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OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusuku — cucrteMooOpa3yronuii 11 €CTEeCTBEHHOHAYYHbIX Y4eOHBIX MPEIMETOB, TOCKOJIBKY
(bu3nyeckre 3aKOHbI JISKAT B OCHOBE IIPOLIECCOB U SABJICHUHN, U3y4aeMbIX XUMHEH, ONOJIOTuel, acTpoHOMUEH
u pusndeckoit reorpadueii. dusnka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOH BKJIA] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, HO U IIPEAO0CTABIIsAeT Haubosee sicHble 00pa31bl IPUMEHEHHs HAy4HOTO
METO/1a I03HAHUS, T.€. ClI0co0a MOIy4YeHHs JOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonen, ¢pusuka — 310
IIPEeIMET, KOTOPBIM HapsALy C IpYTMMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JIKEH JAaTh IIKOJIbHUKAM
IpeCTaBICHNE 00 yBICKATEIbHOCTH HAYYHOI'O UCCIIEJOBAaHUS U PAJIOCTH CaMOCTOSITEIBHOTO OTKPBITUS
HOBOTI'O 3HaHHUS.

Opna 13 raaBHBIX 33124 GU3UYECKOT0 00pa30BaHUs B CTPYKType 001Iero oopa3oBaHusi COCTOUT B
(hOpMUPOBAHUH €CTECTBEHHOHAYYHOU IPAMOTHOCTH U MHTEPECA K HAyKE y OCHOBHOW MacChl 00yJarOIIuxcs,
KOTOpBIE B JaJIbHENIIEM OyIyT 3aHATHI B CaMbIX pa3HO00pa3HbIX cdepax aesrenbHocTd. Ho He MeHee
B)KHOM 3aJ1ayueil SIBJISIETCS BBISABJICHHUE U MOJATOTOBKA TATAHTIMBBIX MOJIOIBIX JIFOJIEH TSl POAOIIKEHUS
o0Opa3oBaHus U JaNbHENIIeH npodecCuOHANIBHOMN 1eATEeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCIIEIOBAHUH M CO3IaHUH HOBBIX T€XHOJIOTUN. COrIaCHO MPUHATOMY B MEXKTYHAPOIHOM COOOIIECTBE
omnpezaeneHuio, «EctecTBeHHOHay4Has TPAMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBEKa 3aHUMATh AKTUBHYIO
TPAKIAHCKYIO MO3HUIMIO 110 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKaMHU, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HiesMU. HaydHO rpaMOTHBIN 4eTIOBEK CTPEMUTCS
y4acTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHHUH MPOOJIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TPeOyeT OT HETO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSTH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCII0Jb30BATh HAYYHBIC NOKA3aTCIbCTBA JJI MMOJIYYCHHA BBIBOAOB.

N3yuenne pusmku ciocoOHO BHECTH pelIalonii BKIaa B OPMUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O00yYaromMuXcsl.

HEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Llenu u3y4yenus (UMK Ha ypOBHE OCHOBHOIO 00111er0 00pa3oBaHus onpezeneHs! B Konuenmmu
npernoiaBaHus yueoHoro npeaMera «®dusnka» B 00pa3zoBarenbHbIX opranusanusax Poccuiickoii @eneparui,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHOU perenneM Komrernn
MunuctepctBa npocsetienus Poccuiickoit @eaepanuu, npotokorn oT 3 aexadps 2019 r. Ne [IK-4BH.

Henu uzyuenust pusnxu:

— MpHOoOpeTeHne UHTEepeca U CTPEMIIEHHUS 00yJaloUXcs K HAyUHOMY U3YYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— Ppa3BUTHUC HpCI[CTaBJIeHI/Iﬁ O HAYYHOM MCTOAC MMO3HAHUA U (I)OpMpOBaHI/IC HCCICI0BATCIIBCKOT'O
OTHOIICHUA K OKPYXKAIOIIUM SABJICHUAM,



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK Pe3yiibTaTa H3yYCHUsI OCHOB CTPOCHHS MAaTEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— ¢opMupoBaHUE NIPEACTABICHUH O POIU (DU3UKHU TSI pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHUTHE MPEACTABICHUIN 0 BO3MOXKHBIX cepax Oyaymien npodeccnoHaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3HKOIA, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HalpaBJICHHUU.

JlocTrkeHne 3TUX 1eJIe Ha YPOBHE OCHOBHOT'O 00IIIETr0 00pa3oBaHUs 00SCIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX SABJICHHUAX,

— HpI/IO6peTeHI/Ie y'MeHI/Iﬁ OIIHCHIBATh U OOBICHATH (I)I/ISI/I‘ICCKI/IG SABJICHHUA C UCIIOJIB30BaAHUEM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTeI;'IHII/IX paC‘IéTHHX 3a4a4 C UCIIOJIb30BaHHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— Ppa3BHUTHE YMEHHI HAOIIOATh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JIJAOOPATOPHBIE paOOTHI U
9KCHEPUMEHTAJIbHbBIC UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPUTEIbHBIX IPUOOPOB;

— OCBOCHHE IPUEMOB Pa0dOTHI ¢ nH(pOpManHel HU3NIECKOTO COICKAHUS, BKITFOUAst HHPOPMAITHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTUUYECKOE OIICHUBAaHNE HH(POpMAIIHH;

— 3HAKOMCTBO €O cepamu TpoecCHOHATBHON ACITENHHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXKCHUAX q)HBHqCCKOfI HAyKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
ob1ero oopazoBanus. JlanHas mporpaMmma rnpexycMaTpuBaeT u3ydeHue Gu3nku Ha 6a30BOM YpOBHE B
o0béMe 238 1 3a Tpu rosa o0ydyeHus o 2 4 B HeAeto B 7 M § Kilaccax M 1o 3 4 B HeJelto B 9 kiacce.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

7 KJIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
®du3nka — HayKa 0 IPUPOJIe, H3ydaeT (PU3NICCKUE SIBICHUS: MEXaHUYECKHE, TCTIOBBIC, JIEKTPUICCKUE,
MAaruuMTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3mepenue ¢puznueckux Bennuud. Gusznueckue npudopsl. [lorpemHocts
n3MepeHuil. MexxyHapoaHas CuCTeMa CAMHULL.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH U3y4YaroT MPUPOLy. EcTeCTBEeHHOHAYYHBIM METO/ TO3HAHMS:
Ha0JI0IeHNe, TIOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHE T'MIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE I'MIIOTE3,
o0bsicHeHUe HabogaeMoro apieHus. Onucanue Gpu3nyeckux sBJICHUHN C IOMOILBIO MOJIEIIEH.

JdemoHcTpauuu
1. MCX&HI/ILICCKI/IC, TCIIJIOBBIC, SHCKTpI/I‘-IeCKI/Ie, MAarHuTHBIC, CBE€TOBBIC ABJICHU.

2. ®usnueckue npruOOPHI ¥ MPOLEAYPa MPSIMBIX H3MEPEHH aHAIOTOBBIM M UG POBBIM IPUOOPOM.

