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INOACHUTEJIBHAS 3ATIMCKA

[Iporpamma mno ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS COCTaBJIECHA
Ha OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3yjibTaTaM OCBOECHMsS Ha 0a30BOM ypOBHE
OCHOBHOHM 00pa3oBaTesibHOM mporpammel, npeacrasieHHbIx B @T'OC OO0, a takxke ¢
yuétoM (enepanbHOil pabodeil mporpammbl BocnuTaHuss M KoHuenmuu npenoaaBaHus
yuebHoro npeamera «Duzukar.

Copepxanue mnporpaMMbl 1O (HU3MKE HampaBiIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAyYHON TI'PaMOTHOCTH OOYYAIOIIMXCSI U OpPraHU3alUI0 U3ydyeHHUs (PU3MKU
Ha JeATeIbHOCTHOM OCHOBe. B mporpamMme mo (¢u3nke y4YMTHIBAIOTCS BO3MOKHOCTHU
yueOHoro mpeamera B peanuzauuu TpeboBannit PI'OC OOO k mIaHUPYEMbIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yibTaTaM OOYYEHHs, a TaKKe MEXIpPEIMETHbIE
CBSI3M €CTECTBEHHO-HAy4YHBIX YYEeOHBIX INPEAMETOB HAa YpPOBHE OCHOBHOTO OOILEro
o0OpaszoBaHUsI.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeiesieHne y4eOHOro marepuana Io
rogaM o0y4eHus (10 Kjlaccam), rpeiaraeT IpUMEpHYIO MOCIIE€0BATEIbHOCTh U3YUECHHUS
TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA IPEIMETHOTO COJIEPKaHUS U Y4ETE€ BO3PACTHBIX
0coOeHHOCTEN 00YYarOIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHHUS METOJUYECKON MOMOIIU
YUUTEII0 B CO3aHUU paboyeil MporpaMMsl 1o y4eOHOMY MpEeAMETY.

dusnka SBISETCS CUCTEMOOOPA3yIOIIUM JJIsi €CTECTBEHHO-HAyYHBIX Y4EOHBIX
IPEeIMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB M SIBIICHUM,
HU3y4aeMbIX XUMHCH, OMOJIOTHEH, acTpoHOMHEH W (HU3MYECKON reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa, MpeJoCTaBisieT HaunOojee sCHbIE
o0Opa3upl NPUMEHEHUS HAy4YHOTO METOJla MO3HAHUS, TO €CTh CHOC00a MONTYyYeHHs
JIOCTOBEPHBIX 3HAHUI O MHpE.

OnHa w3 MIaBHBIX 3agad (DU3MYECKOro OOpa3oBaHUS B CTPYKTYpe OOIIero
00pa30BaHUsl COCTOUT B (JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOM IPaMOTHOCTH M MHTEpeca
K HayKe y 00yJaroniuxcs.

N3ydenue Qusuku Ha 6a30BOM ypPOBHE NpEIOiaracT OBIAJCHHE CIETyIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO PAMOTHOCTD:

L4 HAay4YHO OOBSICHSITH SABJICHUA,
L4 OLICHUBATh U IIOHUMATh 0COOEHHOCTH HAaYYHOT'O UCCIICA0BAaHNA,
L4 HHTCPIPCTUPOBATL JAHHBIC U MCIIOJIB30BAaTh HAYUHBIC NOKA3aTCIILCTBA JJIA

MOJIyYEHUS BHIBOJIOB.

[enu n3yueHust GU3MKH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMS OMpEIeICHbI
B Konnenuuu mnpenogaBanus ydeOHOro mnpenvera «®PDuszmka» B 00pa3oBaTeIbHBIX
OpraHU3aIusaX Poccuiickoit ®denepanuu, peanu3yrommx OCHOBHEIE
o0mieo0pa3oBaTeNbHBIE  MPOTPAMMBI, yTBepkaAEHHOM  pemeHueMm  Komneruun
MunuctepctBa npocsemienus Poccuiickoit denepanuu (mpotokon ot 3 aexadpst 2019 r.
Ne TIK-4BH).

eaun n3yyenus pusuku:

o npuoOpeTeHne HMHTepeca M CTPEMJICHHS OO0YYaroIUXCsl K HAyYHOMY
U3YYECHHIO TPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
o pa3BUTHE MPEJCTABICHUN O HAYYHOM METOZe MO3HaHUs U (popMUpoBaHUe

HCCIICAOBATCIILCKOIO OTHOMICHUSA K OKPYKAIOIINUM ABJICHUAM,



o dbopMupOBaHEe HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa H3yu4eHUs OCHOB
CTpOEHUS MaTepuu U (yHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

J dopMupoBaHHE TpENCTaBICHUNA O PONM (PU3MKH A Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;
o pa3BUTHE  NPEJICTaBIECHUH O  BO3MOXHBIX  chepax  Oyaymien

npodeccuoHaNIbHON AESITEbHOCTH, CBI3aHHOM ¢ (PM3MKOM, OJTOTOBKA K JalbHEHIIeMy
00y4EHHIO B 3TOM HAIPABJICHUU.

JlocTrkeHre ATUX Ieel mporpaMMbl 1Mo (PU3MKe Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHusi 00eCTIeYMBACTCS PEIICHUEM CIEIYIONINX 3a/1a4:

J npuoOpeTeHne 3HAaHUM O  JAMCKPETHOM CTPOGHHMHM  BEIIECTBa, O
MEXaHUYECKHX, TEIVIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

o NpUOOPETEHNE YMEHUI ONMUCHIBaTh U OOBACHATH (PU3MUYECKUE SIBICHHS C
MCII0JIb30BAHUEM IOJTYYEHHBIX 3HAHUM;

J OCBOEHME METOJOB pELIeHHs MPOCTEHIIMX pPacy€THBIX 3aJad ¢

UCIIOJIb30BaHUEM (DU3UYECKUX MOjeNiel, TBOPUYECKUX U MPAKTHKO-OPUEHTHPOBAHHBIX
3a/1ay;

o pa3BUTHE yMEHUI HAOIIOIaTh MPUPOIHBIE SBICHUS W BBITIOIHITH OIBITHI,
nabopatopHble pabOThl U SKCIEPUMEHTAIBHBIE HCCIEIOBAaHUS C MCIOJIb30BaHUEM
U3MEPUTENBHBIX MPUOOPOB;

o OCBOEHHE TPUEMOB PabOTHl ¢ MHPOpMALUEl (QU3NYECKOTO COAEpKaHUA,
BKJIOYass MHPOPMALMIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3MKH, aHATIU3 U KPUTHUECKOE
OIICHHBaHUE HH(POPMAIIUU;

o 3HaKOMCTBO €O cpepamMu MpodecCHOHATBLHON IeATeTbHOCTH, CBI3aHHBIMU C
¢U3NKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHKCHHSIX
buznuecKoi HayKH.

Ha wu3yuenue ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleq0), B 8 Kiracce
— 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HefIeNI0).

[Ipennaraemsplii B mporpamme mo (¢u3MKe MepeueHb JabopaTopHBIX paboT u
OTBITOB HOCUT PEKOMEHJATEIbHBI XapakTep, YUWUTEeIb JeNaeT BBIOOp MPOBEICHUS
7abopaTopHbIX pabOT W ONBITOB C YYETOM HHAUBUAYAJbHBIX OCOOEHHOCTEN
0o0y4JaIuxcs, CHUCKAa OJKCHEPUMEHTANBHBIX 3a/laHui, TNpeJjiaraéMblX B paMKax
OCHOBHOTI'O TOCYJIapCTBEHHOT'0 SK3aMeHa Mo (hU3HKe.

COIEPKXAHUE OBYYEHUS

7 KJIACC

Pazgen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAKOLIEr0o MUpa.

O®usuka — Hayka o npupoxae. fBnenus npuponbl. Du3znyeckue SABICHUS:

MEXaHUYECKHE, TETIOBbBIE, DJICKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeauUYUHBL. M3Mmepenue ¢usmyeckux BenuuyuH. Dusnueckue
npuOopsl. [lorpemHocTs U3MepeHnii. MexxayHapoHas cucTemMa eIMHHULL.

Kak ¢m3uka w gpyrue ecCTeCTBEHHBbIE HAayKd  HM3y4alOT  TPHUPOIY.
EcTecTBeHHO-Hay4YHBIM METO] TTO3HAHUS: HAOI0ICHNUE, TOCTAHOBKA HAYYHOT'O BOIPOCA,
BBIIBIDKCHHE THITOTE3, IKCIIEPUMEHT IO MPOBEPKE TUNOTE3, 00BICHEHHE HAOIII01aeMOTO
sBrieHus. Onucanue GU3NUYECKUX SIBJICHHUH C IIOMOIIBIO MOJICIICH.

JHemoncmpayuu.



1. MexaHu4yecKkue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SBJICHUSL.

2. duznueckue MpuOOPHl U MPONEAypa MPAMBIX W3MEPEHUN aHAOTOBBIM U
U (POBBIM TPHUOOPOM.

Jlabopamopnuie padomot u onvimel.

OmnpeneneHue EeHbI ANICHUs IIKaIbl U3MEPUTEIHHOTO MPUOOpAa.
N3mepenue paccTossHUN.

N3mepenue o0bEMa )KUIKOCTH U TBEPIOTO Tea.

Onpenenenune pasMepoB MajbIX TEJ.

N3mepenne temmnepaTypbl OpU IMOMOIIU >KUAKOCTHOTO TEPMOMETpA U
JTaTYHKA TEMIEPATYPBL.

6. [IpoBeneHue wuccienoBaHMs IO MPOBEPKE TMIOTE3bl: JAIbHOCTh IMOJETA
[IapyKa, MyIEHHOTO TOPU30HTAILHO, TeM 0OJIbIIe, YeM OOJIbIIIEe BHICOTA MTYCKA.

Pa3znea 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHMH BelecTBA.

Crpoenue BellecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHUE BELIECTBA.

JIBrmokenne 4vactui BemecTtBa. CBs3b CKOPOCTH  JABWIKEHUS YACTUI[ C
teMmriepatypoir. bpoyHoBckoe aBmxkenue, auddys3us. BzaumopaeiicTBue YacTHIl
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOEHUE TIa30B, XUIAKOCTEH U TBEPIBIX
(KpuCTa/UIMUECKUX) Tell. B3auMOCBs3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX W WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. (OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

a0 E

Hemoncmpauyuu.

1. Habtonenrne 6poyHOBCKOTO IBUKEHUS.

2. Hab6monenue nuddysun.

3. HaGmonenue SIBIICHUH, OOBSCHSIOIIUXCS MPUTSDKEHUEM WIH

OTTAJIKUBAHHEM YaCTHI] BEIIECTRA.
Jlabopamopnuie padbomut u onvimel.

1. Onenka jauamMeTrpa aroMa METOAOM  PSA0B  (C  HCIOJb30BAaHHEM
dboTorpadwuii).

2. OnBITH MO HAOTIOIEHUIO TETUIOBOT'O PACIIUPEHUS Ta30B.

3. OMBITHI IO OOHAPYKEHUIO TCHUCTBUS CHUIT MOJICKYJISIPHOT'O IPUTSKCHHS.

Paznen 3. /IBu:xeHune u B3auMoieicTBHE TeJl.

Mexanuyeckoe JABWKEHME. PaBHOMEpHOE W  HEPABHOMEPHOE JIBUIKCHHE.
Ckopoctb. CpeHssi CKOPOCTh MPU HEPABHOMEPHOM JIBMKEHUM. Pacd€T myTu U BpeMeHU
JIBUKEHUS.

SBnenne wHepuMU. 3aKOH WHEpUMH. B3anmonaeincTBhe Tea Kak MpUYHHA
M3MEHEHUSI CKOPOCTHU ABWKEHUs Teld. Macca kak Mepa MHEpTHOCTH Tena. [oTHOCTH
BerecTBa. CBSA3b TUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BEIECTRA.

Cuina kaK XapakTepUCTUKA B3auMoJencTBUs Ten. Cuiia ynpyrocTd v 3akoH ['yka.
N3MepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHHS U cuiia TsokecTr. Cuiia
TSXKECTU Ha apyrux mianetax. Bec tena. HeBecomocts. CrioxkeHue cujl, HampaBIEHHBIX
no ogHou mpsmoi. PaBHoneicTByromas cui. Cuna TpeHusa. TpeHue CKOIbXKEHHS U
TpeHHe NoKosA. TpeHune B NIPUPOE U TEXHUKE.

Jemoncmpayuu.

1. Hab:mroieHre MeXaHHUeCKOro ABHUKEHHUS Tela.



N3mepeHue CKOpocTH NpSIMOJIMHEMHOTO IBUKEHUS.
HaGunroneHue siBeHUs: HHEPIIUH.

HaGnronenre u3MeHeHus! CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHuE Macc 10 B3aUMOJEHCTBUIO TEJ.

