arperaTHbIX Bubmoreica LIOK
. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHMH BEIIEeCTBa
Konrtposbhas padora no teme "Termnossie
28 aBneTIfm I/ISM:HCHI/IC arperaTHBIX COCTOSHUM Bubmoreica LIOK
. P https://m.edsoo.ru/ff0a86ae
BeIlleCTBa
29 Onekrpu3anus Ten. J[Ba poaa sIeKTpUIecKux
3aps/ioB
30 VYpok-uccnenoBanue "IneKTpU3aIUI T
UHIIYKIMEH U IIPU CONTPUKOCHOBEHUH"
31 BianmMopeiicTBue 3apspKeHHBIX Tell. 3aKOH bubaunorexa [JOK
Kysona https://m.edsoo.ru/ff0a87e4
Onextpuueckoe none. HanpspkeHHOCTH
3 P I p bubaunorexa [JOK
anekTpuyeckoro noms. [Tpunmmmn
P PHH . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINH JIEKTPUIECKUX TTOJIEH
33 Hocurenu snexTpudeckux 3apsmaoB.
OnemenTapHbIi 3apan. CTpoeHne aToma
3 [IpOBOIHUKY U JUIIEKTPUKH. 3aKOH bubnunoreka I[JOK
COXpaHEHHs JEKTPHICCKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha NpUMEHEHHUE CBOICTB Bubmmorexa IIOK
SIIEKTPUYECKUX 3aPSIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUIECKUH TOK, YCIIOBHS €r0
36 c ecp 0Ba I/Ic’c})l e €CKOro bubamorexa LIOK
TBOBaHMA. VICTOUHUKH 3IIEKTPUIESCKOT
- P https://m.edsoo.ru/ff0a95a4
TOKa
37 Heiic 3JIe €CKOr'o TOKa bubmorexa TIOK
WCTBHSA IEKTPUIECKOTO TOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenonanue "JleiictBue
38 ANEKTPUUYECKOTrO MOJIS HA MPOBOHUKH U

JIDIICKTPUKA"
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QHCK’I‘pI/I‘leCKI/Iﬁ TOK B METaJuiax, JXUAKOCTAX

Bbubaunoreka [JOK

39
U razax https://m.edsoo.ru/ff0a9838
40 DnekTprvecKkas Ierb U e€ COCTABHBIC YacTH
41 Cuna toka. Jlaboparopras padora 05 Bubmoreka [TOK
"H3MepeHue U peryiupoBaHue CUIIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
C) .B .
o | o e o
PATOPHAL ,,p ' https://m.edsoo.ru/ff0a%e14
peryIMpOBaHUE HATIPSDKEHUS
ConpoTuBiieHne TPOBOJHUKA. Y IETHHOE Bubmuoreka [TOK
43
COMNPOTHBIICHNE BEIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBHCUMOCTB
3JIEKTPUYECKOr0 COMTPOTUBIIEHHS TPOBOTHUKA Bubmuoreka [TOK
44 1
OT €ro JUTHHbI, [UIOIIAIX OMEePEYHOrO https://m.edsoo.ru/ff0aa738
cedeHus U MaTepuana'
45 3aBHUCUMOCTD CHIIBI TOKA OT HaIPSHKEHUSI. bubmuoreka [IOK
3akon Oma /uist y9acTKa Ienu https://m.edsoo.ru/ff0aad4a
JlabopaTopHnas pabora "HcciaenoBanue
46 3aBUCHMOCTH CHJIBI TOKa, HAYILETO Yepes3 1 bubaunorexa [JOK
PE3HCTOP, OT COMPOTUBIICHUS PE3UCTOPA H https://m.edsoo.ru/ff0aa04e
HanpsDKeHUs Ha pesucrope”
47 [NocnenoBarenbHOE U MapauieibHOE
COE/IMHEHUSI TPOBOJHUKOB
JlaGoparophast pabora "IIpoBepka mnpaBuia
48 CIIO’KEHUS HAIIPSDKEHUH TpU 1 bubnunorexa [JOK
MOCIIEIOBATEIHHOM COETUHEHHH JBYX https://m.edsoo.ru/ff0aaa58
pe3ucropos”
o | mmmpl T wo 1
o prtiap \ https://m.edsoo.ru/ff0aadle
COE/IMHEHUH PE3UCTOPOB
50 Pemrenue 3amau Ha mpuMeHeHne 3akora Oma Bubmorexa IIOK
JUTSL PA3JIMIHOTO COSMHEHUSI IPOBOIHMKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTB AIEKTPUIECKOTO TOKA. Bubnnoreka [TOK
3akon JIxoyns-Jlenra https://m.edsoo.ru/ff0ab124
JlabopaTopHras pabora "Onpenenenue Bbubmmorexa [IOK
52 " 1
paboThl ¥ MOITHOCTH 3JIEKTPUUECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
53 DJIeKTpUYEecKHe e U IIOTPEOnTENN Bubmmotexa LIOK
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AJIEKTPUYECKOH SHeprun B ObiTy. KopoTkoe
3aMbIKaHNE

