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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMs COCTaBJICHA HA
OCHOBE TOJIO’KEHUH U TpeOOBaHUM K pe3ysIbTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON Mporpammsl, npeacTaBieHHbIX B PI'OC OO0, a Takxke ¢ yaéToM
benepanpHON paboueit mporpamMmbl BocuTanus 1 KoHIenuu npenojaBaHusi yaeOHOTO
npeaMera «Pusukay.
Copepxanuie mporpaMmMsl Mo (HU3MKE HApaBIeHO Ha POPMUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYarOIIMXCS M OPTaHU3ALUIO U3yYeHHs (PU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme 1o (pu3uke yduThIBAIOTCS BOZMOKHOCTH Y4€OHOTO
npeamera B peanuzanuu TpedoBanuit ®I'OC OO0 k mIaHupyeMbIM JIUYHOCTHBIM U
MeTanpeMETHBIM pe3yabTaTaM 00YUeHHUs], a TAKKE MEKITPEIMETHBIE CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.
[Tporpamma 1o ¢pu3MKe yCTaHABIUBACT pacIipeesieHue yIeOHOro MaTepraia mo rogam
00ydeHwus (1o KJ1accam), peayiaracT MPUMEPHYIO MOCIEI0BATEILHOCTh U3YUCHUS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOIO COACPKAHUA U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma 1o ¢u3nke pazpaboTaHa C LENbI0 OKa3aHUS METOIUYECKOM MOMOIIN YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®Du3urKa ABISETCS CUCTEMOOOPa3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHHM, N3Y4aeMbIX XUMHEH,
Ouosoruel, acTpoHOMHEH U (PU3MUECKO reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, IPe0CTaBiseT Harboiee icHble 00pa3libl MPUMEHEHHUS] HAyYHOI0 MeToa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa U3 TIaBHBIX 3a7ja4 GU3UUIECKOro 00pa30BaHUs B CTPYKTYpe 00IIero oopazoBaHus
COCTOMT B (JOPMHUPOBAHUU €CTECTBEHHO-HAYUYHOI rpaMOTHOCTH U UHTEpeca K HayKe y
o0ydJaronuxcs.
N3yuenne ¢puznku Ha 0a30BOM YpOBHE MPEAIOJIAraeT OBIaIeHHE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4YHO OOBSACHATH SIBJICHUS,
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BAaTh HAyYHbIE JOKA3aTENbCTBA JIs
MIOJIyYEHUS BBIBOJIOB.
Llenu u3ydyenus GU3MKKU Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsl ONpPeIEIICHbI B
Konnenmnuu npenonaBanust yuebHoro npeamera «@u3rka» B 00pa3oBaTeIbHBIX OPTaHU3AIMIX
Poccuiickoit @eneparum, pean3yonuX OCHOBHbBIE 00111€00pa3oBaTeIbHbIE IPOrPAMMBI,
yrBepxkAEHHON pemieHrneM Kosuterun Munucrepcrsa npocsenienust Poceuniickoit @enepanuu
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puOOpeTeHue UHTEpeca U CTPEMIICHHS 00YJaloUXCsl K HAYYHOMY H3yYeHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE NPEICTABICHUI O HAYYHOM METOJIe TO3HAHUS U (POPMHUPOBAHUE
MCCJIE0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIHNM SIBJICHUSIM;

¢ (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ybTaTa H3y4eHHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHE NPEIACTABICHUN O POIH (UUKHU IS pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® pa3BUTHE NPEACTABICHUI O BO3MOXHBIX chepax Oyayleit npodeccuoHanbHON
NeSITeIbHOCTH, CBA3aHHOU C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIEMY 00y4EHHIO B 3TOM
HarpaBJICHUH.

JlocTirkeHue 3THX 1eJiei MporpamMMebl 1o (pU3UKE Ha yPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHus 00ecreurnBaeTCs PEIICHUEM CIICAYIOLINX 3a4a4:

e [puoOpeTeHue 3HAHUH O IUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHHMUYECKUX,
TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

® pUOOpETeHHE YMEHUN OMUCHIBATh U OOBSICHITH (PU3NUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

® OCBOEHHME METOOB PELICHUs MPOCTEHIINX pAaCUETHBIX 3aJay C UCIOIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHUI HAOMIOAATh IPUPOHbIE SBJICHUS U BBIIOJIHATH OINbITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTANIbHbIE UCCIIEI0OBAaHUS C UCII0JIb30BAaHUEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBOeHHE NPUEMOB pabOThI ¢ HHPOPMaLIUEH PU3MUECKOTO COAePKAHUS, BKIHOYas
UH(OPMALIHIO O COBPEMEHHBIX JIOCTHKCHUAX (PU3UKH, aHATTN3 U KPUTHUECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO cO chepamu MPOPECCHOHATBHOMN JACITeILHOCTH, CBI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIil ypoBeHb) HA YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMs
oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefien0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpaMMe 1o Gpu3uKe nepeueHb JadopaTOpHbIX padoT M OMBITOB HOCUT
peKOMeHIaTeNbHBINA XapaKTep, YUUTENb JIeIaeT BbIOOp MpoBeIeHus 1a00paTOPHBIX paboT u
OTBITOB C YUETOM MHIUBUIYATbHBIX OCOOEHHOCTEN 00Yy4arOINXCs, CIIUCKA SKCTIEPUMEHTABHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®du3uka — HayKa o npupoze. SBnenus npupoasl. PU3nYECKUe ABICHUS: MEXAaHUYECKUE,
TEILJIOBBIC, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BelnunHbl. M3Mepenne puznueckux Bennuud. Ouznueckrue npudopsl.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAYKH W3Yy4aloT Ipupoay. EcTecTBeHHO-HaYUHBIH
METOJ MMO3HAHUsA: HaOJII0IeHUe, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3,
9KCIIEPUMEHT I10 MPOBEPKE TUI0TE3, 00BACHEHUE HAOMI0AaeMOTo sBiIeHus. OnucaHue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, SJICKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue mpuOOPHI U MPOoLEAypa NPSMBIX U3MEPEHHUIM aHATOTOBBIM U LIU(PPOBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IPUodopa.
N3mepenne paccTOsTHUM.

N3mepenne o0bEMa KUIKOCTH M TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TE.

N3mepenne TemMneparypsl IPU IOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYUKA
TeMIepaTypsbl.
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6. IIpoBeneHue uccieqO0BaHUs IO MPOBEPKE TUMOTE3BI: JAIBHOCTH MOJNETA MIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA ITyCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHnue BelecTBa: aroMbl U MOJIEKYIIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBm>xeHue yacTuil BeniectBa. CBsA3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYPOH.
BpoynoBckoe nBmxenue, nuddysus. BlaumoaeicTBrue 4acTHI] BEIIECTBA: TPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH U TBEPIBIX
(KpuCTaITHYECKHX ) TeJl. B3anMOCBs3b MeX Iy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHhIX
COCTOSIHUSIX M X aTOMHO-MOJIEKYJIIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HabGmionenue sBieHui, OOBSICHSIOMIMXCS MPUTSHKEHHUEM WU OTTAIKHBAHHEM YaCTHII

BEIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PsJIOB (C HCTOJIb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexanunueckoe qBrkeHue. PaBHOMEpHOE U HEpaBHOMEPHOE ABUKEHHE. CKOPOCTD.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SIBnenue nnepuuu. 3aKoH uHepUUU. B3auMoeiicTBre Ten Kak NpuYuHa U3MEHEHUS
CKOPOCTH JIBH>KEHHMS Tell. Macca kak Mepa nHepTHOCTH Teia. [InoTHocTh BemecTBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00bEMA BELIECTBA.

Cuna xak XxapakTepucTHKa B3auMoelcTBus Tes. Cuia ynpyroct u 3akoH ['yka.
W3mepeHue cuibl ¢ IOMOIIBIO IMHAMOMETpa. SIBlIeHHE TArOTeHus U cuiia TsbkecTd. Cuiia
TSKECTU Ha Apyrux miaHerax. Bec rena. HeecomocTs. CrioskeHHe CHl, HalIpaBJIEHHBIX 110
oaHoil mpsiMoi. PaBHopelicTByromas cuil. Cua TpeHus. TpeHue CKOJIbKEHUS U TPEHHUE TTOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Tena.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.

Haburonenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue ckOpoOCTH PABHOMEPHOI'O ABMXKEHHUS (IIIApUKA B HKHUAKOCTHU, MOJENIN
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).
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2. OmpezneneHue cpeHel CKOPOCTU CKOJIbKEHHS OpyCKa WM IIapuKa 10 HAKJIOHHOM
IJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHUs (AeopMaliiu) MpyKUHbI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CUJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tella U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIIEHUS U YBEeJIMYEHUs JaBieHus. JlaBnenue raza. 3aBUCUMOCTh
JaBJIeHU ra3za oT 00bEMa, Temneparypsl. [lepenada naBneHust TBEPIBIMU TEIAMH, KUIKOCTIMH
n razamu. 3akoH Ilackans. IlHeBMaTHUeCKHE MAaIIMHEBL. 3aBUCHMOCTD TaBJICHUS KHUIKOCTH OT
ryounsl. ['uapocrarnyeckuit mapagokc. Coobmaromuecs cocyasl. I uapaBnndeckue
MEXaHU3MBbI.

AtMocdepa 3emnu 1 atMocdepHoe napneHue. [I[puunHbI CyIecTBOBaHUS BO3TYITHOM
o06omouku 3emiu. OneiT Toppuuenu. U3mepenne arMmochepHOTO AaBiIeHUs. 3aBUCUMOCTh
aTMoc(epHOro JaBiIeHHs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsr 1uist usmepeHus
aTMoc(epHOTo JaBICHHS.

JleticTBHE KHUIKOCTH W Ta3a Ha OTPYKEHHOE B HUX TeJl0. BeITaiknBaromias (apxume10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHS.
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6. 3aBHCUMOCTH BHITAJIKMBAIOIICH CHUJIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea U
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUKOCTH.

8. VYcnoBue miuaBaHus Tel: IUIABAHUE WM MTOTPYKEHUE TEJT B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHON B )KUIKOCTh
YacTH TeJa.

2. OmnpeneneHre BHITATKHWBAIOIICH CHIIBI, IEUCTBYIOIICH HA TEJO, MOTPYXKEHHOE B
KUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBHITAKUBAIOLICH CHIIBI, IEHCTBYIOLICH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI, JEHCTBYIOLICH Ha
TEJO B )KUJIKOCTH, OT 00bEMA NOTrPYKEHHON B AKUAKOCTh YaCTHU TeJIa U OT INIOTHOCTU
KUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa Uil KOHCTPYUPOBAHKE JIOJKU U ONpeieNieHue e
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 6J0K, HAKJIOHHAS MIOCKOCTh. [IpaBuiio paBHOBeCHS
pbiyara. [IpuMeHnenue npaBuia paBHOBECHUS pbluara K 0J0Ky. «30J10TO€ MPaBUII0» MEXAHUKH.
KIIJ] npocTsix MexaHu3MoB. IIpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanunyeckas sHeprusi. Kunernueckas v noteHimanbHas s1eprus. [IpeBpamienue
OJIHOTO BUJIa MEXaHUYECKON SHEPTUU B JPYTOi. 3aKOH COXPAaHEHUS DHEPIMH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padbomut u onvimol.