CrnosxeHue cuil, HalPaBJICHHBIX 110 OJTHOM MPSMOA.
Jlaﬁopamopmﬂe paodomul u onvimol.

oA wN

1. OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUXKEHUS (IIapvKa B >KUIKOCTH,
MOJIENIN IEKTPUUECKOTO aBTOMOOWIIS U TaK JIajee).

2. OmnpeneneHue CpeaHEH CKOPOCTH CKOJNBKEHUS OpycKa WIM IMapuKa TI0
HAKJIOHHOM IJIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPIOTO TeEa.

4. OnbITEL, JIEMOHCTPHUPYIOIIUE 3aBHCHUMOCTh pAaCTSDKCHUS (IedopMariim)
NPY>KUHBI OT MPHIOKEHHOW CHITBI.

5. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT

BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paspnen 4. /laBiienne TBEPABIX TeJl, dKUIAKOCTEH U ra3oB.

Hasnenne. CrnocoObl yMEHbIIEHUS M YBEIWYEeHMs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTD JIaBJICHUS ra3za oT 00bEéMa, TeMrnepaTypsl. [lepenaua naBieHust TBEpIBIMU
TeIaMHu, KUAKOCTAMM M Ta3zamMu. 3akoH [lackans. IlHeBMaTMyeckue MallUHBL.
3aBUCUMOCTD JaBJCHHUS JKUJIKOCTH OT TayOuHbl. [Hapocraruueckuii mapaiokc.
CooOurarontuecs cocyabl. I 'uapaBnnyeckue MeXaHU3MBbI.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpUYUHBI CYyIIECTBOBAHUS
BO3yIIHOM 06omouku 3emiuu. OnbiT Toppuuenn. U3mepenne arMochepHOTro JaBiIeHUS.
3aBUCUMOCTbh aTMOC(EPHOI0 AABJIECHUS OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsl ans
U3MEpEHUsl aTMOC(PEPHOTO AaBICHHUS.

JleficTBUe KUAKOCTH M ra3a Ha IMOTPYKEHHOE B HHUX Teso. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaya naBiieHUs KUAKOCTHIO U Ta30M.

Coo01aronirecs: CoOCy/ibl.

['mppaBnnueckuil mpecc.

[TposiBnenue aecTBus aTMOC(hHEpPHOTO 1aBIECHUSI.

3aBHCHMOCTD BBITAIKUBAIOLICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tea
Y TUIOTHOCTH KHUJIKOCTH.

1. PaBeHCTBO BBITATKUBAIONIEH CHIIbI BECY BEITCCHEHHOM KHIKOCTH.

8. VYcnoBue miiaBaHus TEJ: MIABAHUE WIN MOTPY>KEHHUE TeJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TIJIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00BbEMA MOTpyKEHHOU B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHne  BBITAIKMBAIONIEH  CWJIbL, JCHCTBYIOLIEW HA  TEJO,
MOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIIKUBAIOIICH CUIIBI, JEHCTBYIOIIEH HA TEJIO
B ’KUJIKOCTH, OT MacChl TeJa.

ok owdE



4, OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAIKUBAIOLIEH  CHIIBI,
JIEWCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00bEMA MOTPYKEHHON B KUJIKOCTh YaCTH TeJla U
OT IUIOTHOCTH JKMJIKOCTH.

S. KoHcTpynpoBanue apeomerpa WIM  KOHCTPYMPOBAaHHME  JIOAKM U
OIIpEJIENIEHNE €€ TPY30I0ABEMHOCTH.

Pasnen S. Pabora u MOIIHOCTDH. JHeprus.

Mexannueckas pabota. MOLIIHOCTb.

[TpocTble MeXaHU3MBI: pblyar, OJ0K, HaKJIOHHAs MJIOCKOCTh. [IpaBuiio paBHOBecHUs
ppiuara. IlpuMeHeHue mnpaBuia paBHOBecHs pblyara K OJOKY. «30J0TO€ MpaBUIIO»
mexanuku. KITJI mpocTeix Mmexanu3moB. [IpocTbie MEXaHU3MBI B OBITY 1 TEXHUKE.

Mexannueckass  sHeprus. Kunertmyeckas W NOTEHIMaNbHAs  DHEPIUS.
[IpeBpaiieHue OJHOTO BUAA MEXAHUYECKOW DSHEPTHMHM B APYroi. 3aKOH COXpPaHEHUs
DHEPrUU B MEXAHHUKE.

Hemoncmpayuu.

1. [IpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padomut u onvimel.

1. Omnpenenenue pabOThl CHIIBI TPEHUS NIPU PABHOMEPHOM JIBUKEHUU Teja I0
TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycinoBHUil paBHOBECHUS pbluara.

3. N3mepenne KIIJ] HakKJIOHHOM MIOCKOCTH.

4, N3yueHne 3aKk0Ha COXPAHEHHSI MEXaHUYECKON DHEPTHH.

8 KIIACC

Pasnen 6. TenoBblie siBJICHHA.

OCHOBHBIE  TIOJOKEHHUS  MOJIEKYJSIDHO--KUHETUYECKOM  TEOPUU  CTPOCHUSA
BelecTsa. Macca u pasMepsl aTOMOB U MOJIEKYJL. OIBITBI, TOATBEPKAAOIINE OCHOBHBIE
NIOJIO’KEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopgenn TBEPHOro, JKUAKOTO U  ra3000pa3HOTO COCTOSHUN  BELIECTBA.
Kpucrannuyeckue u amopgubsie Tena. OObsSCHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO--KMHETHYECKON Teopuu. CMaunBaHue
Y KalWUISPHBIC SBIEHUS. TeIIoBOE paCIIMPEHHUE U CIKATHE.

Temmnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEINIOBOTO JBHKEHHS YaCTHLL.
Buytpennsist sHeprus. CrocoObl M3MEHEHMsT BHYTPEHHEH 3Hepruu: Tervionepeaada u
coBepiieHue paboTel. Buasl Teromepemauu:  TEMJIONPOBOAHOCTb, KOHBEKLUS,
U3JIy4CHHUE.

KonnuectBo TemnoTsl. YjaenbHas TEIUVIOEMKOCTh BellecTBa. TemnooOMeH Hu
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuloBOoro OanaHca. IlimaBneHue u oTBepaeBaHHE
KPUCTAJUIMYECKUX BEILIECTB. YJelbHas TeruioTa miasieHud. [lapooOpasoBanue u
koHaeHcauus. HMcmapenue. Kunenue. VYnienpHas — Temsiota  napooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO 1aBIECHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIuIMBa. Y IebHas TEIJI0Ta CrOPAHUS.

[Tpuniuns! padoTs! Temnosbix apurareneit KI1/ remnoBoro asurarens. TemnoBsie
JIBUTaTEJIU U 3allUTa OKPYKAKOLIEH CPEbI.

3aKOH COXpPaHEHUs U IPEBPALLEHUS YHEPTUU B TEIIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. Ha6mronenrne 6poyHOBCKOTO ABUKEHUS.

2. Ha6monenue nuddysun.



3. HaOnronienue siBieHui cMauyuBaHus U KallWUISPHBIX SBJICHUI.
4, HaGroenre TermioBoro pacimpeHus Tel.

S. W3meHeHnue naBlieHUs raza NMpU HM3MEHEHUH O00bEMa U HArpeBaHUU WU
OXJIaXKJICHUU.

6. [IpaBuiia u3mMepeHus TeMIepaTypsbl.

7. Bune! Ternonepenayu.

8. OxJaxieHe Npu COBEPLUICHUH paOOTHI.

0. Harpeanue nipu coBepiieHr# padoThl BHEIIHUMHU CUJIaAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHBIX BEIICCTB.

11. HaOmrogeHue KUIECHUS.

12.  HaOGimromeHre MOCTOSTHCTBA TEMITEPATYPHI TIPH TUIABJICHUH.
13. Moaenu TEeIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomol u onvimeol.

1. OMBbITH IO OOHAPYKEHUIO TEUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OneIThl 110 HAOMIOJCHUIO TEIUIOBOTO PACIHIMPEHUs Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4, Ornpenenenne AaBiIeHUS BO3IyXa B OAJIJIOHE MIMPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTH JaBJIICHHS BO3AyXa OT €ro
00BEMa M HarpeBaHUs WIH OXJIAXKICHHUS.

6. [IpoBepka rumnoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJOMKA KUJIKOCTH B
TEPMOMETPUIECKON TPYOKE OT TeMIIepaTyphl.

7. HaGmronenne wu3MeHEHUsT BHYTPEHHEW OJHEPruM Tella B pe3ylibTare
TeIJIoNepeiaun U paboThl BHEITHUX CHUII.

8. HccnenoBanue sBJICHHUS TEIIOOOMEHA TMPU CMEIIMBAHUHM XOJOIHOW U
ropsiueui BOJbI.

0. Omnpenenenne  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO  BOAOW  IpHU

TEMI000MEHE C HarpeThIM METAJUTMUECKUM LIMJIMHIPOM.

10.  OmpeneneHue yaenbHOU TEIUIOEMKOCTH BEIIECTBA.

11.  HccnenoBaHue npoiiecca UCapeHus.

12. OmnpeneneHue OTHOCUTENBHOMN BIaKHOCTH BO3AyXa.

13.  OmnpeneneHue yAeabHOM TETUIOTHI IJIABJICHUS JIbJA.

Pazgen 7. DilekTpuyecKue 1 MATHUTHBIE SIBJICHUS.

Onektpuzanusa Ten. JlBa poja 3ieKkTpuyecKux 3apsnaoB. B3aumopelicTtBue
3apspKeHHBIX Tel. 3akoH KynmoHa (3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS 3apsKCHHBIX TEIl
OT BEJIMYMHBI 3apAJ0B U PACCTOSHMS MEKIY TEIAMH).

Onextpuueckoe mnose. HanpsokéHHocTh  3nekTpuueckoro mnosd. IlpuHnmn
CYNEpHO3ULIUHU JIEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn osnektpuueckux 3apsiioB. OJIEMEHTAPHBIA JJIEKTPUYECKUN  3apsfl.
Crpoenue aroma. IIpoBOAHMKM M AMDIEKTPUKU. 3aKOH COXPAHEHMS DJIEKTPUUYECKOrO
3apsja.

DNEKTPUUECKHI TOK. Y CI0BHS CYIIECTBOBAHUS AIEKTPUUYECKOTo Toka. McTounuku
IOCTOSIHHOTO ~ TOKa. JIeHCTBUS 3JIEKTPUUYECKOrO TOKa (TEMJIOBOE, XMMHUYECKOE,
MarHMTHOE). DJIEKTPUYECKUI TOK B )KMJIKOCTSAX U razax.

Onektpuueckas uenb. Cuna Toka. JneKkTpuyeckoe HanpsbkeHue. ConpoTUBICHUE
NPOBOAHMKA. YJIeJbHOE CONpPOTUBJIEHHE BellecTBa. 3akoH OMa g ydacTKa LEIu.
[TocnenoBaTenbHOE U MapalIEIbHOE COEAMHEHHUE TPOBOJHUKOB.



PaGota ®u MOmHOCTH d3nekTpuyeckoro Toka. 3akoH Jlxoyms—JIenma.
DNeKTpUYecKre IeNu W MOTpeOuTeNn >3JeKTpuueckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocrossHHbIE MarHuThl. B3amMoJelCTBHE NOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe nosie 3eMid M €ro 3HaueHue ajs >ku3Hu Ha 3emuie. OnbIT Dpcrena.
MarsuTHoOe TM0JIe AJIEKTPUYECKOro ToKa. [IpuMeHeHHe 3IeKTpOMarHuTOB B TEXHHKE.
JleficTBri€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENH MOCTOSHHOTO
Toka. lcrnonp30BaHUE BIEKTPOABUTATENEl B TEXHUYECKUX YCTPOMCTBaX W Ha
TPaHCIIOPTE.

Onbitet @apazes. SIBnenHue sneKTpoMarHUTHOW WHAYKIUU. l[lpaBuno Jlenma.
OnektporeHepaTop. CrocoObl MOTyUYeHHS SJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMbIX HCTOUYHUKAX PHEPTHUU.

Jemoncmpayuu.

DneKkTpuszanus Ted.

JIBa pona 31eKTpUYECKUX 3apsioB U B3aUMOJIEUCTBUE 3aPSIKEHHBIX TEl.
YCTpolCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOCTaTUYECKAs] MHAYKIUS.

3aK0H COXpaHEHUS IEKTPUUECKUX 3aPSI0B.
[IpoBOAHMKHU U TUANEKTPUKH.

MogenrpoBaHHe CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO TOJIA.
N cTouHNKH MOCTOSITHHOTO TOKA.

JlercTBusA 3JIEKTPUYECKOTO TOKA.