JlabopaTropHbie padoThl U ONBITHI

1. Onpenenenue EHBI JEICHUS MIKAIBl U3MEPUTEIBLHOTO Tpudopa.

2. 3mepeHue paccTosiHUM.

3. U3mepenue o0bEMa )KUAKOCTH M TBEPIOTO TeJa.

4. OnpeneneHue pa3MepoB MaJIbIX TEll.

5. U3mepenue temneparypsl Py NOMOILHN KUIKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.

6. [IpoBeaeHme McciieI0BaHUS 110 TPOBEPKE TUIOTE3bI: JAITHHOCTD MOJETA MIAPUKA, MYIIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Paznes 2. [leppoHayabHbIe CBeIeHUSI O CTPOEHUH BelllecTBa

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBIThI, JOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE
BeniecTBa. OMBITHI, I0Ka3bIBAIOIIUE TUCKPETHOE CTPOSHHUE BEILIECTBA.

JIBrmxeHue yactull BemecTBa. CBsA3b CKOPOCTHU ABM)KEHHUS YaCTHUIL ¢ TEMIIEpaTypoid. bpoyHoBckoe
nBukeHue, 1M dys3us. BzanmoaelicTBre 4acTull BEIIECTBA: MPUTSHKEHNE U OTTAIKUBaHUE.

ArperaTHble COCTOSTHUS BELIECTBA: CTPOECHUE Ia30B, KHUJIKOCTEH U TBEPABIX (KPUCTAIUINYECKUX ) TEIL.
B3anMocBsA3b MeX 1y CBOMCTBAMH BELIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUM BOJIbI. B3aMOCBSI3b MEK Ty CBOMCTBAMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIxX
cocTostHUI BoJbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

JdemoncTpanuu
1. HaGmonenne OpOYHOBCKOTO JBH)KEHUSI.
2. Habmonenue nuddysum.

3. HaGnronenue siBneHuid, 0OBICHIIONUXCS TIPUTSDKEHUEM HIIA OTTATKUBAHUEM YaCTHIl BEIECTB.

JlabopaTopHbie padoThbl U ONBITHI
1. Ouenka auameTpa aToMa METOJIOM PSAO0B (C UCIIOIB30BaHUEM (GoTorpaduii).
2. OnbITH O HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITH MO0 OOHAPYKEHHIO JEHCTBUS CHIT MOJICKYJISIPHOTO TIPHUTSHKCHUSI.

Pasznen 3. /IBuskeHue U B3aUMO/I€iiCTBUU

Mexanunueckoe qBrxkeHue. PaBHoMepHoe n HepaBHOMEpHOE ABMKEeHUE. CKOpocTh. CpeHssi CKOPOCTh MPU
HEPAaBHOMEPHOM JIB>KEHHMH. Pacuér myTu 1 BpeMeHH JIBHKEHHS. PABHOMEpHOE 1 HEPaBHOMEPHOE JIBUKEHUE.
Cxopocte. CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBH)KEHUH. Pacuér myTu 1 BpeMeHU ABUKECHUSI.



SBnenne nHepuu. 3aKOH WHEPIHMH. B3anmoaeiicTBre Ten Kak MpUYuHa H3MEHEHHsSI CKOPOCTH ABM)KCHUS
Ten. Macca kak Mepa HHEepTHOCTH Tena. [ImoTHOCTh BemecTBa. CBS3b TNIOTHOCTH C KOJTMYECTBOM MOJIEKYII B
enuHuIEe 00bEMA BENIECTBA.

Cuna xak xapakTepucTHKa B3auMoaencTsus tei. Cuiia ynpyroctu u 3akoH I'yka. M3smepenue cuisl ¢
MOMOIIIBIO AUHAMOMETpA. SIBJI€HHUE TATOTEHU U cuia TsbkecTd. Cuna Tsbkectu Ha apyrux mianerax (MC).

Bec Tena. HeBecomocTs. CrioxeHne cuil, HalpaBJIeHHbBIX 10 OJIHOM npsmoi. PaBHoaelicTBytomas cui. Cuna
TpeHus. TpeHue CKOIBKEHHs M TPeHUE MOKos1. Tpenue B nmpupoae u texuuke (MC).

JdemoHcTpauuu

1. HabmoieHue MexaHu4ecKoro JABUKECHUS Teja.

2. U3mepeHune CKopoCTH MPSIMOJIMHEHHOTO IBUKEHUS.

3. HaGnronenue siBieHUs HHEPITUU.

4. HabnroieHre u3MeHEHUs1 CKOPOCTH MPH B3aUMOJIEHCTBUU Tell.
5. CpaBHeHHUE MacC 10 B3aUMOJICHCTBHUIO TEJL.

6. CnoxeHue cuJjl, HalpaBJICHHbIX 110 OJHON IPSIMOM.

JlaGopaTopHble padoThI U ONBITHI
1. Onpenenenrie CKOPOCTH PaBHOMEPHOTO JBIDKEHUs (IIapuKa B )KUIAKOCTH, MOJEIH JIEKTPUUECKOTO
ABTOMOOWJIS U T. II.).

2. Ompenenenue cpeiHel CKOPOCTH CKOJBXKEHHs OpyCKa WM [IapuKa 10 HAKIOHHOM MIOCKOCTH.
3. Onpezenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsDKeHUS (AepopMaIii) NPyKUHBI OT MPHI0KEHHON
CHUIBI.

5. OHBITH, ACMOHCTPUPYIOIIHE 3aBUCUMOCTE CHUJIbI TPCHUA CKOJIBXKCHUA OT BECA TCJIa U XapaKTCpa
COINMpHUKACAOIINXCA HOBCpXHOCTeﬁ.

Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. CiocoObl yMEHBIIIEHUS U YBEJIMUCHHUS 1aBlieHus. [aBneHnue raza. 3aBUCUMOCTh JaBJICHUS Ta3a
oT 00béMa, TeMrieparypsl. [lepenayua gaBieHus TBEPABIMH TeIaMH, KUAKOCTIMH U ra3aMu. 3akoH [lackans.
HHGBM&TI/I‘-IGCKI/IG MaAIllUHBI. 3aBI/ICI/IMOCTI) JOAaBJICHUSA ) KUAKOCTHU OT FJ'IY6I/IHI>I. FI/I)IpOCTaTI/I‘-ICCKI/Iﬁ napaz[oxc.
CooOuiaromuecs cocybl. [ 'napaBinyeckue MEXaHU3MbI.

ATtMmocdepa 3emian u atMocdepHoe AaBiaeHue. [I[pudnHbl cyliecTBOBaHHS BO3YIIHON 000104KH 3eMIIH.
OmnsiT Toppuuennu. M3mepenue atmMochepHOro gaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHUS OT
BBICOTHI HaJl YpOBHEM Mopsl. [Ipubopsl 11 n3MepeHust atMoc(hepHOro JaBiaeHuUs.

JlelicTBHE KUKOCTH U Ta3a Ha OTPY>KEHHOE B HUX TeJI0. BeITalIKMBaromias (apxumMe0oBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. BozayxormiaBanue.