https://m.edsoo.ru/ff0ab660

[MoaroroBka kK KOHTPOIBHOH paboTe MO TeEMe
"DeKTpUIecKue 3apaasl. 3apsKEHHBIE Teaa

Bbubnunoreka [JOK

54 U ux B3aumozeicTBus. [1ocTOsIHHBII https://m.edsoo.ru/ff0abd2c
SJIEKTpUYECKUil TOK"
KonrponbHas pabora no teme
55 "DrekTpudecKue 3apsbl. 3apsHKeHHbIE Tena Bubmoreka [IOK
U uX B3aumozeicTBus. [10CTOSIHHBI#H https://m.edsoo.ru/ff0abea8
SJIEKTPUYECKUI TOK"
56 [locTosiHHBIE MATHUTHI, HX B3aHMOJICHCTBUE
57 VYpok-uccnenoBanue "M3yuenue nonen 1 Bubmuoreka [TOK
MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarunuTtHoe nojie. MarHuTHOE 1ojie 3eMJId U bubaunoreka [JOK
€ro 3HaYEHUE TS )KU3HHU Ha 3emite https://m.edsoo.ru/ff0acOba
OmneIT Dpcrena. MarHuTHOE MoJie
59 BHCKTpI/II‘)ICCKl:)FO TOKa MarHuTHoe moJie bubamorexa LIOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHnE EKTPOMArHUTOB B TEXHUKE.
60 H§6opaTopHa;1 pa6Tc§)Ta "U3y4yenue nercTBus 05 bubamorexa LIOK
\ https://m.edsoo.ru/ff0ac74a
MarHUTHOT'O T0JIS HA POBOJHUK C TOKOM
DJIeKTpOBUIaTEIb IIOCTOSIHHOTO TOKA.
Hcnonp3oBanue ayieKTpoABUraTene B
61 TEXHHUYECKUX yC”['pOfI;?;BjX U Ha TPaHCIIOpTe. BuGamorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
Jlaboparophast pabora "KoHcTpynpoBanue u
u3ydeHue paboThl AIeKTpoaBUraTens'
62 Omnprter @apayes. 3aK0OH HIEKTPOMAarHATHON
naaykuuu. [Ipasuio Jlenna
OnekrporenepaTop. CrocoOb! OMyYeHUs
63 ANEKTPUUECKON IHEPIHH. DIIEKTPOCTAHIINU
Ha BO30OHOBIISIEMBIX UCTOYHHKAX SHEPTUH
64 [oaroroBka kK KOHTPOIBHOH paboTe Mo TeEMe
"DNIEeKTPUIECKNE U MATHUTHEIC SBIICHUS"
Kontponsras pabora mo teme Bbubmmorexa [IOK
65 R " )
DJIeKTPUIECKHE W MATHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0acb14
66 PesepBHbIil ypok. Pabora ¢ Tekcramu 1o Teme Bubmmotexa LIOK
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"TemioBrle aBJIcHUA"