0.  DaexTpuYecKHil TOK B KUIKOCTH.

1.  T'a30BwIii pa3zpsia.

12. HM3mepeHue CHIBI TOKA aMIIEPMETPOM.

13.  HM3mepeHue 3JIEKTPUYECKOTO HAIPSKEHUS BOJIBTMETPOM.

14.  PeocTtar 1 Mara3uH CONMPOTUBIICHHIA.

15. BsauMmonuelicTBHE ITOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3/iesIeHHUs MOJIFOCOB MarHUTA.

17. MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18.  OmmiT DpcTena.

19. MarnurtHoe 1ojie ToKa. IJIEKTPOMArHurT.

20.  [lelicTBME MarHMTHOTO MOJIS HA TIPOBOJAHHK C TOKOM.

21.  DnexkTpoABHUTATENTh MOCTOSHHOTO TOKA.

22. HccnepgoBaHue SIBICHUS DJIEKTPOMArHUTHOW MHTYKIIUH.

23.  Omnprter dapanes.

24.  3aBUCHMOCTh HaNpaBJICHHUS WHAYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHSI.

25.  DieKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimel.

RBRO©Oo~NoO~wWDPE

1. OneIThl 1O HAOMIOACHHWIO DJCKTPHU3AIMM TeJl WHAYKIHEH W Mpu
CONPUKOCHOBEHUH.

2. HccnenoBanue JeHCTBUS DIEKTPUYECKOTO TIONS HA TPOBOJHUKH U
JTUDIICKTPUKH.

3. COopka u mpoBepKa pabOThI JIEKTPUUECKOH IEMH MOCTOSIHHOTO TOKA.

4, M3mepenue u peryaupoBaHUEe CHJIbI TOKA.

S. H3mepenue u perympoBaHue HapsHKEHUS.



6. HccrnenoBanue 3aBHCHMOCTH CHIBI TOKA, UAYIIETO 4Yepe3 PE3UCTOp, OT
COIIPOTUBJIEHUS PE3UCTOPA U HANPSKEHUs HA PE3UCTOpE.

7. OnpIThI, JEMOHCTPUPYIOILIHE 3aBUCHUMOCTH JIEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM TIONEPEYHOr0 CEUEHUs U
Mmarepuana.

8. [TpoBepka mpaBuia CIOXKEHHS HANPSHKEHUH MpU  MOCIEeI0BaTEIbHOM
COEJJMHEHHN JBYX PE3UCTOPOB.

9. [IpoBepka mnpaBwia i CWIbI TOKAa IpU MNapauieIbHOM COEAMHEHUU
PE3UCTOPOB.

10.  OmnpeneneHue padOTHI AIEKTPUICCKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

11. OmnpeneneHve MOUIHOCTH JJIGKTPUYECKOTO TOKA, BBIJICISEMONW Ha
pe3ucTope.

12. HccnenoBaHue 3aBHCHUMOCTH CHJIBI TOKa, MIYIIETO 4Yepe3 JIaMIIOYKy, OT
HaIIpsDKEHUsSI Ha HE.

13.  Omnpenenenue KII/I narpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJICHCTBUS MMOCTOSTHHBIX MArHUTOB.

15. V3ydeHue MarHuTHOTO MOJIs MMOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUU
U pa3JeICHUN.

16.  HccnenoBanue A€MCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OneITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIbI B3aUMOJCHCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CHJIbI TOKA M HAIIPaBJICHUS TOKA B KaTYIIKE.

18.  H3ydenwue neicTBUS MarHUTHOTO TOJISI HA IPOBOJTHUK C TOKOM.

19.  KoucTtpyupoBaHue U u3ydeHHe paboThl SJIEKTPOIBUTATEIS.

20.  Usmepenue KII]I anexTpoaBUraTenbHON YCTAHOBKH.

21. OmpITBI TO WCCICIOBAHUIO SBJICHUS JJICKTPOMArHUTHOW WHIYKIIUU:
UCCJIe0BaHUE U3MEHEHUI 3HAUEHHS M HAIIPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHUsI.

Mexannueckoe  aBWkeHHe. MarepuanbHas Touka. Cucrema — oTcuéra.
OTHOCUTEIBPHOCTh ~ MEXAaHMYECKOrOo  JIBIDKEHHUS. PaBHOMeEpHOe  MpsSIMOJIMHENHHOE
nBwxeHne. HepaBHomepHOe mnpsmosinHEWHOe nBMXeHUe. CpenHsss W MIHOBEHHas
CKOpOCTb TeJIa IPU HEPABHOMEPHOM JIBHIKCHUH.

Yckopenue. PaBHOoyckopeHHOE TIpsMoNHEHOE JiBrkeHHe. CBOOOHOE TajIcHue.
Omnpitel ["anunes.

PaBHOMepHOE nBHKEHHME TO OKpyxHOcTH. [lepmon u uyacrtota oOparieHwHs.
JIuHeriHas U yriioBas CKOpOCTH. [[eHTpOCTpEeMUTEIIBHOE YCKOPEHHE.

IlepBriit 3akoH Hprorona. Bropoi 3akoH Herorona. Tperwmii 3akoH HproToHa.
[IpuHIHMI Cynepno3uLnuy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: Cujia TPEHHUS CKOJIbKEHHUS, CHIIA
TPEHUS MOKOS, TPYTUe BUJIBI TPEHHUS.

Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTCHHSI. Y CKOPEHUE CBOOOHOTO TaICHUSI.
JBwxenne mnmaHer Bokpyr CoisHna. IlepBas xocmumueckass ckopoctb. HeBecomocTh u
[IEPETPY3KHU.

PaBHOBecue wmatepuanbHOW TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUIEHHOM OChIO BpalleHusi. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenue wummnynbca. VMmynbsc cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PEakTUBHOE JBUKEHUE.



Mexanudeckas paboTa W MOIIHOCTh. PaboTa CHI TSXKECTH, yNPYroCTH, TPEHHUS.
CBs3b 3Hepruu u pabotsl. [loTeHnmanbHas sHeprust Tesa, MOAHATOr0 HaJl HOBEPXHOCTHIO
3emun. [loTeHnmanpHas sHeprus cxator npykuHel. Knnernueckas sHeprus. Teopema o
KUHETUYECKOM 3HEpPIruH. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUH.

emoncmpayuu.

1. HaGmronenne MexaHW4ecKoro JBM)KCHHUS Tela OTHOCHUTEIBHO pPa3HBbIX Tl
OTCUETA.

2. CpaBHeHME TIyTel W TpPaeKTOpUU JBWXKCHHUS OJHOTO M TOTO JKE Teia
OTHOCHTEIIPHO Pa3HBIX TN OTCUYETA.

3. N3mepeHue CKOpoCTH U YCKOPEHUSI MPSIMOJIMHEMHOTO IBUKEHUSI.

4. HccnenoBanue Mpu3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

5. HaGmronenre 1BMyKEHHS Tela 10 OKPY>KHOCTH.

6. HaGmronenne MexaHMUeCcKuX sIBJICHUM, TPOUCXOAIINX B CUCTEME OTCUETA

«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBIDKCHHHM OTHOCHTEIIBHO KaOWHeTa
(bU3UKH.

7. 3aBHCHMOCTh YCKOPEHHUS Tella OT MAacChl Tella M JCHCTBYIOIIECH Ha HETO
CHUIBI.

8. HaGmronenue paBeHCcTBa CUIT PU B3aUMOJIEHCTBUH TEJL.

9. M3meHeHne Beca Tella Mpyu yCKOPSHHOM JIBHKEHHUU.

10.  Ilepenaua ummysnbca Npu B3auMOJEHCTBUU Tl

11.  IIpeoGpa3oBaHus SHEPTUH NPU B3AUMOJCHCTBUU TEIL.

12. CoxpaHeHHe UMITyJIbCa PU HEYIPYTOM B3aUMOJICHCTBHH.

13. CoxpaneHue uMmItysibca npu abCOIIOTHO YIPYTOM B3aUMOJCHCTBUU.

14, HaGmroneHue peakTUBHOTO IBHKCHUSL.

15.  CoxpaHeHue MeXaHHMYECKOW PHEPTUU MPU CBOOOTHOM IaJIEHUU.

16. CoxpaHeHHe MEXaHMYECKOW SHEPruM MpH JBUKEHUU Tella O] IeHCTBUEM
HPY>KHUHBI.

Jlabopamopnuie pabomst u onvimel.

1. KoHcTpyupoBanue TpakTa s pa3roHa U JajdbHEHIIEro PaBHOMEPHOTO
JIBIDKECHHUS 1IapUKa WM TEJIEKKH.

2. Onpenenenne cpeaHeld CKOPOCTH CKOJBXKEHHS OpycKa WIM JBIKCHHS
[IapyuKa M0 HAaKJIOHHOM TUIOCKOCTH.

3. OnpeneneHne yCKOpeHUsi Tejla IMPU PABHOYCKOPEHHOM JIBIKEHUHU 10
HAaKJIOHHOM IJIOCKOCTH.

4, HccnenoBanue 3aBUCMMOCTH TYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JBIDKCHHH 0€3 Ha4aJIbHOW CKOPOCTH.

o. [IpoBepka THMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3

HaYaJILHOM CKOPOCTHU ITYTH OTHOCATCS KaK psa HEUYETHBIX YuCCJI, TO COOTBECTCTBYIOIIUC
MMPOMCIKYTKH BPpEMCHHU OAWMHAKOBEI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOT'O J1aBJICHUS.

7. Onpenenenue ko3P puiueHTa TpeHUs: CKOIbKECHHUS.

8. OnpeneneHue xECTKOCTU NPYKHUHBI.

9. Omnpenenenue padOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM JBM)KEHUU Tea 110

TOPU30HTAIBHON TTOBEPXHOCTH.
10. Onmnpenenenue paOOThI CHJIBI YIOPYrOCTH TMpU MOABEME Tpy3a ¢
HCIIOJIb30BAHUEM HETIOABUKHOTO U TIOJIBH’KHOTO OJIOKOB.



11. HM3ydeHue 3aKOHA COXPaHEHUSI SHEPTUH.

Pa3znen 9. Mexanuveckue Koj1e0aHUS U BOJHBI.

KonebarenpHoe naBuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHWW: NEpHOJ,
4acToTa, AaMIUIMTyna. MaremMaTH4ecKMd W NPYKHHHBIA MasTHUKMU. lIpeBpamenue
SHEPIUU IpHU KosieOaTeIbHOM JBU)KECHUU.

3aryxatoue koneOaHus. BoiHyxaeHHble konebanus. Pezonanc. Mexanuueckue
BosiHbl. CBOMCTBa MexaHMuYecKuX BoJH. [IpomonbHble W monepeyHble BONHBL. JluHA
BOJIHBI M CKOPOCTb €€ pacupoCTpaHeHMs. MeXaHW4YecKue BOJHBI B TBEPIOM TellE,
CEHCMUYECKHUE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicoTa TOHA. Otpaxenue 3Byka. WHppazByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HabGmonenue koneGaHuii Ten mMoja JEHCTBUEM CHJIBI TSXKECTH U CHIIBI
YIPYTOCTH.

2. HaGmronenne konebanuii rpy3a Ha HUTH M Ha TIPYXKUHE.

3. HaGmroneHre BEIHYKIEHHBIX KOJIeOaHUN U pe30HaHca.

4, PacnipocTpaneHue npoaoiabHbIX U MONEPEUYHBIX BOIH (HA MOJIETH).

S. HabiroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacCTOTBHI.

6. AKyCTHYEeCKU pe30HaHC.

Jlabopamopnuie padomut u onvimel.

1. OnpeneneHue 4acTOTbl M MEpUOAA KOJEOAHMH  MaTeMaTHYECKOro
MasiTHUKA.

2. OmnpeneneHue 4acTOThl ¥ Meproaa KoJeOaHuii MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepuUoa KojieOaHUIl MOABEHIEHHOIO0 K HUTHU
rpy3a OT JJIMHBI HUTH.

4, HccnenoBanue 3aBUCMMOCTH TEpHOJIa KOJIeOAaHUM MPYKUHHOTO MAasiTHHKA
OT MaccChl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH IepuoAa KOJIEOaHWM Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.

6. OnbITEl,  JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  IEepHoAa  KoJeOaHuiU
NPYKUHHOTO MAasiTHUKA OT MAcChl rpy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHusi CBOOOAHOTO MaJieHUSI.

Paspnen 10. DjieKTpOMAarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJIE. DJIEKTPOMAarHuTHbIE BOJIHBI. CaoiicTBa

ANEKTPOMArHUTHbIX  BOJH. [Ilkama  3neKTpoMarHUTHBIX BOJH. Fcmomb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
DnekTpoMaruuTHas npupoja ceeta. CkopocTh cBeTa. BogHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBOIICTBa CBETAa.

Jlabopamopnwie pabomsl u onvimeul.

1. N3yueHrne CBOWCTB DSJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI0O MOOHIBLHOTO
Tenedona.

Paspnen 11. CBeroBble sIBJICHHS.