JdemoHcTpauuu

1. 3aBuCHMOCTB JaBieHUS ra3a OT TEMIIEPATYPBHI.

. Ilepenavya naBiaeHMs )KUIKOCTBIO M Ta30M.

. Coobmiaromuecs cocysl.

. 'mapaBinueckwmii npecc.

. [IposiBnenue nencTBrsa aTMoc(hepHOro TaBICHHUS.

. 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIBI OT 00BhEMA OTPYKEHHON YaCTH TeJla ¥ TUIOTHOCTH YKUIKOCTH.
. PaBeHCTBO BBITAJKUBAIOLIEH CHJIBI BECY BHITECHEHHOMW YKUJIKOCTH.
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8. YcioBue miaBadus TEII: IIaBaHNUE WITH IOrpy>XCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA IUIOTHOCTEH
TEJ1a U ) KUAKOCTH.

JlabopaTopHbie padoThI U ONBITHI
1. UccrnenoBaHue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOM B )KMJIKOCTh YacTH Tea.



2. OnpeneneHue BoITAIKUBAIOLIEH CHIIBI, JEHCTBYIONIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI, IEUCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT MacChl TeNa.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKHUBAIOUIEH CHIIBI, ICUCTBYIOIIECH Ha TENO B )KUAKOCTH,
0T 00BbEMa OTPYKEHHOHN B KHUIKOCTh YaCTH TEJIa U OT INIOTHOCTH YKUIKOCTH.

5. KonctpyupoBaHnue apeoMeTpa Ui KOHCTPYHPOBAHHE JIOJIKH U ONpeziesieHre e€ rpy30n01bEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHEpPrus
Mexanudeckas pabora. MOIIHOCTb.
[TpocThie MexaHU3MBIL: pblYar, 6J0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs poruara. [Ipumenenue

MpaBWJIa PaBHOBECHUS pbldyara K 0JIOKy. «305o0Toe mpaBmio» Mexanuku. KI1J] mpocThIX MeXaHU3MOB.
[TpocTeie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanunueckas sueprusi. Kunernueckas u noreHuuanbHas sueprus. [IpeBparienue olHOro Bujia
MEXaHUYECKOH HEepPIruu B APYroil. 3aKOH COXpaHEHUsI JHEPIHH B MEXaHHKE.

JdemoHcTpauuu
[TpuMmepbl MPOCTHIX MEXaHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenennie paboThl CUIIBI TPEHUS ITPH PABHOMEPHOM JBUKEHUU TeJja M0 TOPU30HTATIBLHOMN
MMOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHS phluara.

3. U3mepenne KIIJI HakIOHHOM MJIOCKOCTH.

4. 3ydenune 3aKkOHa COXPAHEHUSI MEXaHUYECKOU SHEPIHUH.

8 KJIACC

Paznes 1. TensioBble siBJIeHUS

Monenu TBEPAOro, )KUAKOTO M ra3000pa3HOro cocTossHUM BemecTBa. Kpucrannmuueckue 1 aMmopgHbIe Tena.
OObscHEHUE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPJIBIX TEJ Ha OCHOBE MOJIOKEHUI MOJIEKYIIPHO-KUHETUYECKON
teopun. CMauyrBaHe U KalWJUIIpHBIE iBJIeHUS. TeroBoe paciMpeHue 1 cxaTHe.

Temmnepatypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTBIO TEIIOBOTO ABM)KEHUS YaCTHIL.

Buytpennsis sHeprus CriocoObl U3MEHEHUs! BHYTPEHHEH SHepruu: Terionepeaya U copeplieHue padboTsl.
Bunel Teronepenayn: TEMIONPOBOJHOCTD, KOHBEKLINS, U3ITyUCHHE.

KonnyecTBo TemnoTsl. Y aenabHas TEMIOEMKOCTb BellecTBa. TemIoo0MeH U TEII0BOE PaBHOBECHE.
VYpaBHeHue TemoBoro 6ananca. [InaBneHre u oTBepAeBaHUE KPUCTAJUIMYECKHX BELIECTB. YJeNbHAs
TeruioTa riasienus. [lapoobpazosanue u konaencanus. Mcnapenne (MC). Kunenue. Y nenpHas Temiora

nmapoo0pa3oBaHus. 3aBUCUMOCTh TEMITEpATyphbl KATICHHs OT aTMOC(HEPHOTO JaBJieHHs. BiaxkHOCTh BO3MyXa.
OHeprus TOIUINBA. Y IeJbHAs TEIJI0Ta CTOPAHUS.

[Tpuntumner padoTs! TermoBsix Asuratenei. KI1JI reroBoro asuraresns. TenaoBeie IBUTATEIN U 3aIIATa
okpyxaromeit cpeasl (MC). 3akoH coxpaHeHuUs U MPeBpalleHUs SHEPTUH B TerIoBbIX nporeccax (MC).

JdemMoHcTpanuu

1. HaGmoienne OpOYHOBCKOTO JBMXKEHUS

. Habmonenue nuddysuu

. Habmronenue sBieHU CMaurBaHUs M KAMWUISPHBIX SBICHUN

. HaGnroneHue TennoBoro pacumpeHust Tein

. I3MeHeHue naBneHus ra3a npu n3MeHeHHH 00bEMa U HarpeBaHUH UIIH OXJIaKIACHUU
. IIpaBuita n3mMepeHus TeMIeparypsl

. Buzsl Teruonepenaun

0 N N L B WD

. OxytaxkieHune mpy CoBEpIIEHUN pabOThI



9. HarpeBanue nipu coBepIIeHUN paOOTHl BHEITHUMH CHIIAMU
10. CpaBHEHME TEMIIOEMKOCTEN Pa3IMYHbBIX BEILIECTB

11. Habnronenne KumeHus

12 .HabnroaeHue ocTosHCTBA TEMIIEPATYPhI IIPU MJIaBICHUN
13. Moaenu TEIUIOBBIX ABUTATEIIEN

JlabopaTopHbie padoThl U ONBITHI

1. OnbITHl IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO IIPUTSKEHUS

2. OnpITHI MO BhIPAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa

3. OnbITHI 10 HAGIOICHHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPBIX T

4. OmpenencHre TaBICHHUS BO3IyXa B OAJUIOHE IIMPHUIIA

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHHsI BO3AyXa OT ero 00b&Ma U HarpeBaHus WU
OXJIaKCHUS

6. IIpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TeMITEPaTypHI

7. HabnroieHne n3MeHeHusl BHyTPEHHEHN SHEpruu Tejla B pe3yibTaTe TeIuionepeiadi U padoThl BHEIIHUX
970

8. MccnenoBanue BICHUS TEIJIOOOMEHA ITPU CMELLIMBAHUU XOJIOAHON U ropsYeil BOJIbI

9. Onpenenenye KOJIMYECTBA TEIIOTHI, IOIYYEHHOTI'O BOJIOM IPU TEIIOOOMEHE C HarpeThIM
METAIINYECKUM LIUJIUHAPOM

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca uCrnapeHust

12. Onpenenenue OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa

13. Onpenenenue yaenbHON TEMJIOTHI TUIABJICHUS JIba

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

DnekTpusanus Ten. [[Ba pona snexkTpudeckux 3apsaaoB. Bzaumoelictere 3apsikeHHBIX Ted. 3akoH Kynona
(BaBI/ICI/IMOCTB CHJIbI BSaHMOHeﬁCTBHﬂ 3ApAKCHHBIX TCJI OT BEJIMYHHBI 3apAa0B U paCCTOAHUA MCKIAY TeJ'IaMI/I).

