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INOACHUTEJIbBHASA 3AIINCKA

IIporpamma mo ¢u3uke Ha ypoBHE OCHOBHOT'O OOIIETO 0Opa3oBaHWs COCTABIICHA HAa OCHOBE IMOJOXCHUN U
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHOM MpOrpaMMEL,
npeactasieHHbX B PI'OC OO0, a takxke ¢ yuérom (enepanbHoil pabodeii mporpaMMbl Bocriutanus 1 Konnenmmmn
npenosaBaHus yueOHoro npeamera «duznkay.
ConeprkaHue nporpaMMbl 10 (M3HKE HAlpapieHO Ha (OPMUpPOBAHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
o0yJalomuyxcsi W OpraHM3alfi0 H3y4yeHWs (U3NKM Ha JAeATEeIbHOCTHOH ocHoBe. B mporpamme mo dusnke
YUYHUTBIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO mpenMmera B peamu3anmu tpedoanmii ®I'OC OOO k minaHupyembIM
JIMYHOCTHBIM U METAIIPEAMETHBIM pe3ylibTataM o0yueHHs, a TaKKe MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYIHBIX
y4eOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00I1IETro 00pa3oBaHusI.
[Iporpamma mo ¢u3uMKe ycTaHaBIMBAET pacHpenelieHne y4eOHOro marepuania 1o rojgam oOydeHus (110
KJjlaccam), TpeiaraeT NPHUMEpHYIO MOCIEeI0BAaTEIbHOCTh HM3YUSHHS! TeM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
MIPEZIMETHOTO COZIEPKaHUsI U YUETe BO3PACTHBIX OCOOEHHOCTEH 00yJaronmxcs.
[Iporpamma mo ¢usuke paspaboTaHa ¢ LETbI0 OKa3aHHUS METOAMYECKOW IOMOIIM YYUTETI0 B CO3JaHUH
paboueii mporpaMMebl IO y4eOHOMY MPEMETY.
®dusnka sBiSETCS CHCTEMOOOPA3YIOUIMM JUISi €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOIBKY
(u3MyecKkre 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH, OWOJOruel, acTpOHOMHEH U
¢dusnueckoii reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, NPEIOCTaBIsieT Haubosee siCHbIe
00pa3ipl IPUMEHEHHs HAYYHOTO METO/Ia TIO3HAHUSI, TO €CTh CI0co0a IMOy4YeHUs! JOCTOBEPHBIX 3HAHUH O MHpE.
OnmHa ¥3 TIaBHBIX 33724 (U3WYECKOro OOpa3oBaHMsl B CTPYKType oOIiero oOpa3oBaHHs COCTOMT B
(OpMHUPOBAaHNH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH U UHTEpeca K HayKe y 00 y4Jarolixcsl.
N3ydenne ¢usukun Ha 0a30BOM YpOBHE IpENIONaraeT OBJIAJACHHE CIIEAYIOUIMMU KOMIETEHTHOCTSMH,
XapaKTepU3yIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!
®  HAay4HO OOBSCHATH SBIICHUS;
®  OLICHMBAaTh ¥ IOHUMATh OCOOEHHOCTU HAyYHOTO UCCIICIOBaHMS;
®  UHTEpHPETHPOBAaTh JAaHHBIE W WCIOIb30BaTh HAydHbIE J[OKA3aTENbCTBA [UIA IONYyYCHUS
BBIBOJIOB.
Henn wu3yuennst (Gu3MKM Ha YpPOBHE OCHOBHOro 00Iero o0OpasoBaHusi onpeneieHbl B KoHuemnuuu
npenogaBanus ydeOHoro mnpeamera «@Pusnka» B o0OpazoBaTeNbHBIX oOpraHu3anmsx Poccuiickoit ®enepany,
peanu3yronuX  OCHOBHBIE — 00LIeoOpa3oBaTeNbHbIE HPOrPaMMBI,  YTBEep)KAECHHOW pemenueM Komeruu
MunuctepcTBa npocsemieHus Poccuiickoit @eneparwn (mpotokoi oT 3 gekadps 2019 r. Ne IIK-4BH).
eau nzyyenns Gusuku:
e npuoOpeTeHHe UHTepeca M CTPEMIICHUS OOY4aromuXcs K HAydHOMY H3Y4EHHIO IPHPOIBI, Pa3BUTHE MX
HHTEJJIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

e pa3BUTHE MPEICTaBICHMA O HAYYHOM MeTOolIe MO3HaHMA M (OPMHUpPOBAHHE HCCIEIOBATEIBCKOTO
OTHOILEHHUS K OKPYXKAIOLUM SIBJICHUSIM;

e  (QopMHpOBaHHE HAyYHOIO MHPOBO33PEHUS KaK pe3yiabTaTa H3y4eHHS OCHOB CTPOCHHSA MaTepuu M
(byHIaMEHTAJIbHBIX 3aKOHOB (DH3HKH;

e  (opmHpOBaHHE NPENCTABICHUNA O PO (HU3NKH IS Pa3BUTHA IPYrHX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOT U,

®  pa3BUTHE TMPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mpodeccHOHANBHON AesITEeNbHOCTH,
CBSI3aHHOM ¢ (DM3HMKO#, MOATOTOBKA K JAIbHEHIIIeMY 00y4ICHHUIO B 3TOM HATMPABJICHHUH.

JocTmkeHne STHX Leleld NporpaMMmbl MO (U3UKE Ha YpPOBHE OCHOBHOTO 0oO0mero oOpa3oBaHHA
o0ecreunBaeTCsl PEICHUEM CIIEIYIOINX 3a]a4:

e mpuoOpeTeHWEe 3HAHMA O JUCKPETHOM CTPOCHHWH BEIIECTBA, O MEXAaHHMUYECKHX, TEIJIOBBIX,

JJIEKTPHUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

e  mpuOOpeTeHHE YMEHHWH ONMHUCHIBATH U OOBACHATH (PU3NUECKHE SIBICHUS C MCIIOIb30BaHNEM TTOyIEHHBIX

3HAHUM;

®  OCBOEHHE METOOB PEUICHHS MPOCTEHIINX PAacUETHBIX 337a4 C MCIIONb30BaHNEM (PHU3UUECKUX MOJeINeH,

TBOPUYECKHX U MPAKTUKO-OPHEHTHPOBAHHBIX 33724

e  pa3BUTHE YMEHMH HAONIOAATh MPHPOIHBIC SBJICHHUS W BBINONHATH ONBITHI, JaOOpaTOpHBIE PabOTHI H

9KCTIEPUMEHTAIIFHbIE UCCIIEAOBAHNS C UCIIOIb30BaHNEM H3MEPHUTEIFHBIX IPHOOPOB;

e ocBOeHHE TPHEMOB pabOTHl ¢ MH(OpMamuer (U3MUECKOTrOo COAEPXKaHWS, BKIOYAs HH(POPMAIMIO O

COBPEMEHHBIX JOCTIKEHHAX (PU3UKH, aHATIHU3 U KPUTUYECKOE OLIEHNBAHHUE HH(OPMALIIH;



®  3HAKOMCTBO cO cepamMu NpohecCHOHATBLHOM eITeIbHOCTH, CBI3aHHBIMU C (DU3NKOHM, 1 COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTIDKCHUSIX (PH3MIECKON HAYKH.

Ha n3yuenne ¢msukm (6a30BBIH ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHHsS OTBOAUTCS 238

gacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlenro), B 8 kitacce — 68 gacoB (2 vaca B Henelnmo), B 9 kimacce — 102 gaca

@3 qaca B HEJIEIIO).

Hpez[naraeMHﬁ B @Hporpamme I10 (1)I/I3I/IKe NEpeUYCHb J'Ia60paT0pHI)IX pa6OT N OIIbITOB HOCHUT
peKOMeHZ[aTeJ'H)HHﬁ XapakKTep, YUYUTCIb JACIacT BLI60p MMpOBEACHUA na6opaTopHHx pa60T U OIIBITOB C y‘IéTOM
WHAWBUAYAJIbHBIX 0coOeHHOCTEH 06yqa}oumxc;{, CITMCKa SKCIICPUMCEHTAJIbHBIX 3a[[aHPII>i, npeajara€MbiX B paMKax
OCHOBHOI'O I'OCYAapCTBCHHOI'O 9K3aMEHa 110 (1)H3I/IK6.



COJAEPXAHUE OBYYEHUA

7 KJIACC

Pazpnen 1. ®u3uka u e€ pojib B NO3HAHUHU OKPY:KAKOLIEr0 MUPA.

®uznka — Hayka o mpupoze. SIBneHust npupoxabl. DPHU3NYECKUE SBICHHUS: MEXaHHMYECKHE, TEIIOBBIE,
9JIEKTPUYECKUE, MATHUTHBIE, CBETOBEIE, 3BYKOBEIE.

Ousnveckne BenuuuHBL. V3mepenue ¢usmueckux BennunH. @usndeckwe mpubopsl. I[lorpemHocTs
n3MepeHnii. MexryHapo/iHasi cucreMa euHHII.

Kak ¢u3uka n npyrue ecrecTBEHHbIE HAyKW M3Y4aroT NMpUpony. EcTecTBEHHO-HayYHBIH METOJ| TO3HAHUS:
HaOIO/IeHNe, TIOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBMIKEHHWE THIIOTE3, OKCIIEPUMEHT IO IPOBEPKE THUIIOTE3,
o0bscHenue HaOmoaemMoro seienust. Onucanne pU3NYECKHX SIBJICHUH C TIOMOIIBI0 MOJENEH.

Jemoucmpauyuu.

1. MexaHHu4eckue, TEIUIOBbIE, JJIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHSL.

2. ®usnyeckue NprOOPHI U TPOLETypa NPSAMBIX U3MEPEHHH aHATIOTOBBIM M IU(PPOBBIM IPHOOPOM.

Jlabopamopnovie pabomout u onvimol.

OmnpenerneHue LeHbI JeIeHUs MIKaJIbl K3MEPUTEIBHOI0 PHOOopa.

W3mepeHne paccTosiHUH.

H3mepenue 00bEMa KUIKOCTH M TBEPAOTO Tea.

Omnpenenenue pa3MepoB MaJIbIX Tell.

W3mepenue TeMieparypsl Ipy NOMOLIM KUAKOCTHOIO TEPMOMETPA U JaTYUKaA TEMIIEPATYPBI.
[lpoBeneHne wuccienOBaHUsl 10 IPOBEPKE THUIOTE3bl: JaJbHOCTh MOJETA IIapHKa, MYIEHHOrO
TOPH30HTAJIBHO, TeM OoJblIe, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3nen 2. [lepBonayanbHble CBeJleHHS O CTPOEHUH BelIeCTBA.

CTpOCHI/Ie BCIIECTBA: aTOMBI U MOJICKYJIbI, UX Pa3MEpbI. OHI)ITI)I, JOKa3bIBaOIUE JUCKPETHOC CTPOCHHUE
BCIICCTBA.

oukwnNeE

JBkeHue yacTul] BeriecTsa. CBsi3b CKOPOCTH ABUKEHHS YaCTHUI] ¢ TeMIlepaTypoil. bpoyHOBCcKkoe IBUKEHME,
I dysus. BzanmonelicTBie yacTyIl BellecTBa: NPUTSDKEHUE U OTTAIKUBAHHE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOGHHE Ta30B, >KUAKOCTEH M TBEPABIX (KPUCTAIIMYECKHX) Tell.
B3anmocBsi3p Mexy CBOWCTBaMHU BEIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSX M HMX aTOMHO-MOJEKYISPHBIM
crpoenreM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Hemoncmpayuu.

1. HabGnronenue OpOYHOBCKOTI'O JBHIKEHHS.

2. Habmopenue nuddysum.

3. HaOmioneHue siBieHUH, OOBICHAIOINXCS IPUTSDKEHHEM HIN OTTAIKUBAHUEM YacTHI] BEILECTBA.

Jlabopamopnsie pabomol u onsimel.

1. OueHka Auamerpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (oTorpaduii).

2. OmpITHI IO HAOTIONEHHUIO TEITOBOT'O PACIIUPEHHUS Ta30B.

3. OmnbIThI 0 OOHAPYXEHUIO IEUCTBHS CHII MOJIEKYIIPHOTO IPUTSHKEHHA.

Pa3nen 3. /IBuskeHune u B3auMojaeiicTBUe TeJl.

Mexanndeckoe IBIKeHHE. PaBHOMEpHOE M HepaBHOMEpHOe JBIkeHHe. CkopocTb. CpenHsist CKOPOCTh IpH
HEPaBHOMEPHOM JABI)XEHHHU. Pacuér myTH 1 BpeMeHH JABI)KEHHS.

SIBnenve MHepUMH. 3aKOH MHEpUMH. B3ammozelcTBue Ted Kak NMpUYMHA U3MEHEHHUS! CKOPOCTH IBYDKCHUS
Ten. Macca kak Mepa mHepTHOCTH Tena. [ImorHocTe BemiecTBa. CBsI3b IUTOTHOCTH C KOJMUYECTBOM MOJIEKYN B
eIMHULE 00BEMA BEIECTBA.

Cmna Kak XapakTepucTuka B3amMmozercTsus Ten. Cmma ympyroctu W 3akoH ['yka. V3amepeHme Cuiisl ¢
TIOMOIIBIO TMHAMOMeETpa. SIBieHue TAroTeHHWs W cwia TsokecTH. Cuia TSDKECTH Ha JIPYrux IulaHetax. Bec Ttema.
Hesecomocts. CroxxeHne CHII, HaIPaBICHHBIX 110 OTHOH mpsiMoil. PaBHOneWcTByromas cun. Cuna tpenus. TpeHne
CKOJIBKEHUS M TPEHNUE MTOKOsI. TpeHne B Mpupose U TEXHUKE.

JHemoncmpavyuu.

1. HabmroneHne MeXaHUIECKOrO ABMKEHHS TeEa.

W3mepenne ckopocTr MPSIMOITMHEHHOTO IBYKEHUSL.
HaOumonenue siBieHUs HHEPLIUHL.

HaGmonenne n3sMeHeHns1 CKOPOCTH ITPU B3aUMOJICHCTBHH TeEJI.
CpaBHeHHe Macc Mo B3aMMOJECHCTBHIO TEI.

vk wnN



6.

CrnoxxeHue cujl, HalpaBJIEHHBIX 110 OAHON MPSIMOH.

Jlabopamopnsie pabomout u onvimol.

1.

w

OmnpenencHre CKOPOCTH PaBHOMEPHOTO JABYDKEHHS (IIApHKa B JKUIKOCTH, MOJCTH AJICKTPHICCKOTO
ABTOMOOMIIS ¥ TaK Jaiee).

OnpeneneHre cpemHeil CKOPOCTH CKOMBKEHUS OpYyCKa FUTH IIapUKa TI0 HAKIIOHHOW TUTOCKOCTH.
OmnpenesneHue IIOTHOCTH TBEPOTO TEa.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh PACTSDKEHHS (IeOpMaliu) MPY>KUHBI OT TPHIOKEHHOU
CHJTBI.

OnbITHI, JEMOHCTPHUPYIONIHE 3aBUCHMOCTH CHJIBI TPCHHS CKOJBKEHHS OT Beca Tela W Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. JlaBiienue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

JHasnenune. CriocoObl yMEHBIICHHUS U YBETUUCHNMS 1aBieHus. [{aBienne ra3a. 3aBUCHMOCTh IaBJICHHS Ta3a OT
00béMa, Temmeparypsl. Ilepenaya namieHHMs TBEPIBIMH TElaMH, JXKHIKOCTAMH U Ta3aMu. 3akoH Ilackans.
[THeBMaTHYECKUE MAIMHBI. 3aBUCUMOCTH JABJICHUS JKUAKOCTH OT TDIIYOMHBL [ MAPOCTATHYCCKHUN TapaioKc.
Coobmaroruecs cocyabl. ['HapaBIuuecKiue MeXaHU3MBI.

Atmoctepa 3emuin 1 atMochepHoe jaBieHue. [IpHYMHBI CYIIECTBOBaHUSI BO3AYIIHOM O0OJIOYKH 3eMIIH.
OmnbiT Toppuuertu. M3mepenne aTMochepHOTo TaBJIeHHs. 3aBUCUMOCTh aTMOC(EPHOT'0 JABJICHUSA OT BBICOTHI HaJl
ypoBHEM Mopsi. [Iprbops! a1 H3MepeHus: aTMOC(EPHOTo TaBJICHUS.

JelicTBue ®HUIKOCTH W ra3a Ha MOrpykEHHOE B HUX Teno. BelTamkuBaromasi (apXxuMenoBa) cuia. 3aKoH

Apxumena

. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

N A WN R

3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPaTypHI.

Ilepenaya naBiIeHUS KUAKOCTHIO U Ta30M.

CooO1matommecs CoCy/Ibl.

I'mppasnuueckuil npecc.

[posiBnenue neicTBUst aTMOC(EPHOTO AaBJICHHSL.

3aBHCHMOCTh BBITAIIKUBAIOIIEH CHIIbI OT 00bEMa MOrpYKEHHOM YacTH Teja U IFIOTHOCTH XKHUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BBITECHEHHON XKHIKOCTH.

YcnoBue miaBaHus TEN: IUIABAHUE WM MOTPYKEHHE TeNl B 3aBUCMMOCTH OT COOTHOILEHHMS IJIOTHOCTEH
Tela U KUAKOCTH.

Jlabopamopmnsle pabomol u onsvimel.

1.
2.
3.
4

5.

HccnenoBanue 3aBHCUMOCTH Beca TeNa B BOJIE OT 00bEMa MOTPYKEHHOH B JKUAKOCTh YaCTH TENa.
OmnpeneneHre BBITAIKUBAIONIEH CHITBL, JEUCTBYIOMIEH Ha TEJIO, MOTPYKEHHOE B KUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEHCTBYIOLIEH HA TENO B JKUAKOCTH, OT MACChI TEIA.
OnbITH, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBHITAJIKUBAIOIIEH CHIIBI, JEUCTBYIOIIEH Ha TEJIO B JKUAKOCTH,
oT 00b€Ma OrpyKEHHOM B KHUIKOCTh YACTH TeJla M OT IUIOTHOCTH JKUAKOCTH.

KonctpynpoBanue apeomeTpa min KOHCTPYUPOBAHHUE JIOAKHU H ONpeelieHHe e€ Tpy30n0 bEMHOCTH.

Pa3nen 5. PaGota u MoLIHOCTb. JHeprus.
Mexanmnueckas pabora. MOIIHOCTB.
[IpocThie MeXaHU3MBI: pbIUar, OJIOK, HAKIOHHAs IJIOCKOCTh. IIpaBuio paBHOBecusi pbiyara. [IpumeHenue

MpaBwWja paBHOBECHS phrdara k Onoky. «3omortoe mpaBmwio» MmexaHuku. KIIJ[ mpocteix mexanusmos. IIpocteie

MEXaHU3MEI B OBITY U TEXHUKE.

Mexannueckass dSHeprusa. KuHermueckas W TOTEHIMaNbHas »JHeprus. lIpeBpamieHwe OXHOTO BHOA
MEXaHUYeCKOW YHEPTUH B APYTO. 3aKOH COXPAHEHHS SHEPTHH B MEXaHHKE.

JHemonucmpayuu.

1.

[Tprmeps! MPOCTBIX MEXaHU3MOB.

Jlabopamopusie pabomol u onsimel.

1.

2.

3.

4.
8 KIIAC

Omnpenenenue pabOTBl CHIBI TPEHHS IIPH PaBHOMEPHOM JBIDKEHHH Telda II0 TOPHU3OHTAIHHOM
TIOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHS pblyara.

M3mepenue KII/I HakIOHHON TIIOCKOCTH.