JlyueBasg monenb cera. McrouHuku ceeta. IIpsaMonuHeiHOE pacnpocTpaHEHHE
ceeta. 3atMenusi Connua u Jlynsl. Otpaxenne cBeta. Ilmockoe 3epkano. 3akoH
OTpaXEHUsI CBETA.



[Ipenomnenue cBera. 3akoH npesomiIeHus cBeTa. [loaHOe BHYTpEeHHEE OTpakeHHe
cBeta. Mcnonp30BaHUE NMOJIHOTO BHYTPEHHETO OTPAYKEHUSI B ONITHYECKUX CBETOBOAAX.
JIunza. Xop nydeid B nuH3e. OnTuueckas cucreMa ¢oToarmnapara, MUKpOCKona u
teneckomna. ['1a3 kak onTuueckasi cucreMa. bim3opykocTs U 1adbHO30PKOCTb.
Paznoxenne Oenoro ceeta B cekTp. OnbiTel HhtoToHA. CloXKEHNE CIIEKTPATbHBIX
uBeroB. [{ucniepcus cpera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIpOCTpaHEHUE CBETA.
OtpaxeHue cBera.
[TonyyeHne n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.
Onrtruyeckuii CBETOBO/.
Xon tydeit B coOuparoIieit JInH3e.
Xox JIyde B pacCEUBAIOLIEH JIMH3E.
[TonydyeHnue n300pa>keHU ¢ TOMOIIBIO JIMH3.
[Tpuntmn neiicTBus oToanmapaTa, MUKPOCKOIIA U TEJIECKOTIA.
0. Mopgens rnaza.
1.  Paznoxenue 6enoro cBeTa B CIEKTP.
12.  TlonydeHue O6enoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padomut u onvimel.

RBO©oo~NoOhwDE

1. HccrnenoBanne 3aBHCMMOCTH yTia OTPaKEHHUS CBETOBOTO JIy4a OT yIiia
naJicHusl.

2. M3ydenune xapakKTepUCTHK H300paKCHHS MTPEIMETa B IJIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCHMOCTH yTIia MPEIOMIICHHS CBETOBOTO JIy4a OT yria
NaJCHHS Ha TPAHUIIC «BO3TYyX—CTCKIIO».

4. [TomyueHue N300pakKeHHIA C TIOMOIIBI0 COOUPAFOIICH JINH3HI.

5. Omnpenenenne (OKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMparomiei
JIMH3BI.

6. OMnBITHI TIO Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnpITEl TIO BOCHPUSATHIO IBETA MPEIMETOB NPU HUX HAOJIOJCHUU Yepe3

I[BETOBBIE (PUIBTPBHI.

Pa3znen 12. KBanTOBBIE sIBJICHUS.

Onwitel  Pezepdopna u mnnaHetapHas Mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u norsouieHue cBera aroMoM. KBaHThl. JIMHEYaTbie CIIEKTPHI.

PanuoaktuBHOCTE. Anb(a-, OeTa- u ramma-uznydenusi. CTpoeHUe aTOMHOTO si/Ipa.
Hyxnonnast mogens atroMHoro siapa. M3otonsl. PagnoaktuBHbeie npeBpaiienus. [lepuon
noiypacnaza aTOMHBIX sIJIEp.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsAIOBOIO W MAacCOBOTO YHCEIL
DHeprus CBsI3UM aTOMHBIX sijiep. CBsA3b Macchl U 3HEpruu. Peakiuy cuHTE3a U JICJICHUS
anep. Ucrounnku s3ueprun ConaHUA U 3BE3I.

SAnepnas oHepretvka. JIeWCTBUS paguOAKTUBHBIX M3JIy4YCHMM Ha JKHUBBIC
OpraHU3MBlI.

Hemoncmpayuu.

1. CrieKTphl U3I1y4eHHsI U TTOTJIOIIEHUS.

2. CnekTpbl pa3IMYHbIX T'a30B.

3. CnekTtp Bozmopoaa.

4 Habmionenue tpekoB B kamepe Bunbcona.



S. Pabota cuérunka HOHU3UPYIOIINX U3TYYEHUN.

6. Peructpanus nznydeHust NpupoJHbIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnuie padbomut u onvimel.

1. HabunroieHre CrlonIHbIX U JIMHEHYaThIX CIIEKTPOB U3JTyYEHUS.

2. HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUH YACTHUIIBI 10 TOPMO3HOMY MYTH
(o pororpadusim).

3. N3mepenue panoakTUBHOTO (hOHa.

IHoBTOpHUTENLHO-0000 AT MOTYJIb.

[ToBTOpUTENHHO--0000IAIONUI MOIYNb TpPEIHA3HAUEH /JIsi CUCTeMaTH3aluu |
00001IeHNsT TPEAMETHOTO COACPKAHUS W ONBITA JEATEITHHOCTH, TPUOOPETEHHOTO TPHU
W3YYCHHH BCEro Kypca (u3ukm, a TakkKe i1 TMOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMeHYy 10 (pU3UKE i1 00y4arouuXxcsl, BBIOPABIIMX 3TOT Y4eOHbIN
npeaMer.

[Ipn w3ydYeHHH NAHHOTO MOMYJS PEATM3YIOTCS M CUCTEMATHU3UPYIOTCS BUIBI
NESITENIbHOCTH, HAa OCHOBE KOTOPBIX OOECIeunBaeTCs JOCTHXKEHHE TMPEIMETHBIX U
MeTanpeIMeTHBIX TUTAHUPYEMBIX pe3yJIbTaToOB oOy4deHusl, dbopmupyercs
€CTCCTBCHHOHAYYHAss TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAaHUS
SIBIICHUW TIPUPOJABI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSCHATH (PU3NUCCKUE SBIICHUS,
OpUMEHsIST TIOJIyYeHHbIE 3HAHMsI, pemaTh 3aJadd, B TOM YHCIE KAaueCTBEHHBIE U
AKCIIEPUMEHTAIILHEBIE.

[IpuHIMTIHAIBHO AESATEIBHOCTHBIM XapakTep JAHHOTO pas3feia peaau3yeTcs 3a
CYET TOTO, UTO OOYYAIOUTUECS BBIMOIHIIOT 33JJaHuUs, B KOTOPBIX UM MpPE/IaraeTcs:

Ha OCHOBE TMOJIYYCHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUYECKUE
SBJICHUS B OKPY’KAOLIEH IPUPOJIE U TOBCEIHEBHOW JKU3HU;

WCIIOJIb30BaTh HAYYHBIE METOABl HCCIICIOBAHUS (U3HUECKUX SIBICHHH, B TOM
YHCIie JJIs TPOBEPKH TMIIOTE3 U MOJTYyYEHUS] TEOPETUIECKUX BBHIBOIOB;

OOBSICHSATh HAy4YHBIE OCHOBBI HamboJee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MNPAKTHYECKOTO HCIOJIb30BAHMUS PA3IUNYHBIX HCTOYHHKOB
DPHEPruM Ha OCHOBE 3aKOHA TMPEBpAIEHUS M COXPAHEHUS BCEX HW3BECTHBIX BHUJIOB
DHEPTHUH.

IIJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne pu3nKu Ha ypOBHE OCHOBHOI'O OOINETO 0Opa3oBaHUs HAIPAaBIICHO Ha
JMOCTIKEHUE JIMYHOCTHBIX, METAlPEJIMETHBIX M TMPEAMETHBIX 00pa30BaTeNbHBIX
pEe3yNbTATOB.

B pesynbrare uzydenusi pu3uku Ha ypoBHE OCHOBHOTO 00mIero oOpazoBaHUs y
obyyJaromerocs 0yayT copMHPOBaHBI CIASAYIOITUE JIMIHOCTHBIE PE3YJIbTAThl B YACTH:

o 1) naTPpUOTHYECKOT0 BOCTINTAHUSA:

o - TpPOSABIECHUE HWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoi puznueckoil HayKHu;

o - IEHHOCTHOE OTHOILIEHUE K TOCTHKEHHSIM POCCUNCKUX YIEHBIX--(U3UKOB;

o 2) rpa:kKIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

o - TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXJEHHU OOILIECTBEHHO

3HAYMMBIX M JTHYECKHX TMpoO0JeM, CBSA3aHHBIX C TMPAKTUYSCKUM IMPUMEHECHUEM
TOCTKEHUHN (HU3HKHY;



o - OCO3HAHHE BaYKHOCTHU MOPAJBHO--3TUYECKUX IMPUHLMIIOB B AEATEIIBHOCTH
YYEHOT0;

° 3) 3cTeTH4eCKOro BOCIIMTAHUSA:

o - BOCTIPUSITHE ICTETUYECKUX KaueCTB (PU3NUECKON HAyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

o - OCO3HaHHWE IIEHHOCTH (PM3MUYecKold HayKH KaK MOIIHOTO HHCTPYMEHTa
MTO3HAHMS MUPA, OCHOBBI Pa3BUTHS TEXHOJOTHUM, BAXKHEHIIICH COCTABIAIONICH KYIbTYPHI;

o - pa3BUTHE HAYYHOU JI0O03HATEIHHOCTH, HHTEpPECA K HCCIIEI0BATEIIbCKOM
NeSATeTbHOCTH;

o 5) <¢opmupoBaHus KyJbTYpPbl 3I0POBbSI H JIMOIHMOHAJIBLHOIO
0J1aronoJIyYms:

o - OCO3HaHHE LIEHHOCTH O€30MacHOro odOpas3a >KU3HU B COBPEMEHHOM

TCXHOJOTHUICCKOM MHUPC, BA)KHOCTHU IIPaBUJI 0e30ImacHOTO IMOBCACHUA Ha TPAaHCIIOPTC, HaA
Aoporax, € 3JICKTPUYCCKUM U TCIINIOBBIM O60py,Z[OBaHI/IeM B JOMAITHUX YCJIOBHAX,

o - copMUPOBAHHOCTh HaBbIKa peQIIEKCHH, NMPU3HAHHME CBOETO IpaBa Ha
OIIMOKY M TaKOTo K€ IpaBa y APYyroro 4ejioBeKa;

o 6) Tpy10BOr0 BOCTIUTAHUSA:

o - aKTUBHOE y4YacCTHE B PEIICHHM MPAKTHUYECKHUX 3a/ay (B paMKax CEMbH,

o0pa3oBaTeIbHONW OpraHM3allii, TOopojJa, Kpas) TEXHOJOTHYECKOW U COIHAIbHOU
HAIPABJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (PU3MUECKUX 3HAHUK;

o - HHTEpEeC K MPAaKTHUYECKOMY MU3YUEHHUIO MPOeccuil, CBI3aHHbIX ¢ (PU3HUKOI;
o 7) 3K0JIOrH4€eCKOro BOCTIMTAHMS
o - OpHUEHTAlMsI Ha NMpUMEHEeHUe (QU3NYECKUX 3HAHUN I peleHHs 3a1a4 B

o0acTu OKpy’Karoleil cpenbl, MIaHUPOBAHMS IOCTYHNKOB M OLEHKH HX BO3MOKHBIX
HOCJIEICTBUH JUIsl OKPYKAIOIIEH CPEbl;

. - OCO3HAHUE TJIO0ATBHOTO XapaKTepa HKOJOTUUECKUX MPOoOJIeM U MyTeH ux
peLIeHNS;

° 8) ajanTanuu K M3MEHSIIOIIMMCS YCJIOBUSAM COIMATBHON U MPUPOJIHOMI
cpeabl:

. - TOTPeOHOCTh BO B3aWMOJICUCTBUU TPHU BBIMOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JIPYTHUX;

o - TIOBBILICHHE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Yepe3 NPaKTUUYECKYIO
JEATENBHOCTD;

o - TNoTpeOHOCTh B (QPOPMHUPOBAHMHM HOBBIX 3HAHWUW, B TOM YHCIE
dbopmMynupoBaTh UJEH, TOHSATHUS, TUTIOTE3bI O PU3NUECKUX O0BEKTAX U SBIICHUSIX;

. - oco3HaHuEe Je(UIUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEU B
obnacT Gpu3uKH;

. - IJIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETCHHH HOBBIX (PU3HMUYECKUX
3HAHUU;

o - CTpPEMJICHHE AaHAJIU3UPOBATh M BBISBIATH B3aUMOCBA3U IPUPOJBIL,
00IIecTBa M 5)KOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUN;