Dnekrpudeckoe moje. Hanpspk€HHOCTD SJEKTPHUSCKOTO MO, [IpUHITUI CyTIepITO3UIINT IIEKTPUIESCKIX
moJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenn QJICKTPUYCCKUX 3apA10B. aﬂeMeHTapHLIﬁ BHGKTpI/I‘{CCKI/Iﬁ 3apsna. CTpOCHI/Ie aToMa. HpOBOI[HI/IKI/I
" JUDJICKTPUKH. 3akoH COXPAHCHUA JICKTPHUICCKOIr0 3apsaa.

DIIEKTPUUYECKHI TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. ICTOYHUKH MOCTOSTHHOTO TOKA.
JIefCTBUS DIEKTPUUIECKOTO TOKa (TETUIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUUYECKHA TOK B KHUIKOCTSIX
U Ta3ax.

9HCKTpI/I‘-ICCKa$I OCIIb. Cuna Toka. 3J'ICI(TpI/IquKOC HaIIpsA>KCHUC. COHpOTI/IBJICHI/IC IIPpOBOAHUKA. YaenpHOE
COIMPOTUBJICHHUEC BEIICCTBA. 3akon Oma JJid ydacCTKa LCIIn. HOCHGHOB&TGHBHOG " mapaJiyIeJIbHOC COCANHCHNEC
IMPOBOIHHKOB.

PabGora u MOIITHOCTB 3JICKTPUUCCKOT'O TOKA. 3akoH I[xcoynﬂ— Jlenna. QHCKTpI/I‘ICCKI/IC OCIu 1 HOTpC6I/ITC.III/I
3JICI(TpPI‘-ICCKOI71 9HCPIUU B 6LITy. KOpOTKOC 3aMbIKaHHUC.

ITocTostHHEIe MarduThl. B3amMoaelCTBHE ITOCTOSHHBIX MAardHUTOB. MarHutHoe mojie. MarHuTHOE I10JIe
3eMJIu ¥ €To 3HaueHue AJs )Ku3HU Ha 3emuie. OnbIT Jpcrena. MarHuTHOE 1oJie 3JEKTPUUECKOI0 TOKa.
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE. /[elicTBre MATHUTHOTO MOJISI HA POBOJAHUK C TOKOM.

DJIEKTPOABUTATEN IMTOCTOSIHHOTO TOKA. VICIOIb30BaHKE 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTe.

Omnbrter @apazes. SIBnenue snekTrpoMarauTHON HHAYKIMU. [IpaBumno Jlenna. Dnexkrporeneparop. CriocoOs
MOJIYYEHUS DJIEKTPUUECKON SIHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.



JdemoHcTpauuu

1. Dnextpuzanus Tein

JIBa poza JIEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIl
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKONA

DneKTpocTaTH4ecKast HHIyKIUs

3aKOH COXpaHEHMsI DJICKTPUUECKUX 3apsI0B

[IpoBOIHMKY U AUBIIEKTPUKHU

MonenupoBaHUe CHIIOBBIX JIUHUM 2JIEKTPUYECKOTO OIS

e I i

HcTouHNMKH MOCTOSHHOTO TOKA

9. [lelcTBUS 2JIEKTPUUYECKOTO TOKA

10. DnekTpuyeckuil TOK B )KUJIKOCTU

11. I'a30BBIit pa3psg

12. 3mepeHue cuiibl TOKa aMIIepMeTPOM

13. M3amepeHue 3JIeKTPUIECKOro HANpsKEHUsT BOJIBTMETPOM

14. PeocraT 1 Mara3uH CONPOTUBIICHUI

15. B3aumoaelicTBrE TOCTOSTHHBIX MarHUTOB

16. MonenupoBaHue HEBO3MOXKHOCTH pa3/IesICHUsS MTOJTIOCOB MarHuTa
17. MogenupoBaHue MarHUTHBIX TOJIEH MTOCTOSTHHBIX MAarHUTOB

18. OmbIT Opcrena

19. MarauTHOE moJjie ToKa. DJIEKTPOMAarHUT

20. JleficTBUE MarHUTHOTO IOJIsI HA IPOBOJHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKa

22. UccnenoBaHue sIBICHUS AIEKTPOMArHUTHON MHAYKITUH

23. OnsiTel Papanes

24. 3aBUCUMOCTD HaIlpaBJIEHUsI MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHHUS
25. DIeKTpOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThl U ONBITHI

1. OnbIThI 10 HAOTIOACHUIO STEKTPU3AINH TeJ HHIYKIIUEH U MIPU COMPUKOCHOBEHUHT

2. UccnepgoBanue AeMCTBUS SIEKTPUIECKOTO TOJIA HA IPOBOJIHUKHU U AUIEKTPUKH

3. COopka u mpoBepka paboThl ANMEKTPUIECKON e MOCTOSHHOTO TOKa

4. V3mepeHue u peryJupoBaHUE CUIIbI TOKA

5. M3mepeHue U peryiampoBaHue HaPsKEHUS

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO YE€pPe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTH JIEKTPUUECKOTO COMMPOTUBIICHHS TIPOBOIHUKA OT €TO JJIUHEI,
TIJIOIAM TTOTIEPEYHOTO CEYCHUS U MaTepHalia

8. TlpoBepka mpaBuiia CI0KEHUS HAMPSHKEHUH MPU TTOCIIEIOBATEIFHOM COSTMHEHUN JIBYX PE3UCTOPOB

9. TlpoBepka mpaBuia JJsi CUIIBI TOKA MPU ApATIICITBHOM COEIMHEHNN PE3UCTOPOB

10. Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOp

11. Onpenenenre MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYIIETO YEPE3 JITAMIIOUKY, OT HANPsKEHUS HAa HEH

13. Onpenenenne KIIJI narpeBarens

14. UccnenoBanne MarHUTHOT'O B3aNMOJEHCTBUS IIOCTOSIHHBIX MAarHUTOB

15. VI3yueHne MarHuTHOTO IMOJIS MOCTOSIHHBIX MarHUTOB MPU UX 00BEAMHEHUHU U pa3/IeJICHUN

16. UccnenoBanue neicTBUA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY



17. OnbIThL, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKU C TOKOM M MarHuTa OT
CUJIBI TOKA W HAIlpaBJICHUS TOKA B KATYIIKE

18. 3y4yeHue AecTBUS MAarHUTHOTO TOJISL HA MMPOBOJIHUK C TOKOM

19. KonctpyupoBanue u uzydeHue pabOThl JIEKTPOJBUTATENS

20. Uzmepenue KIIJ anexTpoaBUraTebHOM YCTAaHOBKU

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHON UHAYKIIUU: UCCIIEI0BAHNE U3MEHEHU
3HAUYEHMs ¥ HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUSA

Mexanunueckoe nBuxkeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTh MEXaHUUECKOIO
JBIKeHUs. PaBHOMEpHOE NIPSIMOJIMHEWHOE ABMKeHUE. HepaBHOMEPHOE NIPSMOIMHENHOE IBUKCHHUE.
CpenHsisi U MTHOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHoyckopeHHOE npssMonuHeiHoe apmkeHne. CBoodoanoe naaenue. Onbitel ['amumes.
PaBHOMepHOE ABHKEHUE IO OKpYX)HOCTH. [lepuon u yacrora obpamienus. JInHeiiHas 1 yriioBas CKOPOCTH.
LlenTpOoCcTpeMUTENbHOE YCKOPEHHE.