W3yueHne 3ak0oHa COXpPaHEHHS] MEXAHNYECKOW YHEPTUU.

C

Paznen 6. TenioBble siBJIeHUS.



OcCHOBHBIE TIOJIOXKEHUS] MOJEKYJISIPHO--KHHETUYECKOW TEOpUU CTPOEHHUsSI BellecTBa. Macca U pasMepsl
aTOMOB U MoJieKyJ. ONbIThI, MOATBEPKIAIOLINE OCHOBHBIE TOJI0XKEHUS MOJIEKYISPHO-KMHETUIECKOU TEOPHUH.

Monenu TBEPIOTO, XXUAKOTO U Ta3000pa3HOr0 COCTOSHUM BemecTBa. Kpucrammmdeckue u amop(dHBIC Tena.
OOBsCHEHHE CBOWMCTB Ta30B, XUIKOCTECH W TBEPABIX TET HA OCHOBE IOJIOKCHUN MOJEKYISIPHO--KHHETHICCKOM
Teopur. CMauynuBaHUE U KaWUISIPHBIE SIBICHUS. TemIoBoe pacliupeHue U CKaTue.

Temmeparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBIDKEHUS YAacCTHIl. BHYTpPEHHSISI SHEprusl.
CriocoObl M3MEHEHHS BHYTPCHHEH O3HEPTHH: TEIUTONepenaya W COBEpIICHHE pPaboThl. Buael Terurornepenayu:
TETUIONPOBOAHOCTh, KOHBEKITHUS, U3TyUCHHE.

KonngectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BeENIECTBA. TEINIOOOMEH H TEIUIOBOC pPaBHOBECHE.
VYpaBHeHue TeruioBoro Oanmanca. [InaBieHWEe W OTBEpJCBAHHE KPUCTAUTMYCCKUAX BEMISCTB. YIEIbHAs TEIUIOTa
miaBneHus. [lapooOpazoBanue u KoHmeHcanus. Vcmapenwe. Kumenuwe. VnenpHas Temiora mapooOpa3oBaHUSL.
3aBUCHMOCTh TEMIICPATYPhI KUIIEHUS OT aTMOC(HEPHOTO TaBJICHHS.

Bnaxxnocts BO3yXAa.

DHeprus TOIJINBA. Y AeTbHAs TEeIIOoTa CrOpaHusl.

[puHiunel pa6doThl TeruoBbix apurateneid KIIJI terutoBoro mpuratens. TeIUIOBBIC MBUTATEIA W 3alllUTa
OKpYXAaIoIIe cpeibl.

3aK0H COXpaHEeHUsI U MPEBPAILIEHHUS SHEPTUH B TEIUIOBBIX MpoIeccax.

Jemoncmpayuu.

HabnroneHne OpOyHOBCKOT'O JIBHIKEHUSL.
Ha6monenue nuddys3un.
HabnroneHue sBIEHUI CMauUBaHUs U KaWILTSIPHBIX SIBJICHUM.
HaGmtoieHre TEIMJIOBOTrO pacIiupeHust TEl.
I/ISMCHCHI/IC JAaBJICHUS ra3a HpI/I NU3MECHCHUHN O6’béMa u HaneBaHI/II/I WJIN OXJIAXKACHUU.
IIpaBuna nu3MepeHust TEMIIEPATYPHI.
Buael Teruionepegauu.
Oxutax<ieHne NPy COBEPLICHUH PabOThI.
HarpeBanue ripu coBepiieHUH paboThl BHEIIHUMH CHIAMHU.
CpaBHeHHE TEITOEMKOCTEN pa3INYHBIX BEIIECTB.
HaGmronenue KAmeHust.
HaGumtofieHue nocTosHCTBA TeMIIEPaTyphl MPH TUIABJICHHH.
13. Moaenu TeIUIOBBIX JIBUTATENICH.
Jlabopamopnsie pabomol u onsimel.
1. OnsITH O OOHAPYKEHUIO ASHCTBHS CHII MOJIEKYJISIPHOI'O IPUTSHKEHUS.
OnbITH IO BRIPAIIUBAaHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WIIH caxapa.
OnbITH 0 HAGIIOCHHIO TEIJIOBOTO PACIIUPEHUSI Ta30B, KUIKOCTEH U TBEPIBIX TEIL.
Omnpenenenre naBJIeHUs BO3AyXa B OaIOHE IITIPHUIIA.
OnbITH, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTH JABICHHS BO3AyXa OT €ro o0b&éMa M HarpeBaHUs WIN
OXJIAXKICHUSI.
6. IIpoBepka rWmOTE3BI TUHEHHON 3aBUCUMOCTH JUTMHBI CTOIOMKA KHUIKOCTH B TEPMOMETPUIECKON TpyOKe
OT TeMIIEpaTypEHI.
7. HaOmionenve n3MeHEHHsI BHYTPEHHEH SHEPTHUHU Tela B pe3yibTaTe TEIUIONepeaadn U padOThl BHEITHUX
CHIL.
8. MHccnenoBanue sBIeHUS TEII000MEHA IIPH CMEITUBAHUN XOJIOJHOM M TOPSYCH BOMBL.
9. OrmpeneneHne KOMMYECTBA TEIDIOTHI, IMOJTYYEHHOI'O BOAOH TMPH TEIUIOOOMEHE C HarpeThIM
METAJUTHYECKAM ITIITHHIPOM.

10. Omnpenenenre yaenbHON TEIUIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue npolecca HCIapeHusl.

12. Omnpenenenre OTHOCUTEIHHOM BIIAXKHOCTH BO3IyXa.

13. Omnpexenenne yaenbHON TEIUIOTHI IDIABICHUS JIBA.

Pa3gen 7. DiiekTpuyeckue U MATHUTHBIE SIBJIEHUS.

Onexrpuzamys Tel. J[Ba poma AIeKTpHYecKrX 3apsaoB. BzanmmozelicTBie 3apsHKeHHBIX Ten. 3akoH Kymona
(3aBHCHMOCTH CHIJIBI B3aUMOJICHCTBUS 3aPsDKEHHBIX Tl OT BETTMYUHEI 3aPsI/IOB U PACCTOSHUS MEKIY TETaMH).

Onekrpudeckoe mone. HampsokEHHOCTh ANEKTPUYECKOro Imoisl. [IpHHINI CYTIepIo3UIe SICKTPUICCKUX
oJie (Ha KaueCTBEHHOM YPOBHE).

WO NV EWNE
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Hocurenu snextpuueckux 3apsioB. DlIeMEeHTapHbIN anekTpuueckuit 3apsa. Ctpoenue atoma. [IpoBogHuku
U JIUDJICKTPUKA. 3aKOH COXPAaHEHHS DIIEKTPHICCKOTO 3apsyia.

DNEKTPUYCCKUN TOK. YCIOBHUS CYIICCTBOBAHUS SJICKTPHUECKOr0 TOKAa. VICTOUHMKH IMOCTOSHHOT'O TOKA.
JIeWiCTBUS 3JIEKTPHYECKOT0 TOKA (TEIUIOBOE, XUMUYECKOE, MATHATHOE). DIIEKTPUICSCKUHN TOK B )KHIKOCTIX U rasax.

Onekrpudeckas menb. Cuiia Toka. DIeKTpudeckoe HarpspkeHne. CONpOTHBICHHE MPOBOIHUKA. Y ACTHHOE
COMPOTHUBJICHHE BemiecTBa. 3akoH Oma Ui ydacTka menu. [locieoBaTenpHOE W MapalIeIbHOE COCIUHEHHE
MIPOBOTHUKOB.

PaboTa ¥ MOIIHOCTB AIIEKTPHYECKOrO TOKa. 3akoH JIkoyns—JIeHna. DIeKTpuyecKre e | MOTPeOUuTeNn
AJIEKTPUYECKOM 3HEpTHH B ObITYy. KOpOTKOE 3aMBIKaHME.

ITocTosiHHBIE MAarHUTHL. B3anMoaeicTBHE MOCTOSHHBIX MArHHUTOB. MarHuTHOE Iojie. MarHuTHOe IoJie
3eMJIu ¥ ero 3HaueHue JuIs xKu3HU Ha 3emiie. OnbIT OpcTena. MarHuTHoe mose 3JIeKTpu4eckoro Toka. Ilpumenenue
JJICKTPOMArHUTOB B TEXHUKE. JIeHCTBME MArHUTHOrO TIOJNIE HAa TPOBOMHHK C TOKOM. OJIEKTPOIBUTATEIh
MTOCTOSIHHOT'0 TOKa. VICroNb30BaHKE 3JICKTPOIBUTATENICH B TEXHHYCCKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. SBneHue 31eKTpoMaraHuTHON HHAYKIUU. [Ipaswwio Jlenna. Dnekrporenepatop. CrocoOsn
MOJTYYCHUS DIICKTPUICCKOM SHEPTHU. DJICKTPOCTAHIIUH HA BO3OOHOBIIAEMBIX HCTOYHHKAX YHEPTHH.

Jemoucmpauyuu.

DnexTpu3anus Tel.

JIBa pona 3MEKTPUYCCKUX 3aPsIOB U B3aUMOICHCTBHE 3apsHKCHHBIX TEJl.
YCeTpoiCTBO U AEUCTBUE 3IEKTPOCKOIA.

DnekTpocTaTudecKast HIYKIHSL.

3aKOH COXpPaHEHUS JCKTPHUCCKUX 3aPSIOB.

[TpoBOHUKY U JUAIEKTPUKHU.

MopnenupoBaHue CUIIOBBIX JJUHUHN AJIEKTPUUECKOTO TOJIA.

M cToUYHMKY TOCTOSTHHOT'O TOKA.

WO NOULREWNE

JlefCcTBYSI 27IEKTPUYECKOT O TOKA.

ONEeKTPUUECKUI TOK B )KUAKOCTH.

T"a3oBblii paspsn.

W3mepeHne cuiibl TOKa aMIIEpMETPOM.

W3MepeHne 31eKTpUUECKOro HalpsHKEHUS! BOJIBTMETPOM.

Peocrar u MarazuH COpOTUBIIEHUMN.

B3aumMoneicTBre NOCTOSHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOXXHOCTH Pa3/IesIeHUs IOJIF0COB MarHUTA.

MopenupoBaHue MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmnsiT DpcTena.

MarsuTtHOe 1ose Toka. DJIeKTPOMarHur.

JlelicTBME MarHUTHOT'O TOJISI HA IIPOBOJHUK C TOKOM.

OJeKTpoABHUraTellb IIOCTOSHHOTO TOKA.

HccnenoBaHue sIBICHUS 31€KTPOMAarHUTHONW HHAYKIIHH.

OmnsiTer apagest.

3aBHCHMOCTb HAINPaBIEHUSI HHAYKIIMOHHOTO TOKA OT YCIOBHH €ro BOSHUKHOBEHHSI.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomut u onvimoi.

OmbITH IO HAOIOACHUIO SJIEKTPU3ALINN TET HHIYKINEH U TPH CONPUKOCHOBEHHUH.

HccnenoBanne neficTBHA MEKTPHIECKOTO MOJIS HA IPOBOIHUKH U JUIJIEKTPUKH.

COopka u mpoBepKka padOTHI AEKTPUIECKOH [IENH MOCTOSTHHOTO TOKA.

W3mepenne u peryaupoBaHHUE CHIIBI TOKA.

W3mepenne n perynupoBaHre HAIPSDKEHNUS.

HccnenoBanre 3aBHCUMOCTH CHJIBI TOKA, HIYIIETO 4Yepe3 PE3NCTOp, OT COMPOTHBICHUS PE3UCTOpa M

HaNpsDKEHHUS] Ha PE3UCTOpE.

7.  OmnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPHIECKOr0 CONPOTHBIICHHUS MPOBOJHNKA OT €r0 JUTHHBI,
TUTOIIA/IH MTOTIEPEYHOr0 CEUeHHS M MaTepHana.

8. IlpoBepka mpaBuiia CIOXKEHUS HAIPSDKEHUH MPU MOCIEA0BATENLHOM COEIUHEHHHN IBYX PE3HCTOPOB.

9. [IlpoBepka mpaBuia Ui CHIIBI TOKA IPH MapauIeIbHOM COSAMHEHUH PE3UCTOPOB.

10. Ompenenenre padOTHI ATEKTPUIECKOTO TOKA, HIAYIIETO Yepe3 Pe3UCTOp.

11. OmpeneneHre MOITHOCTH SJIEKTPUIECKOr0 TOKA, BBIIETSIEMON Ha PE3HUCTOPE.
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12. HccnenoBaHue 3aBUCUMOCTHU CHJIBI TOKA, UAYIIETO YEPE3 JIaMIIOUKY, OT HAIPSHKEHUS Ha HEH.

13. Ompenenenune KIIJI HarpeBarens.

14. HccnenoBaHre MarHUTHOTO B3aMMOJIEHCTBUS IIOCTOSHHBIX MarHUTOB.

15. V3yueHne MarHUTHOTO ITOJISl IIOCTOSIHHBIX MAarHUTOB IPH UX OOBETMHEHUN U Pa3/ICIICHUH.

16. HccnenoBaHue AEHCTBUS MEKTPUYECKOrO TOKA HA MArHUTHYIO CTPETIKY.

17. OmnbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBUS KAaTyIIKH C TOKOM M MarHuTa Ot
CHJIBI TOKA U HaIlpaBJIEHUS TOKA B KaTYIIIKE.

18. M3yueHue aelCcTBUSI MArHUTHOT'O 1OJI HA MPOBOJTHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3y4eHHE PaOOThI AIEKTPOIBUIATES.

20. MNsmepenue KIIJ] anexkTponBUraTebHOW yCTaHOBKH.

21. OmeITl O HCCIEAOBAaHUIO SABJICHHUS AJIEKTPOMArHUTHOM MHAYKIUHM: MCCIEIOBAaHUE W3MEHEHUI

3HAYCHUS U HAIIPABJICHUS MHIYKIIMOHHOIO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJIeHUs.

Mexannueckoe ABWXeHHe. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh MEXaHHYECKOr O
JBIDKEHHs. PaBHOMepHOoe mpsMonuHelHoe aBwxkeHue. HepaBHOMepHoe mpsiMonuHeiHoe npikeHue. CpenHss U
MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBHIKEHHH.

Yckopenue. PaBHoyckopeHHOe npsiMoliHeitHoe fBmkenre. CBoooaHoe najenue. OnbiThl [annes.

PaBHOMepHOE IBIMXKEHHE 10 OKpY)KHOCTH. [lepron u yacrtora obparenus. JIuHeitHas U yrioBas CKOPOCTH.
IleHTpOCTpEeMHUTENBHOE YCKOPEHHUE.

IlepBniii 3axoH Herorona. Bropoii 3akon HetoTona. Tperuit 3akoH HeroToHa. [IpuHimn cynepno3sunuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHHsI CKOJBKEHUS, CHJIa TPEHUS TOKOsl, APYTUe BUIIBI
TPEHHS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOI'0 TATOTCHUS. yCKOpeHI/Ie CBO60}1HOFO naacHus. }lBI/I)KeHI/Ie IJIaHET
Bokpyr Connua. Ilepsast kocMudeckasi ckopocTs. HeBecoMOCTb U IeperpysKu.

PaBHOBecue MaTepuanbHO# TOuku. AOcomoTHO TBEPIOE Teno. PaBHOBecue TBEPIOro Tela ¢ 3aKperIEHHOM
OCbIO BpallieHus. MomeHT cuibl. LleHTp TsoxecTh.

Umnynsc Tema. M3MeHennme wumnyibca. MMmynasc CHiibl. 3aKOH COXpaHEHHS HMITyJbca. PeakTHBHOE
JBIDKCHUE.

Mexanndeckas paboTa ¥ MOIIHOCTb. Pabota cuil TshkecTH, ynpyroctd, TpeHus. CBsA3b SHEpIud U paboThL.
IoTeHnuanbHas 3HEPrys Tea, HOAHIATOrO Haj MOBEPXHOCTHIO 3eMIIM. 1loTeHInaIbHas SHEPTUsl CKATON MIPYKUHBIL.
Kunernueckas sneprus. Teopema 0 KHHETHUECKOH SHEPTUH. 3aKOH COXPAaHEHHUS] MEXaHMUECKONH 3HEPTUH.

JHemoncmpavyuu.

HaGumtonenne MexaHN4eCcKOoro IBM)KEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TeN OTCUETa.

CpaBHeHue ITyTel ¥ TPaeKTOPUH JBMKEHUS OTHOTO U TOTO XK€ Tela OTHOCUTENBHO Pa3HbIX TeJ OTCUETa.

W3MepeHne ckopocTH U YCKOPEHHUS IPSIMOTMHEHHOTO JBUKEHUSL.

HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOT'O JIBIKCHUS.

HaGmtonenne aABrKeHUs Tea 1Mo OKPY>KHOCTH.

Habnromenne MexaHWYeCKHWX SBICHHN, NPOUCXOAANINX B cucTeMe orcuéra «Temexka» mpu e

PaBHOMEPHOM H YCKOPEHHOM JIBI)KEHHH OTHOCHTEIHHO KaOWHETa (PU3HKH.

7. 3aBHCHMOCTH YCKOPEHHS Te€Jla OT MACChI TeJla U JICHCTBYIOIIEH Ha HETO CHITBI.

8. Habmongenue paBeHCTBa CIUT IIPH B3aUMOACHCTBHH Tedl.

9. lN3meHeHue Beca Tena MPH yCKOPEHHOM JIBI)KEHHH.

10. Ilepemauya ummynbca Opy B3aUMOAEHCTBUU TEIL.

11. TIpeoOpa3oBaHUS SHEPTUU TPH B3aUMOACHCTBUH TEIL.

12. CoxpaHeHHE UMITYJTbCa TIPU HEYIIPYTOM B3aHMOICHCTBHUM.

13. CoxpaHeHHEe UMIYIIbCA MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HabmromeHune peakKTUBHOTO JBIKEHUSL.

15. CoxpaHeHHe MEXaHUIECKOW YHEPTUH IPU CBOOOTHOM IaICHHUH.

16. CoxpaHeHNE MEXaHNYECKOW SHEPTUH TIPH ABWXECHHUH TEa MO ACHCTBUEM IIPYKHUHBI.

Jlabopamopnsie pabomut u onvimol.

1. KoHcTpyupoBaHue TpakTa Uil pa3rOHa W JANBHEHIIEr0 PaBHOMEPHOrO [BIKCHUS HIApUKA WIH
TETIeHKKH.
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10.

OmnpeneneHne cpeaHell CKOPOCTH CKOJBKEHUS Opycka WM JABWKEHHS IIApUKa T10 HAKIOHHOM
TIOCKOCTH.

OmnpenerneHne YCKOPEHUs Tea IPU PaBHOYCKOPEHHOM JIBMXKEHHH 110 HAKIIOHHOU TJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHHM MPU PAaBHOYCKOPEHHOM [BHKEHHH 0Oe3 HadaabHOM
CKOPOCTH.

IIpoBepKa rUIIOTE3BI: €CIIU MPH PABHOYCKOPEHHOM JABMKEHHH 0€3 HaYallbHOM CKOPOCTH IMyTH OTHOCSTCS
KaK psiJl HEYETHBIX YKCENI, TO COOTBETCTBYIONIHE IPOMEKYTKH BPEMEHHU OTHHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOT'O JaBJICHUSL.
Onpenencare Ko3GGUIMEHTa TPSHUS CKOIBKCHUS.

Onpenernenue KECTKOCTH TP Y KHHBL

Omnpenenenne pabOThl CHIBI TPEHHSA IIPH PAaBHOMEPHOM JBW)KEHHH Teja II0 TOPHU3OHTAILHOM
MTOBEPXHOCTH.