. - OLIEHKAa CBOMX JEWCTBUM C YYETOM BIIMSIHUSA HA OKPYXKAIOLIYIO Cpeny,

BO3MOXKHBIX IJ100aTbHBIX MOCIEACTBHMA.
METANPEIAMETHBIE PE3YJIbTATbBI



B pesynbTrare ocBoeHMs mporpamMMmbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y o0ydaromierocs Oyayt copMUpOBaHbI MeTANPeAMETHbIE Pe3yJIbTATHI,
BKITIOYAIOIINE TIO3HABATEIIbHBIE YHUBEPCAIbHBIE YIeOHBIC ACHUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHBIC YUeOHBIC JICHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHBIE JAelicTBUS

ba3oBble Jlornyeckue 1eucTBUA:

o BBISIBJISIT M XapaKTePU30BaTh CYIICCTBCHHBIC TPU3HAKH OOBEKTOB
(ssBIIEHU);

o YCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KIACCH(PHUKAIIMN, OCHOBAHUS JIJIS
000011IeHUS U CPaBHEHUS;

o BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B pacCMaTpPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIIOJICHUSAX, OTHOCAIIUXCS K (PU3HUECKHUM SIBIICHUSIM;

o BBISIBJISIT TIPUYMHHO--CJICICTBEHHBIC CBSI3U TPH HM3YyYCHUU (PU3HYCCKUX

SABJICHUA W TMPOLECCOB, JE€JIaTh BBIBOJABI C MCIOJb30BAaHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, BBIABUTATh THUIOTE3bl O B3aMMOCBS3SIX (U3HUUECKUX
BEJIMYWH;

° CaMOCTOSITEIFHO BBIOMPATh CIIOCO0 pereHusT yaeOHOM (GU3NYecKor 3a1auu
(cpaBHEHHE HECKOJIBKMX BapUAHTOB PEIICHMUS, BHIOOp HanboJiee MOAXOSAIIETO C YIETOM
CaMOCTOSITEIFHO BBIICICHHBIX KPUTEPHUEB).

ba3zoBbie uccienoBare/bCKUe JeliCTBUS.

o HCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATEIbCKUNA HHCTPYMEHT TTO3HAHUS;

o MPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJIICHHOMY IUIaHY OMBIT, HECIOXKHBIN
bU3UYECKUN SKCTIEPUMEHT, HEOOBIIIOE UCCIIEIOBAHNE (PU3UUECKOTO SIBIICHMUS;

o OIICHMBATh HA TMPUMEHUMOCTh U  JIOCTOBEPHOCTh HWH(pOpMaIHIo,
MOJIYYEHHYIO B XO/JI€ UCCJICIOBAaHUS WIIM SKCIIEPUMEHTA;

o CaMOCTOSTEIHbHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI MO PE3yJIbTaTam
NPOBEIEHHOTO HAOIIOIEHUS, OIbITa, UCCIIE0BAHMUS;

o NPOTHO3UPOBATh  BO3MOXKHOE  JallbHEWIIee  pa3BUTHE  (UBMUECKHUX

MPOIIECCOB, a TAK)KE BBIBUTATH MPEIONOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSAX U
KOHTEKCTaX.

Pabora ¢ undopmanmeii:

o NPUMEHSITh Pa3IUYHbIE METObl, HHCTPYMEHTBI M 3alpOChl MIPHU MOUCKE U
orbope MHGOpMAIUU WIM JAaHHBIX C y4ETOM TMPEJIOKEHHON Y4eOHOU (u3nyeckoi
3a/1a4u;

o aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH MH(MOPMALIUIO
Pa3IUYHbBIX BUIOB U ()OPM MPEICTABICHUS;
o CaMOCTOATEIbHO  BBIOMpPATh ONTHUMAJIbHYIO (OpMy  IpencTaBiICHHUS

uHpOpMAlMM W WUIIOCTPUPOBATh pEIIaeMble 3a7auyd  HECIOKHBIMH  CXEMaMH,
qUuarpaMMaMu, MTHOU rpadukoil U nX KOMOUHALIUSIMH.

KoMmyHHKaTHBHBIE YHHBepcaabHbIe y4eOHbIe 1eHCTBHA:

o B X0Je OOCYXJeHHs y4eOHOro Marepuaja, pe3ylbTaTOB J1aOOPaTOPHBIX
padoT M MPOEKTOB 33JaBaTh BOIPOCHI 110 CYIIECTBY OOCYXAaeMOil TEMbI  BHICKA3bIBATh
UJIeU, HAlleJICHHbIC Ha PELICHNE 33a]a4l U MOJAep KaHue 0Jaro)enaTeJIbHOCTH O0IEHuS;

o CONIIOCTABIIAITE CBOM CYXICHUSA C CYKICHHUAMH JAPYIMX YYaCTHHKOB
nranora, 0OHapyKUBaTh Pa3IMuUe U CXOJCTBO MO3HUIIHIA;



J BBIPA)KAaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX;

J nyOJIMYHO MPENCTaBIATh PE3yJbTaThl BBHIIIOJHEHHOTO (PU3NYECKOIO OIbITA
(9KCIIepUMEHTA, UCCIIEeI0BaHMsI, IPOEKTA);

J NOHMMATh ¥ UCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHAWBHIYaTbHOU
paboThI IIPHU pEeLICHUU KOHKPETHON (PU3HUUECKON MPOOIEMBIL;

J IPUHUMATh LEJIN COBMECTHOH IEsTeNbHOCTH, OPraHW30BbIBaTh ACHCTBUS
no e€ JOCTM)KEHHUIO: pacHpelensiTh pPOlM, O0CYXJIaTh HPOIECCHl U  PEe3yNbTaThl
COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

L4 BBIINIOJIHATH CBOK) 4YaCTb pa6OTBI, A0CTUTasd Ka4CCTBCHHOI'O pE3yJibTara IO
CBOCMY HAIIPpABJICHHUIO U KOOPAUHUPYSI CBOU JICHCTBUS C APYIUMHU YJIICHAMHU KOMAaH/bI;
L4 OLCHHUBATH Ka4CCTBO CBOCTO BKJIaJla B O6IIIPII>1 IMPOAYKT IIO KPUTCPHAM,

CaMOCTOSTENBHO CHOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBHUS.

PeryasiTuBHbIC YyHHBeEpPCAJbHbIC y4eOHbIE TeHCTBHUS

Camoopranusanus:

o BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX W Y4€OHBIX CHUTYAIHSIX, TPEOYIOIINX
JUISL petieHus] PU3nYecKuX 3HaAaHUM;

o OpPHEHTHPOBATBCS B PA3IMYHBIX IOAXOJAX MPHUHATHSA  PEIICHUN
(MHIMBUyaJIbHOE, IPUHATHE PELLIECHUS B TPYIIE, IPUHATUE PEIIEHUMN TPYION);

o CaMOCTOSITEIbHO COCTABJIATh AITOPUTM pEIIeHUs] (PU3UYECKON 3a7auu Win
TUTaHA MCCIIEIOBaHUS C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH IIpEJIaracéMble BApUAHTBI PELICHUM;

J JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a pEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBII HHTE/JIEKT:

J JlaBaTh aJIeKBaTHYIO OIICHKY CUTYAIlUH U MpeiaraTh IjiaH e€ U3MEHEeHMS,

o OOBSACHATh  NPUYUHBI  JOCTMKEHHS  (HEAOCTHKEHHS)  PE3yJIbTaTOB
JESITENbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

o BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTb (B TOM YHUCIIE B XOJ BBINOJHEHUS

¢u3NYecKoro HcCiIeOoBaHUS WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBILIUXCS CUTYallUl, yCTAHOBJICHHBIX OUIMOOK, BOSHUKIIUX TPYAHOCTEH;

o OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IIEU U YCIOBUSAM;

o CTaBUTH ce0s1 HA MECTO APYTOro 4eJoBeKa B X0JIe CIIOpa WM TUCKYCCUHU Ha
Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY APYTroro;

o NpHU3HABaTh CBOE MPaBO HA OMIMOKY MPU PelleHud (HU3NUECKHUX 3a7ad WU

B YTBEPKJACHUAX HA HAYYHBIEC TEMBI U TAKOE K€ MPABO JIPYroOro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 7 kJjiacce NIpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YUAIOLIUXCSI YMEHUI:

o UCIIOJIb30BAaTh  MOHATHS:  (PU3MYECKHE U XMMHYECKHE  SIBJICHUS,
HaOJt0/IeHNe, SKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, CIMHUIBI (PU3NUYECKUX BEIHYUH, aTOM,
MOJIEKyJla, arperatHble COCTOSHHS BemecTBa (TBEpIOE, JKHUIKOE, TIa3000pa3Hoe),
MEXaHMYeCKOe  JIBIJKeHHE  (paBHOMEPHOE, HEpaBHOMEPHOE,  MPSMOJIMHEHHOE),
TpaeKTOpus, paBHOACHCTByIOIIas cuna, Jnedopmaunus (ynpyras, I[JIacTHYEcKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

o pasznmuyath siBaeHus (Aud@ysus, TemaoBoe IBUKEHHE YaCTHUI] BEIIECTBA,
PaBHOMEpPHOE JBUXEHUE, HEPABHOMEPHOE IBWKEHHME, WHEPLHUs, B3aUMOJICHCTBHE TeEI,
paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHONW OCBIO BpalleHUs, Iepeadya AaBICHUS



TBEPABIMU TEJIAMU, KUJAKOCTIMH M Ta3aMu, aTMOChEpHOE MaBlieHUE, TUTABaHUE TEI,
MPEeBpALEHUS] MEXaHMYECKOW SHEPTruu) MO OIMNUCAHUI0 UX XAapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIMIUX JaHHOE (PU3UUECKOE SBIICHUE;

o pacro3HaBaTh  MPOSBJICHUE  HM3YYCHHBIX  (U3MYECKUX  SIBJICHUU B
OKpYXaIoIIeM MUpPE, B TOM duciie (PU3NUecKue IBICHUS B MPUPOJIE: IPUMEPDI JBUKCHUS
C pa3nuYHBIMM CKOPOCTSIMU B JKMBOW U HEKHMBOU NPHUPOAE, NECUCTBUE CUJIbI TPEHHUS B
MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JABJICHUS HA KUBOW OpraHu3M, IJIaBaHUE
pBIO, ppIUaru B TeJie YeI0BEKa, MPU 3TOM MEPEBOUThH MPAKTUUYECKYIO 3a7a4y B yu4eOHYIO,
BBIJIEIISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DU3UUECKUX SBIICHUN;

o OMKCHIBATh M3YUYECHHBIE CBOWMCTBA TEN W (PU3MUYECKUE SBIICHUS, UCIOIB3YS
¢dbu3nUeckrue BeNIMUYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTD,
CpelHsisi CKOPOCTh, CUJIa YNPYTOCTH, CUJa TSDKECTH, BEC TeJa, CHJIa TPEHUSs, JaBJICHUE
(TBEpIOro Tena, KUAKOCTH, Tas3a), BBITAIKMBAIOIIAs CHJIa, MexaHudeckas paboTa,
MOIIHOCTh, IUIEYO CHJIBl, MOMEHT CHJIbI, KO3(PQUIUEHT TMOJE3HOr0 ACHCTBUS
MEXaHU3MOB, KHHETHYECKass U TOTEHIMaJIbHAs HSHEPTUs), IPH ONMUCAHUU MPABUIBLHO
TPaKTOBaTh (PU3MUECKUI CMBICI HUCIIONB3YEMbIX BETUYHH, UX O0003HAUYCHUS U €AUHUIIBI
bu3nueckux BEIMYMH, HAXOAUTh (OPMYIbI, CBS3bIBAIOIINE JaHHYIO (QU3NYECKYIO
BEIIMYUHY C JAPYTUMHU BEIUYMHAMH, CTPOUTH TrpadUKd H3YUYCHHBIX 3aBHCHUMOCTEH
(GU3UYECKUX BETUYHH;

o XapaKTepu30BaTh CBOWCTBAa TeN, (U3UYECKHE SBICHUS U IPOIIECCHI,
UCIIOJIB3Ysl MPaBUJIA CIOXKEHUS CUJ (BIOJH OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans,
3aKOH ApxuMeJia, MPaBWIO paBHOBECHS pbryara (0J10Ka), «30J10TO€ PABUII0» MEXAHHUKH,
3aKOH COXPAaHEHUS MEXaHMYEeCKOM DSHEpPruM, TMpH OTOM JaBaTh CJIOBECHYIO
dbopMyIHUpPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMAaTHUYECKOE BhIPAKEHUE;

o 00BSICHATH (PU3NUYECKHE SIBJICHHUS, MMPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCIIE U
B KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUUUHHO-
-CJICJICTBEHHBIC CBS3HU, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIAroB ¢ Onmopoi Ha 1-2
W3YYCHHBIX CBOWCTBA (PU3UYECKUX SBJICHUN, (PU3MUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH,