https://m.edsoo.ru/ff0acc5e

PesepBHblil ypok. Pabora ¢ Tekcramu 1o Teme

Bubaunoreka [JOK

o7 "TTOCTOSTHHBIH dIEKTPUYESCKUI TOK" . https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. Pabora ¢ Tekcramu 1o Teme 1
"MarHuTHbl€e siBiIeHUs"
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 2 145
9 KJIACC
N KonuyecTBo 4acoB Jara JyiekTpoHHbIE U} POBBIE
. Tema ypoka Beero Kontpoabubie | Ilpakruueckue e — o0pa3oBaTeJIbHbIE
padoTsl padoTsl pecypcbl
1 MexaHuueckoe IBIKeHne. MarepuaibHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTENHHOCTh 1 bubmuoreka [IOK
MEXAHUYECKOTO IBIKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE MPSIMOTUHENHOE ABIKEHHE 1 bubamorexa LIOK
https://m.edsoo.ru/ff0ad19a
A HepaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE. 1
CpenHsisi 1 MTHOBEHHAs! CKOPOCTb
5 [IpsiMonuHeiHOe paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBWKEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSMOTHHEHHOTO
6 paBHOYCKOpEHHOTO ABmxkeHus. ['paduk 1
CKOpOCTH
7| yesopens v npw passoreropentin 1 1 Brmrorera 110K
BDRCHHH 110 HAKIONHOM 1I0CKOCTH" https://m.edsoo.ru/ff0adb18
8 Cobonanoe mageuue teir. Onsite! ['annies 1
9 | Tepmonnmcrors obperenmr, Tomeman ) Buomionexa LIOK
JII0Bas CKOpoCTH https://m.edsoo.ru/ff0ael76
10 LentpocTpeMuTeIbHOE YCKOPEHUE 1
11 [epBerit 3akon Herorona. BexTop critbt 1 ]sgg::jlfr;?gscli)?’}j/ﬁ%e 612
12 Bropoii 3akon HeroTona. PaBHozeiicTByromas 1 Bubmmorexa LIOK
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cuna https://m.edsoo.ru/ff0ae72a

13 Tperuii 3axoH Hetorona. Cyneprnosunus cui Egg:?fn:e;;lsiorﬁ/ 102982

14 Pemenue 3ana4 Ha NpUMEHEHNE 3aKOHOB bubanoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c

15 Cuna ympyroctu. 3akon ['yka EH6H_HOTeKa Lok

https://m.edsoo.ru/ff0aeca2

16 Pemenne 3amad o reme «Cuia ynpyroctu»

17 JlabopaTopHas pabora «OnpeneneHue Bubmuoreka [TOK
KECTKOCTH TPYKHHBD) https://m.edsoo.ru/ff0aee28

bubanoreka [JOK

18 Citna Tpeis https://m.edS(I)lo.ru/fanf738

19 Pemenune 3anay no teme «Cuia TpeHUsD ﬁgggjfrfggsiﬂﬁl f0afa26

20 JlabopaTopHas pabota "Onpenenenue bubmuoreka [IOK
K03 hHUIHEHTA TPEHHS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3agau no teme "3akonbl HeloTOHA. bubaunoreka [JOK
Cuna ynpyroctu. Crna tpeHus" https://m.edsoo.ru/ff0afb8e

99 Cua TSKECTH U 3aKOH BCEMHPHOTO bubaunorexa [JOK
TATOTCHUSL. Y CKOPEHHE CBOOOJHOTO MaICHHSI https://m.edsoo.ru/ff0af044
Ypok-kongepeHuus "J[BruxeHne Ten BOKpyr

23 rpaBuTaoHHoro uentpa (ConHeynas
cuctema). [anmaktuku"

24 Pemenne 3agau o treme "Cuiia TSHKECTH U bubanoreka [JOK
3aKOH BCEMHPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8

25 IIepBas kocmuueckast ckopocTs. HeBecoMoCTb bubnuoreka [IOK
U TIepErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepruanbHON TOUKH.