[lepssiit 3akoH HetoToHa. Bropoii 3akon Hetorona. Tperuii 3akon Herotona. [TpuHiun cyneprno3unuu
CHIL.

Cuita ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHHS CKOJIbKEHUS, CHIIa TPEHUS TTOKOS, APYTUE BUIbI
TPCHUSL.

Cuna TSKeCTH U 3aKOH BCEMHUPHOI'O TATOTCHUA. YCKOpeHI/IC CBO6OIIHOFO IIaICHUA. I[BI/I)KCHI/IG IIJIaHET
Bokpyr Connia (MC). [lepBas kocMuueckasi CKOpocTb. HeBecOMOCTh U meperpys3KkH.

PaBHoOBecue maTepuanbHON TOUKU. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Teja C 3aKperIEHHOM
OChI0 BpanieHus. MomeHT cuibl. LleHTp TskecTu.

Nmnynbe Tena. U3mMenenue umnynbca. UMnynbe cuiibl. 3aKOH cOXpaHEHUs! UMITylbca. PeakTuBHOE
nsuxenne (MC).

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cui TsxecTH, ynpyroctv, TpeHust CBsi3b SHEPTUU U pabOThI
[ToTenumanpHast SHEPTUs TeJa, MOIHATOIO HAJl HOBEPXHOCTHIO 3eMiIH. [[oTeHIMabHas SJHEprus CxKaTou
npyxuHbl. Kunernueckast sneprus. Teopema o KHHETHUECKON SHEPTUU. 3aKOH COXPaHEHUsI MEXaHUUYECKOI
JHEPTHH.

JdemoHcTpauuu

Habnronenne MexaHM4ecKOoro IBHKEHHS TeJla OTHOCUTENFHO PAa3HbBIX TNl OTCUéTa

CpaBHeHHE MyTeN U TPAEKTOPHUI IBUKEHUS OJJTHOTO U TOTO YK€ TEJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA
N3mepenne ckopocTH U yCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS

HccnenoBanne NMpU3HAKOB PaBHOYCKOPEHHOI'O JABM)KEHHUS

MR

HaGntonenue nBuXeHus Tena 1Mo OKpYKHOCTH
6. HaGmroieHre MexaHn4ecKuX sIBIICHUH, IPOUCXOAIUX B cucTeMe oTcuéTa «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKU
7. 3aBHUCHUMOCTb YCKOPEHHS Tella OT MacChl TeJla U ACUCTBYIOLIEH Ha HETO CHIIBI
8. HabmioneHue paBeHCTBA CHJI TIPY B3aUMOJICHCTBUU TeT
9. N3MeHeHue Beca Tejla IpU YCKOPEHHOM JIBH)KEHUU
10.Ilepenava umnyabsca npy B3aMMOJEHCTBUM TEN
11.IIpeobpa3zoBanus SHEPTUN TPU B3aUMOICHCTBUH TE
12.CoxpaHeHue UMITyJIbCca IPU HEYNIPYTOM B3aUMOIEHCTBUN
13.CoxpaneHue UMIynbca Ipu abCOIOTHO YIPYTOM B3aUMOACHCTBUU
14.HabmoieHre peakTUBHOTO JIBH>KEHUS



15.CoxpaneHre MEXaHUYECKON 3HEPT UM ITPH CBOOOJHOM IaJICHUU
16. CoxpaHeHHe MEXaHUUYECKOM SHEPTUU IIPU JBMKEHUM Teja MO JEHCTBUEM NIPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KoHcTpyHnpoBaHue TpakTa /Ui pa3roHa U TAIbHEHIIIEro paBHOMEPHOTO JIBIYKCHHS [IIAPHKA HITH
TEJICHKKU

2. Ompenenenue cpeHeil CKOPOCTH CKOJIBKEHHS OpYCKa WM JIBMOKEHHS IAPUKa 110 HAKIIOHHOM
TUIOCKOCTH

3. OmpenerieHue yCKOPEHHS TeNa IPU paBHOYCKOPEHHOM JIBHKCHHHU 10 HAKIIOHHOH IJIOCKOCTH

4. VccnenoBaHue 3aBUCMMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHON
CKOpPOCTH

5. IIpoBepka rUmoOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JBM)KEHUH 0€3 HauaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI

6. MccrnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAIBHOTO JTaBJICHUS

7. Omnpenenenne Ko3pUIIUESHTA TPSHHUSI CKOJIBKCHHUS

8. OmpeneneHue xECTKOCTH NMPYKUHBI

9. Omnpenenenre pabOTHI CUJIbI TPEHUS P PABHOMEPHOM JIBU)KEHUU TeJla IO TOPU30HTAIbHOM
MOBEPXHOCTHU

10.0Ompenenenre paboThl CHIBI YIPYTrOCTH MPU MOABEME TI'py3a C UCIOIH30BAHUEM HEMOABM)KHOTO U
MOABUKHOTO OJIOKOB

11.13yueHune 3ak0Ha COXpaHEHUs YHEPTUU

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUM: epro, YacToTa, aMIUIUTYAA.
MaremaTrueckuil 1 Npy>KUHHBIA MasTHUKU. [IpeBpalieHrne s3Hepruu npu KojaedaTeaIbHOM JBUKEHHH.
3aryxaroiue kojaebanus. BeiHy)aennbie koedanus. Pesonanc. Mexannueckue BoiaHbl. CBOWCTBA
MEXaHWUYECKUX BOJH. [IpoosbHbIE U TonepedHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacpOCTpaHEHUS.
MexaHnueckue BOJIHbI B TBEPOM Tene, ceiicmuueckue BoiaHbl (MC).

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IHQpa3ByK U yIbTpa3ByK.