. peumars pacy€éTHble 3a7adyd B |—2 [EUCTBHS, HCMOJb3yS 3aKOHBI M
dbopmynbl, CBSI3bIBAOIIME (PU3MUECKHE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aa4yu
3aMHUChIBaTh KPATKOE YCJOBHE, IMOACTABIATh (PU3NYECKHUE BEIMYUHBI B (OPMYIBI U
MPOBOAUTH PACUYEThl, HAXOAUTH CIIPABOYHBIE JIAHHBIE, HEOOXOAUMBIE ISl pelIeHUs 3a1a4,
OIICHUBATh PEATUCTUYHOCTh MOJTYYCHHON (PU3UUECKON BETUUNHBI,

o pacro3HaBaTh MpOOJIeMbl, KOTOPbIE MOXHO PEIINTh MpPH MOMOIIU
dbuznueckux METONOB, B  ONHCAHUHM  MCCIICOBAaHUS  BBIICISATH  IPOBEPsSEMOE
MpEeANoNoKeHNe (TUIOTE3y), pa3indyaTh U MHTEPHPETHUPOBATH MOJYUEHHBIN pe3yibTar,
HaXOJIUTh OIIMOKU B XOJ€ OIBITA, JEJIaTh BHIBOJIBI TIO €T0 PE3yJIbTaTaMm;

o MPOBOJIUTH OMNBITHI MO HaOMOACHUIO (U3UYECKUX SBICHUNW WU
dbuznueckux CBOWMCTB Tel: (POPMYIHUPOBATH MPOBEPSIEMbIE MPEIINOIIOKEHHS, cCOOUpaTh
YCTAaHOBKY U3 TPEIJIOKEHHOTO O00O0pYyIOBaHUS, 3alUChIBaTh XOJ OMNbITA U
bopMynHUpOBaTh BHIBO/IBI;

o BBITIOJIHATh TIPSAMBIE HU3MEPEHHS PACCTOSIHUS, BPEMEHM, MacChl Tela,
00BEMa, CUITBI U TEMIIEPATYPhI C UCIIOJIL30BAHMEM aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB,
3aMuChIBaTh MOKa3aHWs NpUOOPOB € YUE€TOM 3aJaHHOM aOCOJMIOTHOW MOTPEUIHOCTH
U3MEPEHN;



° MPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTU OJHON (DU3NYECKON BEIMYHUHBI OT
JIPYrol C HCIOJIb30BaHUEM TMPSAMBIX H3MEPEHUN (3aBUCHMOCTH IMYTH PaBHOMEPHO
JIBIKYILIETOCS TeJla OT BPEMEHM JIBMKEHHUS Tejla, CUJIbI TPEHUs CKOJIbKEHHS OT Beca
Tena, KadecTBa OOpaOOTKM MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHJIBI TPEHUS OT
IJIOMIAAM  CONMPUKOCHOBEHUS TE€J, CWIbl YOPYrOCTA OT YIJIMHEHUS TPYKHUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJla U OT IUIOTHOCTH KUIKOCTH,
e€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TJIyOWHBI, HA KOTOPYIO IMOTPYXKEHO TEJO,
YCJIOBUM IUJIaBaHUSI TeJ, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), ydacTBOBaTh B
MJIAaHUPOBAHUHW YUEOHOTO MCCIIEA0BaHUs, COOMpaTh YCTAHOBKY M BBITIOJHITH U3MEPECHHUS,
ciaenys TpeaIoKEeHHOMY IUlaHy, (UKCHPOBATh pPE3yJbTaThl MOJYyYCHHOW 3aBHCUMOCTH
(GU3UYECKUX BEJIMYMH B BUAC MPEIIOKEHHBIX TAOMHUI] U TpadUKOB, J€JIaTh BBIBOJBI 10
pe3yJibTaTaM MCCIEI0BaHMUS;

° MPOBOJIUTh KOCBEHHBIE HM3MEPCHHS (U3MYECKUX BEIUYHH (IUIOTHOCTH
BEIIIECTBA JKUAKOCTH M TBEPAOrO Teja, CUJla TPEHUSI CKOJIBXKEHHUS, JABJICHUE BO3/yXa,
BBITAJIKMABAIOIAs CUJIA, IEUCTBYIOIIAs HAa MOTPY>KEHHOE B KUAKOCTh TEJIO, KOADPUIIUEHT
MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAHU3MOB), CIENysl MPEAJIOKEHHON UHCTPYKIUU: TIPU
BBITIOJTHCHUH M3MEpPEHUN CcoOHUpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYHCIIATH
3HAYECHUE NUCKOMOM BEJIUYHMHBI;

o coOroaTh MpaBUiia TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
000pyAOBaHHEM;
J yKa3blBaTh NPUHIMIBL JCHCTBHA TPHUOOPOB M TEXHHUYECKUX YCTPOUCTB:

BEChl, TEPMOMETpP, JAMHAMOMETpP, COOOINAIOIIKUECS COCyAbl, OapoMeTp, pblyar,
ITOJIBMYKHBIM M HEIOABYKHBIN OJIOK, HAKJIOHHAS IIOCKOCTD;

J XapaKTepu30BaTh TMPUHLIMIIBI  JEHCTBUS  U3yYEHHBIX MNpUOOPOB U
TEXHUYECKHX YCTPOHCTB C ONOpPOHl Ha MX omucaHus (B TOM YHCIE: MOMIIMITHUKH,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHI Mpecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBON
HAacoOC, AapeoMeTp), WHCMONB3ysd 3HAHMS O CBOMCTBaX (UBMYECKUX SIBICHUN U
Heo0XoauMble (pU3HUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

o OPUBOAMTH  MpUMEpPbl  (HaXoauTh  HMHGOPMAIMIO O  [pUMepax)
NPAKTUYECKOTO HCIONb30BaHUSl (U3MUECKMX 3HAHUM B TOBCEJHEBHOM JKHU3HM IS
oOecrieyeHusi O€30MACHOCTH TNpU  OOpaleHud ¢ nOpubopaMu U TEXHUYECKHUMHU
YCTPOUCTBAMU, COXPAHEHUS 370POBbs M COOIOICHUST HOPM 3KOJIOTHYECKOTO TOBEICHHUS
B OKPY’KaIOIIEH Cpelie;

o OCYHLIECTBJISAITH OTOOpP HUCTOYHUKOB uH(popmanuu B HWHTepHere B
COOTBETCTBUU C 3aJJaHHBIM MOMCKOBBIM 3allPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM U
nyTéM CpPaBHEHUS PA3IUYHBIX HUCTOYHUKOB BBLACIATH MHPOPMAILIMIO, KOTOpPas SIBISETCS
POTUBOPEUMBOM MIIK MOXKET OBITh HEJOCTOBEPHOI;

o UCIIOJIb30BAaTh NPU BBINOJHEHUH Y4E€OHBIX 3aJaHUI HAay4YHO--TIOMYJISIPHYIO
JIUTEpaTypy (U3NYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepHallbl, PECcypchl CeTU
WuTtepHer, Biaaerb NpUEMaMM  KOHCIEKTUPOBAHMUS  TEKCTa, IPeoOpa3oBaHUs
uH(pOpPMAaLIUU U3 OAHON 3HAKOBOW CUCTEMBI B IPYTYIO;

o co3faBaTh COOCTBEHHbIE KpaTKHUE MHUCbMEHHbIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2-3 UCTOYHMKOB HH(pOpPMaNUU (PHUIUYECKOTO COAEP)KaHUS, B TOM 4YHCIE
nyOIMYHO JenaTh KpaTKue COOOIIEHUS O pe3yibTaraX IPOEKTOB MM y4eOHBIX
UCCJIEIOBAaHUM, MPU ATOM T'PAaMOTHO HCHOJIb30BaTh M3YUEHHBIN MOHATHIHBIA ammapat
Kypca (pU3UKH, COMPOBOXKIATH BBICTYIUJICHHE MPE3CHTALUEH;



o Py BBIIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAHMNA PACHpPENeNiTh
00s13aHHOCTH B TpyINIE€ B COOTBETCTBUM C IIOCTaBICHHBIMM 3ajadaMH, CIEIUTh 3a
BBIMIOJIHEHUEM IUIaHA JIEHCTBHM, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JIEATEIbHOCTh TPYIIBI, BBICTPAaUBATh KOMMYHMKATHBHOE B3aWMOJCHCTBHE, YYMTBIBAsS
MHEHUE OKPYKAIOIIMX.

K xoHny oOyueHuss B 8 kJiacce mpeaMeTHblE pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUaAIOIIUXCSI YMEHUI:

o HCIIONIB30BaTh IOHATHS: MAacca U pa3Mepbl MOJEKYJ, TEIJIOBOE BH)KCHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEILECTBAa, KPUCTAJUINYECKHE U aMOp(dHbIe
T€la, HACBILIEHHBIM M HEHACBIIIEHHBIM Iap, BJIAXKHOCTh BO3JyXa, TEMIEpParypa,
BHYTPEHHSI DHEPIrus, TEIUIOBOM JABUTATENb, JJIEMEHTAPHBIM DJIEKTPUYECKUN 3apsim,
AIIEKTPUYECKOE I0JI€, IPOBOJHUKM M JHUDJICKTPHUKHU, IMOCTOSHHBIN JJEKTPUYECKUM TOK,
MarHMTHOE T0JIE;

o paznuyath SBJICHUS (TEIUIOBOE pacIIMpeHHe U CxaTue, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMAaYMBAHKE, KAMMMILISAPHBIC SBJICHUS, UCIIApEHUE, KOHACHCAIIUS,
TJIaBJIEHUE, KpUCTAJTU3AIIHS (oTBEepaeBaHUE), KUTICHUE, Teruionepeaaya

(TEeTIOMPOBOIHOCTh, KOHBEKIUS, W3JIYYCHHE), DSJEKTpU3alus Tell, B3auMOJCHCTBHE
3apsiioB, JCUCTBUS DIJIEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE
MarHuTOB, JIEWCTBHE MArHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAs
UHAYKIMS) 110 OINKCAaHHWI0O WX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SIBIICHHE,

o pacro3HaBaTh  MPOSABJICHUE  HM3YYCHHBIX  (U3MYECKUX  SIBJICHUU B
OKpY’KaIOIIEM MHUpPE, B TOM 4Hclie (HU3NYECKHUE SBJICHHUS B MPHUPOJIC: MOBEPXHOCTHOE
HATSDKEHUE W KalWUISIPHBIE SBJICHUS B TPHUPOJE, KPUCTALIBI B MPHUPOJE, U3ITyueHUE
CounHia, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHWE POCHI, TyMaHa, WHes,
CHEra, JJICKTPUYECKUE SIBIICHUS B arMocdepe, IIEKTPUUYECTBO KUBBIX OPTraHU3MOB,
MarHuTHOE MoJjie 3eMii, Ipeid MOI0COB, POJIb MATHUTHOTO TOJIS JJIS KU3HHU Ha 3emIie,
MOJIIPHOE CHUSIHHE, TIPH 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUeOHYIO, BBIICTSAThH
CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3UUECKUX SIBIICHU;

o OMUCHIBATh U3YUYEHHBIC CBOMCTBA Tel U (HU3WUYECKUE SIBICHUS, HUCIOJIb3Ys
dbusznueckue BENMYMHBI (TeMIiepaTypa, BHYTPEHHsISI JHEpPrusi, KOJUYECTBO TEILJIOTHI,
yaelibHas TEIJIOEMKOCTh BEUIECTBA, YJEJlbHAas TEIUIOTA IJIABJICHUS, yJelIbHas TEIuloTa
napooOpa3oBaHus, yjAelbHAs TEIJIOTa CrOpaHus TOIUIMBA, KOA(DPHUIMEHT MOJIE3HOTO
JIEUCTBHS TEIJIOBOM MAIlIMHBI, OTHOCUTEIbHAS BJIAKHOCTh BO3/yXa, JJICKTPUUYECKUU
3apsjl, cuia TOKa, dJEKTPUUECKOE HaIpsKEHHE, COMPOTUBIIEHUE MPOBOJIHUKA, YIEIbHOE
COTPOTHBIICHHE BEIIECTBa, Pa00OTa U MOIIHOCTH DJEKTPUYECKOTO TOKA), MPU OMUCAHUU
MPaBUIILHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIB3YEMbIX BEIWYWH, 0003HAYCHUS W
eIUHUIIBI  (PU3NYECKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JTaHHYIO
bu3MUecKyl0 BEIMYMHY C JPYTUMH BEITUYMHAMH, CTPOUTH TpadUuKU H3YYCHHBIX
3aBUCUMOCTEH (PU3UUECKUX BEJIIMYUH;

o XapakTepu30BaTh CBOWMCTBA TeJ, (HU3WUYECKHEe SBJICHUS U TPOIECCHI,
UCIIONIb3Ysl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KHHETUUECKOM TEOpUU CTPOCHUS
BEILIECTBA, MPUHLHUI CYNEPHO3UIMU ToJieM (HAa KauyeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHMs 3apsjaa, 3akoH Oma juis ydacTka 1enu, 3akoH Jlxoyns—JleHua, 3akoH
COXpaHEHMsI DHEPruu, TPH DITOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMKUChIBaTh €0 MaTEeMaTUYECKOE BbIPAKECHHUE;