1. Onpenenenue paboOThI CHIIBI TPEHUS MPH PAaBHOMEPHOM JIBH)KEHUH TeJa MO
TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.

3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Paszgea 6. TensioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU CTPOEHHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYJ. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSHUMN BemecTBa. Kpucrannuyeckue u
amop¢Hsbie Tena. OObsICHEHHE CBONCTB Ta30B, )KUIKOCTEH 1 TBEPABIX TEJ HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHYECKON Teoprun. CMaunBaHUE U KalWJUISIpHbIE sIBJIEHUS. TernaoBoe
pacIIMpeHne U CKaThe.

Temnepatypa. CBs3b TEMIIEpaTYphl CO CKOPOCTHIO TEIIOBOTO JABHKEHUS YaCTHII.
Buytpennss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPruM: TeIionepeiadya u
COBCPHICHUC paGOTBI. BI/II[LI TCILIONCpCaaqn: TCIJIOMPOBOAHOCTh, KOHBCKIWA, U3JTYUCHHC.



KommuectBo TeruioTel. Y nenabpHas TEIUIOEMKOCTD BEIeCTBa. TemI000MeH U TEILNIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO Oananca. [InaBienne u oTBepAeBaHNEe KPUCTAILTHICCKIX
BEIeCTB. Y AelbHas TeTuioTa rasienus. [lapoodpa3zoBanue u koHaeHcanwus. Vcnapenue.
Kunenue. Y nenpHas Terora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPaTypbl KUTICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntumner padoTs! TeroBsix Asuratenei KI1J rermoBoro asurarens. TenaoBsie
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH CpPebl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUYKEHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! renonepenaun.
OxJaxJieHne Ipy COBEPIICHUN PAOOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TEIJIOEMKOCTEHN pa3IMyHbIX BEIIECTB.

©CooNOAELDE

N
= O

. HaOmroienme kureHust.

[EEN
N

. HabGnronenne nocTossHCTBa TeMIEpaTyphl MIPHU TUTABJICHUH.

13. Mopenu TEIIOBRIX ABUTATENEN.

Jlabopamopuwie pabomul u onvimol.

OnbITHI 10 0OHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKEHHUSL.

OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OMBITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTh JIABJICHHS BO3/IyXa OT €ro 00bhEmMa 1

HarpeBaHUs WM OXJIKICHHUS.

6. IIpoBepka runoresnl JMHEHHON 3aBUCIMOCTH JJTUHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

7. HaOmroneHne n3MEeHEHHsI BHYTPEHHEH YHEPTUH TeJla B PEe3yJIbTaTe TEIJIoNnepeadn 1
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOIBI.

9. OmpeneneHue KOIUYECTBA TEIUIOTHI, TOTYYEHHOTO BOJAOW MPH TEILIOOOMEHE C
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.

10. OmpeneneHue yaeabHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHUs.

12. OnpeneneHre OTHOCUTENHHON BIKHOCTH BO3IyXa.

13. OmnpeneneHue yaeabHOM TEIUIOTHI IIABICHUS JIb/IA.

ok wn e

Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Tei. J[Ba poja 3JIEKTpUUECKUX 3apsioB. B3anMonelicTBre 3apsKEHHbBIX
ten. 3akoH KysoHa (3aBUCHMOCTD CHJIbI B3aUMOJEHCTBHS 3aPSKEHHBIX TEJ OT BETUYHUHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



DnekTpuueckoe noJie. Hanpspk€HHOCTD nekTpudeckoro nojs. [Ipunimn cynepno3uiuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEeMEHTapHBIM 3iekTpuueckuil 3apsia. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota u MoLHOCTD 371eKTpUUECKOro Toka. 3akoH Jhxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbIT Dpcerena. MaruuTHoe mnose
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHOM  uHAyKuuu. IlpaBuio  Jlenua.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIEpMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIBTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSSHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HAlpaBJIEHHsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUIM €r0 BO3SHUKHOBEHMUS.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.

©ooNOR~LDE
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA U MONEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSOKEHUH TpU TOCIEAOBATEIHHOM COCIMHEHUU

ok wn P

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OnpenencnHrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKA, MJIYLIETO Yepe3 JaMIIOUKY, OT HaIpPSKEHUS
Ha HEW.
13. Onpenenenue KI1J[ narpesarens.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS IEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPHUPYIOLIHE 3aBUCUMOCTH CHIIBI B3aMMOACUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.
18. M3yuenue aelcTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.
19. KoncTpynpoBaHue 1 u3y4eHue paboThl JIEKTPOABUTATEIIS.
20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOcTU. Ilepuon m yactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUS, Cujia TPEHHUS
IIOKOS1, APYTHE BUABI TPCHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTenumanpHas Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEeHHE MyTeH W TPACKTOPHH ABIKEHHS OJHOTO U TOTO K€ TeJa OTHOCHTEIHHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. Habmonenne MexaHMUECKUX SBICHHUMN, IPOUCXOIINX B cucTteme oTcuéra «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MexaHU4ECKON 3HEPTUH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pasroHa M JalbHEHIIero paBHOMEPHOIO JBHKEHMS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAaJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHECHTA TPEHUS CKOTHKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.



9.

Omnpenenenue pabOTBl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Ompenenenue paGoThl CHIBI YHOPYTrOCTH IHpPU MOABEME TIpy3a C HCIOJIb30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. M3ydeHue 3aKkoHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, 4acToTa,
aMIIuTyna. MareMaTudecKuidi W TMPYXKUHHBIM MasTHUKH. [IpeBpaimieHue 5SHEpruu Ipu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHbI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CUIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HabnroneHue BbIHYKICHHBIX KOJICOaHUH U pe30HaHcA.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHre 4YacTOTHI U TIepro/Ia KoJIeOaH i TPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUN MPYKHHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH MEpHOAA KoleOaHWH Tpy3a, MOIBEIIEHHOIO K HUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DIEeKTPOMarHUTHOE TIOJIe. DJIEKTPOMAarHUTHBIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DJeKTpoMarHuTHas nmpupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsiMonuHeiiHOe pacnpoCTpaHEHUE CBETA.
3atmenus ComHia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpa)kKeHUsI CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOIAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CeKTPalbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

NGO RALDE

[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

Onrtruyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarole JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydenue xapakTepuCTHK N300paXeHHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa NMIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n3o0paxeHnit C MOMOIIbIO COOMPAOLIEH JTUH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMPAIOIIEH JINH3HI.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u rianerapuas mozaenb aroma. Mojens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas wmoxens atomHoro sapa. M3oronsl. PannoaxktuBHble mnpeBpamienus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBHA paguOAKTUBHBIX U3IyYE€HUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

ok wnkE

CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Boaopoaa.

Habmonenue TpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus nsiny4eHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO--0000MIAONMI  MOIYdh MpEAHA3HAYEH Ui CUCTEeMATHU3aluH U
0000111eHUS TPEIMETHOTO COICPIKAHMSI U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke a5 00yJaroUINXCsl, BRIOPABIINX 3TOT Y4€OHBIN TPEIMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIICAOBAHHS SIBICHHH IMPHUPOIBI W TEXHHKH,
OBJIQJICHUE YMEHHSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBINA XapaKTep JaHHOTO pa3felia pealn3yercs 3a C4ET Toro,
YTO 00YJaroNIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAayUHbIE METOJbI MCCIEAOBAHUS (PU3NYECKUX SBJICHHI, B TOM YHCIE IS
NPOBEPKH THITOTE3 U TOIYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBBI HambOoyiee BAXXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHUYECKOrO HCHOJIb30BaHUS PA3IMUHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BU/I0B SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6paBOBaTeJ'IBHHX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUSL:

- MPOSIBJICHUE MHTEpPEeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (hU3HUYECKOM
HayKW;

- IGHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSM POCCUHCKHUX YIEHBIX--(DH3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIEHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM TPUMECHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTH MOPaIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

4) 1EeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHUWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOIO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeNbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H YIMOIMOHAJIBLHOIO 0JIATOMOTY YN :

- OCO3HaHWE IEHHOCTH Oe30macHOro oOpa3a KH3HH B COBPEMEHHOM TEXHOJOTHYCCKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa perekcuu, MPU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOC YYacTHE B PEIICHUM MPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3alfii, TOopoJa, Kpas) TEXHOJOTHYECKOW U  COIMAIbHOM HANpaBICHHOCTH,
TpeOYIOMHMX B TOM YHCIIC U ((PU3UIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3y4eHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) KOJIOTHYECKOT0 BOCTIMTAHUSA:

- OpHUEHTAlMs Ha NPUMCHEHHE (PU3WYSCKUX 3HAHWUH JUIsI pEImIeHUs 3ajJad B 00JacTh
OKpYKarolllel cpenbl, MIAHUPOBAHUS MOCTYMKOB U OIICHKHM UX BO3MOXKHBIX MOCIEICTBHUI
TUTSL OKPYXKAFOIIEeH Cpeibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX pPelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:

- TOTPEOHOCTH BO B3aMMOJICHCTBUU TIPH BBIMOJIHCHHH WCCICAOBAHUNA M TIPOCKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH YepPe3 MPAKTUUYECKYIO JACATETHbHOCTD;

- TOTpeOHOCTh, B (HOPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM 4YHCIe (HOPMYIHUPOBATH HIICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (hDU3UKH;



® - [IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEI, O6H.I€CTB3, 1 3KOHOMHMKHU,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuatomerocss OyayT copMHUpOBaHBI MeTamnpelMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISATUBHbBIE YHUBEPCAJIbHBIE YUeOHbIE ACHCTBHUSL.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 00001IeHUs
U CPaBHCHUS;

BBbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HM3YUYCHUH (bHSI/I‘{eCKI/IX SIBIICHUN ©
IpPOILIECCOB, JIeNlaTh BBIBOABI C MCIOJIb30BAaHUEM JEIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHOW (u3nueckod 3agauu
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIO0XHBIN
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, MOIYUYEHHYIO B XOJ€
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTam
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIEe pa3BUTHE (PU3UUECKUX TPOIECCOB, a TAKXKe
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHATHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpoChl MPH TOHWCKE W OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndeckoil 3a1aun;
aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH MHPOPMALUIO PA3TUUHBIX
BUJOB U (POPM IPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy NpeAcTaBiIeHUs HHoOpManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXXHBIMH CXEMaMM, JuarpaMMaMi, HHON
rpaduKol U UX KOMOMHAITUSIMH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie¢ OOCYXJCHHMS Y4eOHOTrO MaTepuaya, pe3yJbTaToB Ja0OPATOPHBIX padoOT M
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4M U MOIepKaHue OJIarokKelnaTeIbHOCTH OOIICHHUS,
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJCTABISATh  PE3yJIbTaThl  BBIOJHEHHOrO  (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, IPOCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMmsr;