JdemoHcTpauuu

1. HaGmroienue koneGaHuii Tes MO JeHCTBUEM CUJIBI TSDKECTH U CUJIBI YIIPYTOCTH
2. HaGmronenue kose0aHuii rpy3a Ha HUTH U Ha MIPYXXHHE

3. HaGnronenne BEIHYKIEHHBIX KOJIEOAHUI U PE30HAHCa

4. PacripocTpaHeHue MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHUECKHI PE30HAHC

JlabopaTopHbie padoThl M ONBITHI

1. Onpenenenrie 4acTOTHI U MEPHO/Ia KoJIeOaHUH MAaTEMAaTHIECKOTO MasTHIKA

2. OmpeneneHne YacTOThI U TIepHoa KoJIeObaHui Ipy>KHHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH NIEpHOIa KoJIeOaHU MOBEIIEHHOTO K HUTH Ipy3a OT JTMHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH TIeproa KojaeOaHU MPy>KMHHOTO MasiTHUKA OT Macchl Tpy3a

5. I[IpoBepka HE3aBUCUMOCTH TIEpHOJ1a KOJIeOaHi Tpy3a, MOIBEIICHHOT0 K HUTH, OT MacChl rpy3a 6.
OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpr0/ia KOJIeOaHUH MPY>KUHHOTO MasSTHHUKA OT MAacChl Tpy3a U
JKECTKOCTH MPYHKUHBI

7. U3Mepenne yCKopeHus: CBOOOHOTO TaICHUS

Pa3nen 3. DiieKTpoMarHuTHoOE 10Jie U 3J1eKTPOMATHUTHBIE BOJIHBI



DNEeKTpOMarHUTHOE MoJje. DIEKTPOMAarHUTHbIE BOJIHBL. CBONCTBA AJIEKTpOMAarHUTHBIX BoJH [Ikana
3JIEKTPOMArHUTHBIX BOJIH. CII0JIb30BaHUE DIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
JdemoHcTpauuu

1. CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH
2. BonHOBBIE CBOMCTBa CBETA

JlaGopaTopHble padoThI U ONBITHI

1. I/ISYI{GHI/IC CBOMCTB SJICKTPOMAariuTHBIX BOJIH C ITIOMOIIBIO MOOMJILHOT'O Teﬂe(bOHa

Pa3nen 4. CBeToBbIe AIBJICHUSA
JlyueBast moniens cBeta. Mcrounnku ceera. [IpsimonuneitHoe pactipoctpanenue ceera. 3armenust CoiHIa u

Jlynbl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpaXKEHUsI CBETA.

[Tpenomiienne cBera. 3akoH npenomieHus ceera. [loiHoe BHyTpeHHee oTpakeHne cBera. Mcronap3oBanue
IMOJIHOT'O BHYTPCHHETO OTPAXKCHUA B OIITUICCKHUX CBECTOBOAAX.

JInnza. Xox myuedt B tuH3e. Ontuyeckas cucreMa oToanmnapara, Mukpockorna u teneckona (MC). ['na3
KaK OITHYECcKasi cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenune 0enoro ceera B CIICKTP. OmnebiTel HetoToHa. CnoskeHue CIICKTPAJIbHBIX IIBETOB. HI/ICHepCI/Iﬂ
CBCTa.

JlemoHCTpanumn
[IpsamonuHeiiHOe pacipoCTpaHEHHE CBETA.

OTtpaxkeHue cBera.

ITonmyyenne n300pa’keHUi B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienue ceera.

OnrHYecKnii CBETOBO/I.
Xon nyuelt B cobuparomeit TuH3e.
XoJ J1y4ei B paccenBarollen JIMH3E.

® NN kD =

[Tonyuenue n300paskeHU ¢ TOMOIIBIO JIMH3.

9. Ipunnun aeictBus GoToanmapaTa, MUKPOCKOIIA U TeIECKOTMA.
10.Mopens rnasa.

11.Pa3znoxenune 6eoro cBeTa B CIEKT).

12.HOJ’Iy‘-ICHI/IC Oeyoro cBeta IIpH CIIOKCHUU CBETA PA3HLIX IIBETOB.

JlaGopaTopHble padoThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH YTJla OTPa>KEHUsI CBETOBOTO JIyda OT yrijia MajeHHusl.

2. I/ISy‘{CHI/IC XapaKTCPUCTHUK I/1306pa)KCHI/I$I mpeaMcETa B IJIOCKOM 3CpKaJic.

3. HccnegoBanue 3aBUCUMOCTH yriia nmpeJIOMJICHUS CBETOBOI'O Jiyda OT yTJia MaACHUA Ha I'PaHUIIC
«BO3AYX—CTCKIIO».

4. Tony4yeHue n300paxxeHMi ¢ TOMOIIBIO COOMPAOIIIEH JIMH3BI
5. Onpenenenue HOKYCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI CO OMpArOIeii TNH3HI.

6. OmbITH IO PA3JI0KCHUTO Oenoro ceera B CIICKTD.

7. OnBITHI 110 BOCTIPUSATHUIO I[BETa MPEAMETOB IIPU UX HAOIIOJACHUN Yepe3 LIBETOBbIE (DUITBTPHI.

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Omneitel Pe3epdopna u mranetaprast Mmoaens atroma. Moaens aroma bopa. Mcnyckanue u morsomeHue
cBera aromMoM. KBaHThI. JInHeUaTbie CIEKTPHI.

PagnoaktuBHOCTB. Anbda, 6eTa u raMmaunziaydenus. CTpoeHrue aToMHOTo siipa. Hykimonnas Mmoaens



aToOMHOTO siapa. M30TonsbI.
PannoaktuBHble npeBpaienus. [lepuoa nmomypacnaga aTOMHBIX siAEp.
S nepuble peakuuu. 3aKOHbI COXPAHEHHS 3apsJ0BOTO M MAaCCOBI'O YHCEIl. DHEPTrusl CBSI3U aTOMHBIX SIIIED.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u nenenus saep. Mcrounuku sneprun Connna u 38€3n (MC).
Snepnas sHepreTuka. JIeicTBUS paguoaKTUBHBIX U3Ty4eHUH Ha kuBbIe opranu3Mbl (MC).

JdemoHcTpanuu

1. CrieKTphl U3Ty4E€HUS Y TTOTJIOLICHUSI.

2. CexTpsl pa3IndyHbIX ra3oB.

3. CnexTp BoaoOpoIa.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka MOHU3UPYIOIIUX U3ITy4YCHHH.

6. Perucrpanus usiny4eHus IPUPOAHBIX MUHEPAJIOB U IIPOJIYK TOB.

JlabopaTopHbie padoThl U ONBITHI
1. Habmro1eHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIYy4YEHHUS.

2. UccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHU YaCTHIIBI 10 TOP MO3HOMY TyTH (110 (hoTorpadusim).
3. U3mepenne paanoakTHBHOTO OHA.

IoBTOPUTENHLHO-00001IAIOIINI MOTYJIb

[ToBTOpUTENBEHO-00001IAIOLINI MOy b IPEIHA3HAYEH ISl CUCTEMATU3aluu U 00001IeHUs TPEeAMETHOTO
COZIEp KaHUs M OTIBITA JESATEIHLHOCTH, IPUOOPETEHHOTO NIPU U3yYCHUHU BCETO Kypca (PU3UKH, a TAKKE IS
noAroToBku K OCHOBHOMY IOCYIapCTBEHHOMY SK3aMeHy Mo (hu3uKe /it 00yJaromuxcs, BBIOPaBIINX 3TOT
y4eOHBIN MpeIMeT.