o OOBSCHATHh (U3MUYECKHE TPOIECCHl W CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE cUTyauumn IPaKTUKO-OPUEHTUPOBAHHOT O xapakrepa: BBISIBIIATD
NPUYNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3 |—2 JOTMYECKUX IIaroB ¢
onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUYECKHUX SBJICHUN, (PU3NUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

o pemiate pacy€THble 3aJaud B 2—3 JEHCTBUS, MCHOJIb3YS 3aKOHBI H
dbopMyIbl, cBA3BIBarONINE (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHaju3a YCJIOBHS 3aJladyM
3alMCBIBAaTh KPAaTKOE YCJIOBHUE, BBIABIATH HENOCTATOK NAHHBIX Ui PELICHUS 3aJadH,
BBIOMpATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOJUTh PacuéThl U
CpaBHHUBATh MOJyUYE€HHOE 3HAUCHHUE (PU3NUECKOM BETMYMHBI C U3BECTHBIMU JIAHHBIMU;

o pacro3HaBaThb NPOOJIEMBI, KOTOPbIE MOKHO PELIUTh NPHU [OMOILU
(u3NYECKUX METOJO0B, HCIOJIb3Yys OINHMCAHHUE HCCIEIOBAHUS, BBIICISATH IPOBEPSEMOE
MIPEANOI0KEHUE, OLIEHUBATH IPABUIIBHOCTD MOPSAKA POBEICHUS UCCIEA0BaHUS, Ae1aTh
BBIBOJIBI;

o MPOBOJUTH ONBITHI 1O HAOMOACHUIO (U3UYECKUX SBICHUNW WU
(¢u3nuecKux CBOWCTB TeN (KalWJUIAPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO31yXa OT
ero oObéMa, TeMmIeparypbl, CKOPOCTH TIpOllecca OCTBHIBAHUA W HArpeBaHUs MpH
M3JIy4eHUH OT 1[BE€Ta U3JIydaroulei (IMOrIomaolleii) MOBEpXHOCTH, CKOPOCTh UCTIApPEHUS
BOJBI OT TEMIIEPATypPbl JKUIKOCTH W IUIOHIAAN €€ MOBEPXHOCTH, JJIEKTPU3ALUs Tl U
B3aUMOJCHCTBAE JJIEKTPUYECKUX 3apsg0B, B3aWMOJECHCTBHE ITOCTOSIHHBIX MAarHUTOB,
BU3yaJIU3allisl MATHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB, JACMCTBUS MArHUTHOTO IOJS
Ha MPOBOJHUK C TOKOM, CBOMCTBA OJJIEKTPOMAarHuTa, CBOWCTBA JJIEKTPOABUIATEINS
MOCTOSIHHOTO  TOKa): (OpPMYIUPOBATh MPOBEPSIEMBbIE MPEANOJIOXKEHHS, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYAOBaHMUS, OMTUCHIBATh XOJ OTbITa U (OPMYIUPOBATH
BBIBOJIBI;

o BBITIOJIHATH MPSIMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHOM BIAXKHOCTH
BO3/lyXa, CUJIbl TOKa, HAMpPsDKEHHMs] C MCIOJIb30BAaHUEM AaHAJIOTOBBIX MNPHOOPOB U
MAaTYUKOB (U3MUECKHX BEIWYMH, CpPaBHUBATh pPE3YNIbTAaThl HU3MEpPEHUH ¢ Y4ETOM
3aJJaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

° MPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTU OJHON (DU3WYECKOW BEIMYMHBI OT
JIpYrod C HCHOJb30BAaHWEM MPSIMBIX HM3MEpPEHUH (3aBUCUMOCTH CONPOTUBIICHUS
MIPOBOJHMKA OT €ro JUIMHBL, IUIONAAA IIONEPEYHOr0 CEUYEHUS U YAEIBHOIO
COIIPOTUBIICHUS BELIECTBA NPOBOJHMKA, CHJIBI TOKA, MAYILIETO 4epe3 IMPOBOJHUK, OT
HaIIpSDKEHNsT Ha TPOBOJHUKE, HMCCIENOBAHUE IIOCIEAOBATENBHOTO M NApaJIEIbHOTO
COCIMHEHUW TPOBOJAHHUKOB): IUIAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAaHOBKY U
BBHITIONHATh M3MEPEHHS, CIenys MNpeINIOKEeHHOMY IIaHy, (UKCHpPOBATh PE3YIbTAThI
MOJIYYEHHOM 3aBUCUMOCTH B BUJ€ TaOMUI U TpadUKOB, AeNaTh BHIBOJBI IO Pe3yJbTaTaM
UCCIIEA0BaHUS;

o NPOBOANTH KOCBEHHBbIC U3MEpeHUs (U3MUECKHX BeIU4uH (yaerabHas
TEIJIOEMKOCTh ~ BEIIIECTBA, CONPOTUBJIEHHWE MPOBOJAHMKA, paboTa U  MOIIHOCTb
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHHUs, coOUpaTh HSKCHEPUMEHTAIbHYIO
YCTAHOBKY, CJEAys MPEITI0KEHHOW UHCTPYKIIMH, U BEIYUCIISATh 3HAUCHUE BEJIMYUHBI,

o co0uro1aTh MpaBMiIa TEXHUKHU 0E30MacHOCTU MpHU padoTe ¢ 1adopaTOpHBIM
000py1I0BaHHEM;
. XapaKkTepU30BaTh TMPHUHIMIBI  JIEHCTBHS  W3YYEHHBIX MPHOOPOB U

TEXHUYCCKUX YCTpOﬁCTB C OHOPOﬁ Ha HUX OIIMCaHu:A (B TOM YHCJIC: CUCTEMA OTOIIJICHUA



JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK DICKTPHIECKON
DHEPTUM, DJIEKTPOOCBETUTEIbHBIE TMPHUOOPHI, HArpeBaTeIbHBIE  AJIEKTPONPUOOPHI
(mpuMepsl), SIEKTPUYECKUE TMPEJOXPAHUTEIN, DSJIEKTPOMATHUT, SJIEKTPOJBHUTATENb
MOCTOSSHHOTO TOKA), WCIIONB3ysl 3HAHWUS O CBOHCTBAX (U3WYECKUX SBICHUU U
HEe0OXouMbIe (HU3UIECKHUE 3aKOHOMEPHOCTH;

° pacro3HaBaTh IIPOCTBIC TEXHHUYECKHE YCTPOMCTBA W HU3MEPHUTEIBHBIC
npuOOpHl MO CXeMaM M CXEMATUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETp, TEPMOC,
NICUXPOMETP, THUTPOMETp, JBHUTaTEIh BHYTPEHHErO CrOpaHUs, JJIEKTPOCKOIN, pPEoCTar),
COCTaBJISATh CXEMBI D3JICKTPUUECKUX IIeTiell C TMOocleqoBaTeIbHBIM W TapaylieIbHbIM
COCTMHEHUEM DJIEMEHTOB, pa3jinyasi YCIOBHBIC 0003HAYEHUS AJIEMEHTOB JJICKTPUUYECCKUX
LICTICH;

° NPUBOAUTH  TpUMEpPHl  (HaXoAuTh  HWHPOpMamu© O  TpHUMEpax)
MPaKTUYECKOTO MCIOJIb30BaHUsS (U3MYECKUX 3HAHUN B TIOBCEIHEBHOM JKM3HU JIJIS
obecricueHHss 0O€30MACHOCTH TMpU OOpalleHud C MNpubopaMH W TEXHUYECKHUMU
YCTPOMCTBAMU, COXPAaHEHUS 3I0OPOBbS M COOJIOICHUST HOPM 3KOJIOTHYECKOTO TTOBEICHUS
B OKpY’Karoliei cpeje;

° OCYIIECTBIIATh TMOUCK HWHMOpMauu (GU3UIECKOTO  COJEpKaHUS B
WuTepHeTe, HA OCHOBE WMEIOIIMXCS 3HAHUH W MYTEM CPaBHEHUS JOMOJHUTEIHHBIX
HUCTOYHUKOB BBIICIATH WH()OPMAIMIO, KOTOPAs SIBJSCTCS MPOTHBOPECUYMBON MU MOXKET
OBITH HEJIOCTOBEPHOI;

° WCIIOJTH30BaTh MPHU BBIMOJHEHUH YYE€OHBIX 3aIaHUH HAYIHO--TIOMYJISPHYIO
JTUTEpaTypy (U3NYECKOTO COJEPKAaHUS, CIPABOYHBIC MAaTEpPHANIBI, PECYpChl CETH
WuTteprer, Biaaerb mNpuéMaMH  KOHCIICKTUPOBAHHUS  TEKCTa, IPEOOpa3oBaHUS
uH(popMaIuK U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;

° co3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIC M KpPAaTKHWE YCTHBIC COOOIICHUS,
000061m1ast nHGOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COACpPKaHUS, B TOM
YUCJIe IMYyOJIMYHO TPEJCTABIATh PE3yJbTaThl TMPOCKTHOW WJIH HCCIEA0BATEILCKON
JEATeTLHOCTH, TIPH 3TOM T'PaMOTHO HCIIOJIb30BaTh W3YyYCHHBIM IMOHATHUWHBIA arapar
Kypca GU3UKH, COITPOBOXK/IATh BRICTYIIJICHHE MTPE3CHTAIUEH;

° IPH  BBITTOJIHGHUN YYEOHBIX TIPOEKTOB U HCCIICIOBAaHUN (PU3MUSCKUX
MIPOIIECCOB PaCHpeIesATh OO0A3aHHOCTH B TPYIIE B COOTBETCTBUU C ITOCTaBICHHBIMU
3aJlayaMH, CJIEIUTh 32 BHITIOJIHCHUEM IlIaHa JESHCTBHA M KOPPEKTUPOBATH €ro, aJICKBATHO
OIICHUBAaTh  COOCTBEHHBIM  BKJIaJ B  JCATEIBHOCTH  TPYIIBI,  BBICTpPAUBATh
KOMMYHHKAaTUBHOE B3aMMOJICHCTBHUE, MPOSIBIISASA TOTOBHOCTD pa3peniaTh KOH(DIUKTHIL.

K kxoHmy oOydeHumss B 9 KJjacce NpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaykaTh CPOPMHUPOBAHHOCTD Y OOYJAIONTUXCS YMEHUM:

. UCIIOJIb30BAaTh  TOHSATHSA: CHCTEMa OTCY€Ta, MaTepHalibHas TO4YKa,
TPACKTOPHsS, OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBWXKCHHs, nedopmanus (ympyras,
IJIacTUYeCKas ), TPEHHE, IEHTPOCTPEMHUTEIBLHOE YCKOPEHHEe, HEBECOMOCTh | MEepErpy3KH,
IEHTP TSKECTH, aOCOIIOTHO TBEPIIOE TEJO, IEHTP THKECTU TBEPIOTO Tella, paBHOBECHE,
MEXaHHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, MH(PA3BYK U YIbTPA3BYK, IEKTPOMArHUTHBIC
BOJIHBI, IIKaJla JJICKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh W JaJIbHO30PKOCTb,
CIEKTPHl MCITYCKaHHUS W TOTJIONIEHUs, anbda-, 6era- U raMMa-u3IydeHUs, HU30TOIbI,
s/IepHAsl SHEPTCeTHKa;

° pasnuyath sBJICHUS (PaBHOMEPHOEC W HEPAaBHOMEPHOE TNPSIMOJIMHEHHOE
JBIKCHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBW)KCHHE, CBOOOJHOC ITaJICHUE TEII,



PaBHOMEPHOE JIBUKEHUE TI0 OKPYKHOCTH, B3aMMOJEICTBUE TEJl, pEAKTUBHOE JIBH)KEHHUE,
KoyiebaTeIbHOE [JBUKEHHME (3aTyXalollMe M BBIHY)XICHHbIE KoyeOaHMs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, NPIMOJIMHEIHOE pacpOCTpaHEHUE, OTPAKEHUE
Y IIPEJIOMIIEHHE CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJIOro cBeTa
B CHEKTP M CJOXEHHE CIEKTPAJIbHBIX I[BETOB, JUCIIEPCHS CBETA, €CTECTBEHHas
PaZOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOro CHEKTPa U3IYyYEHHs) [0 OMHCAHUIO UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JTEMOHCTPUPYIOIIMX JaHHOE (PHU3HUECKOE
SIBJICHUE;