NPUHUMATH [IEJTM COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH JCHCTBHS IO €€
JOCTIIKEHUIO: PACIPEIeNIATh POJIH, 00CYXIaTh MPOIECCH U PE3yJIbTAaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO 4YacTh PAaOOTHI, JOCTUTas KAd4eCTBEHHOTO pe3ysbTara IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLICHUBATh KAueCTBO CBOETO BKJIaJAa B OOMMH TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Uil peIICHHs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PaA3IMYHBIX MOAXO0JAX NPUHATHUS pelIeHuil (MHIUBUAYaJIbHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeuIaraTh IIaH €€ N3MEHEHNS,

OOBSICHATh TPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJIbTaTOB JAEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO JAPYrOro 4eJOBEKa B XOJE CIOPa MM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3agad Wil B
YTBEPKJICHUAX Ha HAyYHbIE TEMBI U TAKOE K€ IIPAaBO APYIOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K koniy oOyuenuss B 7 kJjiacce NpeaMETHbIE pe3yJbTaThl HA 0a30BOM ypOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOIB30BaTh TOHATHS: (HU3MUECKUE ¢ XUMHYECKHE SIBJICHHs, HAOIIOJCHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULIBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, )KHIKOE, ra3000pa3Hoe), MEXaHUYECKOE
NBW)KEHUE  (pPaBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOmas cuia, aedopmarmus (ynpyras, IUIacTHYecKas), HEBECOMOCTD,
COOOILAOIIMECS COCYIbI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJI C 3aKPEIUIEHHON OChI0 BpAIICHWs, Iepejada aBJIICHUS TBEPIBIMU
TEJIAMU, JKUAKOCTSIMH M ra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHUE Tell, IPEBPAIICHUS
MEXaHUYECKOW YHEPTIHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHUDE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CHIIBI TPEHUS B NPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha >KMBOH OpraHu3M, IUIaBaHHE DHIO,
pBIYard B TeJ€ YeJIOBEKa, NMPH ATOM MEPEeBOAUTH MPAKTUYECKYIO 33a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh M3YYECHHBIC CBOIMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsi, IyTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHMJIa YHOPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJa TpPEHUs, JaBJIeHUe
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIe3HOTO JECUCTBUS
MEXaHU3MOB, KHHETHUYECKasi ¥ MOTCHIUAIbHAS DHEPTHsi), P ONKCAHUH TPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTUMH BEITMYMHAMH, CTPOHUTH TPaQUKH H3YYEHHBIX 3aBHCHUMOCTEH
(GUBHUYECKUX BEINYHH,

XapakTepru30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBIEHUS W TPOLECCH, HCIONB3Ys
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPAaBUIIO» MEXaHUKH,
3aKOH COXpaHEHHWs MEXaHWYeCKOW DJHEpPruu, TpPHU OTOM JaBaTh CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MATEMATHYECKOE BHIPAKEHHE;

OOBSICHATH (U3UYECKHE SIBIICHHS, TPOIECCHI M CBOWCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CUTYaIlMi MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUIHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 JneicTBHA, HUCHONB3yd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE AaHaM3a YCJIOBHS 3a/laud
3allUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NUECKHUE BEITHMUMHBI B (DOPMYIBI H
IPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHBIC JTAaHHBIC, HEOOXOAWMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUNHBI,



pacrio3HaBaTh TPOOJEMbI, KOTOPhIE MOXXHO pEUIMTh IMPH MOMOIIM (DU3HYECKHX
METOJ0OB, B OIMCAHMM MCCIECNOBAHUSA BBICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, IEJIaTh BBIBOJBI 110 €TI0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MACChl Tela, 00bEMa, CHIIBI U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJl, CWJIbl YIPYTOCTH OT YIJIMHEHMS MPYKHHBI, BBITAJIKUBAIOIIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIEeNI0BaHMs, COOMpaThb YCTAHOBKY M  BBINOJHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOAMTH KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO TeNa, CWIA TPEHHUS CKOJIBXKEHUSA, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIass Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKLUU: IIPU BBINOJIHEHUN U3MEPEHUIN cOOMPATh SKCIIEPUMEHTAIbBHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCaHUA (B TOM YMCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONb3ysl 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBIECHUM M HEOOXOTUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEPax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHM3HM I OOecredyeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleH cpee;

OCYILECTBIISATh OTOOP HMCTOYHUKOB HMH(popManuu B lHTepHETE B COOTBETCTBUM C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUI U ITyTEM CPaBHEHUS



Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS IPOTUBOPEUMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JIUTEPATypy
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh IMpUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(OpMaK (PU3NYECKOIO COAEPKAHUs, B TOM 4HCie MyOIUYHO JAenaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEN;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pACIpENesaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeMcTBUM, aZeKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, yUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K xonmy oOyuenus B 8 KJjiacce mpeiMeTHBIE pPe3ybTaThl HA 0A30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

MCIIOJIH30BaTh TMOHSTHUS: Macca W pa3Mephbl MOJEKYN, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAUIMUECKUE U aMOp(HBIEC Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
MoJie, TMPOBOJHUKH W JUAJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUYECKUNA TOK, MarHUTHOE
oJIe;

paznuuath SBJIeHUs (TETUIOBOE pACUIMpPEHHE M CXKaTHe, TeIIornepenaya, TEIIOBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTIEHUE, TerJIonepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3JIYYCHHUE), SJICKTPU3ALMs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHCAaHWI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckre SBICHUS B TMPUPOJC: TMOBEPXHOCTHOE HATHKCHHE W
KaMWUISpHBIE SIBIIEHUS B MPUPOJAE, KPUCTALIBI B mpupoae, uznydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SBIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOIIOCOB, POJIb MATHUTHOTO TOJISI JJISi KU3HU Ha
3emiie, IONMSIPHOE CHUSIHHE, MIPH ATOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh  BEIECTBA, YJENbHAs TEIUIOTa TUIABJICHMS, YAEJIbHAas TeIIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(D(PHUIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU
3apsii, CUJla TOKa, OJJIEKTPUUYECKOE HANpsLDKEHUE, COMPOTUBIEHUE IPOBOJHMUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONHMCAHUU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIHOJb3YEeMbIX BEJIUYHH,
0003HaYCHHS M €AMHUIIBI (PU3WYECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (U3UYECKYI0 BEIMYUHY C JPYTHMMH BEIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBa Tel, (DU3WYECKHE SBICHHUS M TPOIECCHI, HCIOIb3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJISIPHO--KNHETUYECKOW TEOpUU CTPOEHHS BEIECTBA,
NPUHIUIT CYNEPIO3UINU ToJied (HAa KAaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoyns—JIeHna, 3aKkoH cOXpaHEeHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTEeMaTUYeCKOEe BBIPAXKECHHUE;

OO0BSACHATH (pU3MUECKHE MPOIeCChl U CBOMCTBA TEl, B TOM YHCIE€ M B KOHTEKCTE
CUTyaluin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
MPUYUHHO-CJICJACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE M3 |—2 JOTMYECKUX IIArOB C
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiate pacd€THble 3amadd B 2-3 JACWCTBHS, HWCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHallu3a YCJIOBUSA 33Ja4yu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JAHHBIX JUIsl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE I €€ PEIICHHs], TPOBOJUTEH PACUETHI U
CPaBHHBATh IMOTYICHHOE 3HAYCHHE (DU3MYCCKON BEIIMYUHBI C N3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh IPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU IMOMOIINA (PUIUISCKUX
METO/IOB,  HCIOJIb3ysd  ONKHCAHWE  HWCCJECNOBAaHMS,  BBUICIATH  IPOBEpPAEMOE
MPEANOJI0KEHHE, OLEHUBATh MPAaBUIBHOCTh NOpsAJIKA IPOBEACHHS HCCIEI0BaHUS,
JienaTh BbIBOJBL;

MPOBOAMTH OMBITHI MO HAOMIOCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBIIGHHUsSI BO3JAyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPU U3JIYYCHHUH OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOIIAJA €€ TOBEPXHOCTH, JIIEKTpHU3alUs Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BU3yaJIM3alisl MATHUTHBIX TTOJIEH TTOCTOSIHHBIX MAarHUTOB, ACHCTBUS MarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsiEeMbIe TMPEANONIOKEHUs, COOHpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJOBaHHUS, OMHUCHIBATH XOJ OMNBITA W
(bopMyIUPOBATh BHIBOJIBI;

BBITIOJTHSITH TPSIMbIE U3MEPEHUSI TEMIIEPaTyphl, OTHOCUTEIHLHON BIIAXKHOCTH BO3JyXa,
CHUJIBI TOKA, HAIpPSDKEHUS C HWCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BENUYMH, CPAaBHHMBATh PE3YNIbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH WCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (DM3MUYECKON BEITWYHHBI OT APYroM C
HCIIONIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH COMPOTUBIICHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYILIETO Yepe3 NPOBOJHUK, OT HAMPSKEHUS HA IPOBOJHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIBLHOTO U MapauIeIbHOTO COEIWHEHUM MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBAaHNE, COOMPATh YCTAHOBKY M BBHIMOIHITH U3MEPEHUS, CICAys



MpeJIOKEHHOMY IIaHy, (PMKCHUPOBATh PE3yNIbTAThl MOJTYYEHHON 3aBUCUMOCTH B BHUJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIMIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0oTa U MOITHOCTh JEKTPUUECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOMpaTh JKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJenys
MPEJI0KEHHOW HHCTPYKIUU, U BBIYUCIISATH 3HAUEHNE BEIHMUNHBI,

e coOmoaTh MpaBWa TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa WX ONHMCAHMs (B TOM YMCIE: CHUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUH, DIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HAarpeBaTeIbHBIE AIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJICKTPOMArHHUT, 3JCKTPOABUTATEIH
MOCTOSIHHOTO TOKa), HWCIOJb3Yysl 3HAaHUSA O CBOMCTBaX (U3MUECKUX SBICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTENbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBbI 3JIEKTPUUECKUX IIEeTel C MOCIeN0BaTeNbHBIM U MapauleIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB AJIEKTPHUECKUX IIeTICH;