26 A6"COJIIOTHO TBEpIOE TeJI(j. Pa]iHOBeCI/IC Bubmmorexa IIOK
TBEP/IOTO TeJa C 3aKPEILIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpAIICHUS

27 MowmeHT cuibl. LIeHTp TsxecTH

08 Pemrenne 3amgau mo reme "MOMEHT CHITBI. bubnuoreka [TOK
entp TsoKecTH" https://m.edsoo.ru/ff0b02b4

29 [ToaroroBka K KOHTPOIBHOM padoTe Mo Teme Bubmmorexa LIOK

"MexaHn4ueckoe ABIKeHne. B3anMonelictBre

https://m.edsoo.ru/ff0b0408
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"

TCI

KontponbHas pabora no teme

30 "MexaHuueckoe JBrKeHue. Bzanmoneiicteue Bubmuorexa OK
e https://m.edsoo.ru/ff0b06ec
Nmnynsce Tena. Mmynbe cuiibl. 3aKoH
31 COXpZHeHI/IH I/IMHyJ'II)Za. VYupyroe u Heynpyroe Bubamorexa LIOK
N https://m.edsoo.ru/ff0b07fa
B3aMMOJEICTBUE
32 Pemenue 3ana4 no teme "3aKkoH coOXpaHEHUS bubanorexa [JOK
umIynsca” https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(pepeHnus "PeakTHBHOE JBHKEHUE
B IIPUPOZIE U TeXHUKE"
Bbubaunoreka [JOK
34 Mexanuueckas paboTa U MOIIHOCTh https://m.edsoo.ru/ff0b0as4
35 PaboTta cuiibl TSXKECTH, CUIIBI YIPYTOCTH U bubnuoteka LIOK
CHJIBI TPEHHSI https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabora «OnpeneneHue padoThI
36 CHJIBI TPEHUSI IPU PAaBHOMEPHOM JIBUYKEHUU
Tela M0 FTOPU30HTaILHON TOBEPXHOCTI
37 Ca3b dHepruu 1 padotsl. [loTeHnuanpHas
JHEPrus
38 Kunernueckas sueprus. Teopema o bubaunorexa [JOK
KAHETHIECKOH YHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKoH COXPAaHEHHUS SHEPTUU B MEXaHUKE
Jlabopatophast pabora «M3ydenune 3aKoHa bubnunoreka [JOK
40
COXPaHEHHs SHEPTHI» https://m.edsoo.ru/ff0b12fe
A1 KosebaTtenpHoOEe ABHKEHHE U €TO bubarnoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatoriue konedanus. BoiHyKIeHHbIE bubnuoreka [IOK
konebanus. PesoHanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuil ¥ NpYKUHHBIM MAsITHUKH
14| consCammt o mecreoot npycs i e Bomonexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [NpeBpanieHne SHEPTUN TPH MEXAHUYESCKHX
KoJeOaHMsX
46 Jlaboparopnas padora «Omnpenenexue Bubmmorexa LIOK
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YacCTOThI U ni€pruoaa KoJeOaHuit MPYKUHHOI'O
MasTHHUKa»

https://m.edsoo.ru/ffOblaec

JlaGopaTopHas pabota «IIpoBepka

Bubaunoreka [JOK

47 HE3aBUCHMOCTH TIepUoIa KOICOaHUH TPpy3a, https://m.edsoo.ru/ff0b197a
TIOABELIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanunueckue BoiaHbl. CBONCTBA Bummorexa LIOK
48 rs;:s::::f:;;f' Tpozonibie i https://m.edsoo.ru/ff0b21fe
49 Ypok-koH(pepeHiys "MexaHn4ecKre BOTHBI B
TBEPJOM Tene. CelicMudyeckue BOJIHBI"
50 3Byk. Pacnipoctpanenue n oTpakeHue 3Byka
51 Ypok-uccienosanue "HaOnroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I’'pOMKOCTB 3ByKa M BBICOTA TOHA.
Axyctudeckuil pe3oHaHC
53 Ypok-koHpepeHuus "YIpTpa3ByK U bubmuoreka [IOK
UH(Pa3BYK B MPUPOJIE U TeXHHUKE" https://m.edsoo.ru/ff0b23ca
[oaroroBka K KOHTPOJIBHOM padoTe Mo Teme Butnorexa LOK
>4 ;iii%?:ﬂilo;}ﬁjf;ilf - Mexartimeciie https://m.edsoo.ru/ff0b25f0
KonrponbHas pabora 1o teme "3aKoHbI
55 coxpaHeHHs. MexaHn4YecKue KolieOaHus 1
BOJIHBI"
56 ONeKTpOMarHuTHOE TI0JIE. bubnunoreka [JOK
DJIEeKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koupepennus "llxana
58 3JIEKTPOMATHUTHBIX BOJH. Vconb30BaHme ﬁ;lg::jlfr;?gsi?_}:/ f0b2fe6
AJIEKTPOMATHUTHBIX BOJH JUIS COTOBOH CBS3H"
Ypok-uccnenosanue "M3ydeHne CBOHCTB Butmotexa LIOK
59 ;Z?g::&r:jg:g;z? ¢ HOMOIBIO https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3amaq Ha onpez[eineﬂne YaCTOTHI H
JUTWHBI DJIEKTPOMATHUTHON BOJTHEI
61 DNeKTpOMarHUTHAS MIPUPOIA CBETA. Bbubmmorexa [IOK