[Ipu n3ydeHun JaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI IEITEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CTIEYNBAETCS JOCTUKEHHE MPEAMETHBIX U METANPEAMETHBIX IIAHUPYEMBIX PE3YIIbTaTOB
oOyueHwusi, GOpMHUPYETCS] ECTECTBEHHO-HAYUYHAas TPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB MCCIIETOBAHUS
SIBJICHUH TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBICHATH (DU3NUCCKUE SIBJICHUSI, IPUMEHSISI
MOJyYCHHBIE 3HAHUSA, PEIIATh 3a/1a4M, B TOM YHMCIIE KAYECTBEHHBIE U OKCIIEPUMEHTAJIbHBIE.

HpI/IHI_II/IHI/IaJ'ILHO JE€SATEIbHOCTHBIN XapaKTEp JAHHOI'O pa3Jciia peaiu3yeTcs 3a CU€T TOro, 4TO y4alucecsa
BBIITOJHAIOT 3aaHWsA, B KOTOPBIX UM IMPCAJIaracTcCs:

— Ha OCHOBE TOJIYYCHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBSICHATH (PU3UUECKUE SIBJICHUS B
OKPY’KaIOIIIEeH MPUPOJIC Y TIOBCETHEBHON KU3HH;

— HCIOJIb30BaTh HAYYHBIC METOAbI UCCIICAOBAHUA (I)I/I3I/I‘-IGCKI/IX HBHCHHﬁ, B TOM YHUCJIC OJId ITPOBCPKU
THUIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

— OOBACHATH HAayY4YHBIC OCHOBBI HanOoJee BaXKHBIX ,ZIOCTI/I}KeHI/Iﬁ COBPEMEHHBIX TeXHOHOFHfI,
HAIIpuMep, MPakTUICCKOro UCIIOJIB30BAHUSA PA3JIMYHBIX UCTOYHUKOB SHCPIrUU Ha OCHOBC 3aKOHA
MMpEeBpalICHUA U COXpPAaHCHHA BCECX N3BCCTHBIX BUOB SHCPI'UH.

Kaxkast u3 TeM JaHHOTO pa3jiena BKIYaeT SKCIePUMEHTAIbHOE UCCIIeI0BaHe 0000IIIafoIIero
xapakTepa. Pazzen 3aBepiaeTcs mpoBeICHUEM TUATHOCTUYECKOMN M OIICHOYHOU PabOThI 32 KypC OCHOBHO#
MIKOJIBI.



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

N3yuenune pusuku Ha ypoBHE 0a30BOT0 00IIET0 00pa30BaHMs HANPABICHO HA JOCTHKEHUE TUYHOCTHBIX,
MCTAIIPECAMCTHBIX U MTPCAMCETHBIX 06pa3OBaTeHBHBIX PE3yJIbTATOB.
B pesynbrarte u3ydenus GpuU3MKu Ha ypoBHE 6a30BOT0 0011eT0 00pa3oBaHus y 00ydaromerocsi opMHUpYIOTCS

CJICAYIOMUC JINYHOCTHBIC PC3YJILTATHI B HaCTU:

1) naTpuoTHYeCKOro BOCIIUTAHUSA:

- YBOXXCHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (DU3MUYECKON HAYKH;

- [ICHHOCTHOE OTHOIIICHUE K JOCTHKCHUSM POCCUNUCKHUX YIEHBIX-(PU3UKOB;

2) rpaskIaAHCKOI0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTUBHOMY Pa3BUTHIO B OOCYXJIEHUH OOIIECTBEHHO 3HAUMMBIX U 3TUYECKUX MPOOIEeM, C
MPAKTUYECKUM MTPUMEHEHHEM JIOCTHKCHUN (DU3UKH;

- OCO3HAHHE BAKHOCTH MOPAIbHO-ITHYCCKHUX IPe0Opa30BaHUM B ICATEIHHOCTH YIEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BocmpusiTie 00pa3iioB GU3NYECKON HAYKU: UX MOCTPOCHUMN, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOT'0 MO3HAHUA:

- OCO3HaHME IIEHHOCTEN (PU3UYECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUSI MUPa, OCHOB
Pa3BUTHUS TEXHOJIOTUN, BaKHEUILIEH OCHOBBI KYJIbTYPHI;

- pa3BUTHE HAYYHOM JTIOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNbHOCTH;

5) popMupoBanue KyJbTYPbI 310POBbS H IMOIMOHAIBLHOT0 HACTPOEHHS:

- OCO3HaHHE IIEHHOCTeN 0e30macHoro 00pasa KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH
MpaBJI O€30MaCHOTO TIOBEICHUS Ha TPAHCTIOPTE, HA I0POrax, C AJIEKTPUUECKUM U TETIIOBBIM
000py/IOBaHUEM B OBITOBBIX YCIOBUSX;

- cpOpMUPOBAHHOCTH HABBIKOB pe(IEKCUM PEBOIOIIUU, CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ TpaBa y
JPYTOTo YeIOBEKa;

6) TPy10BOr0 BOCIIUTAHUA:

- aKTUBHOE y4acTHe OpraHU3alliy B peaau3allii MpakKTHUECKUX 3a1a4 (B paMKax CEeMbH,
o0pa3oBaTenbHOM, TOPO/Ia, Kpasi) TEXHOJOTUYECKON M COIMAIbHON HAIMPaBICHHOCTH, TPEOYIOIMIUX B TOM
quciie ¥ QU3NYeCKUX 3HAHUM;

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOM;

7) 3K0JIOTHYECKOT0 BOCTINTAHUSA:

- OpUEHTAIM Ha TpUMEHeHNe (PU3UIECKUX 3HAHUN VIS PEIISHU 3a/1a49 B 00JIaCTH OKPYKAIOIICH CpeIbl,
IJTAHUPOBAHUE MOCIEAYIOIUX AEHCTBUI U OIIEHKA MX BO3MOKHBIX MOCIEACTBHUI JJIsI OKPY>KarOIIEeh
Cpelibl;

- OCO3HaHHE MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX PeIIeHus;

8) ajanTanmns K MEHSAIOIIUMCH YCIAOBHAM COIMAJIBLHOW M PUPOIHOM Cpeabl:

- HE0OXOIMMOCTh BO BHUMAHUU MPU BHIMOIHEHUH U UCCIIEIOBAHUIX (HU3NYECKON HAIlPaBJICHHOCTH,

OTKPBITOCTH OIBITAa U 3HAHUH JAPYTHX;



- IIOBBIIICHUC YPOBHA CBOEH KOMIETEHTHOCTU 4YCpe3 MPAKTUUCCKYHO ACATCIIbHOCTD,

- CTPECMJICHUC K MTOABJICHUTIO HOBBIX 3HaHI/II>'I, B TOM YHUCJIIC q)OpMy.HI/IpOBaTB Uacu, MOHATHUSA, TUIIOTE3BI O
(bU3UIECKUX 00BEKTAX U SIBJICHUSAX;

- OCO3HaHME HEJIOCTATKOB XOPOIIUX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (DU3NYECKHUX 3HAHUM;

- CTPEMJICHUC aHAJIM3UPOBATDH WU BBIABJIIATL B3AUMOCBA3U IPUPOIHIL, O6IJ.[€CTBa 1 3KOHOMHKH, B TOM YUCJIIC
C UCTIOJIb30BaHUEM (PU3UYECKUX 3HAHUM;

- OIICHKa CBOHUX ,Z[CI\/'ICTBI/II‘/’I C y4€TOM Oprmanmeﬁ Cp€abl, C YUETOM BO3MOKHBIX HOCHGHCTBHﬁ.