® T[PUBOAUTH NpUMEpPHl (HaXoAWTh HUHGMOPMALMIO O TMpUMEpax) MNPAKTUYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpHU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCIOJB30BATH MPH BBHITIOTHEHNU yUEOHBIX 3aJlaHU HAYYHO--TIONYJSIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs WHGPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKUe YCTHBIE COOOIIeHHs, 0000Imas
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (DPU3UYECKOTO COJACPIKaHUS, B TOM YHUCIIE
nyOJIMYHO  TPENCTaBISITH  Pe3yiabTaTbl  MPOEKTHOM WM  HCCIIEN0BATEIbCKOM
JeSITeIbHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, COMPOBOXK/IATh BHICTYIICHHE MTPE3EHTAINEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (U3NUYECKUX IPOILECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABJICHHBIMU 33Ja4aMH,
CIIEINTHh 32 BBIIOJIHEHWEM IUIaHA JEHCTBUH W KOPPEKTHPOBATH €ro, aJeKBaTHO
OIICHWBATh  COOCTBEHHBIM BKIQJ B  JIEATENBHOCTh  TPYIIBI, BHICTPAWBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoniy o0yuenus B 9 kJjacce mpeiMeTHbIE pe3ysbTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TMOHSATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
U3JIy4EeHHUS], U30TOIIbI, SIJICPHAsI DHEPIETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTeIbHOE JIBIDKEHUE (3aTyXarollhe U BBIHY)KIEHHBIE KOJeOaHUs), pPe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPOXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXEHHE CHEKTPAIbHBIX IIBETOB, AMCIIEPCHSI CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBIICHUM B OKpYKaromieM Mupe (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTJIUBBI, JBIKCHUE TUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICMCTBHE  BHIMMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
dboH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyY€HHE TPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ayy B y4eOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CHJIAa TPEHUs, CUJIa YHOPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIBHAS SHEPTHS CKATOW MPYKUHBI, KHHETHYECKAS
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIHBHO TPAKTOBATh (PU3MUYECKH CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3UYECKUX BEIUYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUsI HPHEPTrUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUH CHUII,
MIPUHIUIT OTHOCUTEIBHOCTH [ 'anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHMS 3apsAIOBOTO U
MacCoBOTO UHMCEN TMpU SACPHBIX peakuusXx, IpU HTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluli  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATh  MPUUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB € OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHbI U (DOpPMYIbI, CBSI3bIBalOLIMEe (PU3MYECKHE BENUYMHBI: HAa OCHOBE aHalu3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
bu3nYeCcKOil BETNYMHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh NPU TMOMOMIM (PHU3UUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  HCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEOJIOKEHNEe, OILICHUBATh MPABUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB;

MPOBOAMTDH OMBITHI MO HAONIONCHUIO (PU3NYECKUX SBICHUN WM (PU3UUECKHX CBOMCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MAacchl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/bl MaJIbIX KOJEOAHU, MPIMOIUHEHHOE PacpOCTPAHEHUE
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 HU30BITOUHOrO Habopa 000PYAOBaHUS, OMMCHIBATH X0 ONbITa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP Crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUsS CBeTa OT yrja HaJeHHus U
yIi1a MPeIOMIICHHSI OT yTJia MajeHus): TUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSTEIFHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIMYMH B BHJIE TAOMUI] U rpaduKOB, AeNaTh BBIBOJBI 10 pe3yjbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TIPYKUHBI, KOO(PPHUIIMEHT TPEeHHs CKOJBHKEHHS, MEXaHH4YecKas padoTa u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh H3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs], CIeays TPEeNIOKEHHON HHCTPYKIMH, BBIYUCIATH 3HAUCHHWE BEIWYMHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pE3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHU;

coOmoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENEH: MarephaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOYEYHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCJIE: CIIUOMETP, TaTUUKHU MOJIOKEHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTHUYHBIE PUCYHKH M3YUEHHBIX TEXHMUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOJUTh TMPUMEPHl  (HAXOIUTh HWHPOPMAIUIO O TMpHUMEpax) MPAKTHISCKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BBHIMOIHEHUH YYEOHBIX 33JaHU HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJIETh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHuss HHGOPMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC MTUCHMEHHBIC U YCTHBIE COOOIIEHHSI HA OCHOBE MH(POPMAIINH
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro pasziena (QU3MKd u
COMpPOBOXKAAaTh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEeH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMmbl

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

HanpasJjenust
BOCIIUTATEJILHOM
JeATeJHLHOCTH

11

1.2

®dusuka - HayKa o MPUPOe

dusznyueckne BeININHBI

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

bu6mmoreka [JOK
https://m.edso0.ru/7f416194

IIposiBnenue
UHTEpeca K
UCTOPUU U
COBPEMEHHOMY
COCTOSIHUIO
pOCCUiiCKON
busznuecKoil HayKu;

Bocrnpusitue
ACTETHYECKUX
Ka4yecTB
¢bu3nveckoil HayKu:
€€ TapMOHUYHOTO
HOCTPOCHHS,
CTPOTOCTH,
TOYHOCTH,
JaKOHUYHOCTH;

1.3

EcrecTBeHHOHay4YHBIN
METO/]I TO3HAHUS

bu6mmorekxa [JOK
https://m.edso0.ru/7f416194

Oco3nanue
[IEHHOCTH
¢buznyeckoil HayKu
KaK MOIITHOTO
WHCTPYMEHTA



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

MMO3HAHUS MUDA,
OCHOBBI Pa3BUTHSA
TEXHOJIOTHH,
Ba)KHEHIIIEH
COCTAaBJIAIONIEH
KYJIbTYpHI;
pa3BUTHE HAYYHOU
JIF0003HATEILHOCTH,
HWHTEpeca K
HCCIICI0BATEIbCKOM
JIeSITENIbHOCTH;

Hroro no pasaceiny

6

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 Crpoenue BemiecTBa

bu6mmoreka [JOK

https://m.edso0.ru/7f416194

Opuenranus Ha
MIPUMEHEHHE
(bU3UIECKUX
3HAHUH I
perieHus 3aaad B
obnactu
OKpYy>Karolen
Cpenbl,
MJITAHUPOBAHUS
MOCTYIIKOB 1
OIICHKU WX
BO3MOYKHBIX
MHOCJIEACTBUN I
OKpYy>Karoleu
Cpelibl;



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

2.2

2.3

JIBrkeHue u
B3aUMOJICUCTBUE YaCTHUII
BeIIecTBa

ArperaTHble COCTOSHUS
BEIECTBA

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

bu6mmoreka [JOK
https://m.edso0.ru/7f416194

Crpemienue
aHATM3UPOBATh U
BBLISIBJIATD
B3aHMMOCBS3U
TIPUPO/IBI,
oO1iecTBa u
SKOHOMHKH, B TOM
YHCIIC C
HCI0JIb30BaHUEM
(bu3HYECKUX
3HAHWI; OIICHKA
CBOUX IEHUCTBUU C
y4€TOM BIIMSHUS Ha
OKPYKaIOIIYIO
cpeny, BO3MOKHBIX
riI00aJIbHBIX
IMOCJICICTBHI.

AKTHUBHOE y4yacTue
B pEIICHUHN
MPaKTUYECKHUX
3aja4 (B paMKax
CEMBbHU,
o0OpazoBarenbHOU
OpraHu3alu,
HAaCeJIECHHOTO
MYHKTa, POJJHOTO
Kpasi)
TEXHOJIOTMYECKON U
COLIMAJIBHOU
HaIpaBJIEHHOCTH,



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

TpeOYIOIINX B TOM
qHCIe U
(hU3UIECKUX
3HAHUM;

Hroro no pazneny

5

Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl

3.1

MexaHuueckoe IBMKEHUE

bubmuoreka [JOK

https://m.edso0.ru/7f416194

NHurepec
PaKTUYECKOMY
M3YYEHUIO
npodeccui,
CBSI3aHHBIX C
(bu3UKON;

3.2

HNuepuus, Mmacca, IOTHOCTh

bubmuoreka [JOK

https://m.edso0.ru/7f416194

IToBBITIIEHHE
YPOBHSA CBOEH
KOMIICTCHTHOCTH
yepes
MPaKTHUYECKYIO
JEATEIbHOCTh

3.3

Cuia. Bune! cun

14

bubmuoreka [JOK

https://m.edso0.ru/7f416194

[ToTpebHoOCTh B
(dbopMUpOBaHUH
HOBBIX 3HAHUM, B
TOM YHCIIE
bopmynupoBaTh
UJICH, TIOHSTHSI,
TUTIOTE3BI O
(hU3UIECKUX
0o0BEeKTax u
SIBIICHUSIX



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

Hroro no pazneny

Pa3nen 4. laBiienue TBEPABIX TeJ, KUAKOCTEH U ra3oB

21

4.1

4.2

Hasnenue. [lepenaua
JABJICHUS TBEPIBIMU
TeNaMH, JKUAKOCTIMH U
razaMu

JlaBneHue KuIKOCTH

bu6mmoreka [JOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

Crpemienue
aHAIIM3UPOBATH U
BBISIBIISITH
B3aMMOCBSI3U
TIPUPO/IBI,
oO1iecTsa
YKOHOMHKH, B TOM
qHCIIe C
HCIIOJIb30BAHUEM
(bu3HYECKUX
3HAHUU

IToBrilIEHUE
YPOBHS CBOEH
KOMIICTCHTHOCTH
yepes
MPAKTUYECKYIO
JIeSATCILHOCTh

4.3

ATMochepHoe 1aBiieHHE

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

OrneHka CBOUX
JIEHCTBHM C y4ETOM
BIUSIHHS Ha
OKPYKAIOIIYIO
cpeny, BO3MOXKHBIX
rI100aIbHBIX
IMOCJIEICTBUIM

4.4

JlericTBUE MUJKOCTH U ra3a
Ha IOTPYKEHHOE B HUX TEJIO0

bu6mmorekxa [JOK
https://m.edso0.ru/7f416194

NHTepec
MIPAaKTHYECKOMY



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

U3Y4YEHUIO

npodeccui,
CBSI3aHHBIX C
buzuKon
Hroro no pazgeny 21
Pa3zgea S. Pabora u MOIIHOCTB. JHeEPruUs
Oco3Hanue
[IEHHOCTH

5.1

5.2

5.3

Pabora 1 MoOIIHOCTH

[IpocTeie MexaHU3MBI

MexaHnueckas SJHeprus

Hroro no pazaeny

12

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

bubmuoreka [JOK
https://m.edsoo0.ru/7f416194

bubnmoreka [JOK
https://m.edsoo.ru/7f416194

¢bu3nveckoil HayKu
KaK MOIITHOT'O
MHCTPYMEHTA
MO3HAHUS MUpA,
OCHOBBI Pa3BUTHUS
TEXHOJIOTHH,
BaKHEHIIICH
COCTaBJISIOIICH
KYJIBTYpbI
Passurtne HayuyHOU
JIF0003HATEIIBHOCTH,
WHTEpeca K
HUCCIEA0BATEILCKOM
JIeITEIIbHOCTH

[lennoctHOE
OTHOILEHUE K
JIOCTHKEHUSM
POCCHUICKUX
yu€HBIX (PU3UKOB



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

12




8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanpasJienust
Ne HaumenoBanue pa3jaesioB (undposbie) .
KonTpoabubie IIpakTuueckue BOCIIMTATEJILHOU
n/n H TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI AeATe1bHOCTH
pecypcbl
Pa3gen 1. TensioBbIe sIBJICHUS
Passurne HayuHOU
. 0003HATEIBHOCTH
CrpoeHnue 1 CBOMCTBA bubmunoreka [IOK ’
11 7 HHTEpEca K
BEIIECTBA https://m.edsoo.ru/7f4181ce .
HCCJIEI0BATENHCKOM
JIESITEIIbHOCTH
Bocnpusitue
ACTETUYECKUX
KauecTB
U3UYECKON HAYKH:
12 T 21 1 5 bu6nuoreka [IOK (b YK
. €IJIOBBIE MTPOLIECCHI €€ rapMOHUYHOTO
P https://m.edsoo.ru/7f4181ce P
MOCTPOEHUS,
CTPOTOCTH,
TOYHOCTH,
JTAKOHUYHOCTH
Hroro o pasneny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHHSA
PasButne HayuHOU
DIIeKTPUUECKHE 3apsiIbl. 0003HATETEHOCTH
21 3 P P . 1 bubmmoreka [JOK ’
. apspKEHHBIE TeJla U UX MHTEpeca K
p N https://m.edsoo.ru/7f4181ce p .
B3aUMO/ICHCTBUE MCCIIEI0BATENbCKOM