CkopocTh cBeta. BoTHOBBEIE CBOIICTBA CBETa

https://m.edsoo.ru/ff0b31d0
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Uctounuku csera. [Ipsamonuneiinoe

Bubaunoreka [JOK

62 .3 C
pactipocTpaHenue cBera. 3atMenusi CoHIa u https://m.edsoo.ru/ff0b3658
JIyHbl
3 .3 .P
o | e ey S s
A P P https://m.edsoo.ru/ff0b38c4
cBera
64 [Ipenomnenue cBera. 3aKOH NPENOMIICHUS bubnnorexa [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
I1 .
| emomermees o e
yIp https://m.edsoo.ru/ff0b3c5c
OTpa)KeHHs B ONTHYECKUX CBETOBOJAX
JlabopaTopHas pabora "HccienoBanue
66 3aBHCHMOCTH yTJIa MPETOMIICHUS] CBETOBOT'O
Jy4a OT yIJia MaJieHusI Ha TpaHuIe "BO3yX-
crexso""
Ypok-kougepeniws "HMcnons3oBaHue
67 HOJIHOT'O BHYTPEHHET'O OTPaXKEHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBS3b"
bubanoreka [JOK
68 J .0
DL DTTHACCIAL CHIa JHHSS! https://m.edsoo.ru/ff0b3f2c
69 TToctpoenue n3o0paxeHui 34 bubmmotexa OK
TPOCHHE HSODPAKCHII B JHH3aX https://m.edsoo.ru/ff0b444a
n | e o
KYCHOT TOSHUS M OIITUYECKON CHIIBI
Y Iz " https://m.edsoo.ru/ff0b4206
cobuparomiei JTMH3bI
7 Ypok-konpepennus "OnTudeckue JTNH30BbIE bubnunoreka [JOK
puGopsr" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak o €cCKasi cucTeMa. 3peHue Brbamorexa LIOK
J1a3 KaK ONTHYeCKasi CucTeMa. 3peHu
P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "Jledexrsr 3penust. Kak
COXpaHUTh 3peHue"
. ;ﬁgoz)xe:plg 6OeJ1;)ro :zeTea B (;HGKTp. OH:I’;LI Butmotexa LIOK
TOHA. LIIOAMCHHE CTEKTPATBHEIX LBCTOB- https://m.edsoo.ru/ff0cOf4c
Hucnepcus csera
75 JlabopaTopHras pabota "OnBITH IO Bbubmmorexa [IOK

Pa3IOKEHUIO Oerroro cBera B CIICKTp U

https://m.edsoo.ru/ff0c0e2a
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BOCTIPUSITHUIO [[BETA MIPEAMETOB MPH UX
HaOJIFOIEHUH Yepe3 LBETOBBIE (QMILTPHI"

VYpok-nipaktukym "BonHoBEIE cBOWCTBA

76 CBeTa: AUCTIEpCHs, MHTEPPEPEHIHS U
mudpaxius”

77 Ompitel Pesepdopaa v nanerapaas Mozaeb bubmoreka [IOK
aroma https://m.edsoo.ru/ff0c12a8

78 IToctynater bopa. Monens aroma bopa

79 HcnyckaHue U MOTJIOIIeHNe CBETa aTOMOM. bubanoreka [JOK
KBantsl. JIuHeivyaThie CIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-nipaktrkyMm "HabmoaeHue criekTpoB bubmuoreka [IOK
ucryckanus" https://m.edsoo.ru/ff0c1550