Omnpenenenne pabOTHl CHJIBI YIPYTOCTH MPU MOABEME IPy3a C HCMOIb30BAHHEM HEIOABHKHOIO H
TIOZIBIDKHOT'O OJIOKOB.

11. M3y4eHue 3aKOHA COXPAHEHUsSI SHEPTUU.

Paznen 9. Mexannyeckue Kojie0aHus M BOJIHBI.

KonebarensHoe nBwxenne. OCHOBHBIE XapaKTEPUCTHKM KOJEOAHWI: MeEpHoN, YacToTa, aMIUIATY.A.
Marematuueckuii ¥ IPY>KMHHBIA MasiTHUKH. [IpeBpallieHue S3Hepruu MpH KoieOaTeIbHOM JIBHIKEHUH.

3aryxatomme koneOaHus. BwiHyxIeHHble KoneOanusi. Pesonanc. Mexanuueckue BonHbl. CBoiicTBa
MeXaHW4yecKux BOJIH. [IpoponbHBIE M MOnepedHble BOJHBI. J[IMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHUS.

MexaHndeckue BOJIHBI B TBEPAOM TeJlE, CEUCMUYECKUE BOJIHBL.
3Byk. ['poMKkocTb 3ByKa 1 BbicoTa TOHA. OTpaxkeHHe 3ByKa. IHppa3ByKk U yIbTpa3ByK.
Hemoncmpayuu.

ok N

HabmntoneHue koneOaHuii Te Mo JeHCTBUEM CHIIBI TSDKECTH U CHIIBI YIPYTOCTH.
HabmntoneHue koneGaHuii rpy3a Ha HUTH U Ha IIPYXXHHE.

HaGuntonienue BbIHYXICHHBIX KOJieOaHUH U Pe30HaHCA.

PacnpocTpaHeHne NpoONBHBIX | TIONEPEUHBIX BOIH (HA MOJIENN).

HabmroieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHL

AKyCTUYECKHI pe30HaHC.

Jlabopamopnsie pabomol u onsimel.

ok wNeE

7.

Paznen 10. DjeKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHbI.

OJEeKTPOMarHuTHOE TIOJIE. OJIEKTPOMArHuTHbBIE BOJNHBL. CBOWMCTBA 3JIEKTPOMArHWTHBIX BomH. I[llkanma
3JIEKTPOMArHUTHBIX BOJH. VICIOIBb30BaHUE NIEKTPOMArHUTHBIX BOJH AJISI COTOBOM CBSA3H.

OrexkTpoMarHuTHas nmpupoga cera. CkopocTs cBeTa. BonHOBBIE CBOICTBA CBETA.

JHemonucmpayuu.
1.

OrmpeneneHye 4acTOTHI U EpHoa KoJIeOaHUH MaTEMaTHYECKOTO MasTHUKA.

OrmpeneneHye 4acTOTHI U epHoia KoJIeOaHui MPYKMHHOTO MasTHUKA.

HccenenoBanue 3aBUCHMOCTH TIepHoia KoJeOaHUH MTOJBEIICHHOT0 K HUTH TPy3a OT JJIMHBI HUTH.
HccenenoBanne 3aBUCUMOCTH TTepHoia KoJeOaHUH PYKUHHOTO MasgTHUKA OT Macchl Ipy3a.

IpoBepka He3aBUCUMOCTH IEpUOAA KONeOaHHI TPy3a, TOJBEIICHHOT0 K HUTH, OT MacChl Ipy3a.

OTBITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTD IIEpHOa KoJIeOaHHH NPYKMHHOTO MasTHUKA OT Macchl Ipy3a
U XKECTKOCTHU NPY>KUHBI.

W3mepeHne yckopeHHs: CBOOOIHOTO HaIeHHs.

CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnuvie padbomut u onvimol.
1. V3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBbIO MOOHMIIBHOTO Tene(doHa.

Paszgen 11. CBeToBbI€e IBJICHHS.

JlyaeBas monens cBeta. Victounuku cBeta. [IpsimonmHeliHOe pacmpocTpaHeHue cBeta. 3atMeHus CoiHIa U
JIyasl. Otpakenne cBera. [Lmockoe 3epkaiio. 3aKOH OTpaKeHHsI CBETA.

[Ipenomrenne cBera. 3aKoH NpejoMiIeHHUsS cBeTa. [lonHOE BHYyTpeHHEe OoTpaxkeHHe cBeTa. Vcmonp3oBaHne

MOJHOI'O BHYTPCHHET' O OTPAKCHHS B ONTHYICCKUX CBECTOBOJAAX.
JIunza. XO,Z[ J'Iy‘leﬁ B nuH3e. Onruyeckas cUCTEMa Q)OToannapaTa, MHUKPOCKOIIa U TEJICCKOIIA. I'ma3 kak
ONTHYCCKasA CUCTEMA. BJ'H/BOpyKOCTB " 1aJIbHO30PKOCTDb.



Paznoxenne Genoro csera B cnektp. OmbiTel Hptorona. CrojkeHue CrIeKTpalbHBIX HBETOB. [lucnepcus
cBerTa.

Jemoucmpayuu.

[IpsimMonuHeHOe pacIpoCTpaHEHHE CBETA.

OtpaxxeHue cBera.

[Nonyuenne n300paKeHUH B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
[Ipenomienue ceera.

Onrtuyeckuii CBETOBO/.

Xon myueit B cobuparolei JrH3e.

Xop nyueil B pacceuBarolei JuH3e.

[Nonyuenne n300pa)KeHUH ¢ TIOMOLIBIO JIMH3.

[puHnun nevictBus oToarnmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10 Monens rnasa.

11. PasnoxeHue OEOro CBETa B CICKTP.

12. TlomydeHue OenoOro cBera IpH CIOKEHUH CBETA pa3HBIX IIBETOB.
Jlabopamopnovie pabomout u onvimol.

1. WccnenoBaHue 3aBUCUMOCTY YIjla OTPa)KEHHs CBETOBOTI'O JIy4a OT yrJia MaeHHs.
2. l3ydeHue XapaKTEepUCTHK N300pakeHHs IIPEIMETa B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH YIJIa TPEIOMIICHHS CBETOBOIO Jiyda OT yIja MajeHHs Ha TpaHuIle
«BO3YX—CTEKIIO».

[Tonydenune u300paskeHuil ¢ IOMOIIBIO COOUPAOIICH JTHH3HI.

Omnpenesnenne GOKyCHOr0 pacCTOSIHUSI U ONTUYECKON CHIIBI COOMPAIOIIEH JIMH3HI.
OmnBITHI IO pa3JIoKeHUIO OENIoro CBeTa B CIEKTP.

OMBITEI IO BOCHPUATHUIO LIBETA IMTPEAMETOB ITPU UX Ha6J'IIO)16HI/II/I 4Yepe3 UBETOBLIC (I)I/IJ'[I)Tp])I.

Pa3nen 12. KBaHTOBBIE AABJICHUS.

Omneitel Pesepdopaa u mnanerapHas Mozenb atoma. Mojenb aroma bopa. Hcnyckanue u NorionieHue cBera
atomoM. KBauTsl. JIHeuaThIe CIIEKTPEI.

PammoaktuBHOCTE. Alnb(a-, Oeta- um ramma-usnydeHus. CTpoeHne aToMHOro siapa. HykioHHas Mmozmenb
aTOMHOrO siipa. M3oronel. PannoaxktusHele npeBparuenus. [lepuos nonypacnana aTOMHBIX SIEp.

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsIIOBOIO M MACCOBOIO YHCEN. DHEPrHs CBA3M aTOMHBIX Sfep.
CBs3b Macchl 1 3Hepruu. Peakuuu cuaTesa u aeneHus suep. Merounuku sueprun CosHIa U 3BE31.

SInepHas sHepreTuka. [{eicTBYsI paJuOaKTUBHBIX U3JIyYEHUI Ha KUBBIE OPraHU3MBI.

JHemoncmpavyuu.

CreKTpbl U3ITy4eHHs U MOTJIOICHHS.

CrexTpbl pa3InyHbIX Ia30B.

CriexTp Bomoposa.

Habnronenue TpexoB B kamepe BubcoHa.

Pabora cuéruynka HOHU3UPYIOUTNX H3ITYdEHHH.

Peructpanust n3aydeHns: IPUPOAHBIX MUHEPATIOB M IPOIYKTOB.

Jlaﬁopamopubte padoomul u onvimul.

1. HabmroneHne CIUIONIHBIX M IMHEHYATHIX CIIEKTPOB U3JIydIECHUS.

2. HccnepoBaHue TPEKOB: H3MEPEHUE DHEPTHU YACTHUIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).

3. 3mepeHue paaloakTHBHOTO (oHA.

IloBTOPHUTEIHHO-00001AI0IMIT MOTYJIb.

[ToBTOpUTENHHO--0000IIAOIINIT MOIYTh TPEIHA3HAYCH IS CUCTEMATH3allud U 0OOOIIeHHST MPEeIMETHOTO
coZiepKaHMs M ONbITAa JEATEIBHOCTH, MPUOOPETEHHOTO NPH HM3YYCHWH BCErOo Kypca (M3UKHM, a TaKkKe It
MTOJITOTOBKH K OCHOBHOMY T'OCYZIapCTBEHHOMY SK3aMEHY M0 (PH3HKe IS 00 YJaIOIUXCS, BRIOPABIIAX STOT yICOHBIN
TIPEAMET.

[Ipn wW3ydeHMM DAaHHOTO MOZYJNS PEATM3YIOTCS M CHCTEMAaTH3WPYIOTCS BHABI IEATEILHOCTH, Ha OCHOBE
KOTOpBIX OOecneunBaeTcs AOCTIKEHHE MPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX PE3yAbTaTOB OOy4eHHs,

©CoONDU A BN P
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(hopMupyeTcs ecTeCTBEHHOHAYYHAasi TPaMOTHOCTh: OCBOCHHE HAYIHBIX METO/IOB HCCIIEIOBAHUS SIBICHUH MPUPOJIBI U
TEXHHKH, OBJIa/ICHAE YMEHUSIMH OOBSCHSTH (PU3NUecKue sSBICHUS, IPUMEHSS MOIydeHHbIE 3HAHUS, PElIaTh 3a/1auu,
B TOM YHCJIE€ KAYECTBEHHBIE U SKCIIEPHMEHTAIIbHBIE.

[IpyHIMNHUATbHO JAEATENBHOCTHBI XapakTep MJaHHOIO pas3lena peanusyercs 3a C4Y€T TOro, 4To
o0ydaromyecs BRITONHSIOT 3a/IaHMs, B KOTOPBIX MM TPEJIaracTcsi:



Ha OCHOBC NOJYUYCHHBIX 3HAHUI pacno3dHaBaTb U HAYYHO O00BIACHATE (1)PI3I/I‘I€CKI/I€ SBJICHHUA B Opr)I(aIOHleﬁ
npupoac u HOBCG)IHCBHOﬁ JKHU3HU,
HCIOJIB30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUS (1)I/I3I/I‘-I€CKI/IX HBHGHHﬁ, B TOM YHCJIC AJId TPOBEPKU T'UIIOTE3 U
TOJTYUCHUA TCOPECTUICCKUX BBIBOAOB,
00BICHITE HAay4YHbIC OCHOBBI HanOolIee BaXKHBIX HOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TeXHOJ’IOI‘Hﬁ, Hampumep,
MPAKTUICCKOI'0 UCITOJIb30BAHUA PA3JINYHBIX UCTOYHHUKOB SHCPIM Ha OCHOBEC 3aKOHA MPEBPALICHUA U COXPAHCHUA
BCE€X U3BCCTHBIX BUJI0OB SHEPIUH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSA TIPOTPAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

I/I3yquI/Ie (1)I/I3I/IKI/I Ha YpOBHC OCHOBHOI'O 06[1161"0 06pa30BaHI/I${ HaIpaBJICHO Ha JOCTUIKCHHUC JINYHOCTHBIX,

MCTAIPEAMETHBIX U IMMPEAMETHBIX O6paBOBaT€J’ILHLIX PE3YyIbTATOB.

B pesynbrare uzydeHusi QU3MKM Ha ypOBHE OCHOBHOIO 00ILIeTo oOpa3oBaHMsl y oOydaromierocs OymayT

c(hOpMHUPOBAHBI CIIEIYIONTNE TMYHOCTHBIC PE3yIbTATHI B YACTH:

1) naTproTHYeCcKOro BOCIMTAHUS

— IPOSIBJIEHHE MHTEPECa K HCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHICKON (hM3MYECKOH HAYKH;

— IIEHHOCTHOE OTHOLICHHUE K JOCTH)KEHHUSIM POCCHHCKHUX Y4EHBIX--(HU3HUKOB;

2) rpa’kIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

— TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B OOCYXKJEHHU OOIIECTBEHHO 3HAYMMBIX W OSTHYECKHX IpolIiem,
CBSI3aHHBIX C IPAKTUYECKUM NPUMEHEHHEM JIOCTIDKEHUH (DU3UKH;

— OCO3HAHWE BAYKHOCTH MOPAJIbHO--3THYECKHUX MPUHIIUIIOB B JIEITELHOCTH YUEHOT0;

3) 3cTeTHYECKOro BOCIIMTAHUSA:

— BOCIIPUSITHE OSCTETHMYECKUX KauecTB (DM3NUECKOH HayKH: €€ TapMOHMYHOTO IIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHHUS:

— OCO3HAHHWE IIEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTa TO3HAHUsSI MHUpa, OCHOBBI Pa3BUTHS
TEXHOJIOT UM, Ba)KHEHIIIEH COCTABIIAIOIIEN KYIbTYPHI;

— pa3BUTHE HAy4YHOM JIFOOO3HATENLHOCTH, MHTEPECa K UCCIIEJOBATEILCKON IESITEIbHOCTH;

5) popMupoBaHus KyJIbTYPHI 310POBbSI H SMOIMOHAJIBLHOTO OJIATONIOJIYYHS:

— OCO3HAaHME IIEHHOCTH Oe30macHOro o0pasza >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXKHOCTH
npaBui OE30MaCHOr0 MOBEJEHUS HA TPAHCHOPTE, Ha JI0porax, ¢ AIEKTPHYECKUM U TEeIIOBBIM 000pyI0BaHHEM
B JIOMAIIHUX YCIIOBUSIX;

— chopMUpPOBaHHOCT HaBBIKa pe(IeKCUH, IPU3HAHUE CBOETO MPaBa Ha OIIMOKY U TaKOro Xe IpaBa y Ipyroro
YeJI0BeKa;

6) TPy10BOr0 BOCIMTAHUA:

— aKTUBHOE y4YacTHE B PEIICHMH NPAKTUYECKUX 3ajad (B paMKax CeMbH, 0Opa30oBaTeNIbHOM OpraHu3alu,
ropoza, Kpas) TeXHOJOTMYECKOW M COLMAIBLHOW HANpaBICHHOCTH, TPEOYIOIMX B TOM 4HCIE U (DU3MYECKHX
3HAHUM;

— MHTEepeC K MPAaKTHIECKOMY U3y4eHHIO Podeccuil, CBA3aHHBIX C (HH3HUKOM;

7) 3K0J1I0rH4eCKOr0 BOCIIMTAHUS:

— OpHUEHTalMs Ha NpUMEHEeHHe (M3MYECKUX 3HAHUH I pelIeHHs 3ajad B OOJacTH OKPYXKAIoIled cpenpl,
IUTAHUPOBAHMUSA TTOCTYIIKOB U OLIEHKH NX BO3MOKHBIX TIOCIIECTBUIL ISl OKPYXKAOLIEH Cpe/bl;

— OCO3HaHHUE ITI00aIBHOTO XapaKTepa HKOIOTNYECKUX IPOoOIIeM U IyTel UX pemeHus;

8) apanTanmyuy K M3MEHTIOIMMMCS YCJIOBHSIM COLMAJIBLHON U MIPUPOXHON cpeabl:

— TOTpeOHOCTH BO B3aWMOACHCTBUHM TMpPU BBHINOJHEHHUH HCCICAOBAHMA M MPOEKTOB  (H3HUECKOU
HaNpaBJICHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JIPYTHX;

— TIOBBIIICHNE YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO IESITENbHOCTD;

— noTpeOHOCTh B (JOPMUPOBAHMH HOBBIX 3HAHHH, B TOM YHciIe (OPMYIHPOBATH MAEH, HOHATHS, THIIOTE3Hl O
¢u3nIeckux 0OBEKTaxX U SBICHUAX;

— 0Co3HaHUE eUIIMTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B 00J1aCcTH (DU3UKH;

— IUTAaHWPOBAHHUE CBOETO PAa3BHUTHS B MPHOOPETEHUH HOBBIX (PM3NUECKHUX 3HAHHH;

— CTpeMJICHHE aHAIM3MPOBATH M BBIIBIATH B3aMMOCBSI3M NPHUPOJBI, OOIIECTBA W SKOHOMHKH, B TOM HYHCIE C
WCTIONI30BAHNEM (PM3WYIECKUX 3HAHUI;

— OIEHKa CBOMX MAEWCTBHMH C y4ETOM BIMSHUS HAa OKPYXAIOUIYI0 CpENy, BO3MOXHBIX TJ00aIBHBIX
MHOCJIEACTBUH.

METAINPEAMETHBIE PE3YJIbTATbBI

B pesymbrare OcBOEGHHS NpOrpaMMbl 10 (HU3WKE Ha YPOBHE OCHOBHOTrO o0mero oOpasoBaHus Yy

06yqafomeroc;1 6y):[yT Cq)OpMPIpOBaHLI MeTanpeJIMeTHbIe Ppe3yJbTaTbl, BKIIOYAIOUINE TI03HABATCIBHBIC



YHUBEpCcaJbHbIE ydeOHbIEe AEHCTBUS, KOMMYHUKAaTHBHBIC YHHBEpCAJbHbIE Y4YEOHBIC NEHCTBHS, DPETyJSTHBHBIC
YHUBEpCaJIbHbIE yIeOHbIe eHCTBUS.

Ilo3naBaTenbHBIC YHUBEPCATIbHBIC y4eOHbIe NeiiCTBUS

ba3oBrle JJornyeckne aeiicTBHA:

BBISIBJISATH U XapaKTEPU30BATh CYIIIECTBCHHBIC TIPU3HAKH 00BHEKTOB (SBJICHUI);

YCTAHABIHMBATh CYIIICCTBEHHBIH MPU3HAK KIaCCU(PHUKAINK, OCHOBAHHS [T 000OLICHHS U CPABHECHHUS,
BBISBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHsI B paccMaTpUBaeMbIX (hakTax, JAHHBIX M HaOIHOJCHHSAX,
OTHOCSIINXCS K (PU3NUECKUM SIBIICHHSM;

BBISBJIATH PHYMHHO--CIICICTBEHHBIC CBSI3H TPH M3Y4eHUH (HH3MUECKHUX SBICHUH M MPOIECCOB, JENaTh
BBIBOJIBI C KCITOJIb30BAHUEM JIGAYKTHUBHBIX M MHIYKTHBHBIX YMO3aKJIFOUYCHHH, BBIBUTATh THIIOTE3BI O
B3aUMOCBSI3AX (DU3MUICCKHUX BETHUNH;

CaMOCTOSTEIIPHO BBIOMPATH CIMOCOO pelieHust yueOHOH (u3Mueckoi 3amaun (CpaBHEHHE HECKOIBKHX
BApUAHTOB pEIICHHUS, BHIOOp Hambojee MOAXOMAIIErO € YIETOM CAMOCTOSTENBHO BBINEICHHBIX
KPHUTEPHEB).

ba3zoBble ucciieoBaTeIbCKHe AelCTBUS

HCIIOJIB30BATh BOMPOCKI KaK UCCIIEIOBATENBCKUI HHCTPYMEHT MO3HAHHS;

TPOBOJUTE IO CAMOCTOSATEIBHO COCTABICHHOMY IUTAHY OIBIT, HECIOKHBIH (DH3HMIECKHI SKCIEPUMEHT,
HEOOJBIIOE UCCIIe0BaHHE (PU3NIECKOTO SIBICHUS;

OLCHUBATHL HAa NIPUMCHUMOCTb U JOCTOBCPHOCTH I/IHd)OpMaLH/IIO, TMOJIYYCHHYIO B XOA€ UCCIIE€AOBaHUA UIIU
9KCIIEPUMEHTA;

CaMOCTOSITETIbHO (OPMYIHPOBATh 00OOIIEHHS ¥ BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHHS,
OIbITa, UCCICAOBAHUA,

IPOTHO3UPOBATH BO3MOXKHOE [ajbHeilliee pa3BUTHE (DH3MYSCKUX IIPOLIECCOB, a TAKXKE BBIIBHIATH
HPEANOIOKEHHS 00 UX Pa3BUTHU B HOBBIX YCIIOBHSAX M KOHTEKCTaX.