J pacrno3HaBaTh  MpPOSIBJICHHE M3YYEHHBIX  (PU3UYECKUX  SBICHUH B
OKpY’KarolleM Mupe (B TOM yuciie (PU3NYECKUE SIBJICHUS B PUPOJIE: NPHINBBI U OTJIMBBI,
nBrkeHue 1aHeT COJMHEYHOH CHUCTEMBbl, PEaKTHUBHOE JBM)KEHHME >KMBBIX OPraHU3MOB,
BOCIIPUSITHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUUECKHUE BOJIHBI, IIyHaMH, 3XO,
[BeTa TeJ, ONTHYECKUE SBJIECHUS B IpHpoOJe, OHOJIOTHYEecKoe JIelcTBHE BUIMMOTIO,
yIbTPaPHUOIIETOBOTO U PEHTTCHOBCKOTO H3JIYYEHUM, €CTECTBEHHBIA pPaJHOaKTUBHBIN
($OH, KOCMUYECKHUE JTyUd, PAAHOAKTUBHOE U3y4YE€HUE MPUPOJHBIX MUHEPATIOB, JEHCTBUE
palMOAaKTUBHBIX M3JIy4eHHH Ha OpraHu3M 4YelloBeKa), IpU 3TOM NEepPEeBOAUTH
NPaKTUYECKYI0 3aJauy B Y4eOHYIO, BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (NPU3HAKN)
(bu3nYeCKUX SIBICHUM;

J OINKCHIBATh M3yUEHHbIE CBOWCTBA T€l U (PU3UYECKUE SIBICHUS, UCIIOJIB3YS
¢u3nyeckre BeJWYMHBI (CpeAHssli 1 MTHOBEHHas CKOPOCTb Tejla HpU HEPABHOMEPHOM
JBUKEHUH, YCKOpPEHHUE, NEepeMelleHue, MyTh, YIioBas CKOPOCTb, CHUJIa TPEHHUS, CHUJIa
YIOPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO IMaJeHusi, BEC Teja, UMITYJIbC Tela,
UMIIYJIbC CHJIBI, MEXaHHM4ecKkas padoTa M MOIIHOCTb, NMOTEHLIMAaJIbHAs >HEPTus Teia,
HOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, NOTEHIMAJbHAS SHEPTUs CXKATOM MNpYyKUHBI,
KUHETUYECKasl SHEPTHUs, MOJIHAsg MEeXaHU4ecKasi SHEprusi, Mepruoj U 4acToTa KojeOaHui,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBE€Ta, IIOKA3aTelb
NpPEJIOMJICHUS Cpefbl), MpPHU OINUCAHUHM MPABWIBHO TPAKTOBaTh (DU3MUECKUN CMBICIT
UCIOJIb3YEMbIX BEJIMYUH, O0O3HAUYEHMSI M €IMHULBI (U3UYECKUX BEIMYMH, HAXOJIUTh
dbopMyIbl, CBA3BIBAIOUINE AAHHYIO (U3MYECKYIO BEIMUYMHY C JIPYTMMH BEIUYHMHAMM,
CTPOUTH IpaMKU U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

o XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHUS OHHEPruHu, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHIUI
CyNepno3ulMu CHJI, MPUHLHUI OTHOCUTENbHOCTH [amunes, 3akoHbl HploTOHa, 3aKOH
COXpaHEHMsI UMITYJIbCa, 3aKOHBI OTPAXEHUS U MPEJIOMIICHUS CBETA, 3aKOHbl COXPaHEHUS
3apsAJ0BOI0 M MAacCOBOI'O YMCEJ IPH SAEPHBIX pEaKLUAX, IPU 3TOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIlIMChIBATh €r0 MAaTEMaTHUYECKOE BbIPAKEHUE;

o OOBACHATHh (U3MYECKHE MPOLECChl M CBOWCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil NMPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBIABIATH IMPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpoi Ha 2—3
U3YYCHHBIX  CBOMCTBa  (M3MYECKUX  SIBICHUH, (PU3MYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEH;

o pemarh pacu€THbIE 3a7a4i (ONMMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCTIONB3ySd 3aKOHBI M (DOpPMYIbI, CBS3BIBAIOLINE (U3UYECKUE BEIMYMHBI: HAa OCHOBE
aHanM3a YCJIOBMS 3a/1aud 3allMChIBATh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOIIME WU
U30BITOUHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYINBI, HEOOXOIUMBIC IS PEIICHuS,



MPOBOJUTH PACUETHI U OLIEHWBATH PEATTUCTUYHOCTH MMOJYYEHHOTO 3HAYEHUST (PU3NIECKOM
BEJIMYMHBI;

o pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh TIPH ITOMOIIU
(GU3MYECKUX METOJOB, WCIOJIb3Yys OIMCAHWE WCCIICIOBAHUS, BBIICISTH IMPOBEPSIEMOE
MPEOJIOKEHHE, OLIEHUBATH MPABUIBLHOCTD MOPSIKA MPOBEACHHS UCCIIEIOBAHUS, AeNaTh
BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHU U OTIBITOB;

o OPOBOANTH OMBITHI MO HAONIONCHHUIO (DU3UYECKUX  SBICHUU WU
(bu3MYeCKUX CBOMCTB TeNl (M3ydeHUE BTOpPOro 3akoHa HploTOHA, 3aKOHA COXpaHEHHs
HHEPruM, 3aBUCUMOCTh Mepruojaa KoieOaHui MpYy>KMHHOTO MasTHUKAa OT Macchl rpy3a U
KECTKOCTH TPYXKUHBI M  HE3aBUCHUMOCTh OT AaMIUIUTYABl MajbIX KOJeOaHUIA,
IPSIMOJIMHENHOE PaCIPOCTPAHEHHE CBETA, Pa3JI0KEHUE OEIOro CBETa B CIEKTP, U3yUEHUE
CBOMCTB H300pa)K€HUs B IJIOCKOM 3€pKajie W CBOWCTB H300pa)k€HUs IMpeaMmeTa B
coOuparonieil JMH3e, HAOMIOJEHUE CIUIONIHBIX M JIMHEWYaThIX CHEKTPOB M3Iy4YEHUSs):
CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa o00OpyIOBaHUs,
OTIMCHIBATH XOJ OIBITA M €T0 PE3YNIbTATHI, OPMYIUPOBATH BHIBO/IBI,

o MPOBOAUTH MPHU HEOOXOTUMOCTH CEPUI0 MPSIMBIX W3MEPEHUMU, Ompeaensis
cpellHee 3HaueHUe U3MepsieMoi BeIMYUHBI ((DOKYCHOE pacCTOSIHHE COOMpArOIEei JIMH3HI),
000CHOBBIBATH BBIOOP crioco0a U3MepeHus (M3MEPUTEIHLHOTO TPUOopa);

o NPOBOANTh HWCCIICIOBAHUE 3aBUCUMOCTCH (U3MUYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TPSMBIX H3MEPCHHH (3aBUCUMOCTh TYTH OT BPEMEHH TIpH
PaBHOYCKOPEHHOM JIBIDKEHWM ©0€3 HavalbHOM CKOpPOCTH, Iiepuoja KosieOaHui
MaTEMaTHYECKOTO MAasTHHKA OT JUTMHBI HHUTH, 3aBUCHMOCTH YTJIa OTPaXCHHUS CBETa OT
yria MajeHusi ¥ yria NpejloMJIeHUs OT yIJla HaJeHHus): IUIAaHUPOBaTh HCCIEAOBAHUE,
CaMOCTOSITEIHHO  COOMpaTh YCTAaHOBKY, (UKCHPOBATh PE3yJIbTaThl MOJYYCHHON
3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BHUJE TaOMUI[ U TpaduUKOB, JAeTaTh BBHIBOJABI IO
pe3yJibTaTaM UCCIIEI0OBAaHUS;

o NPOBOJANTh KOCBEHHBIC W3MEPCHUS (PHU3UYECKUX BEIWYUH (CpeaHss
CKOPOCTh M YCKOPEHHE Tela MPH PAaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHUE CBOOOIHOTO
najeHusi, >XKECTKOCTh TPYKHUHBI, KOAX(DOUIIMEHT TPEHUS CKOJBKEHUS, MEXaHHYecKas
paboTa ¥ MONIIHOCTh, YacTOTa M TEPHOJ KOJICOAHUH MATEeMATHUECKOTO U MPYKHHHOTO
MasiTHUKOB, ONITHYECKAsi CHjla COOMPAIOIICH JIMH3BI, PAJIMOAKTUBHBIN (DOH): TUTAHUPOBATH
U3MEpEHUsl, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBITIONHSATh U3MEPEHUS, CIEeTys
NPEJIOKEHHON WHCTPYKIIUH, BBIYUCIATh 3HAYCHHWE BEIUYMHBI W  AHAJIU3HPOBATH
MOJTYYCHHBIC PE3YJIbTaThl C YUYETOM 3a/IaHHON TOTPEITHOCTH H3MEPCHHIH;,

o coOroaTh MpaBUiia TEXHUKH 0€30MacHOCTH MPHU paboTte ¢ 1abopaTopHbIM
000pyI0BaHHEM;
o pasnu4aTh OCHOBHBIC TIPU3HAKW M3YYCHHBIX (DU3UYCCKUX MOJCIICH:

MaTepualibHasl TOUKa, a0COIOTHO TBEPIOE TEN0, TOUEUHBIM HCTOYHUK CBETA, JIy4, TOHKAs
JIMH34, IUIaHEeTapHas MOJENb aTOMa, HYKJIOHHAsi MOJIE]Ib aTOMHOTO S11pa;

o XapaKkTepU30BaTh TMPUHIMUIBI  JEHCTBUS  W3YYEHHBIX TNPHOOPOB H
TEXHUUYECKHX YCTPOMCTB C OMOPON Ha UX OMUCAHUs (B TOM UHUCIE: CIUIOMETP, JaTYUKU
MOJIOXKEHUSI, PACCTOSHUSI M YCKOPEHHMsI, paKkeTa, 3X0JIOT, OYKH, MEPUCKOM, (poToanmnapar,
ONTUYECKHUE CBETOBO/BI, CIEKTPOCKOII, JJO3UMETP, Kamepa BunbcoHna), ncnonb3ys 3HaHUs
0 CBOICTBAaxX (PU3NUECKUX SBICHUN U HEOOXOUMBIE (PM3NUECKIE 3aKOHOMEPHOCTH;

o UCIIOJIb30BAaTh CXEMBl U CXEMaTUYHbIE PUCYHKH M3YYECHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKMX MPOIECCOB MPHU pPEIIEHUU



y4eOHO--IIPAKTUYECKUX 3a]a4, ONTHUYECKHE CXEMBbI JI1 MOCTPOECHUS H300paKE€HUil B
IJIOCKOM 3€pKajie M COOUpAIOIIeii JTMH3E;

o OPUBOJIUTh  NHpUMEphl  (HAXOAUTh  HMHQOpPMALUI0O O  [PUMEPAX)
INPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUA B TIOBCEJHEBHOM JKHU3HM IS
oOecrieyeHusi O€30MACHOCTH TIpU  OOpallleHuu ¢ nOpubopaMu U TEXHUYECKUMU
YCTPOICTBAMU, COXpAHEHUS 3JOPOBBS M COOIIO/IEHUS HOPM 3KOJIOTUYECKOTO MOBEICHUS
B OKpY’KaloIlEen Cpeae;

o OCYIIECTBIIATh MOUCK HMHPOpManuu (U3UYECKOTO COJAEp)KaHUA B
WuTtepHere, caMocTOsTeNbHO (OPMYIUpPYsS TIOUCKOBBIM 3alpoc, HAXOIUTh IYyTH
OTIpeJIeNIeHUs IOCTOBEPHOCTH MOTy4YeHHON MH(GOPMAaIlMK Ha OCHOBE UMEIONTUXCS 3HAHUHN
Y JOTIOJTHUTEIBHBIX HCTOYHUKOB;

o MCIIOJIb30BAaTh IIPH BBINOJHEHUHU Y4E€OHBIX 3aJaHUl HAy4YHO--TIONYJISPHYIO
JUTEepaTypy (PU3NYECKOTO COJEp’KaHUs, CIPABOYHBIE MaTepHallbl, PECYpPChl CETH
Wutepner, Biaaerp mNpuéMaMH  KOHCIEKTUPOBAHUS  TEKCTa, IpeoOpa3oBaHUs
uH(pOopMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

o co37aBaTh COOCTBEHHBbIE NMHUCHMEHHBIE M YCTHBIE COOOUIEHHS Ha OCHOBE
uH(GOpPMAIIMM M3 HECKOJbKMX MCTOYHHKOB (PU3UYECKOr0o CcoAepkKaHus, MTyOIMIHO
MPEACTABIATh PE3YIbTAThl IPOCKTHOMN MM UCCIEAOBATENBCKON NEATENIBHOCTH, IPU 3TOM
rPaMOTHO MCIIOJIb30BaTh U3YUCHHBIN MOHATUIHBIN anmapaT U3y4aeMoro pasziena Gusuku
U CONPOBOXKJATh BBICTYIJICHUE Npe3eHTalre ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
21 CTpockue BetecTsa 1 https://m.edsoo.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnunoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paszgea 3. /[BuskeHue U B3auMoJeiicTBHE TeJl
bubmuoreka [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBIeHHC 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnmoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [JOK
>3 Mexattireckas oHeprits 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe IBJICHUS
. bubmmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuoreka [JOK



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3zgea S. KBanToBbIe sIBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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