JACATCIIbHOCTH



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

2.2

2.3

IMocTosHHEBIN
AJIEKTPUICCKUN TOK

MaruuTtHbIe SIBICHUS

20

1.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f4181ce

bubnnoreka IIOK
https://m.edsoo.ru/7f4181ce

NHrepec
MPAKTUIECKOMY
U3YUCHUIO
npodeccui,
CBSI3aHHBIX C
¢buznKoit

Oco3Hanue
LIEHHOCTH
¢buznuecKoil HayKu
KaK MOIIIHOT'O
WHCTPYMEHTA
MMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BaKHEHIIICH
COCTAaBJISIOIIEH
KYJIbTYpPBI

2.4

DneKTpOMarHuTHas
WHAYKIHS

bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce

AKTHBHOE y4dacTue
B pPCIICHUU
MPAKTUYIECKUX
3aja4 (B pamMKax
CeMbH,
o0pa3oBaTenbHOM
OpraHu3aIlvH,
HACEJICHHOTO
ITyHKTA, POJTHOTO
Kpasi)
TEXHOJIOTMYECKON U
COLMAJIbHOU



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

HAaIpaBJIEHHOCTH,
TpeOYIOLINX B TOM
quCcIe u

(bU3MUECKUX
3HaHUH
Hroro no pazneny 37
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 14.5

[10 [TIPOT'PAMME




9 KJI

Ne
n/n

Pazne

ACC

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbI

1 1. Mexannueckue siBJeHHUS

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTpoJbHbIE

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

Hanpasienust
BOCIIUTATEJILHOMI
eATEJHLHOCTH

11

MexaHn4ecKoe NBHKEHUE U
CoCco0Bl ero OMUCaHus

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

AKTHUBHOE y4yacTue
B PEIICHUHU
MPaKTUYECKUX
3az1a4 (B paMKax
CEMbH,
o0pa3oBaTenbHOI
OpraHu3aInH,
HACEJIEHHOTO
MYHKTa, POJHOTO
Kpasi)
TEXHOJOTHYECKOH 1
COLIMAILHOU
HaIpaBJIEHHOCTH,
TpeOYIOMINX B TOM
YHUCIE U
(bu3nuecKux 3HaHUMN

1.2

B3aumonaelicTtBue Tei

20 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Hurepec
PaKTHYECKOMY
U3YyUYEHHIO
npodeccuti,
CBSI3aHHBIX C
(buzuKoit



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

1.3

3aKOHBI COXpPaHCHUA

Hroro no pasaceiny

10

40

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Bocnpusrue
3CTETUYECKUX
KAauecTB
(hbU3MYEeCKOil HAYKH:
€€ TrapMOHUYHOTO
IIOCTPOEHUS,
CTPOrOCTH,
TOYHOCTH,
JTAKOHUYHOCTH;

Pa3zgen 2. Mexann4decKue KOJe0aHUA U BOJHBI

2.1

Mexaunueckie KoJicOanms

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Bocnpusitue
3CTETUYECKUX
KauecTB
(u3nvecKoil HayKu:
€€ rapMOHUYHOT O
IIOCTPOEHUS,
CTPOTOCTH,
TOYHOCTH,
JTAKOHUYHOCTH;

2.2

Mexannueckre BOJIHBI.
3BYyK

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

PasButne HayuHOU
JIF0003HATEIIEHOCTH,
WHTEpeca K
HCCJIEI0BATEIbCKOM
JIeSITeIbHOCTHU

Hroro no pasgeny

15

Paznen 3. DiaeKkTpoMarHuTHOE MoJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI



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

3.1

BHGKTpOMaFHI/ITHoe I10JIE 1
OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

Pa3znen 4. CBeToBbBIC SIBJEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

HHurepec
PaKTUYECKOMY
U3YUCHHIO
npodeccuid,
CBSI3aHHBIX C
¢buzukoit

4.1

3aKOHbI PaCIpPOCTPAHEHHUS
cBera

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

[Ipu3nanue cBoero
npaBa Ha OIIUOKY U
TaKOTO JKe 1paBa y
JPYTroro 4enoBeka

4.2

JIH3BI ¥ oNTHYECKHE
pubopsI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

DopMHUpOBaHUS
KYJBTYPBHI 37I0POBbS
¥ SMOIIMOHAIILHOTO
OJ1aronoIy4us:
OCO3HaHUE
LIEHHOCTH
6e3omacHoro obpasza
KH3HU B
COBPEMEHHOM
TEXHOJIOTHIECKOM
MHpe

4.3

Pasnoxxenue Oenoro csera B
CIICKTP

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4ab

Oco3nanue
EHHOCTH
(u3nueckoil HayKu
KaK MOIIHOTO
WHCTPYMEHTA



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

Hroro no pazneny

Pa3gen 5. KBaHTOBLIE IBJICHUSA

15

MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BaKHEHIIICH
COCTAaBJISIIONIEH
KYJIbTYpbI

5.1

5.2

I/ICHYCKEIHI/IC H IIOTJIOIIICHHUC
CB€Ta aTOMOM

CrtpoeHue aTOMHOTO sijipa

bubmuorexka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Bocnpusrue
3CTETUYECKHUX
KaueCTB
¢u3nyeckoil HayKu:
€€ rapMOHUYHOI O
IIOCTPOEHHH,
CTPOTOCTH,
TOYHOCTH,
JTAKOHUYHOCTH

Oco3Hanue
BaKHOCTH

MOp AJIBHOBTUYCCKUX
HpI/IHHI/IHOB B
JIEATEIBHOCTH
y4€HOTO

5.3

S nepHbie peakuuun

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4ab

I"'oTOBHOCTH K
AKTHBHOMY
Y4acTHIO B
00CyXICHUHN
00IIIECTBEHHO-



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

3HAYUMBIX U
ATHYECKUX
npo0Jem,
CBSI3aHHBIX C

MPAKTUYECKUM
MpUMEHEHUEM
JTOCTHIKCHU M
¢busuku
Htoro no paznemny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYJIb
IlenHnocTHOE

[ToBTOpEeHME M 000OIIEHNE
6.1 coliep>kaHus Kypca GU3NKu 9
3a 7-9 xnacc

Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102

27

bubmuorexka [JOK
https://m.edsoo.ru/7f41a4a6

OTHOUICHUE K
JOCTHKEHUSIM
POCCHUHCKHX Y4EHBIX
¢u3nKoB



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
0 T
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
®du3uka — HayKa 0 IpUpo/ie.
1 VK PP 1 https://www.yaklass.ru/
SIBnenus npupobl
2 duznUECKUe SIBICHUS 1 https://www.yaklass.ru/
dusnuecKkre BeTUYUHBI U UX
3 1 https://www.yaklass.ru/
U3MEPEHUE
VYpok-uccnenopanue "M3mepenue
TEeMIIEPaTyphl MPU TOMOIIIH
4 PaTypRLIP B 1 1 https://www.yaklass.ru/
XKHUJKOCTHOTO TEPMOMETpA U
JaT4nuKa TeMIepaTypbl”
Metoabl Hay4HOTO MTO3HAHMSL.
5 0 g q})ﬂl . 1 bubmuorexa [JOK
nucanue PU3NYECKUX SIBJIICHUM C
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
TUIIOTE3bI: JAILHOCTH MOJIETA
6 IapHKa, TYIIEHHOTO 1 1 https://www.yaklass.ru/
TOPU30HTANILHO, TEM OOJIbIIIE, YeM
OosbliIe BICOTA ITycKa"
CrpocHue BemecTBa. OIbBITHI,
7 P B 1 bubnmnoreka [JOK
OKa3bIBAIOUIUE JUCKPETHOE
A T JUICKD https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIlleCTBA
bubnmuotexa [JOK
8 JIBr>KeHre JacTHI] BEIIECTBA 1 h

https://m.edsoo.ru/ff0a013e



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/ff09f72a
https://www.yaklass.ru/
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O

9 HAOJIIOIEHUIO TEILIOBOTO https://www.yaklass.ru/
paCIIMPEHHS Ta30BY
10 ArperatHbie COCTOSIHUS BEIIIECTBA https://www.yaklass.ru/
Oco0eHHOCTH arperaTHbIX
1 cocTossHUA Boabl. O000IIEHHE 110 bu6mmoreka [IOK
pasneny «llepBoHadanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHUHU BEUIECTBAY
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 CKopocTs. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHM IBUKEHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnuoreka [IOK
MHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IInoTHOCTE B TBa. Pacu
16 M;I:CI)I 210061):31; E:FCJ'IZ nj ZFZT Bubnuorexa LIOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlaboparopHnast pabota
17 «Ompenenenne IOTHOCTH TBEPIOTO https://www.yaklass.ru/
TeIay
18 Pemenue 3anau mo teme bubmuorexa [JOK
"ITnoTHOCTH BerecTBa" https://m.edsoo.ru/ff0al123c
Cuna xak XapakTepuCTHKa
19 B3aumoencTeus tenn. Cumna https://www.yaklass.ru/

ynpyroctu. 3akoH ['yka



https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a123c
https://www.yaklass.ru/

Jlaboparopnas pabota «M3yueHue
3aBUCHMOCTH PACTSHKCHHS

20 https://www.yaklass.ru/
(medopmanium) Mpy>KUHBI OT
MIPUJIOKEHHOM CHUITBD)
21 SBnenue Tarorenus. Cuna TSHKECTH https://www.yaklass.ru/
C .
22 waccoft exa, Bec tena. Peer biorera LLOK
e ' " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuiia TsKecTu
C .
25 Ouwicexne xapacreprin bimorera LIOK
PaicTep https://m.edsoo.ru/ff0al502
IJIaHeT
bu6mmoreka [IOK
24 nu .
3mepetie i, JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
ee Tea. HEBeeoMocts https://m.edsoo.ru/ff0al778
C
26 H::l'([) X;ii:;g;ixn?: ’ HOU MPpAMOM bubmorexa LIOK
p - a p ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOAs CHIT
P
27 | cieHie f AT TTO TEME \ https://www.yaklass.ru/
PaBHopelicTByIOIIIAs CHIT
Cuna TpeHus u e€ Bubl. TpeHue B bubnuoteka [JOK
28
NPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
2 zal(s)ucmzocmocnfm TpeI:I/I}Ie BuGmiorexa LIOK
KOJIBKCHHUS OT CHJIBI JaBJICHUS U
A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAFOIIHXCS
ITOBEPXHOCTEN»
30 Pewrenue 3anau Ha onpeneneHue



https://www.yaklass.ru/
https://www.yaklass.ru/
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://www.yaklass.ru/
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