PaGora ¢ undopmanmeii:

IPUMEHATh PA3IMYHBIC METOABI, HHCTPYMEHTBI M 3alpOChl IPU MOMCKE M OTOOpEe MH(MOPMALUH HIN
JIAHHBIX C YYETOM MpEIOKEHHON y4eOHON (HH3MYECKOil 3a1aui;

AHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETHPOBATh HMH(POPMALMIO PA3IHYHBIX BHAOB U (HopM
IPEACTABIICHHS;

CaMOCTOSTEIFHO BBIOMpATh ONTHMANBbHYIO (GOpMy mpencTaBieHds HHODOPMALMH U HILTIOCTPHPOBATH
peluaemble 3a1a4i HECJIOKHBIMU CXEeMaMH, THAarpaMMaMH, HHOH TpauKoil 1 X KOMOHHAIMIMU.

KOMMyHPlKaTl/lBHbIe YHuBEpcajabHbI€ y‘leﬁl—[])le JedcTBU:

B XO/ie OOCYXJIeHUsl y4eOHOro MaTepualia, pe3ylbTaToB JIA0OPATOPHBIX Pa0OT U IPOEKTOB 3a/1aBaTh
BOIIPOCHI 110 CYIIECTBY 0OCY)KAAaeMON TeMbI U BHICKa3bIBaTh W/ICH, HAIICJICHHBIE HAa PEICHUE 3a1a4u U
nozJepKaHue OJlaroKeNnaTeIbHOCTH OOLIECHHS;

COTIOCTABJIATH CBOU CYXKIEHHUS C CY)KICHHAMH IPYI'HX YYaCTHUKOB AMANIOra, OOHApYKHBATh Pa3IH4ue U
CXOJICTBO ITO3HIIUH;

BBEIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IINCEMEHHBIX TEKCTAX;

NyONMYHO TPENCTaBIATH PE3YJIbTAThl  BBINONHEHHOIO  (DU3MYECKOro OmbITa  (IKCIIEPHMEHTa,
HCCIIEIOBAHMUS, MIPOEKTA);

MOHMMATh M HCIOJb30BATH INPEHMYIIECTBA KOMAaHIHOW M HHIMBUAYAIBHOW PabOTHl IPH DPEICHHU
KOHKPETHOU (PU3UIECKON TPOOIeMEI;

NPUHUMATh IIEIA  COBMECTHOH JeSATeNbHOCTH, OPraHU30BBIBAThH JEHCTBHSA IO €€ JOCTHKEHHIO:
pacmpenenaTs poid, OOCYKIAaTh MPOIECCHI W Pe3yAbTaThl COBMECTHOH paboThI, 0000IIaTh MHEHHS
HECKOJIBKUX JIIOJICH;

BHITIOJTHATh CBOKO YacTh Pa0OTHI, JOCTHIash Ka4eCTBEHHOTO pe3yibTaTa 10 CBOEMY HAIPaBIICHUIO H
KOOPAMHHUPYS CBOU JCHUCTBUS C IPYTUMHU WICHAMH KOMaH/IBI;

OLICHMBAaTh KadecTBO CBOEr0 BKJIaJa B OOMMH MPOAYKT IO KPHTEPUSIM, CaMOCTOSTENBLHO
cOpMyIMPOBAaHHBIM YYaCTHHKAMHU B3aUMOJCHCTBHSI.

PeryasiTuBHbIC YyHUBepCaJIbHbIC y4eOHbIe AeiiCTBUS



Camoopranusaums:

BBISIBIISITH NIPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CHUTYalMsX, TPEOYIOIINX Ui PEIIeHHs (H3HMYECKUX
3HAHUH;

OPHUEHTUPOBATHCS B Pa3IMYHBIX MOAXOMaX MPUHATHUS pelieHui (MHANBUAYaIbHOE, IPUHSTHE PEIICHNS B
TpyNIie, IPUHATHE PEIIeHUH TPYIIIOii);

CaMOCTOSITETIHHO COCTABIISITh AJTOPUTM pEIIeHUsT (PU3NYEeCKOW 3alayd WM IUIaHA HCCIENOBaHHUS C
Y4ETOM HMEIOUIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBATh IpeijiaracMble
BApHUAHTHI PELLICHUH;

JIeTIaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPO/Ib, IMOIMOHAJIBHBIN HHTELIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IUIaH €€ U3MEHECHHUS,

OOBSCHATh TPUYUHBI JOCTIDKEHUS! (HEAOCTMIKEHMsI) pe3yJbTaToOB JAEATEIbHOCTH, JaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY;

BHOCHTh KOPPEKTHBBI B JIEATEILHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHUS! (PU3MUECKOTO HMCCIIETOBAHUS
W TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHMBIINXCS CHTYallHl, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3y/IbTATa LIEIU U YCIOBUSM;

CTaBUTH ce0s Ha MECTO JPYroro 4eioBeKa B XOZE CIopa WIM AWCKYCCHM HA HAy4YHYIO TEMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYIroro;

NPU3HABATH CBOE MPABO HA OMIMOKY MPH pEeIIeHUH (PU3NYECKUX 3a/1a4 WK B YTBEP)KJCHUSIX Ha HAy4HbIE
TEMBbI U TaKOE K€ IIPAaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 7 KJjacce MpPEIMETHBIC PE3ynbTaThl Ha 0a30BOM YPOBHE [ODKHBI OTPa)aThb
c(hOPMHUPOBAHHOCTh y OOYUAIOIIMXCSl YMEHHH:

UCIOJIB30BaTh MOHATHA: (U3MUYECKHEe M XMMHUYECKHE SIBICHHS, HAaOMIOIEHHE, SKCHEePUMEHT, MOJEINb,
THIOTe3a, EAWHUIBI (U3UYECKUX BEIMYMH, aTOM, MOJEKYyJa, arperaTHble COCTOSHMS BELIECTBa
(TBEpmoe, KMIKOe, TIa3000pa3sHOE), MEXaHWYECKOe JMABIKCHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPaeKTOpHsl, paBHOACHCTBYIOIIAs cuia, aedopmanus (ymnpyras, IIacTHYECKas),
HEBECOMOCTb, COOOLIAIOIINECS COCYABI;

pasnuyath sBieHus (mud¢ysus, TeruioBoe IBM)KEHHE YAaCTHI] BELIECTBA, PAaBHOMEPHOE ABWKCHHE,
HEPAaBHOMEPHOE IABM)KCHUE, UHEPLUS, B3aUMOJAEHCTBUE TeJl, PABHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOU
OCBI0 BpAILlCHUs, Mepefaya AABJICHUS TBEPABIMH TelNaMM, JKUIKOCTAMH M ra3aMi, aTMmocdepHoe
JaBJICHUE, IIaBaHHE TeEJl, IPEBPAICHUS] MEXaHWYECKOH SHEpruy) IO OMUCAHHIO HMX XapaKTEePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHMX TaHHOE (PU3NUECKOE SBIICHHE;

pacno3HaBaTh INPOSBJICHHE H3YYCHHBIX (M3HUYECKHX SBJICHUH B OKPYXAIOIIEM MHpE, B TOM YHCIE
¢u3HUeckye SBJIEHHS B IPUPOJE: MPUMEPHI IBIKEHUS C Pa3IMYHBIMUA CKOPOCTSAMH B )KUBOI U HEKUBOH
TIPUPOJE, NEHCTBUE CHIIBI TPEHUS B NMPHUPOAE M TEXHHKE, BIMSHUE aTMOC()EPHOro AaBJICHHUA Ha KHBOH
OpraHu3M, IUIAaBaHWE PHIO, PhIYard B TEJE YETOBEKa, IPH 3TOM IEPEBOIUTH MPAKTHYECKYIO 337ady B
yaeOHYI0, BRIACIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKHN) (DHU3NIECKUX SABIICHUN;

ONKCHIBATH W3YYCHHBIE CBOWCTBA TeNl W (DM3MYECKHE SBICHHSA, HCHONB3YS (DH3NYECKHUE BEITHIUHBI
(macca, 00bEM, TUNIOTHOCTh BEIIECTBA, BPEMS, ITyTh, CKOPOCTH, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa
TSDKECTH, BEC Tela, CWila TPEHWUs, JaBieHHe (TBEPAOro Tena, SKUIKOCTH, Ta3a), BBHITAIKHUBAIOIAS CHIIA,
MeXaHW4ecKass paboTa, MOIIHOCTh, IUICUO CHJIBI, MOMEHT CHIIbI, KO3((UIMEHT MOJIEe3HOro IeHCTBHA
MEXaHW3MOB, KHHETHYECKass W TOTCHIHMAJbHAas HHEPIrHs), NPH ONMCAaHWW MpPAaBWIFHO TPaKTOBAThH
(U3MUECKHUIT CMBICT HCIIONB3YyEMBIX BEIWYHMH, WX OOO3HAYCHMS M COUHHUIBI (PU3WYECKUX BEJINYHH,
HaXOJWTh (DOPMYJIIBI, CBA3BIBAIONINE JAHHYIO (DM3MUYECKYIO BEIMYMHY C IPYTMMH BEITWYMHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBHCUMOCTEH (DM3MUECKHX BEINYNH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHHUS M MPOIIECCHI, HCTIONb3Ys MPABMIIA CIOKEHHS CHIT
(Bmomp omHOMU TIpsIMO¥A), 3akoH I'yka, 3akoH Ilackams, 3akoH ApxmMena, MPaBUIO PaBHOBECHS phryara
(boka), «30110TOE TPaBMIIOY» MEXaHWKH, 3aKOH COXPAHEHUS! MEXaHHYECKOW PHEPTHH, NP 3TOM JaBaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATH €70 MATEMAaTHIECKOE BHIPAKEHIE;



OOBSCHATH (PU3MUECKHE SIBJICHUS, MPOLECCHl M CBOWCTBA TEN, B TOM YHCJIE M B KOHTEKCTE CHTYalMd
MIPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIIBISATH NPUIMHHO--CICACTBEHHBIE CBSI3H, CTPOUTH
00BsicHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ Omopod Ha |—2 W3y4eHHBIX CBOMCTBA (M3MYECKHX SIBIICHUH,
(U3MUECKHX 3aKOHA WII 3aKOHOMEPHOCTH;

pemats pacu€THble 3a/1au B 1—2 NeWCTBUS, UCTIONB3Ys 3aKOHBI U (JOPMYITBI, CBSI3BIBAIOIINE (DU3HUECKUE
BEIMYMHBI: HAa OCHOBE aHANW3a YCJIOBUSI 3aJaddl 3alliChIBaTh KPAaTKOE YCIOBHE, MOACTABISTH
¢usnueckre BeIWYMHBI B (OPMYJIBl M TPOBOAWUTH pacy€rbl, HAXOAWUTH CIPABOYHBIC JaHHEIC,
HEOOXOANMBIE JUISl pEIlIeHUs 3a/1a4, OLIEHUBATh PEANTMCTUYHOCTD MOTYUYSeHHONW (PH3HMYECKON BETUUUHBL;
pacrio3HaBaTh HPOOJIEMBI, KOTOPbIE MOXXKHO PEIINTH HPH MOMONIH (PH3HMYECKUX METOAOB, B OIMHCAHUHU
WCCIIEIOBAaHMSI BBIACIATH MPOBEPSEMOE NMpENNOoIoKeHHe (TUIOTe3y), pa3iindyaTh U HHTEPIPETUPOBATH
TIOTYYEHHBIN pe3ysIbTaT, HAXOAUTH OUIMOKH B XOJI€ OIIBITA, JIETAaTh BHIBOBI 11O €T0 Pe3ybTaTaM;
MIPOBO/IUTH OMBITBI 1O HAONIOAECHWI0 (U3UUECKUX SBJICHUA WIM (QHU3WYECKUX CBOKMCTB TEI:
(dbopMynupoBaTh IMpOBEpsiEMblE  NPEIIONIOKEHUS, COOMpaTh YCTAHOBKY M3  NPELIOKEHHOrO
000pyIOBaHMs, 3aIMCHIBATh XOJI ONbITA ¥ (POPMYIHPOBATH BBIBOJIBI;

BBITIOJHATD TPSIMbIE M3MEPEHMs] PACCTOSIHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI M TEMIIEPaTyphl ¢
UCIIOJIb30BaHUEM aHAJOrOBHIX M IHU(POBBIX MPHOOPOB, 3alKCHIBATh TOKa3aHUs MPUOOPOB C y4ETOM
3aJJaHHON aOCOJIIOTHOM ITOTPEIIHOCTH U3MEPEHU;

NPOBOJIUTH HCCIIEOBAHUE 3aBUCHMOCTH OTHOM (PM3MYECKOW BEIMYMHBI OT JPYrOH C HCIIOIb30BaHHEM
MpAMBIX I/ISMCpCHI/Iﬁ (BaBI/ICI/IMOCTI/I YT paBHOMEPHO ABMXKXYIICTOC TCIa OT BPEMEHHU ABVIKEHUS TEIa,
CHJIBI TPEHUS CKOJILKEHHsl OT Beca Teja, KauecTBa OOpabOTKH IOBEPXHOCTEH Tell W HEe3aBUCUMOCTH
CUJIbI TPEHHA OT IUJIONIaAnd CONPUKOCHOBEHUSI TEJ, CHUJIbI YHNPYIrOCTU OT YUJIMHEHUS IIPYKUHBI,
BBITAJIKUBAIOIIE CHJIBI OT O0bEMa MOrpYKEHHOH 4YacTH Tela M OT IUIOTHOCTH IKHMAKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOUHBI, HA KOTOPYIO MOTPYXEHO TeJOo, YCIOBUIl IUIaBaHUs Tell,
YCIIOBHI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOTO HCCIIEIOBAHUS,
coOMpaTh YCTAaHOBKY U BBINOJHATH HW3MEPEHUs], CJleNys TMpeAJOKEHHOMY IUIaHy, (HKCUPOBATh
pe3yabTaThl MONYYEHHOW 3aBUCUMOCTH (M3MYECKHX BEIMYMH B BHAE NPEIJIOKCHHBIX TaOIULl U
rpaduKoB, enaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIEA0BAHMS;

IPOBOANTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIWYMH (IUIOTHOCTH BEIECTBA JKUIKOCTH U TBEPIOTO
Tela, CUJIa TPEHUs CKOJbKCHUS, JaBJICHHE BO3[yXa, BBITAJIKHBAIOLIAs CHJa, ACiCTBYyOIIAs Ha
HOTPYXKEHHOE B XKHUAKOCTH TENO, KOI(PGUIMEHT MOTE3HOr0 NEHCTBHA NMPOCTHIX MEXaHU3MOB), CICHys
NPETIOKEHHON WHCTPYKLMHU: TIPU BBINOITHEHUH U3MEPEHUH COOMpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
1 BBIYMCIISITH 3HAUEHNE NCKOMOH BETHYHHBI;

COOJIOIaTh NPaBUIIa TEXHUKU 0€30MacHOCTH MU padoTe ¢ 1abopaTopHbIM 000PYIOBAHHEM;

yKa3bIBaTh MPUHLMIIBI ASHCTBUS IPUOOPOB U TEXHUUYECKHX YCTPONCTB: BECHI, TEPMOMETD, AUHAMOMETP,
coolImaronyecs cocysl, 6apoMerp, phlyar, MOABIKHBIM M HEIOIBIDKHBIN OJIOK, HAKIIOHHAS IUIOCKOCTH;
XapaKTepU30BaTh NPUHIMIBI ACHCTBUS M3Y4EHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOpPOH Ha
UX onucaHus (B TOM 4MCIIE: TOJUIMITHUKH, YCTPOICTBO BOJONPOBOJA, THIAPABIMYECKUI IIpecc,
MaHOMETp, BBICOTOMEp, ITOPLIHEBOH HACOC, apeoMeTp), UCIONb3Yd 3HAHHMSA O CBOHCTBaX (H3NUECKUX
SIBJICHHI U HEOOXOoIUMBle (hPU3MUYECKHE 3aKOHBI i 3aKOHOMEPHOCTH;

NPUBOIUTE MpUMEpHl (HAXOAWTH HMHGPOPMAIMIO O NpHUMepax) MPaKTUYECKOro HCIOIb30BaHMs
(u3MIecKUX 3HAHWHA B TIOBCEIHEBHOM KHM3HH JUII OOECTI€UeHHs Oe30MaCHOCTH TPH OOpAaIIeHUU C
nmpubopaMu ¥ TEXHHYECKHMH YCTPOMCTBAMM, COXPAaHEHHS 3[0pOBbS W COONIONCHUS HOPM
9KOJIOTMYECKOT0 TOBEJICHUS B OKPY)KaIOIIEH cpeie;

OCYILECTBIATE OTOOP UCTOYHMKOB MH(opMarmy B IHTepHETE B COOTBETCTBUH C 3aJaHHBIM MOMCKOBBIM
3arpocoM, Ha OCHOBE MMEIOUIMXCS 3HAHUM M MyTEM CPaBHEHUS PAa3IMYHBIX WCTOYHHKOB BBIJCISTH
nH(popManuio, KoTopasi SBISIETCS MPOTUBOPEUNBON MIT MOXKET OBITh HEIOCTOBEPHOM;

WCTIONIB30BaTh IPH BBINOJHEHUH YYEOHBIX 33JaHUH HAy4HO--TIONMYJSIPHYIO JHTEparypy (HU3MIEecKOro
COAEpXKaHWs, CHPAaBOYHBIE  MaTepHaibl, pecypchl cetn MHTepHer, BiageTp mnpuéMamMu
KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(POpMaUK U3 OJHONH 3HAKOBOW CHCTEMBI B IPYTYIO;
CO37aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIC W YCTHBIE COOONICHMS HA OCHOBE 2—3 HMCTOYHHKOB
nHpOpMAUU (PHU3MYECKOTO COACPIKAaHUSA, B TOM YHCIE IyOIMYHO JAenaTh KpaTKhe COOOIIEHHUS O
pe3ynbTaTtax IMPOEKTOB WM Yy4eOHBIX HCCIIETOBAHWM, MPU 3TOM T'PaMOTHO HCIIONB30BAaTh W3ydEHHBIN
TIOHATHIHBINA anmapaT Kypca (QU3UKH, COIPOBOXK/IATh BRICTYIUICHNE ITPE3CHTAINEH;

TIPY BBHITIONTHEHWH YYEOHBIX TPOEKTOB M HWCCIEJOBAHWN pacHpenessiTh OOS3aHHOCTH B TpYIIE B
COOTBETCTBHH C ITOCTABJICHHBIMH 3a/JadyaMH, CJICTUTH 3a BBHIMOJHEHHEM IUIaHA ACHCTBHUH, aleKBaTHO



OILICHUBATh COOCTBEHHEIH BKJIad B JCATCIbHOCTL TIPYHIIbl, BBICTPAMBATH KOMMYHUKATHBHOC
B3aHMOZ[eI>iCTBPIe, Y4UTbIBass MHCHHUEC OKPYKAronXx.