81 PagnoakTuBHOCTE U €€ BUJIBI bubmotexa IOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atoMHoOro siipa. Hykinonnas bubmuoreka [IOK
MOJENb https://m.edsoo.ru/ff0c18ac

83 PaanoakxtuBHbIe npeBpatienust. M3otors Bubamorexa LIOK

https://m.edsoo.ru/ff0clal4
Pemrenne 3amgau nmo reme: "PagunoakTHBHEBIE bubanoreka [JOK

84
npeBpanieHus" https://m.edsoo.ru/ffOclbda

85 [epuon nomypacnana
Ypok-koHpepeHnus "PaauoakTuBHbIE bubnunoreka [JOK

86
H3JTyUIEHUS B IPUPOJIE, MEIUIMHE, TeXHUKE" https://m.edsoo.ru/ff0c2126
Snepubie peakuuy. 3aKOHBI COXPaHEHUS bubnunoreka [JOK

87
3apsIZI0BOTO M MaCCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBs3U aTOMHBIX a1ep. CBsS3b MacCh bubnuoreka [IOK
1 SHEPTHH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amay no teme "Snepusie peakuuu”

90 Peaxkuuu cunTe3a u geneHus saep. Bubmmorexa IIOK
Wcrounuku suepriun CoNHIA U 3BE3T https://m.edsoo.ru/ff0c1e88
Ypok-xoHbepeHmus "SAnepHas SHEpreTHKA.

91 JeiicTBUs paJMOaKTUBHBIX U3JIyYEHUH HA
YKUBBIE OpraHU3MBI"

[oaroroBka kK KOHTPOIBHOH paboTe Mo TeMe Butmorexa LIOK

92 "DIEeKTPOMarHUTHOE TIOJIE.

QHCKTPOMELFHI/ITHLIB BoJIHBEL. KBaHTOBEIC

https://m.edsoo.ru/ff0c223e
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siBJICHUS"

KontponbHas pabora no teme
"DJIeKTPOMArHUTHOE TIOJIE.

93 1
DIeKTPOMArHUTHBIE BOJTHBI. KBaHTOBBIE
siBjeHus"
94 [oBTopenue, obobmenue. JlabopaTtopHsie 1 1 bubanorexa [JOK
pabortsl 10 Kypcy "B3anmoneiicteue Ten" https://m.edsoo.ru/ff0c245a
I1 600 .P
95 ;T;I:z{f (Ia/l’ zaie(il:::}fmxege:z (:'Io TeMe 1 Brbmmorexa [10K
? " 8 https://m.edsoo.ru/ff0c2572
TennoBble MpoIEeCCH
11 600 .P
oBTOpeHue, 0000IIeHue. Pemenue Butmorexa LIOK
96 pacyeTHBIX ¥ KAYeCTBEHHBIX 3a/1a4 [0 TEME 1
N https://m.edsoo.ru/ff0c2a22
"KII/] TernoBeIX ABUTATENICH"
IT .P
YCTHBIX U YCCTBCHHBIX Y I[10 TCM
p A https://m.edsoo.ru/ff0c2b30
"KII[ a1exTpoycTaHOBOK"
98 [ToBTOpenue, obobmeHune. JlabopaTopHbie 1 1 bubaunorexa [JOK
pa6otsi 1o kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52
[oBTopenue, odbobeHune. Padora ¢ Tekcramu bubanoreka [JOK
gg n " 1
o TeMe "3aKOHBI COXPAHEHHSI B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [oBTopenue, obobeHne. Pabora ¢ Tekcramu 1 bubanoreka [JOK
o teme "Konebanust u BoHb!" https://m.edsoo.ru/ff0c2e82
101 [oBTopenue, obobIeHune. Pabora ¢ Tekcramu 1 bubarnoreka [JOK
110 teme "CBeTOBbIE SBJICHUS" https://m.edsoo.ru/ff0c3044
102 [oBTopenue, obobIeHne. PaboTa ¢ Tekcramu 1
o Teme "KBaHroBas u sipepHas puznka"
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOJUYECKHUE MATEPUAJIBI IJI51 YAYUTEJIA

OU®POBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETU UHTEPHET
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