PaBHOJCHCTBYIOIIEH CUJIIbI

Pemrenue 3agau mo remam: «Bec
tenay, «['paduyueckoe n3oodpakeHue

bubmuoreka [JOK

31 cuiy, «CUsl», https://m.edsoo.ru/ff0alde0
«PaBHOZIEHWCTBYIOIAS CUID»
KontponbHas paboTa mo TeMam:
«MexaHn4ecKoe IBUKCHHEY,
32 «Macca, mI0THOCTEY, «Bec Tenay, https://www.yaklass.ru/
«['paduueckoe n3odpakeHNe CUID»,
«Cubi»
JaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
33
YBEJIMYCHUS JTABICHHS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 i:[[aBneHHﬂ rasa oi 00bEMa bubmorexa [JOK
’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBiaeHHS TBEPABIMU
35 TCJ‘II:II\?I/I mjﬂKocmMn 5 iiaMH. bubmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
3axon [lackans
aBJICHUE B YKUIKOCTH U rase,
36 fBISBaHHOG ﬂeﬁ(JJITBHeM CUJIBI bubmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau o teme «JlaBnenue bubmuorexa [JOK
B JKHUIKOCTH M rase. 3akoH [lackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobuatommecs cocyrer https://m.edsoo.ru/ff0a2970
39 I'mapaBnmaeckuii mpece Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Masnowmerpsl. [lopurHeBoit https://www.yaklass.ru/



https://m.edsoo.ru/ff0a1de0
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://www.yaklass.ru/

JKHUJKOCTHBIM HACOC

AtMocdepa 3emin ¥ IPUIUHBI €€ bubmuorexa [JOK
41
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHoe bubmuorexa [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armochepHOro bubmumoreka [IOK
nasnenusi. OnbiT Toppuuerum https://m.edsoo.ru/ff0a2da8
3
“ zBHzHMOZTL aTI(:/I:C(be[;HOFOO . BuGmmorexa LOK
BJICHHS OT BBICOTHI H BHEM
8 AP https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepounn. AtmocdepHoe bubnnoreka [JOK
45
JaBIICHHE HA Pa3IMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
P "
46 CLLICHHE SAILAH TIO Teme " https://www.yaklass.ru/
ATMmocdepHoe naBiieHne
v | e
Py ' https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlaGopatopHnas pabora
48 «OmnpeneneHue BhITAIKUBAIOIIEH bu6mmoreka [JOK
CHJIBI, JICHCTBYIOIICH Ha TeJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHJIKOCTh)
JlaGopatopHas paboTa 1o Teme
o | S s
a . https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B HJIKOCTh YaCTH
Tema»
b K
50 [1naBanue Ten Homorexa LO

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Wiu

51 KOHCTPYHUPOBAHHE JIOAKH U 1 https://www.yaklass.ru/
oIpeJieNieHue e€
rpy30n0abEMHOCTH"
Pemenue 3agau no remam:

59 «IInaBanue cymos. bu6mmoreka [IOK
BoszayxormaBanue», «JlaBincHue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U ra30B»
KonTponbhas padota no teme

53 «JlaBiieHHE TBEP/BIX TEI, https://www.yaklass.ru/
KHUJKOCTEH U Ta30B»

bu6mmoreka [IOK
>4 Mexamirieckas pabota https://m.edsoo.ru/ff0a3f82
55 MomHocTs. Enuaunel MolHoCcTH bubmmorexa [IOK
https://m.edsoo.ru/ff0a3f82

Ypok-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BHBAEMOI1 ITpH 1 https://www.yaklass.ru/
noabEMe 1o jgecTHuue"

57 [Ipoctele MexaHu3MBI. Ppryar. https://www.vaklass.ru/
PaBHOBecHE cun Ha peiyare
Poruaru B TexHuke, ObITY U

58 npupoe. Jlaboparopnas pabota 05 bubnuoreka [IOK
«MccnenoBanne ycuoBuii ' https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIuara
Pemenue 3agau no reme «Y cioBus bubnmnoreka [JOK

59
paBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6

60 KoaddummeHT mone3Horo AeicTBus 0.5 https://www.yaklass.ru/



https://www.yaklass.ru/
https://m.edsoo.ru/ff0a3654
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://www.yaklass.ru/

Mexanmu3ma. Jlaboparopuas padota
«3mepenue KII/ naknonHoM
TUTOCKOCTI

61 Pemenue 3amay no reme "Pabora, 1 bubmuoreka [JOK
MotHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
M .
62 KI:I){(:;{I/II/I‘;ICCCCI?;; I/:I) Iile()I)Tl;I;I{H najgbHas 1 bubmmorexa LIOK
i https://m.edsoo.ru/ff0a4252
SHEPTUs
63 3aKOH COXpaHEHUsI MEXaHUYECKOU 1 bubnnoreka [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKCnepUMEHTaIbHOE OIpeIeTICHHE
64 HISMEHCHITE KHHVGTH%CKOIZ " 1 1 https://www.yaklass.ru/
MMOTEHIIMAIBLHON SHEPTHUU TIPH
CKaTBIBAaHHUHM TeJIa 110 HAKJIOHHOU
IJI0CKOCTH"
K 0
65 OFTPOIILHAT pabOTA HO TEME 1 https://www.yaklass.ru/
«PaboTa 1 MOIIHOCTh. DHEPTUS
P i . Pa6
66 T:Ii(fi):;;lﬁ()yﬁ(;ie '&Zizznqecxoe 1 bubnuorexa LIOK
| https://m.edsoo.ru/ff0adee6
JIBIOKCHUE
P i . Pab
6 rexerawn o reve "Mlantene 1 bitnorera LIOK
N . " https://m.edsoo.ru/ff0a4ffe
TBEPBIX TEJ, )KUJIKOCTEH U Ta30B
PezepsHblii ypok. Pabora ¢
68 TekcTamu 1o Teme "PaboTa. 1 https://www.yaklass.ru/
MomnHocTts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/ff0a4ee6
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[NPOT'PAMME




8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYCHUSA
padoThI padoThI pecypcel

OCHOBHBIE TOJI0XKEHUS

1 MOJIEKYJIAPHO-KMHETUYECKOMN 1 bubmuorexa [JOK
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJICKYJT 1 https://www.yaklass.ru/
Mogenu TBEPIAOIO, KUIKOTO U

3 ra3§06pa3H01;H0 cocmagnﬁ 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OOBsicHeHHEe CBOWCTB TBEPOTO,
KHUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHHH BEIECTBA HA OCHOBE 1 https://www.yaklass.ru/
ITOJIOKEHUN MOJIEKYJIIPHO-
KHHETHYECKOW TeOpHUHU

5 Kpucrannnueckue u amopgHsbie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

6 CMaumnBaHue U KaWUISIPHOCTbD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530

7 TenoBoe paciimpeHue u cxarue 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMIepaTypbl

8 CO CKOPOCTBIO TEIIJIOBOTO JIBHUKEHUS 1 https://www.yaklass.ru/
JaCTHI]

9 Buytpennss sneprus. CriocoOsl 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0a5256
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M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Baet Tertonepean https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK
BEIIECTB ¥ MAaTCPHAIIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonnuectBo TeruioTrl. Y aenbHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOT0 OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
Jlaboparopnas pabota

14 "HccnenoBanue siBJICHUS bu6mmorexa [IOK
TEI000MEHa MPH CMELTHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonuvecTBa TEIIOTHI,

15 HEOBXOMMOTO i HATpEBAHN https://www.yaklass.ru/
TeJa U BBICISIEMOTO UM TIPU
OXJIQXKICHUH
JlaGopaTopHnas pabota

16 "Ol'IpIe),Z[eJ'II;HI/Ie l;nenLHoﬁ bubmorexa HOK

\ https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIIECTBA

17 DHeprus ToIMBa. Y IenbHas bubnmoreka [JOK
TEIUIOTA CTOPaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE BuGmorexa LIOK

18 KPUCTAJUIMYECKHUX TEJ. Y AeIbHast

TCIJIOTA ITJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
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Jlaboparopnas pabota

19 "OnpeneneHue yaeabHON TeIIOThI bubmorexa HOK
. https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbAA
20 [TapooOpazoBanue U KOHACHCAIHS. bubmumoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kuneunue. Y aenrHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
21 Safs)ncm\iocm TeMHepaTyI;)LI ’ Bubmorexa LIOK
https://m.edsoo.ru/ff0a786¢
KHIICHHUS OT aTMOC(EPHOTO
JABIICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
99 pabota "Onpenenenue bubnnoreka [JOK
OTHOCHTEJIbHOM BJIQKHOCTH https://m.edsoo.ru/ff0a7628
BO3yXa"
23 Pemtertvie 33t Ha OIpe/ICHCHIe https://www.yaklass.ru/
BJIAKHOCTH BO3/yXa
[TpuHIUIIBEI pabOTHI TEMIOBBIX
24 nsurareneii. [lapoBas TypOuHa. https://www.yaklass.ru/
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII/I TermoBoro nBurarens.
25 Tenﬁomﬂe )_'[BI/Il"a”J[leJ'II/I 1 3aIl1Ta bubmmoreia LIOK
o https://m.edsoo.ru/ff0a7c7c
OKpY>Karomenl cpeibl
26 3aKOH COXpaHEHUs U MPEBPAILCHUS https:/Awww.yaklass.ru/
SHEPTHH B TETUIOBBIX MPOIEccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe
97 1o TeMe ""TeryioBbIe SIBICHUS. bubmuorexa [JOK

N3meneHune arperaTHbIX COCTOSIHUI
Berectna"

https://m.edsoo.ru/ff0a83f2
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KonrponsHas pabora o teme

28 "TeruioBble aBieHus. Mzmenenue Bubmorexa LIOK
. \ https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUII BelllecTBa
29 DUeKTpH3ALlLS T, 183 posa https://www.yaklass.ru/
JIEKTPUUYECKUX 3aps/IOB
VYpok-uccienoBanue
30 "DeKTpU3aIus TeJa HHAYKIIUEH 1 https://www.yaklass.ru/
IIPU COIPUKOCHOBEHUU"
31 B3aumopeiicTBue 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsikeHHOCTD 371€KTpUUYECKOro bubnnorexa [HOK
1015t TIpUHIUTT CYTIEPIO3HITUH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
Hocurenu snexTpudeckux 3apsaoB.
33 DnemenTapHbiii 3apsa. CtpoeHue https://www.yaklass.ru/
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHS AIISKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHne bu6mmoreka [JOK
CBOMCTB DIIEKTPHUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUIECKUH TOK, YCIIOBHS €T0
36 CyHIGCgBOBaHI/IH. I/ICT(ZIIIHI/IKI/I Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPHUUECKOTO TOKA
37 JleicTBUS 2JEKTPUUECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-nccuenonarue "Jlefictane https://www.yaklass.ru/

QJICKTPHUYCCKOI'O I10JIA Ha
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MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaJIax,

bu6mmoreka [IOK

39
’KUJIKOCTAX M ra3zax https://m.edso0.ru/ff0a9838
35 )

40 fieTprieckas fetb  ee https://www.yaklass.ru/
COCTaBHbIE YaCTH

" ?I;I/IﬂaeToeKa. EJ:Ia(Sc;paToplz)asil paiom s BuGmiorexa LIOK

HUE U PETYIUPOBAHU .
SMep | perytip https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTPUUECKOE HANIPSKEHHE.