K xoHmy oOydenuss B 8 kiiacce mpernMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE MJOIDKHBI OTpaXkaTh
c(OpMHUPOBAHHOCTH y OOYUYAIOIINXCSl YMEHH:

WCIIONIb30BaTh MOHATHS: Macca M pa3Mephl MOJIEKYJ, TEIUIOBOE [BIDKEHHE ATOMOB W MOJIEKYI,
arperaTtHple COCTOSHUSI BEIECTBA, KPHUCTAUTMYECKHE W amop(Hble Tena, HACHILCHHBIH U
HEHACHIILIEHHBIH Tap, BJIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISI DHEPIHs, TEIUIOBOH JBHIaTelb,
9JIEMEHTAPHBIA JJIEKTPUUECKUN 3apsill, SIIEKTPUIECKOE TOJIe, TPOBOTHUKH W UAJIEKTPUKH, TIOCTOSTHHBIH
AJIEKTPUUECKUH TOK, MAarHUTHOE T0JIE;

pa3nuuaTh sABJIEHHS (TEIUIOBOE pacIIUPEHHE U CXKaTHe, TeIvlolepesada, TEIUIOBOE paBHOBECHUE,
CMayMBaHWe, KAIWUIIPHBIC SIBJICHUS, WCIApeHUe, KOHAGHCAIWs, IUIABJICHHE, KPHCTAJUIN3aIHs
(oTBepaeBaHue), KUTIEHHE, TETUIONEpeaaya (TeruIonpOBOAHOCTh, KOHBEKIIHUS, U3ITyYEeHHE), SJICKTPU3ALIHS
Tel, B3aMMOZICHCTBHUE 3aps/I0B, ACHCTBUS AIEKTPUUECKOTI0 TOKa, KOPOTKOE 3aMbIKaHNE, B3aUMOJICHCTBHE
MarHuTOB, JIEHCTBHE MAarHUTHOTO IOJsi Ha MPOBOMHHUK C TOKOM, JJISKTPOMAarHWTHas HMHAYKIHWS) MO
OIMCAaHHUI0 MX XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHoe (uzndeckoe
SIBJICHHE;

pacrio3HaBaTh NPOSIBICHHE H3YYEHHBIX (DM3MYECKUX SIBICHHH B OKPYKAaIOIIEeM MHpPE, B TOM 4HCIIE
¢usnueckre SBIEHHUS B TPHPOJE: MOBEPXHOCTHOE HATSHDKEHHWE M KalWULPHBIE SIBICHUS B IMPUPOJIE,
KpUCTaJUIBl B Npupoze, usnydeHue CojHIA, 3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bl, 0Opa3oBaHHE
POCBI, TyMaHa, WHesl, CHera, 3JIEKTPUYECKHE sIBJICHHS B aTMocdepe, 3JeKTPUIECTBO )KUBBIX OPTaHU3MOB,
MarHuTHOe mojie 3eMiH, Apeld MOTI0COB, POb MAarHUTHOTO MOJNA AJS XKHU3HM Ha 3emie, MOISpHOe
CHSIHUE, TIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICIAThH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKyM) HPU3NUECKUX SBICHHH;

ONKCBIBATL U3YYCHHBIC CBOMCTBA TENI W (1)1/131/1!{601(1/16 SABJICHUSI, HCIIOJIb3Ys (bI/I3I/I‘IeCKI/Ie BCIIMYHHBI
(TemmepaTypa, BHYTPEHHSAS OSHEPrHUsl, KOJUYECTBO TEIUIOTHI, yZeNbHas TEMIOEMKOCTh BEIECTBa,
yIenbHas TEIUIOTa IUIaBJICHMS, yHelbHas TEeIUIoTa MapooOpa3oBaHMs, yIelbHas TEIIOoTa CrOpaHUs
TOIIMBA, KOA()(UIMEHT IOJIE3HOr0 ACHCTBHSA TEIIOBOKM MAIlIMHBI, OTHOCHTENbHAs BIAXKHOCTh BO3YXa,
NIEKTPUYECKUH 3aps, CHJIa TOKa, YJIEKTPUYECKOE HAIPSDKEHNUE, COPOTHBICHHE IIPOBOAHUKA, YIETbHOE
CONPOTHUBIICHUE BELIECTBA, PabOTa M MOIIHOCTH DJIEKTPHYECKOr0 TOKa), NMPU ONUCAHWM HPaBHIBHO
TPaKTOBaTh (DU3MUYECKUI CMBICT MCIONB3YEMBIX BEIMYHMH, OOO3HAYEHMS M EIUHHILBI (PU3NIECKUX
BEJIMYMH, HAXOMUTH (POPMYJIBI, CBA3BIBAIOIINE AaHHYIO (PU3UUECKYIO BEIMYMHY C APYTHMH BEIHYHUHAMH,
CTPOUTH TPa(hUKK U3YIEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PM3WYECKUE SBJICHHS M MPOLECCHI, HCIOIb3Ysl OCHOBHBIE IOJIOXKEHHS
MOJIEKYIIIPHO--KHUHETUYECKOH TEOpHUHM CTPOSHHUS BEIIECTBA, NPHHLUI CYIEPIO3HIMU Ioned (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apszaa, 3akoH OMa Iy ydacTka LenH, 3akoH J[koyms—
JleHna, 3aKOH COXpaHEHUs YHEPTUH, IPH ITOM JaBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTHYEeCKOe BEIPAKEHHE;

OOBSICHATh (PM3MYECKUE IIPOLECCHl W CBOWCTBA TeJN, B TOM YHCIE W B KOHTEKCTE CHUTYyallHi
NPaKTHKO-OPHEHTUPOBAHHOTO ~ XapakTepa: BBUIBIATh INPUYMHHO-CIICJACTBEHHBIE CBS3H, CTPOHUTH
o0bsicCHeHNE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpOi Ha 1—2 M3y4eHHBIX CBOICTBAa (DM3UUECCKUX SBIICHHMA,
(M3HYECKHX 3aKOHOB MITM 3aKOHOMEPHOCTEH;

pemraTh pacy€THbIe 3aa4u B 2—3 NeHCTBHS, UCTIONB3YA 3aKOHBI U (GOPMYJIBI, CBSI3BIBAIOIINE (PH3NUECKUE
BEJIMYMHBI: Ha OCHOBE aHAJIN3a YCIOBHS 3a/laull 3allHCBIBATh KPATKOE YCIIOBHE, BBIBISATH HEIOCTATOK
JOAaHHBIX JUIS PeIleHHs 3aJadyd, BHIOMpATbh 3aKOHBI U (HOPMYJbI, HEOOXOMUMBIE ISl € pelIeHH,
NPOBOJMUTH pacu€Thl M CPAaBHHUBATh MOJNyYEHHOE 3HaueHHE (U3MUECKON BETMYMHBI C HM3BECTHBHIMU
JaHHBIMUY;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXHO DPEIIHTh NPH HMOMOIIH (U3HMYECKHX METOIOB, HCIIONB3YS
ONHCAaHUEe HMCCIEIOBAHMs, BBIICIATH NPOBEPSEMOE NPEITOIOKEHUE, OLICHUBATh MPABHIBHOCTH HOPSIIKA
MIPOBENICHUS UCCIICIOBAHNS, CIATh BHIBOJIBI;

MIPOBOJIUTH OIBITHI MO HAOIFOJCHHIO (PH3NYECKUX SBJICHUH MM (PHU3HIECKUX CBOWCTB TeN (KalmUIIpHbBIE
SIBJICHHS, 3aBHCHMOCTb JaBIICHHS BO3JIyXa OT €ro 00BbEMa, TeMIepaTypbl, CKOPOCTH Ipolecca
OCTHIBAaHMS M HArpeBaHUs NPH W3IYYEHHH OT I[BeTa H3JIydaromied (Toriomaronieid) MoBepXHOCTH,
CKOPOCTB MCTIAPEHHS BOJBI OT TEMIIEPATYPHI KUIKOCTH M IIIOMAAN €€ TIOBEPXHOCTH, HICKTPU3ANUS Tel
1 B3aUMOJEHCTBHE 3JIEKTPUYECKUX 3apPSI0B, B3aNMOACHCTBHE MOCTOSHHBIX MAarHUTOB, BU3yaJIM3alys
MarHUTHBIX TOJIEH TOCTOSHHBIX MAarHWTOB, AEHCTBUSI MarHWUTHOTO TOJII Ha TPOBOAHUK C TOKOM,



CBOIMCTBa DJIEKTPOMAarHWTa, CBOWCTBA JJIEKTPOABHIATENSl TOCTOSIHHOIO TOKa): (OpPMYIHPOBAaTh
TIpOBEpSIEMBIE TIPEIIOIIOKEHHUS, COOMPAaTh YCTAHOBKY M3 IPEAJIOKEHHOTO OOOPYHOBAaHUS, OMUCHIBATH
XOJ1 OIbITa U (POPMYIIUPOBATH BHIBOIBI;

BBINOJHATH TIPSIMBIE W3MEPEHHS] TEeMIIepaTypbl, OTHOCHUTEIbHOW BIIA)KHOCTH BO3yXa, CHJIBI TOKa,
HaIpsDKEHUS C UCIIOIb30BaHNEM aHAJIOTOBBIX MPUOOPOB M NaTYMKOB (PU3NUECKHUX BEIIMUYHH, CPABHUBATH
Ppe3yNbTaThl U3MEPEHUH ¢ YIETOM 3aJJaHHOM a0COIOTHOMN ITOTPEIIHOCTH;

TIPOBO/INTH HCCIIENOBAHUE 3aBHCUMOCTH OHON (DM3MUECKOM BEJMYHMHBI OT JIPYroil C MCHONB30BaHUEM
MIPSIMBIX M3MEPEHHH (3aBUCUMOCTh CONIPOTHBIICHHS IIPOBOHHUKA OT €r0 JUTHHBI, IUIOIIAAN MONEePeYHOro
CEUCHMs U YAENBHOIO CONPOTHUBIICHHS BEIeCTBA MPOBOJHUKA, CHUIIBI TOKA, UAYIIETO Yepe3 POBOJHUK,
OT HaINpsDKEHHA Ha INPOBOJHMKE, HCCIENOBAHUE IOCIEN0BAaTEIbHOTO U MapajlIeIbHOTO0 COEIUHEHHI
TIPOBO/IHMKOB): IJIAHUPOBAThH HCCIEIOBAaHHE, COOMPATh YCTAHOBKY W BBINOJHATH M3MEPEHHMs, CIEIys
MIPEATIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3YJIbTATHl MONYYEHHOW 3aBHCHMOCTH B BHJIE TaOnui u
rpa¢uKoB, J€IaTh BHIBOBI M0 PE3yIbTaTaM HCCIISIOBAHHMS;

NPOBOJIUTH KOCBEHHbIE H3MepeHHs (U3MUecKuX BeNMYMH (yAenbHas TEIIOEMKOCTh BEIECTBa,
CONPOTHBJICHHE TIPOBOJHUKA, paboTa M MOIIHOCTH JJEKTPUYECKOro TOKA): IUIAHWPOBATh U3MEPEHHUS,
coOMpaTh OSKCHEPUMEHTAIBHYIO YCTAHOBKY, CIHEIys NPEUIOKEHHOW WHCTPYKUUH, W BBIYUCIATH
3HaYCHHE BEJIMYMHBI;

coOJIIoIaTh MpaBUiia TEXHUKU 0€30MacHOCTH NpH paboTe ¢ 1abopaTopHBIM 000PYIOBaHHEM;
XapaKTeprU30BaTh MPHUHIIMIBI ACHCTBUS M3Y4EHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOMICTB C OMOpOM Ha
UX ONHCaHus (B TOM YHUCJE: CHCTeMa OTOIUICHUsI JOMOB, THTPOMETp, MapoBas TypOWHA, amIiepMerp,
BOJIBTMETP, CYETYUK ODJIEKTPUYECKOW DHEPIHH, 3JIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTellbHbBIC
ANEKTPONPUOOPH! (PUMEPBI), AJIEKTPUUECKUE MPEIOXPAHHUTENH, 3JEKTPOMATHUT, 3JIEKTPOJBUraTENb
MIOCTOSIHHOT'O TOKA), MCIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3MUYECKHX SIBICHUH 1 HEOOXOIMMbIe (hH3HYeCcKre
3aKOHOMEPHOCTH;

pacro3HaBaTb IPOCTBIE TEXHHUYCCKUEC yCTpOﬁCTBa U H3MCEPUTCIBHBIC l'lpI/I60pr o cxemaM Hu
CXEMAaTHUYHbIM PHCYHKaM (XKHUIKOCTHBI TEpPMOMETp, TEpMOC, IHCHXPOMETP, T'MIPOMETp, IBHUIraTEllb
BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, pPEOCTaT), COCTaBJIATh CXEMbl JNEKTPUYECKUX Leneld ¢
HOCJIEA0BATEIbHBIM M IapajUIeIbHBIM COSIMHEHHEM OBJIEMEHTOB, Pas3iMyasi YCIOBHBIE OOO3HAYCHUS
3JIEMEHTOB 3JIEKTPUUECKHUX IIeTeH;

NPUBOJMUTH MPUMEPHl (HAXOMUTH MH(POPMALMIO O MPHMEPax) NPAKTHYECKOTO HCHOJIB30BaHUA
(¢U3MYecKUX 3HaHWKM B MOBCEAHEBHOH XHM3HM Iy obOecriedeHus 0e30IacHOCTH IPH OOpallleHHH C
npubopaMM ¥ TEXHHMYECKHMMH YCTPOMCTBAMH, COXPAaHEHHS 30pOBbS M  COONIOAEHHS HOPM
9KOJIOTMYECKOT0 NTOBEJICHUS B OKPYKaIOIIeH cpeie;

OCYILECTBIIATh MOUCK MH(pOpMamuu Qusmyeckoro cogepkanus B VHTepHETE, HA OCHOBE MMEFOLINXCS
3HaHUH U MyTEM CpaBHEHUS JOIOJIHHUTEIBHBIX HCTOYHUKOB BBIIENATH HMHPOPMALIMIO, KOTOpAsl ABIISETCS
MIPOTUBOPEUHMBON HITH MOXET OBbITh HEIOCTOBEPHOM;

HCIIONB30BaTh MPU BBIIOJHEHWH Y4eOHBIX 3aJaHUH HayYHO--TIOMYJIAPHYIO JHUTEPATypy (H3MYECKOro
COZIEpXKaHUs, CHpPaBOYHbIE  MaTepuaibl, pecypchl cern  MHrepHer, BiageTs NpuéMamu
KOHCIIEKTUPOBAHHMS TEKCTa, IpeoOpa3oBaHus MHPOPMALIMK U3 OJHON 3HAKOBOH CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC IMMCHMEHHBIE M KpPaTKHWE YCTHBIE COOOIIEHHS, 0000mas wH(GOpPMAIHIO M3
HECKOJIBKUX WCTOYHHKOB (PH3UYECKOr0 COIEpIKaHMUs, B TOM YHCIIE ITYOJHYHO MPEACTABIATD PE3YIbTaThI
MIPOEKTHON WIJIM HCCIIEN0BATENBCKON JEATENBHOCTH, MPU 3TOM TI'PaMOTHO HCIONb30BaTh HM3Y4YEHHBIH
MOHATUIHBIN annapat Kypca (U3UKH, COMPOBOXK/IATh BBICTYIUICHUE MTPE3CHTAIHECH;

NpU  BBIIOJHEHUH YYeOHBIX NPOSKTOB M HCCIIENOBAaHMI (PU3NUECKHX IPOLECCOB paclpenersTh
00S13aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMH 337a4aMH, CIECIUTh 3a BBHIIIOJIHEHNEM IUTaHa
JEHCTBHUH W KOPPEKTUPOBATH €r0, a/IeKBAaTHO OIICHWBATh COOCTBEHHBIN BKIAJ B ACITEIbHOCTD TPYIIIEI,
BBICTPAaNBaTh KOMMYHUKaTHBHOE B3aMMOJICHCTBHE, MPOSBIISS TOTOBHOCTh Pa3peliaTh KOH(INKTHI.

K koHumy oOydyeHus B 9 Kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE MHOJDKHBI OTpa)kaTh
c(hOPMHUPOBAHHOCTE y O0YJAFOIINXCSL YMEHHIA:

WCTIONB30BaTh IIOHATHA: CHCTEMa OTCYETa, MaTepHalbHas TOYKA, TPAeKTOPHs, OTHOCHTEIBHOCTH
MEXaHWIECKOr0 NBIDKEHUs, aedopmarms (ynpyras, NacTH4ecKkasl), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTh U IIEPErpy3KH, IIEHTP TKECTH, aOCOMIOTHO TBEPIOE TENO, LEHTP TSKECTH
TBEPAOTO Tea, PAaBHOBECHE, MEXaHWYECKHE KOJIEeOaHWs W BOJHBI, 3BYK, MH(PA3BYK W YIBTPa3BYK,
9JIEKTPOMAarHUTHBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, ONM30PYKOCTh M JAJIbHO30PKOCTD,



CIIEKTPHl HCITyCKaHWs M NOIJIOMEeHHs, aibda-, OeTa- W ramMMa-u3IydeHHs, M3OTOIbI, s/iepHas
9HEPreTHKa;

pa3nuyaTh SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE NPSMOJIMHEHHOE JIBIKEHHE, PaBHOYCKOPEHHOE
MIPSMOJIMHEWHOE JBIKEHHE, CBOOOJHOE TIafieHHE TEJ, pPaBHOMEPHOE IBIKEHHE II0 OKPY)KHOCTH,
B3aMMOJICHCTBHUE TeJl, pEaKTUBHOE JIBI)KEHHE, KOIeOaTeIbHOE JBIDKEHIE (3aTyXaroIHe 1 BEIHYK/ICHHBIE
Koje0aHus), PE30HAHC, BOJHOBOE JBIKEHHE, OTpa)KE€HHE 3BYKa, NPAMOJIMHEHHOE paclHpOCTpaHEHHUe,
OTpaKeHHE U MPEJIOMIICHUE CBETa, MIOJIHOE BHYTPEHHEE OTPaXKEHHE CBETa, pa3liokeHue 0eloro ceera B
CIIEKTP M CIIO)KCHHE CIIEKTPaJbHBIX I[BETOB, JHUCIIEPCHS CBETa, €CTECTBEHHAs pPaldOaKTUBHOCTD,
BO3HHKHOBEHHE JINHEHYATOT0 CIEKTPa N3JTYUSHHUS) IO OMUCAHUIO NX XapaKTEePHBIX CBOMCTB M HA OCHOBE
OIIBITOB, JIEMOHCTPUPYIONIMX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBJIEHHE HM3YYEHHBIX (HM3MYECKUX SIBICHHH B OKpYXaromeM Mupe (B TOM 4HCIE
¢usnueckre SBJIEHUS B TPHPOAE: NPHIMBBI W OTJIHBEIL, ABIXKEHHE IUaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE [BIDKEHHE J>KMBBIX OpPTaHU3MOB, BOCHPHSITHE 3BYKOB JKHMBOTHBIMH, 3EMIIECTpsICEHHE,
celiCMMYeCKUe BOJHBI, I[yHAMH, 3XO, LIBETa TeJ, ONTHYECKUE SIBJICHHS B NPHUPOJE, OHOIOrHUecKoe
JEWCTBHE  BUIUMOrO,  YIbTPa(UOIETOBOrO W  PEHTTEHOBCKOTO  M3JIydEHWH,  €CTEeCTBEHHBIN
pasuoaKkTUBHBIN (HOH, KOCMHUYECKHE JIy4H, paJOaKTUBHOE W3JIy4eHHE IPUPOIHBIX MHHEPAIIOB,
JIEUCTBHE PaJMOAKTHBHBIX W3JIY4EHUI Ha OpraHM3M YellOBEKa), NMPH TOM IMEPEBOAUTH MPAKTUYECKYIO
3a/auy B yueOHYIO, BBICIISITh CYIIECTBEHHbIE CBOIMCTBA (MPU3HAKK) (PU3NUECKHX SBIICHUIA;

ONKCBIBATH U3YYCHHBIC CBOMCTBA TEN H q)HSI/I‘JeCKI/Ie SIBJICHUSI, HWCIIOJIb3Ys q)HSI/I‘IeCKI/Ie BCJIIMYMHBI
(cpezmsm U MIHOBE€HHas CKOPOCTHL TE€jla IIPpU HEPAaBHOMEPHOM JABUIKCHHH, YCKOPEHUEC, INEPEMCIICHUEC,
IyTh, YIJOBas CKOPOCTb, CHJIA TPEHWs, CUJIa YHOPYrOCTH, CHIa TSDKECTH, YCKOPEHHE CBOOOIHOTO
nmageHus1, BEC Tejla, UMITYJIbC TEjla, UMITYJILC CHUJIbI, MEXaHUYICCKas paGOTa U MOLIHOCTbB, NMOTCHIMAJIbHAsA
OHEPIrud TEJIa, MOAHATOrO HaJd MOBEPXHOCTHIO 3€EMJIM, MOTCHIIUMAJIbHAA OSHEPIus cKaTomn MPY>XUHbI,
KUHETUYECCKaA DHEPIrus, MoJIHasd MEXaHUYECKas SHEPIHUsd, NE€pHUOA U YaCToTa KOJ'IC68,HPII>1, JJIMHA BOJIHBI,
T'POMKOCTb 3ByKa M BBICOT2 TOHA, CKOPOCTh CBETa, IOKa3aTellb MPEIOMJICHUS CPEJibl), MPU OMUCAHUU
NPABUIBHO TPaKTOBaTh (DM3MUECKHMH CMBICT HCIONB3YEMBIX BEIWYHH, OOO3HAYEHHS M CIUHMIII
(M3MYECKUX BENUYUH, HAXOOUTH (POPMYIIBI, CBA3BIBAIOIINE JaHHYIO QH3HYECKYIO BEIHMYHHY C APYTHMH
BEIIMYMHAMH, CTPOUTH TPaMKN U3y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBa Tel, (PU3MUECKHE SBICHHSA M IIPOLECCHI, HCHONb3YS 3aKOH COXpPaHEHUS
SHEPIUM, 3aKOH BCEMHPHOIO TATOTEHWS, NMPUHLMI CYNEPHO3HLMH CWJI, MPUHLMI OTHOCHTEIbHOCTH
lanunes, 3axonsl Hpl0TOHA, 3aKOH COXpaHEHMS MMILYIbCa, 3aKOHBI OTPaXKEHHs U MPEIOMIICHUS CBETa,
3aKOHBI COXpaHEHMS 3apsAHAOBOI0 M MAacCOBOTO YHCEN MNPH SOEPHBIX PEaKUUsX, NpH 3TOM [JaBaTh
CIIOBECHYIO (hOPMYIUPOBKY 3aKOHA M 3alIHCHIBATH €r0 MaTEMaTHYECKOE BEIPAXKEHHE;

OOBSCHATH (PM3MYECKUE IIPOLECCHl W CBOWCTBA Tel, B TOM YHCIE M B KOHTEKCTE CHTYalHid
MPaKTUKO-OPHEHTUPOBAHHOIO  XapakTepa: BBIABIATH NPUYMHHO--CICICTBEHHbIE CBSA3H, CTPOUTH
00bsiICHEHHE U3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpOW Ha 2—3 W3y4eHHBIX CBOMCTBA (M3MYECKHX SIBICHUM,
(M3UYECKHUX 3aKOHOB MITM 3aKOHOMEPHOCTEIH;

pemaTh pacuéTHble 3aJadd (ONMUparoIIecs Ha CHUCTEMY H3 2—3 ypaBHEHHii), HCIONB3YS 3aKOHBI H
(bopMyIBl, CBS3BIBAIOIIME (DM3WYECKUE BEIWYMHBL Ha OCHOBE aHAIM3a YCIOBHUS 3aladd 3aIliChIBATH
KpaTKOe yCIIOBUE, BBIBILATH HEJOCTAIONINE WIIM W30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI H (POPMYIIHL,
HEOOXOJMMBbIE [UIsl pELICHHS, INPOBOAMTH PACYETBl M OLEHUBATH PEANUCTHYHOCTH IONY4EHHOI'O
3HaYCHUs (PU3MUECKON BEITHYNHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXKHO PELIMTh NPU IOMOIIN (PH3MYECKUX METOHOB, HCIIONB3YS
ONHCAaHUE HCCIEIOBAHMs, BBIICIATH IIPOBEPSEMOE NPEAIIOI0KEHNE, OLIEHUBATh MIPABUIIBHOCTD MOPSAKA
MIPOBENICHUS UCCIIEIOBAHMS, JIeATh BBIBOJIBI, HHTEPIIPETUPOBATE PE3YJIbTaThl HAOMIOACHHUIT U OIIBITOB;
MIPOBOJIUTE OIBITHI 10 HAOIIONCHUIO (DU3WIECKUX SBICHUN WM (PH3MUYECKUX CBOMCTB Ten (M3ydeHHe
BTOpOro 3akoHa HpIOTOHA, 3akOHa COXpAaHEHHS OSHEPrHW, 3aBHCHMOCTH Iepuoja KoyieOaHUi
NPY)KUHHOTO MasTHHKa OT MaccChl Ipy3a M KECTKOCTH NPYKHHBI W HE3aBUCHMOCTb OT aMILTUTYIbI
MaJIbIX KoNieOaHWH, MPSIMOJIMHEHHOE paclpocTpaHEHHWE CBETa, pa3lioKeHHe Oeloro cBera B CIEKTP,
M3ydeHHUE CBOMCTB N300pakeHHS B IDIOCKOM 3€pKajie U CBOMCTB M300pakeHHUs TpeMeTa B COOMpAroIIei
JMH3e, HAONIOACHUE CIUIONIHBIX M JIMHEHYaTHIX CIIEKTPOB H3JIYYCHHS): CaMOCTOSATEIBHO COOMpATh
YCTAHOBKY 13 HM30BITOYHOro Habopa 0OOOpYyZOBaHHWS, ONMCHIBATH XOJ| ONBITA M €ro pEe3yNbTaThl,
(opMyIHpOBaTH BEIBOJIBI;



MIPOBOINTh TIPH HEOOXOJIMMOCTH CEpPHIO TPSMBIX H3MEPEHWH, OmNpenieNsisi cpegHee 3HadeHue
n3MepsieMol BeIMYHMHBI ((POKYCHOE PacCTOSHUE COOMpArOIeH JIMH3bI), 00OCHOBHIBATH BHIOOpP criocoba
n3MepeHns (M3MEepUTENILHOr0 Npubdopa);

MPOBOJIMTH MCCIEAOBAHIE 3aBUCUMOCTEH (PU3NUECKUX BETMYHH C HCTIONB30BaHUEM MPSMBIX H3MEPEHUH
(3aBHCHMOCTD ITYyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBM)KEHHH 0€3 HadalbHOH CKOpPOCTH, epHoa
KoJieOaHUH MaTEeMaTHYECKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPa)KE€HHsI CBETa OT yIJia
MajieHdsl W yrila TIPeJOMIICHUS OT YIVIa NaJeHusl): IUIAaHUPOBATh HCCIIENIOBaHHE, CaMOCTOSITEIBHO
coOMpaTh yCTaHOBKY, (PMKCHPOBATH PE3YNIBTATHI TOJYYEHHOH 3aBUCHMOCTH (PU3NYECKHX BEIHYHH B
BHzIe TaOIUI ¥ rpadMKOB, NEIaTh BHIBOABI IO PE3yNIbTaTaM HCCIIEeIOBaHMUS;

MIPOBO/INTh KOCBEHHbIE MU3MEpEHUs! (DU3NUECKUX BEIMYHMH (CpelHsSsI CKOPOCTh M YCKOpEHHE Tena IpHu
PaBHOYCKOPEHHOM JIBW)KEHHH, YCKOPEHHE CBOOOIHOIO MaJleHusl, )KECTKOCTh MPYKUHBI, KOAPPUIHEHT
TPEHHsl CKOJIbKEHHs, MEXaHWueckas paboTa M MOIIHOCTh, 4YacTOTa U TEpHON  KOJIeOaHWi
MaTEeMaTHYECKOTO U MPYKHHHOI'O MasTHUKOB, ONTHYECKasi CHJla COOMpPAIONIEH JIMH3bI, PaAlOAKTHBHBINA
(oH): MIaHMPOBaTH U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBINONHATH M3MEPEHHS,
clienys TPeUIOKEeHHOW MHCTPYKIMH, BBIYMCIATH 3HAYEHHE BEJIMYMHBI M aHAJIM3UPOBATH IMONTYYEHHBIC
pe3yNbTaThl C YUETOM 3aJJAHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJIIoIaTh MpaBUiIa TEXHUKU 0€30MacHOCTH NpH padoTe ¢ 1abopaTopHbIM 000PYI0BaHHEM;

pa3nuyaTh OCHOBHBIE NMPH3HAKU M3YYEHHBIX (DM3MYECKUX MOJIENCH: MaTepualibHas TO4YKa, abCONOTHO
TBEPOE TENI0, TOYCUHBIH UCTOUHUK CBETA, JIy4, TOHKAs JIMH3a, TUIAaHETapHAasl MOZENb aToMa, HyKJIOHHAs
MOJIeNb ATOMHOT'O SIJpa;

XapaKTeprU30BaTh IPHUHIMITBI ASHCTBUS M3Y4EHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOpPOM Ha
HUX OIIHUCaHUuA (B TOM 4YHCJIE! COUAOMETP, AATUYUKU IIOJIOKCHUS, PACCTOSAHUS U YCKOPEHUS, pPaKeTa,
9XOJIOT, OYKH, IEPUCKOI, (oToanmapar, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOI, JO03MMETp, Kamepa
BuiibcoHa), WCIIONB3ys 3HAHUS O CBOWCTBAaX (PM3MYECKHX SBICHUI W HEOOXoquMble (QH3MYECKue
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMBl M CXEMAaTHUYHBIE PUCYHKH HW3Yy4YEHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX
NpHOOPOB M TEXHOJOTMYECKUX IIPOLIECCOB NPH PELICHUH y4eOHO--NPAKTHYECKHX 3alad, ONTHYECKHE
CXEMBI JUIS TIOCTPOECHUS N300pakeHUi1 B IIJIOCKOM 3epKajie 1 COOMpaIOIeH JINH3E;

NPUBOJMUTH MPUMEPHl (HAXOMUTH MH(POPMALMIO O MPHMEPax) NPAKTHYECKOTO HCHOJIB30BaHUA
¢U3MYecKUX 3HAHWKM B TOBCEAHEBHOH XM3HM Iy oOecredeHus 0e30IacHOCTH IpH OOpallieHHH C
npuObopaMH M TEXHHYECKMMH YCTPOMCTBAMM, COXpPaHEHUs 3J0pOBbS U COOJIONEHUS HOPM
9KOJIOTMYECKOr0 HOBEJEHHS B OKpY)KaroLlel cpexne;

OCYILECTBIIATh IIOMCK HH(pOpMamuu (HU3NYECKOro coluepkanus B VIHTepHETE, caMOCTOSTENBHO
(GopMynTUpys TOWUCKOBBIM 3amlpoc, HAXOAWUTH IIYTH OINpENENCHUS IOCTOBEPHOCTH IIONy4EeHHOH
nH(OpPMaUK Ha OCHOBE UMEIOIIUXCSA 3HAHUN U JOTOIHHUTEIBHBIX HCTOYHUKOB;

HCIIONB30BaTh MPU BBIIOJHEHWH Y4eOHBIX 3aJaHUH HayYHO--TIONMYJIAPHYIO JUTEPATYpy (H3MYECKOro
COIep)KaHUs, CIPAaBOYHBIE  MAaTepHaNbl, pecypchl ceTH  VIHTepHeT, BiageTb NpuEMaMH
KOHCIIEKTHPOBAHHMS TEKCTa, IpeoOpa3oBaHusd HHPOPMALIMH U3 OJHON 3HAKOBOH CHCTEMBI B JPYTYIO;
co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHMS Ha OCHOBE WH(OPMAIMU M3 HECKOIBKHX
HCTOYHHKOB (PU3UYECKOTO COAEpXNaHWs, ITyOJHYHO NPEACTABIATh Ppe3YJAbTaThl MPOSKTHOH MIH
HCCIIEOBATENBCKON NEATENBHOCTH, IIPH 3TOM TPAaMOTHO HCHONIB30BaTh W3YYEHHBIA IOHATHHHBIN
ammapar M3ydaeMoro paszena (U3MKH M CONPOBOXIATh BBHICTYIUICHHE IIpE3EHTalledl ¢ y4EéToM
0COOEHHOCTEH ayUTOPHU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Kontpoabubie | IIpakTnyeckme
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. ®usnka u eé posib B MO3HAHUH OKPY/KAIOLIEr0 MHPa
11 ®dusnka - HayKa o oJie 2 bubmmorexa LIOK
. N3N - H IIpu
yia © pHpoX https://m.eds00.ru/7f416194
bubaunoreka [IOK
1.2 o 2 1
HISHTICCIHE BETITHHbL https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIM METOJT ITO3HAHUS 2 brbmmorexa LIOK
' i A https://m.eds00.ru/7f416194
Hroro mo pasneny 6
Pa3naen 2. [lepBoHayaibHbIE CBeEHUS 0 CTPOEHHH BelleCTBA
bu6mmoreka IJOK
2.1 C 1 1
TPOSHIE BeMmeTRa https://m.eds00.ru/7f416194
99 JIBr>keHHE M B3aUMOICHCTBHE YACTHI] 5 bu6mmoreka IJOK
' BEIIeCTBA https://m.edsoo.ru/7f416194
bub6 OK
2.3 ArperatHble COCTOSIHHSI BEIIICCTBA 2 1 htljtlpg:lldlc:;.e;dascli).ru 17§416194
HUroro mo pazneny 5
Paznen 3. IBukeHue u B3auMo/ieiicTBUE TeJl
Bbubnuoreka IJOK
3.1 M 3
CRAMITCCKOC ABHACHIC https://m.eds00.ru/7f416194
39 U 4 1 bubmmoreka [IOK
. HepIus, Macca, INIOTHOCTh
P, ’ https://m.edsoo0.ru/7f416194
3.3 Cuna. Bunp! cun 14 1 2 Bbubnuoreka LJOK
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Wroro no pazneny 21
Pa3nen 4. /laBienne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBienus: TBEpAbIMU 3 bubmauoreka LIOK
' TeAaMu, KUAKOCTIMHU U ra3aMu https://m.edso00.ru/7f416194
bubmaunoreka LIOK
4.2 5
Jlanrerue JuaKoCTH https://m.eds00.ru/7f416194
bubaunoreka [IOK
4, A
3 TMOCpepHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JleiicTBre )KUIKOCTH M Ta3a Ha MOTPYKEHHOE 7 bu6mmoreka LIOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3pgen 5. Pa6oTa u MOITHOCTh. DHepPrust
bu6mmoreka IJOK
>1 PaGora 1 MomHoCTS 3 https://m.edsoo.ru/7f416194
5.2 boCTELe MEXARI 5 bu6mmoreka IJOK
' POCTBIC MEXQHHIME https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
5.3 M 4
CXAHITIOCKa SHeprid https://m.edso0o.ru/7f416194
Uroro no pazpeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
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TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acos DJ1eKTPOHHbIE
Ne n/m HanmeHoBaHue pa31esioB H TeM MPOTrPaMMbI KOHTpO.IbHBIE MpakTuueckue (mudposrre)
Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pa3paen 1. TemioBble siBJIeHUsI
1.1 CtpoeHHe 1 CBOWCTBA BEIIECTRA 13 bubamorexa LIOK
. T HUC 1 CBOUCTBA B TB.
p H https://m.edsoo.ru/7f4181ce
bubauoreka LIOK
1.2 T 11 2 2
SHHIOBHIE HPOeCeH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 24
Pa3zpaen 2. DjexkTpuyeckre 1 MArHUTHBIE SIBJICHUSI
91 DneKTpUIecKue 3apsaapl. 3apsHKEHHBIC TEa U UX 6 bubmmoreka [IOK
' B3aMMO/ICICTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.2 II 7 7 21 1 5
OCTORHHBII SIICKIPHTCCIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
23 MarmiTibie SBaeHis 4 1 https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
24 DHCKTPOMArHHTHAs HHAYKUKA 4 1 1 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 35
Pasznen 3. CBeToBbIe siBJIeHUS
11 CBeTOBBIC ABICHUS 1 1
Wroro mo pazneny 7
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 10



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

KoanuecTBo 4acos DJ1eKTPOHHbIE
Ne /i HaumMeHoBaHHe Pa3Ie/ioB ¥ TeM MPOrpamMMbl KOHTpO.IbHBIE MpakTuueckue (undpossie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. MexaHudyeckue siBJeHUs
11 MexaHHYecKOe IBUKEHUE U CIIOCOOBI €ro 16 1 1 bubauoreka LIOK
' OIMCAHHS https://m.edsoo.ru/7f41a4a6
bubauoreka LIOK
1.2 B i 12 1
SanvoereTBre Te https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
1. 1
3 3aKOHBI COXpaHCHHS 8 https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 36
Pa3znen 2. Mexanuyeckue KoJ1e0aHUsSI M BOJIHBI
bu6mmoreka IJOK
2.1 M 0 9 1
CRAHMHACCIIC KOOI https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
2.2 M .3 8 1
CXAHITTOCKHC BOJHEL IBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 17
Pazpgen 3. DiieKTPOMATrHMTHOE MOJI€ U 3JIeKTPOMATHUTHbIE BOJIHbBI
31 OJEKTPOMArHUTHOE MOJIE U 3JIEKTPOMArHUTHBIC o5 1 1 bubmmoreka I[JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 25
Pa3znen 4. KBanToBbIe siBJIeHHS
51 " 4 bubmmoreka LIOK
. CITyCKaHUE ¥ TOTJIONICHHE CBETa aTOMOM
Y B https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOT O s7ipa 6 2 Bbubmmorexa LJOK
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bubmuoreka LIOK

. | 7

5.3 JIepHBIC PEaKINH https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznen 5. [loBTOpUTEIbHO-00001IAI0IIMIT MOYJIb

6.1 [oBTOpenue u 00001IEeHNE COAEPKAaHUS Kypca 7 Bbubmoreka [JOK
' ¢usuku 3a 7-9 xmacce https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 7
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102



https://m.edsoo.ru/7f41a4a6
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HHOYPOYHOE IINIAHUPOBAHHME 7 KJIACC