42 Bonsr™merp. JIaboparopnast pabota 05 bubnnorexa [JOK
"U3MepeHue U peryIupoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

. gonpomsneHne IIPOBOJIHUKA. BuGmorexa LOK

ACIIBHOE CONPOTHBICHHE https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
44 "3aBUCUMOCTB JIEKTPUYECKOTO . Bu6morexa LIOK
MPOTHUBIIEHUS TPOBO/IHUKA OT €T
conpo © POBOA OTero https://m.edsoo.ru/ff0aa738
JUTMHBI, TUIOIA/TN TIONEPEYHOTO
cedeHus u marepuana”

. 3aBUCUMOCTh ;I/IJ'ILI TgKa oT BuGmorexa LOK
HETIPIDICOIIE, JAROH TMa otk https://m.edsoo.ru/ff0aad4a
y4JacTKa Lenu
JlaGopatopHnas pabora
"HccnengoBaHue 3aBUCUMOCTH CUJIBI Butmorexa LIOK

46 TOKa, UIYILETO YEPE3 PE3UCTOP, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

https://m.edsoo.ru/ff0aa04e
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IlocnenoBaTenbHOE U napajjiCJIbHOC

47 https://www.yaklass.ru/
COEIMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka
MpaBUJIA CIIOKEHHS HAIIPSKEHUI bubnmoreka [JOK
48
NPY TIOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHas pabora "IIpoBepka
IpaBuIa JJIsg CUWIbI TOKA IIPU bubmumoreka [IOK
49
napauie]IbHOM COSIMHCHUH https://m.edsoo.ru/ff0aadle
pe3ucropos"
P
5 saconn Ova s prsmnoro Eumorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOIHUKOB
Pa6
51 3J?eI(<)TT aHI/IIIZ:iT)I:OOE(T)Za 3aKkoH bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
J1ab 0
52 "gnogaZiEEIiz p26(());abl Y MOLIHOCTH Bubmrorexa HOK
bed P \ B https://m.edsoo.ru/ff0ab3e0
NEKTPUYECKOTO TOKA
DNEeKTPUYECKUE LIETH U
53 MOTPEOUTENH IIEKTPUUECKOI bubnnoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
[ToaroroBka K KOHTPOILHOM paboTe
"9 X
1o TeMe "DIIeKTPUUECKHE 3apsi /bl BuGmorexa LOK
54 3apspKeHHBIC Tela U UX

B3auMozaecTBus. [locTOSHHBIN
NEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c
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KonrponsHas pabora o teme
"DneKkTpuuecKue 3apsbl.

55 3 . o Te bu6mmoreka [IOK
apsDKEHHBIE Tejla U UX
P N . https://m.edsoo.ru/ff0abea8
B3auMoaercTBus. I1ocTOSTHHBII
AJIEKTPUYECKUM TOK"
ITocTosIHHEIE MATHUTEI, UX
56 N https://www.yaklass.ru/
B3anUMOJENCTBUE
VYpok-uccnenosanue "M3yuenue bubmuoreka [JOK
57 . " 1
I1OJIEN TTOCTOSIHHBIX MATHUTOB https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe nojsie. MaruuTHoOe 1oJie
58 3 bu6mmoreka [IOK
€MJIA ¥ €r0 3HAUECHHUE IS KU3HU
a https://m.edsoo.ru/ff0acOba
Ha 3emiie
OneIT Opcrena. MarHuTHoE moJje
59 peren M bu6mmoreka [IOK
3JIEKTPUUYECKOr0 TOKa MarauTHoe
p https://m.edsoo.ru/ff0acld?2
T0JIe KaTyIIKH C TOKOM
[IpuMeHeHne >IEeKTPOMarHiuTOB B
60 texHuke. JJaboparopnas pabota 05 bubnnorexka [JOK
"H3ydeHue neicTBUS MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
T0JIs1 HA MPOBOJAHUK C TOKOM"
DNEeKTPOABUTATEIb TOCTOSTHHOTO
Toka. Ucmonb3oBanue
JJIEKTPOABUTATENIEH B TEXHUYECKUX
61 Iz bu6mmorexa [IOK
CTPOMCTBAX U Ha TPAHCIIOPTE.
yerp p p https://m.edsoo.ru/ff0ac86¢
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI ekTpoaBurarTesns"”
OmnbrTer @apanest. 3akoH
62 ANEKTPOMArHUTHOW MHITYKITHH. https://www.yaklass.ru/

IIpaBuio Jlenuna
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OnexrporerepaTop. CriocoObt
MOJTYYCHHUS DIICKTPUUECKON

63 SHEPIrur. DIEKTPOCTAHIIUU HA 1 https://www.yaklass.ru/
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTHH
[ToaroroBka K KOHTPOJILHOU paboTe
64 1o TeMe "DIIEKTPHUCCKUE U 1 https://www.yaklass.ru/
MarHuTHBIC SBICHUS"
KonTponbras pabora mo teme
65 "SHGIE)TqueCKEIe Y MarHUTHBIC 1 bubmmoreia LIOK
| https://m.edsoo.ru/ff0acb14
SIBJICHHS
PesepBHbIii ypok. Pabora ¢
66 TeKCTpaMH H(?I;eMe "TemioBbie 1 bubmmorexa LOK
| https://m.edsoo.ru/ff0acc5e
SIBJICHHS
PesepBHbIii ypok. Pabora ¢
67 TeKCTpaMH ngI;eMe "TlocTossHHBIH 1 bubmmorexa LIOK
_— https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
PezepeHbiii ypok. Pabora ¢
68 TEeKCTaMu 110 TeMe "MarHuTHbIE 1 https://www.yaklass.ru/
SIBIICHUSA"
OBUIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME
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https://www.yaklass.ru/
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://www.yaklass.ru/

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl

M .

1 CRAHIICCIOC ABIDICHHC 1 https://www.yaklass.ru/
MartepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bu6mmoreka [IOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 bubnnorexa [HOK
JIBHYKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMonuHeHOe

4 nBrkeHue. CpeHsst 1 MTHOBCHHAs 1 https://www.yaklass.ru/
CKOPOCTH

5 [IpssMonnHeITHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHYKCHUSI. 1 https://www.yaklass.ru/
I'paduk ckopoctu
JlaGopaTtopHnast pabota
"OmnpeeneHne yCKOpeHus Tema mpu bubnuoteka [JOK

7 1 1
PaBHOYCKOPEHHOM JIBUKCHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIOCKOCTH"

3 CBobOonHoe nageHue Tei. OnbIThI 1 https://www.yaklass.ru/
lanunes
PaBHOMEpHOE IBHKEHUE TIO BuGmiorexa [IOK

9 okpy>kHocTH. [lepron u yacrora 1

oOpamienus. JIuneinas u yriosas

https://m.edsoo.ru/ff0ael76
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CKOPOCTH

10 LleHTpOCTpEeMHUTENILHOE YCKOPEHHE
1 IIepssiit 3axk0oH HprotoHa. BekTop bubmuoreka [IOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. bubmumoreka [IOK
PaBHozelicTByOIIAs cuita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnuorexa [JOK
Cyrneprno3unus i https://m.edsoo.ru/ff0ag982
14 Pewenne 3a1au Ha npuMeHeHue bubnnorexa [HOK
3akoHoB HproToHa https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 C .3 r
113 YUpYFoCTH. Saxon & yka https://m.edsoo.ru/ff0aeca?
16 Pemene saza 10 Teme «Ciwia https://www.yaklass.ru/
YIPYTOCTH
Jlab 0
17 «SHOpaT(J’IpiT I::(l OTTI;C1 ™ Brbmiorexa LIOK
PEACIICHHE HECTROC https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6mmoreka [IOK
1
8 Cura Tpenus https://m.edsoo.ru/ff0af738
19 Pemienne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JI
PEACIICIHE K09 | e https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbXKEHUS
. Eet}noelznz 32(13)1aqan0 TeMjc“BaKé)HL; BuGmorexa LIOK
proToHa. CH 1. Cu
. AU YIpyT g https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
22 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO bubnnorexka [JOK
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TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
naIeHUs

https://m.edsoo.ru/ff0af044

Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT TPaBUTALIMOHHOTO LIEHTPA https://www.yaklass.ru/
(Conneunas cucrema). ["amaktuku"
Pemenwne 3agau o Teme "Cuna
24 TSDKECTH U 3ﬂaKOH BCEMHPHOT'O bubmmorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 Tieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOUKHU.

26 AOGCOII0THO TBEPAOE TEIO. bubnnorexa [JOK
PaBHOBecue TBEPIOro TEA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS

27 Mowment cuitbl. LleHTp TsprecTn https://www.yaklass.ru/

28 Pemenne 3agau mo teme "MoMeEHT bu6nmoreka [JOK
cuibl. LleHTp TshxecTn" https://m.edsoo.ru/ff0b02b4
ITonroToBka Kk KOHTPOJIBLHON paboTe

29 o J:“CMG "MexaHHquoe JIBI/II:))KCHI/IG. Bubnuorexa LIOK

. https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KonTponbHas pabora mo teme
30 "MGXZHI/I‘IGCK(I:e IBIDKEHUE. bubmmorexa LOK
3 https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten"
HNmnynsc Tena. UMITynsc CUIIBL.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnnorexka [HOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aNMOJICHCTBHE

32 Pemienne 3agau mmo teme "3akoH bu6mmoreka [JOK
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COXpaHEHHUs uMIyJnca'

https://m.edsoo.ru/ff0b096¢

Ypok-koHpepeHius "PeakTuBHOE

33 " https://www.yaklass.ru/
JBUKCHHE B PUPOJIC U TEXHUKE
bu6mmoreka [IOK
34 M 0
CRAHIHACCKAL paboTa H MOUHOCT https://m.edsoo.ru/ff0b0a84
35 PabGota cuitbl TSOKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenue padoThl CUIIbI TPEHUS https:/www.yaklass.ru/
IIPY PAaBHOMEPHOM JIBHKCHHH TEJIa
10 TOPU3OHTATEHOM ITOBEPXHOCTH
C OOTHI.
37 PASh SHEPTIITH PaboTh! https://www.yaklass.ru/
[ToTenuuanbHas SHEPTUS
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETHYCCKOM DHEPTUU https://m.edsoo.ru/ff0b0c32
39 SAKOH COXpAHEHIA JHEPIH B https://www.yaklass.ru/
MEXaHHUKE
JlaboparopHas pabota «3ydenue bubnunoreka [JOK
40
3aKOHA COXPaHEHHsSI YHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe TBMKEHHUE B €TO bu6mmoreka [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3 0 .
2 Bunyreme ot biGorer LLOK
Y ' https://m.eds00.ru/ff0b20f0
Pe3onanc
M . .
43 ATCMATHHCCICHI M TPy XUHHAH https://www.yaklass.ru/
MasiTHUKA
44 VYpok-uccnenoanue «3aBUCUMOCTb bubnmnoreka [JOK

nepuoaa KOJIeOAHHMH OT KECTKOCTHU

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://www.yaklass.ru/
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/ff0b0c32
https://www.yaklass.ru/
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://www.yaklass.ru/
https://m.edsoo.ru/ff0b197a