Jara
KosangecTBo yacos H3y4eHHusd 3
Ne n/n Tema ypoka JIEKTPOHHBIE ¢ poBbIE
o0pa3oBaTesbHBIE PeCypChl
Beero KonTpoiabHbie IIpakTnuyeckue IInan | ®dakr
padoThI padoThI
1 ®dusnka — Hayka o npupozne. SIBieHus 1
TIPUPOJIBI
duznveckue sBICHUS
®duznyeckre BETMUUHBI U UX U3MEpeHne
TouHOCTb U MOrp€uIHoOCTh I/ISMCpCHI/Iﬁ
JlabopatopHas padora «OnpeneneHue Bubmuoreka [TOK
5 1 1
[IEHbI JIeTICHHST H3MEPHUTEIBHOTO PUOOpay https://m.edsoo.ru/ff09f72a
6 du3uKa ¥ TeXHUKA 1
bubanoreka [JOK
7 C .M 1
TPOCHHE BEMEcTBa. MIOTEHYIH https://m.edsoo.ru/ff09fe0a
JlabopaTopHas pabora «M3MepeHne bubnunoreka [JOK
8 1 1
pa3MepoB MabIX TEID» https://m.edsoo.ru/ff0a013e
9 Huddy3us B razax, KUIKOCTAX U TBEPIBIX 1
Tenax
ArperaTHble COCTOSTHHUS BEILECTBA.
10 O6o00m1eHue mo paszaeny 1
«IlepBoHauasbHEIE CBENCHUS O CTPOCHHU
BEILIECTBA»
K 0
11 «IOIZITI;SEZI;ZEE}?LIET;: Oeililhjleo CTPOCHUU 1 1 Bubmorexa [IOK
P : P https://m.edsoo.ru/ff0a0378
BEILIECTBA»
12 Mexannueckoe ABIKeHNE. PaBHOMepHOE 1 bubanorexa [JOK
1 HEPaBHOMEPHOE JIBIKEHHE https://m.edsoo.ru/ff0a05c6
bubamorexa [JOK
13 C .E 1
KOPOCTE. LAIHHIIE CROPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTy 1 BpeMeHH JBUKEHUS 1 Bbubnmnoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
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15 Wnepums. Macca — Mepa MHEPTHOCTH Tell bubamorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 ITnotHocTh BemiecTBa. Pacuer macchl u Bubmoreka [IOK
o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopatopHas padota «OnpeneneHue
IUIOTHOCTH TBEPIOTO TEIay»
18 Pemenne 3agau no teme "IlnoTHOCTH bubaunoreka [JOK
BerecTBa" https://m.edsoo.ru/ff0a123c
Cuiia KaK XapaKTepUCTHKA
19 B3aumojieiicTBust Ten. Cuma ynpyrocTu.
3axoH ['yka
JlabopatopHast pabota «3ydenne
20 3aBHCHMOCTH pacTsHkeHus (aedopMarium)
NPYKUHBI OT IPUIIOKEHHOMN CHUIIBD)
21 SIBnenue tarorenus. Cuma TsHDKECTH
CBs13b MEXY CUJION TSHKECTH U MacCon
22 Tena. Bec Tﬂeia. Perrenrie 3amay mo Teme bubamorexa LOK
https://m.edsoo.ru/ff0al778
"Cuna Tsoxectu"
23 Crita TSHKECTH Ha IPYTUX IUTaHeTax. bubnunorexa [JOK
DuU3NYECKIE XapaKTEPUCTHKHU IIAHET https://m.edsoo.ru/ff0a1502
bubanoreka [JOK
24 Hsmepetiite ciur. Jluramomerp https://m.edsoo.ru/ff0al8cc
bubanoreka [JOK
25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HAllPaBJICHHBIX 11O bubnuoreka [JOK
26 . - .
OJIHOM TIPAMO#A. PaBHOMEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amau no teme
"PaBHOpCCTBYIOmAS CHT"
Cuna tpenus u e€ Bunsl. Tpernne B Bubmoreka [IOK
28
TIPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabora «3ydeHue Bubmmoreka [IOK

3aBUCUMOCTH CWJIBI TPEHUSA CKOJIbXKCHUA

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
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https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

OT CUJIbI JABJICHUA U XapaKTepa
COIpUKaCaromuxcs HOBerHOCTeﬁ))

Pemrenne 3amau Ha OIIpCaACICHUC

30 PaBHO/IEHUCTBYIONIECH CHITBI
p | e e i
«Cunbl», «PaBHOIEHCTBYIONIAS CHIDY https://m.edsoo.ru/ff0alde0
KonrponbHas pabora 1o Temam:
32 «MexaHnueckoe JIBIKeHne», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3obpaxeHue cum», «CHIIb
33 Hasnenue. CriocoObl yMEHBIICHHS U bubnuoreka [JOK
yBEJIMYCHUS TaBIICHISI https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue raza. 3aBUCUMOCTD JaBJICHUS bubaunoreka [JOK
rasa ot o0béMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPABIMH TEIaMHU, bubnuoreka IJOK
JKAIKOCTSAMM U razaMi. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBlieHHe B )XKMJIKOCTH U T'a3e, BBI3BAHHOE bubanoreka [JOK
IIEACTBUEM CHWJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3anau o treme «JlaBineHue B bubanoreka [JOK
JKAIKOCTH U raze. 3akoH Ilackaisn https://m.edsoo.ru/ff0a2826
bubnunorexa I[JOK
38 Coobmatomutecst cocytet https://m.edsc]i).ru/ff0a2970
39 I'uapasnuueckuii mpecc BH6H_HOTeKa Lok
https://m.edsoo.ru/ff0a3136
10 Manometpsl. [lopurHeBoH KUAKOCTHBIH
Hacoc
a1 ATMmoc(epa 3eMITH U IPUYHHBI €€ bubnuoreka I[JOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
Bubmoreka [IOK
42 Bec Bo3nyxa. ATmocdepHOe qaBiieHHEe https://m.e dsc]i).ru /ff0a2b5a
43 N3mepenne atMochepHOTO JaBICHUS. Bubmmoreka [IOK

Omnsit Toppuyernm

https://m.edsoo.ru/ff0a2da8
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44 3aBUCHMOCTH aTMOC(EPHOTO TABJICHUS OT Bubmoreka [IOK
BBICOTHI HaJ YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe Bubmoreka [IOK
JIABJICHHE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
6 Pemrenue 3amay mo teme " AtmochepHoe
naBieHue"
a7 S — bbmorera LLOK
TPyx - APXHMEIL https://m.edsoo.ru/ff0a3276
cuia
JIab o (0]
# | mmsmsonei ous, sy o ) bimorera L1OK
B 2 Al Yot https://m.edsoo.ru/ff0a33fc
TEIO, MOTPYKEHHOE B KUIIKOCTH)
bubaunoreka [JOK
49 IT
flaparie el https://m.edsoo.ru/ff0a3514
PUICHEITHE YCHOBHI TUABATI Tea B https://m.edsoo.ru/ff0a3a96
KUIKOCTI
51 [InaBanue cynos. BosgyxomnaBanue
A8 Ayxoran an ’ BIACHH https://m.edsoo.ru/ff0a3654
TBEPHBIX TeJ, )KUAKOCTEH 1 ra30B»
53 KonrponbHas pabora 1o teme «JlaBieHue
TBEPHBIX TeJ, )KUAKOCTEH 1 ra30B»
bubanoreka [JOK
54 M 6
cxatprieckad pabota https://m.edsoo.ru/ff0a3f82
Bubmmoreka IIOK
55 M .E
OUHOCTE. B! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Pemenue 3amau no teme «MexaHndeckast
paboTa ¥ MOIIHOCTHY
57 IIpocteie Mexanu3Msbl. Poryar. PaBHoBecue
CHJI Ha phIyare
58 Prruaru B TexHuKe, OBITY U IPUpPOJIE. 05 Bubmmoreka [IOK

Jlabopartopnas pabora «VccnenoBanue

https://m.edsoo.ru/ff0a478e
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ycia OBHIA PaBHOBECH: pblyara»

59 Pemenne 3agau no reMe «Y ciaoBust 1 bubanorexa [JOK
paBHOBECHs pbIyara https://m.edsoo.ru/ff0a48a6
Koaddumment monesHoro aeHcTBUS
Mexanu3Ma. JlabopaTopHas pabota

60 . 1 05
«M3mepenne KITJ[ HakI0HHOM
TUIOCKOCTH»

61 Pemenne 3amau mo teme "Pabora, 1 bubaunoreka [JOK
MorHocTh, KIT1" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas 3Heprust. Kunerndeckas u 1 bubaunoreka [JOK
MOTEHIHAbHAS SHEPTHUsI https://m.edsoo.ru/ff0a4252

63 3aK0H COXpaHEeHHsI MEXaHUYEeCKON 1 Bubmuoreka [IOK
SHEPTUH https://m.edsoo.ru/ff0a4360

64 Pemenue 3anau no teme «MexaHndeckast 1
SHEPTHsD»

65 Konrponbhas pabora o teme «Pabdora u 1
MOIITHOCTb. DHEPTHsD)

66 PesepBHblit ypok. Pabora ¢ Tekcramu 1o 1 bubnuoreka IJOK
TeMe «MeXaHN4YeCKOe IBIKEHUEY https://m.edsoo.ru/ff0adee6
PesepBHblil ypok. Pabora ¢ Tekcramu 1o

67 TeMep"I[aBne}z,}I:He TBEPHBIX TN, KUAKOCTEH 1 buGamorexa [IOK

. ’ https://m.edsoo.ru/ff0a4ffe
Y Ta30B
PesepBHblil ypok. Pabora ¢ Tekcramu 1o

68 1
teme "Pabora. MormHocTh. DHeprus"

OBLIEE KOJIMYECTBO YACOB I10 68 8

[MPOTPAMME



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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HHOYPOYHOE IIVIAHUPOBAHMHE 8 KJIACC

Jdara
KosmngecTBo yacos H3y4eHHusd 3
Ne n/n Tema ypoka JIEKTPOHHBIE ¢ poBbIE
o0pa3oBaTesbHBIE PeCypChl
Beero KonTpoabHbie IIpakTnuyeckue IInan | @akrt
padoThI padoThI

. TemnoBoe nBmwkenue. Temmeparypa. . BuGmuotexa LIOK
Buyrpennst sneprus https://m.edsoo.ru/ff0a5256
CriocoObl M3MeHEHHs] BHYTPEHHEH YHEPTHU

2 Tena 1

3 TemnonpoBogHOCTE 1 bubnunoreka [JOK

https://m.edsoo.ru/ff0a540e

4 Kongekuus. NU3nyuenue 1

i Komnnuecto Ternotsl. Enunurist . BuGmuorexa IJOK
KOMMHACCTBA TEIIOTRI https://m.edsoo.ru/ff0a5800

6 V nenbHas TEIIOEMKOCTD 1 bubanoreka [JOK

https://m.edsoo.ru/ff0a5530
Pacyer konu4ecTBa TEMIOTH,

7 HEOOXOAMMOTO JIJIsl HATPEBAHUSI TeJIa MU 1 bubmuorexa LIOK
BBIJIEIAEMOTO UM TPH OXJIAKACHIH https://m.edsoo.ru/ff0a5a26
JlabopatopHas paborta 1o Teme

8 «CpaBHEeHHE KOJIMYECTB TEIUIOTHI IPH 1 1
CMEIIMBAaHHUH BOJBI PA3HOH TEMIIEPATYPbDY
JlabopartopHas paborta 1o TeMe

9 «VI3MepeHue YIeTbHOI TemI0eMKOCTH 1 1 buGmmoreka [IOK
TBEPJOrO Teay https://m.edsoo.ru/ff0a5c60

10 OHeprus TOIUIMBA. Y IeNbHAS TEIUIOTAa 1 bubamorexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

CropaHust

https://m.edsoo.ru/ff0a6412

3aKOH COXpaHEHUs U IIPEeBpalleHHs

11 DHEPIUM B MEXAHUYECKUX U TEIUIOBBIX bubimorexa [IOK
mporeccax https://m.edsoo.ru/ff0a65c0
Pemenne 3amad no reme «TernoBele Bu6morexa IJOK

12
ABJICHH https://m.eds00.ru/ff0a6976

13 KonrponbHas pabora no teme «TernoBble bubaunoreka [JOK
SIBIICHUS https://m.edsoo.ru/ff0a7088
ArperatHble COCTOSTHHS BEIIECTBA.
[InaBneHue u oTBEpIEBaHUE Bu6nnorexa LIOK

14 KPUCTAJUTUMYCCKUX TEII. Fpa(bm( IIJIABJICHUA httDS//m edsoo ru/ﬁ:oa6a98
1 OTBEPACBAHUA KPUCTATIIIMYCCKUX TEJT

15 VY aenbHast TETIOTa MJIaBJICHUS
Pemenue 3amau no reme «IlnaBiaenue u Bu6nnorexa LIOK

16
OTBCPACBAHUC) https://m.edsoo.ru/ff0a6bb0
Ucnapenne. HacpimeHHbIH 1
HeHachlleHHbIM nap. [lornomenue Bu6nnotexa LIOK

17 HCPTHIH HpH HCIIAPCHHIH JKHAKOCTH 1 https:/m.edsoo.ru/ff0a7b5a
BBIJICJICHUE €€ ITPU KOHAEHCAINH Mapa
Kunenue. Bnaxuocts Bo3ayxa. CriocoObl Bumorexa [IOK

18 OTpCACTCHI BIAKHOCTH BO3yXa https://m.edsoo.ru/ff0a71d2
VY nenbHas TEIUIOTa HapooOpa3oBaHUs U Bu6nnotexa [IOK

19
KOHJICHCAIIH https://m.edsoo.ru/ff0a72fe
Pemenue 3agau no teme Bu6morexa [IOK

20 «ITapooGpa3oBaHUe 1 KOHICHCAIIHS https://m.eds00.ru/f0a740c

21 Pabora ra3a u mapa npu pacuImpeHnn. Bubmmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

Z[BI/IFaTeJ'IB BHYTPCHHETO CrOpaHus

https://m.edsoo.ru/ff0a786¢

[Maposas Typouna. KI1/] Termosoro

29 Bbubaunoreka [JOK
JIBATATCIA https://m.edsoo.ru/ff0a7628
Perienue 3a1a4 1o TeMe «ArperatHble
23 COCTOSIHMS BEIIECTBAY
KontponbHas pabora 1o teme
24 «ArperatHbie COCTOSTHHS BEIIECTBA»
Onextpuszanus Teq. Bzaumopelicteue Bu6maorexa IJOK
25 3apsUKeHHBIX Te. [lsa pona 3apsios https:/m.edsoo.ru/ff0a7c7c
Onextpockon. [IpoBogHuKY 1
26 HEMPOBOJIHUKH 3JIEKTPUYECTBA.
DIEeKTPUUECKOE ToJIe
JenMMoCTb DIIEKTPHYECKOTr0 3apsiia. BuGnuotexa LIOK
27
Inexrpon. CTpoeHHe aTomos https://m.edsoo.ru/ff0ag83f2
28 OObsICHEHUE DIIEKTPUYECKHUX SBICHHUN bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae
OnexTpuuecKuil Tok. MIcTouHUKN
29 3JIEKTPUUECKOTO TOKA
Pemrenue 3amad mo teme « MEKTPUIECKAN
30 ToK. CTpOoeHHE aTOMOB»
DJekTpuyeckast Lerb U e¢ COCTABHBIE Bu6morexa ITOK
31
qact https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKUi TOK B MeTaimiax. [leicTBus Bu6mmorexa ITOK
32 JJIEKTpUUECKOro Toka. Hampasienue Toka https://m.edso0.ru/ff0asa0a
33 Cuna Toxa. EAMHULBI CHUJIBI TOKA.



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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Awmnepmerp. M3mepeHue cuibl Toka

OnexTpuueckoe HanpspkeHue. EauHunb

34 HanpsbkeHus. BonbtMerp. U3Mepenue bubnmoreka LIOK
HAMPSHKCHUSI https://m.edsoo.ru/ff0a8ef6
JlabopartopHas pabota mo Teme «COopka

35 3IEKTPUYECKOH IIeTTH U U3MEPEHUE CUIIBI bubaunorexa [JOK
TOKA B €€ Pa3INYHBIX yIaCTKAX https://m.edsoo.ru/ff0a90cc
JlabopatopHas paboTta o TeMe

36 «VI3mepeHre HaNPsHKEHUS HA PA3THIHBIX bubnuoreka LIOK
y4acTKax dJIEKTPUYECKON LETI» https://m.edsoo.ru/ff0a95a4
3aBUCUMOCTE CHIIBI TOKA OT HaIps>KCHU.

37 DNEeKTpUUECcKOe COMPOTUBIICHHE bubaunoreka [JOK
MPOBOTHUKOB https://m.edsoo.ru/ff0a96b2

38 3akon Oma 1 y9acTKa Ienu

% gacqu CONPOTHUBIICHUS POBOIHUKA. Butmorexa LIOK

AICTIPHOE COTIPOTHBICHHIE https://m.edsoo.ru/ff0a9838
Pemrenne 3agau nmo reme «3axon Oma st

40 ydacTKa Herm»

i P]E;OCTaTLI. Jlaboparophast paboTa o reme BuGmorexa [IOK
«PerynupoBaHue CHIIBI TOKa PEOCTATOM) https://m.eds0o.ru/ff0a8bd6
JlaGopaTopHast paboTa 1o Teme

42 «3Mepenne conpoTUBIIEHUS TP TOMOLIT bubnuoreka I[JOK
BOJIETMETPA U aMIIEPMETPay https://m.edsoo.ru/ff0adel4

43 [NocnenoBarenbHOE COeNUHEHNE Bu6miorexa LIOK

TIPOBOJHUKOB

https://m.edsoo.ru/ff0aa738
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Hapannenbﬂoe COCIMHCHUEC ITPOBOJHUKOB

bubanorexa [JOK

44
https://m.edsoo.ru/ff0aa738

Pemenue 3aaau o teme «3akon Oma. Bu6morexa IJOK

45 Brtet coepHCHUHA IPOBOHHKOB) https://m.edsoo.ru/ff0aa44a

6 Paborta 1 MOIIHOCTB AJIEKTPHYECKOTO TOKA bubnmnoreka I[JOK

https://m.edsoo.ru/ff0aa04e

JlabopatopHas paboTta o TeMe

47 «HM3MepeHre MOLITHOCTH U pabOoTHI TOKA B
AIIEKTPUUYECKOH JTaMIIe»
HarpeBanue npoBOJHUKOB DIIEKTPHYECKUM BuGmuotexa LIOK

48 ToKkom. 3akon Jixoyns-Jlenua https://m.edsoo.ru/ff0aaa58
Jlammibl HakamUBaHUS. DNEKTPUIECKHE

49 HarpesareibHble Tpubopsl. KopoTkoe bubnmoreka LIOK
3ampikarme. [IpeoXpaHnTens https://m.edsoo.ru/ff0aadle
Pemenue 3ama4d no reme «DJIEKTPUUECKHE BuGmuotexa LIOK

50
ABJICHH https://m.edsoo.ru/ff0aaf8a
KonrponbHast pabota 1o teme Bu6morexa IJOK

51 «DNEKTpHUECKHe ABJICHHSD https://m.eds0o.ru/f0ab124
MarnutHoe nosne. MarHuTHOE 1oJie Bu6morexa LIOK

52 MPSIMOTO TOKa. MarHUTHBIE JINHUH https://m.edso0.ru/ff0ah3e0
MarHuTtHoe 1oJjie KaTYIIKH ¢ TOKOM. Bu6morexa ITOK

53 DJIEKTPOMATHUTHI U MX [TPUMEHEHNE https://m.edso0.ru/ff0ab660
JlabopatopHas pabota o Teme «Coopka

54 3JIEKTPOMATHHUTA ¥ UCTIEITAHUE €0 bubmmoreka [IOK
IEHCTBUSD) https://m.edsoo.ru/ff0abd2c

55 ITocTosiHHBIC MAarHUTBL. MarHuTHOE TOJIe bubamorexa [JOK

MOCTOSSHHBIX MAarHUTOB. MarHuTHOE MoJje

https://m.edsoo.ru/ff0abea8
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3emian

HeﬁCTBHe MAaravuTHOI'O 1OJId Ha IMPOBOAHUK

56 C TOKOM. DJIEKTPOJBHUIATENb
JlabopatopHas pabota mo Teme «M3ydeHune
57 3JIEKTPUYECKOTO IBUTATENSA MOCTOSTHHOIO Bubmoreka [IOK
TOKaY https://m.edsoo.ru/ff0ac3d0
Pemenne 3anau o reme Bu6morexa IJOK
58 «DNEeKTPOMArHUTHBIE SIBIICHUSD) https://m.edso0.ru/f0acOba
KonTtponbHas paboTa 1mo teme BuGmuotexa LIOK
59 «DNEeKTPOMAarHUTHBIE SIBICHUS https://m.edsoo.ru/ffoacld?2
60 Hcrounuku cera. Pactipoctpanenue cBera bubnunorexa [JOK
https://m.edsoo.ru/ff0ac74a
61 OtpaxxeHue cBeTa. 3aKOH OTPaXKCHHUS CBETa bubnuoreka I[JOK
https://m.edsoo.ru/ff0ac86c
IInockoe 3epkano. IIpenomiienue caera.
62 3aK0H MPETOMIIEHHS CBETA
JIunuzel. OnTHYecKas cuiia JUH3BL.
63 N3o0paxkeHusi, 1aBaeMbIe TUH30M
JlabopaTopHast paboTa 1o Teme
64 «ITomyuerne n300paXkeHUH TIPU TTOMOIIIH
JIH3BD)
Pemenue 3anay mo reme «CBETOBBIE Bu6morexa ITOK
65
ABIICHHD? https://m.edsoo.ru/ff0ach14
Kontpomnsras padora mo reme «CBeTOBEIE Bu6motexa ITOK
66
ABIICHIS https://m.edsoo.ru/ff0acc5e
67 PesepHsIit ypok. Pabora ¢ Tekcramu 1o Bubmmoreka [IOK
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Teme "I1oCTOSHHBIN ANEeKTPUIECKUHA TOK"

https://m.edsoo.ru/ff0acdc6

68

PeseprHsIil ypok. Pabora ¢ TekcTamu 1o
TeMe "MarHutHble siBieHus"

OBIIEE KOJIMYECTBO YACOB I1O
[MPOI'PAMME

68

10
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HHOYPOYHOE IIVIAHUPOBAHME 9 KJIACC

Jara
KosmnyecTBo yacos H3y4eHHusd
No i/ Tema ypoxa DJIeKTpOHHBbIE NH(pPOBLIE
) y oGpa3oBaTeibHbIE PECYPCHI
Beero KonTponbsnsie IIpakTnyeckue IInan | ®dakr
padoThI padoThI
1 MarepuanbsHas Touka. CHCTEMBI OTCUeTa 1
5 ITepememnienue 1 Bubmuoreka [TOK
https://m.edsoo.ru/ff0ad474
5 OmnpeneneHne KOOPJHMHATHI IBHXKYIIEr OCs ) BuGmuotexa LIOK
rera https://m.edsoo.ru/ff0ad19a
[Tepemenienre npu NPSMOIMHEHHOM
4 PaBHOMEDHOM JIBUKEHUH 1
I'pauueckoe nmpencrasieHue
5 MIPSAMOIMHEHHOrO0 PABHOMEPHOI'O 1 bubnmoteka LIOK
JIBYDKCHUS https://m.edsoo.ru/ff0ad8d4
Pemenue 3agau no teme
6 «IIpsAMonuHeliHOEe paBHOMEPHOE 1
JIBIDKEHUE»
, IIpssMonuHEITHOE PABHOYCKOPEHHOE ) Butmorexa IIOK
ABIDKCHHE. Y CKOPSHHC https://m.edsoo.ru/ff0adb18
CKOpOCTh IPSMOITHHEWHOTO
8 PaBHOYCKOpEHHOT0 JBMXeHus. ['paduk 1
CKOPOCTH
9 Pemrenne 3agau mo reme 1 bubamorexa [JOK
«[IpsmMornrHeHOE PaBHOYCKOPEHHOE https://m.edsoo.ru/ff0ael176
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JBHXKCHHUC)

[Iepemerienue nmpu npAMOIUHEHHOM

10 PaBHOYCKOPEHHOM JIBHIKEHHU
[epemeriieHre Tena Ipu NPSIMOIMHEHHOM
11 PaBHOYCKOPEHHOM JBIKCHUU 0e3 Bubmoreka [IOK
HAYaIbHON CKOPOCTH https://m.edsoo.ru/ff0ae612
Perenue 3amay 1o treme
12 «IIpsiMonIHEHOE PAaBHOYCKOPEHHOE bubmiorexa LIOK
NIBIKEHHE) https://m.edsoo.ru/ff0ae72a
JlabopatopHast paboTta 1o TeMe
13 «HccnenoBanne paBHOYCKOPEHHOTO bu6muorexa [IOK
JIBUOKEHHS 0€3 HAauaIbHOU CKOPOCTI https://m.edsoo.ru/ff0ae982
14 OTHOCHTEIBHOCTh ABUKCHUS bubanoreka [JOK
https://m.edsoo.ru/ff0aeb6c
5 [loBTOpEeHMe U cucTeMaTH3aLUs BuGmuotexa LIOK
Marepuana https://m.edsoo.ru/ff0aeca2
KonrponbHast pabota 1o teme
16 «IpsAMonuHeliHOE paBHOMEPHOE U
PaBHOYCKOPEHHOE JIBHKCHHE)
. I/IHepI_[I/IUaJIBHLIC CHCTEMBI OTCUETA. BuGnnotexa [IOK
Tepserid saxon Heiotona https://m.edsoo.ru/ff0aee28
18 Bropoii 3akon HeroToHa bubnuoreka I[JOK
https://m.edsoo.ru/ff0af738
19 Tperuii 3axon HetoToHa Bubmmoreka [IOK
https://m.edsoo.ru/ff0afa26
Perenue 3a1a4 o TemMe «3aKOHBI Bu6orexa [IOK
20 Herorona»

https://m.edsoo.ru/ff0af8be
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CB00OOHOE ITaZIEHHUE TENT

bubanorexa [JOK

21
https://m.edsoo.ru/ff0afb8e
’ Pemrenne 3agau o reme «CBobOIHOE Bu6mmotexa LIOK
TIaZICHHE T https://m.edsoo.ru/ff0af044
JIBmkenue Tena, OpOIICHHOTO
23 BEpTHKAJIBHO BBEpX. HeBecoMoCTh
3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOPEHHE
24 CBOOOIHOTO TIAJIEHHsI Ha 3eMJIe U IPYrUX bu6muorexa [IOK
HEeOECHBIX Telax https://m.edsoo.ru/ff0af5f8
’ Pemrenue 3aga4 no teMe «3aKoH BuGmuotexa LIOK
BCCMHPHOTO TATOTCHHA» https://m.edsoo.ru/ff0af33c
JlabopatopHast paboTta o TeMe
26 «W3mepenne yckopeHus CBOGOIHOTO bubnmoreka LIOK
HaJcHUsD https://m.edsoo.ru/ffOafe36
[IpssMonuHEHOE U KPUBOJIUMHENHOE
27 IBHXKeHue. JIBKeHue Tena 1o
OKPYKHOCTH C TIOCTOSIHHOM CKOPOCTBIO
28 HckyccTBeHHBIE CITyTHUKH 3eMIIN bubnnoreka I[JOK
https://m.edsoo.ru/ff0b02b4
2 Wmnynbe Tena. 3akOH COXpaHEHUS Bu6morexa ITOK
VIMITyJIbCa Tena https://m.edso0.ru/ffob0408
30 PeaxktuBHOE nBmxeHue. PakeTsl Bubmmoreka IIOK
https://m.edsoo.ru/ff0b06ec
a1 Pemrenue 3amag mo teme «Mmiynse. 3akoH Bu6muorexa ITOK
COXPAHCHIT HMITYITBCAY https://m.edsoo.ru/ff0b07fa
» BbIBO/T 3aK0OHA COXPAHEHHS TOTHON Bu6orexa [IOK

MEXaHUYECKOH 3HEpruu

https://m.edsoo.ru/ffO0b096¢c
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Pemenue 3aga4d no reme «3akoH
COXpaHCHUS TOJTHON MEXaHUICCKOM

33
SHEPTHN
[ToBTOpEHUE M CHCTEMATU3AIUSL Bu6mmotexa LIOK
34
Marepuaia https://m.edsoo.ru/ff0b0a84
[ToBTOpEHHE M CHCTEMATU3AIIUS BuGmuotexa LIOK
35
Marepuaia https://m.edsoo.ru/ff0b0db8
Konrtposbhas padora no teme «mmyisc.
36 3aKOH COXPaHCHUS UMITYJIbCa»
KonebarenbHoe nsmxenne. CBOOOIHBIE
37 Kose0aHusa. MasTHHUK
BenuuuHel, XapakTepu3yrolue Bu6nnorexa LIOK
38 KoIeaTenbHOE NBIKEHHE https://m.edso0.ru/ffob0c32
Pemenue 3amau no reme «Haxoxnenne
39 AMILUTUTY/IbI, TIEPUO/A U YACTOTHI
KoJIe0aHui»
JlabopaTopHast paboTa 1o Teme
«HccnenoBaHue 3aBUCUMOCTH TIEPUOA U Bu6uotexa LIOK
40 Y4acTOThI CBOOOIHBIX KOJIE€OaHUI HUTSHOTO https://m.edso0.ru/fOb12fe
MasITHUKA OT €0 JJIMHEBD
3aryxaromue Konebanus. BerHyX1eHHbIE Bu6nnotexa [IOK
41
konebanua https://m.edso0.ru/ffob1858
42 Pe3onanc. 'apmonndeckre xoneOaHUsI Bubmmoreka [IOK
https://m.edsoo.ru/ff0b20f0
Bonnsl. [IpoponbHbIe 1 HonepevyHble
43 BOJIHBI
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Jnuna Bonubl. CKOpOCTH

bubaunorexa [JOK

44
PACPOCTPAHCHHA BOIH https://m.edsoo.ru/ffob197a
Pemenue 3amau mo reme «Haxoxaenue
45 JUTHHBI i CKOPOCTH BOJTHBD)
46 Hcrounuku 3Byka. 3ByKOBbIE KOJleOaHMs bubnmnoreka [JOK
https://m.edsoo.ru/ff0blaec
47 Beicora, TeMOp, TpPOMKOCTH 3BYKa bubnunorexa [JOK
https://m.edsoo.ru/ff0b197a
PacrnipocTpaneHnue 3Byka. 3ByKOBbIC Bubsiorexa LIOK
4
8 BOIHBL. CKOPOCTH 3BYKa https://m.edsoo.ru/ffob21fe
OrtpakeHue 3Byka. 9X0. 3ByKOBOM
49 pe3oHaHC
Pemenue 3amau no reme «MexaHn4YecKHue
50 KoyeGaHus ¥ BOTHBD»
[ToBTOpEeHHUEe U cCHCTEMATH3ALMS
o1 MaTepHasa
[ToBTOpEHUE U CHCTEMATH3ALHs
52 Marepuana
KonrponbHast pabota 1o teme Bu6uotexa LIOK
53 «MexaHH4ecKHe KOJeOaH s 1 BOIHBD) https://m.edsoo.ru/ffob23ca
MarnutHoe none. HeonnoponHnoe u Bu6motexa IJOK
>4 OAHOPOHOC MATHHTHOC Toze https://m.edsoo.ru/ff0b25f0
HamnpasneHnue Toka v HalpaBJIEHUE JIUHUI
55 €ro MarHUTHOTO TIOJIs
56 OOHapy)xeHHe MarHUTHOT'O TIOJIA TI0 €0 Bubmmoreka [IOK

JICCTBUIO Ha 3JIEKTPUUYECKUMN TOK.

https://m.edsoo.ru/ffOb2abe
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IIpaBuio 1eBoil pyku

Pemenue 3agau

57
58 MHayknust MarHuTHOTO OISt Bbubaunoreka [JOK
https://m.edsoo.ru/ff0b2fe6
59 MarHuTHBIH TTOTOK Bbubaunoreka [JOK
https://m.edsoo.ru/ff0b2c6c
Pemrenue 3anay mo treme «HIyKITNS
60 MAardMTHOIO MMoJisl. MarHUTHBINA ITOTOKY
61 SIBeHue 3MEeKTPOMarHuTHON MHAYKIIUU bubaunorexa [JOK
https://m.edsoo.ru/ff0b31d0
JlabopatopHas paboTta o TeMe
62 «M3ydenue siBIEHUS JIEKTPOMarHUTHOM bubnunoreka [JOK
VIHTyKITHID) https://m.edsoo.ru/ff0b3658
Hanpasienue HHAYKIIMOHHOT'O TOKA. Bubmaorexa LIOK
63
Ilpasro Jlenua https:/m.edsoo.ru/ffob38c4
64 SIBieHue caMOMHIYKIIUH bubanoreka [JOK
https://m.edsoo.ru/ff0b3aea
[lony4yeHnue u nepegaya mepeMeHHOTO Bu6morexa IJOK
65 BHCKTPH"ICCKOFO TOKa. TpaHCq)OpMaTOp httDS//m edSOO ru/ﬁ:o b3C5C
DNEeKTpPOMAarHuTHOE TI0JIE.
66 ONeKTpOMAarHUTHHIE BOIHBI
67 Konpnencarop
KonebarenbHerit koHTYp. [lomydenue Bu6muorexa ITOK
68 3JIEKTPOMATHUTHBIX KONeOaH i https://m.edsoo.ru/ffob3f2c
69 [IpuHIAITET pagrOCBSI3U U TEICBUICHIS bubamorexa [JOK

https://m.edsoo.ru/ff0b444a
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DJIeKTpOMarHuTHas MpUpoJia CBETA.

70 IIpenomnenue ceera. duzndeckuii cMbICIT bubimoreka [IOK
MTOKA3aTeIsI TPETOMIICHUSI https://m.edsoo.ru/ff0b4206
Pemrenue 3amau mo treme «OnpenerieHue Bu6morexa IJOK

71 ToKa3aTeia MPEeIOMIICHUSDY h'['[DS//m edsoo.ru/ff0cOa7e

7 Hucnepcus ceta. LBera ten Bubmuoreka [TOK

https://m.edsoo.ru/ff0b4684

73 Tunbl ONTHYSCKUX CIIEKTPOB
[TornomeHune 1 UCITyCKaHUE CBETa

74 atoMami. [Ipoucxokaenue JTMHEHYATHIX Bubmuoreka [TOK
CIIEKTPOB https://m.edsoo.ru/ffOc0f4c
Pemenue 3agau no teme Bu6miorexa [[OK

75 <(3J'IeKTpOMaI‘HI/ITHOB II0JIC» httDS//m edsoo.ru/ffocOe2a
[ToBTOpEHMe U cucTeMaTH3aLINS

76 MaTepuana
[ToBTOpEeHMe U cucTeMaTH3AIINS Bu6morexa IJOK

77
Marepuana https://m.edsoo.ru/ff0c12a8
KonrponbHast pabota 1o teme

78 «NEeKTPOMATHUTHOE MONIE»
Pamnoaxktusaocts. Monenu atomoB. OmbsIT Bumorexa [IOK

79
Pesepdpopaa https://m.edsoo.ru/ff0c144c
PaanoakTrBHBIC TIPEBPAILICHUS] ATOMHBIX Bu6nnotexa [IOK

80
Anep https://m.edsoo.ru/ff0c1550
DKCHepUMEHTAITbHBIE METO/IBI BuGmmotexa [OK

81

HCCIIENOBAHMS YaCTHUIL

https://m.edsoo.ru/ff0c1672
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OTkpbITHE IPOTOHA U HEUTPOHA

bubanorexa [JOK

82
https://m.edsoo.ru/ff0c18ac

CoctaB aTOMHOr0 si1pa. MaccoBoe 4ncio. Bu6mmotexa LIOK

83 3apsnoBoe wuCi0. SlepHbie CHITb] https:/m.edsoo.ru/ff0clald
Pemenne 3amau Ha Temy «CocraB

84 aTOMHOT 0 sijipa. MaccoBoe 4ucio. Bubmoreka [IOK
3apsI0BOE YHCIION https://m.edsoo.ru/ffOclb4a

85 Oueprus cBszu. ledexr mace

86 Henenue saep ypana. llennas peakius Bubmuoreka [TOK

https://m.edsoo.ru/ff0c2126

JlabopatopHas paboTta o TeMe

87 «3ydeHue neneHus aroMa ypaHa Io bubnuoteka LIOK
dororpaduu TPEeKoB» https://m.edsoo.ru/ff0c1c58
JlabopaTopHast paboTa 1o Teme

38 «3ydenne TpeKoB 3apsHKEHHBIX YaCTHIL bubnuoreka [JOK
0 TOTOBBIM (poTOrpadusiM» https://m.edsoo.ru/ff0cld7a
Snepusbiit peakrop. [IpeodpazoBanue

89 BHYTPEHHEHN YHEPTUU SIEP B
JIEKTPOIHEPTHIO. ATOMHAs SHEPreTHKa
Bbuonoruueckoe aelcTeue paaranuu. Bu6motexa IJOK

90
3aKoH pajMOaKTHBHOrO pacnaja https://m.eds00.ru/ff0c1e88

91 TepmosinepHas peakuus
Pemenne 3amad o reme «CtpoeHue atoma BuGnmotexa [OK

92
1 ATOMHOTO A1pay https://m.edsoo.ru/ff0c223e
[ToBTOpEHME U cucTeMaTH3anus

93

MaTepuaia
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HOBTOpeHI/Ie U CUCTEMAaTHU3anuAa

94 1 Bubmoreka [IOK
Marepuaa https://m.edsoo.ru/ff0c245a
o5 KonrpomnbHas pabora mo teme «CtpoeHue . Bubsorexa LIOK
ATOMA 1 ATOMHOTO ANpa» https://m.eds00.ru/ff0c2572
I1 6006 .P
oBTOpeHue, 0000IIeHre. Pererne Bu6morexa LIOK
96 pacyeTHBIX ¥ KaYeCTBEHHBIX 3a/1a4 M0 1
" o https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TernoBbIx aBUTaTENEH
11 .P
o7 e oo A 10 ) bitsorera LIOK
P " fl https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHOBOK
bubaunoreka [JOK
98 I 606 1
OBTOPCHIE, ODOBIICHIE https://m.edsoo.ru/ff0c2c52
99 THE:I)(I::TTZI;ICI/II{ EZ, T(Z:61\fe6 H-;ea,ilgf{.hf)ingiliceHHﬂ 1 Bubmmorexa [10K
" P https://m.edsoo.ru/ff0c2d6a
B MEXaHUKE
100 | rovorn nareve Konebumn ) bmoresa LOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
101 [oBTopenue, odbobIeHne. Pabora ¢ 1 bubnnoreka I[JOK
TekcTaMH 110 TeMe "CBETOBBIE SBJICHUS https://m.edsoo.ru/ff0c3044
[oBTopenue, odbobIeHune. Pabora ¢
102 TekcTaMu 1o Teme "KBaHToBas u 1
simepHast pu3uka’
OBLIEE KOJIMYECTBO YACOB I10 102

[MPOTPAMME
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