IIPY’KUHBI U MacChl Ipy3a»

[IpeBparenue sHepruu npu

45 https://www.yaklass.ru/
MEXaHHYECKUX KOJICOAHHSIX
Jlab 0
46 «SHOI;aTe?:I{{?/I};I:;c(T)ziH U TIepruoja bubmmorexa LIOK
bed . PHOA https://m.edsoo.ru/ffOblaec
KoJIe0aHUM MPY>KUHHOTO MAasITHUKA
Jlaboparopnas pabota «IIpoBepka
HE3aBHUCHUMOCTH TIEPHO/Ia KOJIeOaHHi bu6mmoreka [IOK
47
rpy3a, MOABEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAacchl Tpy3a»
M . Cot
o | e Cotene
PO https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
Ypoxk-koudepenuus "MexaHnUECKHE
49 BOJIHBI B TBEPJIOM TEJIC. https://www.yaklass.ru/
Ceiicmuueckue BOJHBI"
3ByK. P
50 BYI. TACHPOCTPACHTC 1 https://www.yaklass.ru/
OTpakeHHE 3BYyKa
VYpoxk-uccnenosanue "Habnronenue
51 3aBUCHMOCTH BBICOTHI 3BYKa OT https://www.yaklass.ru/
4acTOThI"
r .
52 POMROCTD 3B¥K @ 1 Bhicota ToHa https://www.yaklass.ru/
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenmus "YapTpazByk u bubnmoreka [JOK
53
uH(ppa3ByK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
II i pabd
OJITOTOBKA K KOHTPOJBHOU paboTe BuGmorexa LOK
54 110 TeMe "3aKOHBI COXPaHEHHUS.

MexaHndeckue KojaeOaHus ¥ BOJTHBI"

https://m.edsoo.ru/ff0b25f0
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KonTtponsHast pabora o Teme

55 "3aKOHBI COXPAHCHHS. https://www.yaklass.ru/
Mexanudeckue KojaeOaHus 1 BOJHBI"
56 DNIeKTPOMArHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBOICTBA DIIEKTPOMArHUTHBIX BOJIH https://www.yaklass.ru/
Ypoxk-koudepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcronp30BaHue 3J€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI cBsA3U"
Ypoxk-uccnenosanue "N3yuenue
59 CBI:)fICTB BHGETpOMaFHI/ITHyI:X BOJIH C Bubmiorexa LIOK
https://m.edsoo.ru/ffOb2c6¢
MTOMOIIbI0 MOOMIILHOTO TenedoHa"
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JIJTHHBI https://www.yaklass.ru/
AIEKTPOMATHUTHOW BOJIHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 CKOpOIZTB CBeETa. BOJ‘IIle)O]fbli bubmorexa IOK
. https://m.edsoo.ru/ff0b31d0
CBOICTBa CBeTa
Ncrounuku ceera. [Ipsamonuneiinoe
62 pacmpocTpaHeHHe CBETa. 3aTMeHus Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKoH OTpaX€HUs CBETa. 3epKaia.
63 PCIHCHI/ICPSaILa‘I Ha HpI/IMeHeI;II/Ie bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Tpenominenue cBera. 3aKoH bubnnoreka [JOK
NPEIOMJICHHUS CBETa https://m.edsoo.ru/ff0b3aea
65 [losnHOE BHYTpEHHEE OTpaKEHHE bubnuorexa [IOK
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cBeTa. Mcnosp30BaHue MOJIHOTO
BHYTPEHHETO OTPa)KEHUS B
ONTUYECKUX CBETOBOIAX

https://m.edsoo.ru/ffOb3c5c¢c

JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia

66 MPEJIOMIICHUS] CBETOBOT'O JIy4a OT https://www.yaklass.ru/
yIJla MajicHusl Ha rpaHulle "BO3AyX-
crexyo""
Ypoxk-koHpepeHuus
"Hcnonp30BaHuE TIOJIHOTO
67 BHYTPEHHET'O OTPa)KCHHUS: https://www.yaklass.ru/
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3b"
bu6mmorexa [IOK
68 Jluna3el. OnTHYecKas Cuiia JINH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoenne n300paXkeHUi B JIMH3aX bubmorexa IOK
https://m.edsoo.ru/ff0b444a
JlaGoparopHas paboTa
70 "Onpenenenne HOKyCHOTO bubnmnorexa [JOK
PACCTOSTHHS M ONITUYECKON CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
Ypoxk-koupepennus "Ontuyeckue bubnuoteka [JOK
71
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'ma3 xak onruyeckas cucTema. bu6mmorexa [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypor-ionpepenuits *eerrl https://www.yaklass.ru/
3peHus. Kak coxpanurts 3peHue"
74 Paznoxxenue 6enoro cBera B CIIEKTP. bubnnorexka [JOK
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Onbitel Herorona. Cnoxenue
CIEKTPaJIbHBIX I[BETOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c

JlaboparopHas pabota "OnBITHI 110
Pa3JI0KEHUI0 OETIOr0 CBETA B CIIEKTP

75 Y BOCIIPHUSATHUIO I[BETA MPEIMETOB bubmorexa HOK
https://m.edsoo.ru/ff0cOe2a
MIPU UX HAaOJII0JICHUHU Yepe3
[IBETOBbIE QUIBTPHI"
VYpok-npaktukym "BoaHoBbie
76 CBOWCTBA CBETA: TUCICPCHS, https://www.yaklass.ru/
uHTepdepeHms u auppaxuus”
77 OmnbiTel Pesepdopaa u mianerapHas bubnnoreka [JOK
MOJIEJIb aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Mozens atroma https://www.vaklass.ru/
bopa
Hcnyckanme u mor HH
79 aT(Z)l\Z,:M?KBeaHTI)I(? ;:I;H:ﬁqaisiem bubmmorexa LOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukyMm "Habnrogenue bubnuoteka [JOK
CIEKTPOB HCIyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToOMHOTO sipa. bubnuotexa [JOK
Hyxnonnas moens https://m.edsoo.ru/ffOc18ac
83 PannoakTtuBHBIE TpEBpanIeHUSI. bubnnorexka [HOK
H3ororbrl https://m.edsoo.ru/ff0clald
84 Pemienne 3amaq mo teme: bu6mmoreka [JOK

"PanuoakTuBHBIE peBpalieHus"

https://m.edsoo.ru/ff0clb4a
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85 [Tepuon monypacmana https://www.yaklass.ru/
VYpoxk-koHhepeHus
86 "I})annoalcgnilbl: U3ITyYeHUS B bubmorexa HOK
| https://m.edsoo.ru/ff0c2126
pHUPOJIe, MEIUIINHE, TEXHUKE
SnepHblie peakiu. 3aKOHbI
87 C(;HXII))aHeHII/I)}I 3aI;HILOBoro u bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET
88 DHeprus CBSI3U aTOMHBIX SAJIEP. bubmuorexa [JOK
CBsi3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ff0cld7a
89 PemeHHe" 3ana4 0 TeMe "SlepHtIe https://www.yaklass.ru/
peakiuu
90 Peaknunu cuHTE3a M JIETICHUS SIAEP. bu6mmoreka [IOK
Wctounuku sHeprun CoHIa u 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "SAnepuas
91 oHepreTiKa. JleHCTai . https://www.yaklass.ru/
paZMOaKTUBHBIX U3NTyYEeHUN Ha
JKUBBIE OpraHU3MBbI"
[ToaroroBka Kk KOHTPOJIBHOM paboTe
92 1o TeMe "DIeKTPOMarHuTHOE ToJI€. bubnnorexka [JOK
DJeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBbI€ siBeHUS"
KonTposnbHas padbora no teme
93 "DIEKTPOMATHITHOE TIOJIC. https://www.yaklass.ru/
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanToBsble siBaeHus"
[ToBTOpeHue, 0600IICHNE. Butmmorexa LOK
94 JlaboparopHbie pabOTHI IO KypCy

"B3aumonerictaue Tea"

https://m.edsoo.ru/ff0c245a
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[ToBTopenue, 0600mmenue. Permenne

bubmuoreka [JOK

95 1
pacquHI,’,IX 1 KAACCTBCHIBIX Saf[aq https://m.edsoo.ru/ff0c2572
1o Teme "TeruioBbie MpoIecchl
[ToBTopenue, 0600menue. Pemenne
96 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 1 bubnmoreka [JOK
o Teme "KIIJ] TermmoBbix https://m.edsoo.ru/ff0c2a22
nsurareiaen"
I1 600 .P
07 paeserius n xaveersemmn st 1 bibnorera LIOK
P " 8 " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI asexkTpoycTaHOBOK
0 gogTopeHHe, 06066meHHe. . . BuGmorexa LOK
abopaTopHbie pabOTHI IO KypC
| PATOPHKIE P \ pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBICHUS
o | mommme e ko |
N https://m.edsoo.ru/ff0c2d6a
COXpaHEHHSI B MEXaHUKE
00 | rowormmt noeve oncguman |1 BuGiorera LIOK
| https://m.edsoo.ru/ff0c2e82
BOJTHBI
o | o e e |
| https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTOopenue, o6o0mmenue. Padora ¢
102 TekcTamu 1Mo Teme "KBaHTOBas u 1 https://www.yaklass.ru/
snepHas puzuka"
BIIEE KOJIMYECTBO YACOB I1
OBII] o CTBO HYACOB 11O 102 97

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., iBanos A.1.,
AxkunonepHoe obmiectBo «M3narenbctBo «IIpocsemienue»

» dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kinacc/ [lepeimkun Y. M., MBanos A. 1.,
AxkunonepHoe obmectso «M3narenbctBo «IIpocsemenue

» ®usuka: 9-i knacce: 6a30BbIid ypoBeHb: yueOHuk, 9 knacc/ [lepeimikun U. M., I'yrauk E. M.,

HBanoB A. U., Ilerpoa M. A., AkiimonepHoe o6miectBo «M3marenberBo «IIpocBemieHmey

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
dusnka.9 Knacc: TEXHOIOIHYECKHE KapThl YpOKOB 110 yueOHUKY A.B. I1€pbikuHa,

E.M.I'ytHuxk/ aBt.-coct. H.JI. Ilenareituenko.-Boarorpan: Yuurens

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://www.yaklass.ru/

bu6nuoreka [IOK