Uzyuenue yuebHoro npenmMera «Pu3rka» Ha YpOBHE OCHOBHOTO O0IIEr0 00pa3oBaHusl JOIKHO
o0ecreunBaTh JOCTHKEHHUE CICAYIONINX JTHYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNIbTaTOB.

— TOTpeOHOCTH B (hOpMUPOBAHUH HOBBIX 3HAHUH, B TOM YnCIiie (OPMYIHPOBATH UICH, MOHATHS,
TUNOTE3bl O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

— OCO3HaHUe Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00nacT Gpu3mku;
— TUIAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

— CTPEMJICHHC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U IIPUPOALI, 06IJ_I€CTBa 1 3KOHOMHMKH, B TOM
YHuCJIC C UCIIOJIBb30BAHHUCM (1)I/I3I/I‘leCKI/IX 3H8.HI/II71;

— OIICHKA CBOUX JICUCTBUH C YUETOM BIMSIHHS Ha OKPYKAIOMIYIO CPEly, BO3SMOXHBIX TTI00aTbHBIX
MOCJIEICTBUH.
METAIIPE/IMETHBIE PE3YJIBTATDI

y}lHBepcaﬂbHLIe No3HaABAaTeJbHbIE AeiicTBUS

ba3zoevie nocuueckue oeiicmeun:
— BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbBIE TPU3HAKU OOBEKTOB (SIBJICHHI);
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PHUKAIIUU, OCHOBAHHUS JIJIsl 000OIIEHUS U CPABHEHHUS,

— BBISBJISTH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBaEMbIX (haKTax, TaHHBIX U HAOIIOACHHUSX,
OTHOCSILINXCS K (PU3UUECKUM SIBIICHUSM;

— BBIABJIATH NIPUYIUHHO-CIICACTBCHHBIC CBA3U MPHU U3YUCHUU (I)I/I3I/I‘-IGCKI/IX SIBIICHUI U mponecCoB;
ACJIaTh BBIBOABI C UCITOJIB30BAHUEM ACAYKTUBHBIX U HHAYKTHUBHBIX yMOSElKHIO‘—I@HHﬁ, BBIIBUT'AaTh
THUITIOTE3bI O B3AUMOCBA3AX (bHSH‘IeCKI/IX BCJIMYHH,

— CaMOCTOSITENIbHO BBIOMPATh CIIOco0 perieHus yueOHoi pusnueckoit 3ajaun (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PELIeHHUs, BBIOOP Haubosee MOAXO0IAIIEr0 C YIETOM CaMOCTOSATENIBHO BBIIEICHHBIX
KpUTEPUEB).

ba3zoevie uccnedosamenvckue oelcmeust:
— HMCIIOJIB30BAaTh BOIIPOCHI KaK HUCCIEI0BATEIbCKUI HHCTPYMCHT IIO3HAHUA;

— MPOBOAUTH [0 CAMOCTOATEIHHO COCTABIIEHHOMY IJIAHY OMBIT, HECIIOXKHBIN (PU3NYECKUil
9KCIIEPUMEHT, HEeOOJIbIIIOE HCCieI0BaHuE (GU3UNUECKOTO SIBICHHUS;



— OLCHUBATh HA IPUMCHHUMOCTb U JOCTOBEPHOCTDH I/IHq)OpMaI_[I/IIO, IMOJIYYCHHYIO B XOJ€ UCCIICAOBaHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITETHLHO (POPMYITHPOBATH 00OOIIEHUS U BHIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0IeHUS, OIIbITA, UCCIICOBAHMS;

— TPOTHO3MPOBATH BO3MOXKHOE JTAJIbHEHIIIee pa3BUTHE (PU3HMUECKUX MPOILIECCOB, a TAKIKE BBIABUTATh
IPENOI0KEHU 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paboma c ungpopmavueii:

— MPUMEHSTH Pa3jIN4Hble METO/Ibl, HHCTPYMEHTBI U 3allPOCHI NPH MOUCKE U 0TOOpE HHPOPMAILIIH UITH
JTaHHBIX C YUETOM MpEJIOKEHHON yueOHOM pu3nueckoi 3aaauu;

— aHaJM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH UH()OPMAIHIO pa3IMYHBIX BUIOB U GOpPM
IIPE/ICTABIICHHUS,;

— CaMOCTOSITENILHO BBIOMPATH ONTUMAIBLHYIO (hOpMY TpeACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH
pelaemMble 3314 HECIIOKHBIMU CXEMaMH, AUarpaMMaMi, HTHOU TpaduKoil 1 nX KOMOMHAITUSIMH.



YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

— B X0/JIe 00CyXIeHHs yueOHOro MaTrepuasa, pe3yibTaToB JIa0OPaTOPHBIX PadOT U MPOEKTOB 33/1aBaTh
BOTIPOCHI IO CYIIIECTBY O0CY»XTaeMOl TeMbl U BBICKA3bIBATh HJICH, HAIICTICHHBIC HA DPEIICHUE 3a7a9u U
noJiep>KaHue OaroXenaTeaIbHOCTH OOLICHHUS;

— COIIOCTABJISATh CBOM CYXKJEHHUS C CY)KICHHSAMU JAPYTUX YYaCTHUKOB JUAIOra, OOHAPYKUBATh
pa3auvmue U CXOJCTBO MO3ULIUH;

— BBIPAXAaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

— MyOJIMYHO MPEACTABIATH PE3YAbTAThl BBIMOIHEHHOTO (DU3HUECKOTO OMbITa (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmuasn desamenpbHOCMb (COMPYOHUYUECHBO):

— MOHHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ UHIUBUYaIbHOU pabOThl IPU PEIICHUU
KOHKPETHOU (hU3MUYECKOIl MPOOIEeMBbL;

— MPUHUMATH LEIH COBMECTHOMN AESITEIbHOCTH, OPTaHU30BbIBATh ACUCTBUSA MO €€ JOCTUKECHUIO:
pacrpenenaTb poyik, 00Cy aaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI)I, A0CTHUTasl KAYCCTBCHHOI'O PE3yJjibTaTa 110 CBOEMY HAIIPABJIICHUIO U
KOOpAUWHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOJICHCTBHSI.

YHuBepcanbHbIe peryJIaTHBHBIC 1eHCTBUSA

Camoopzauusauu;l:

— BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMINX JIJIsl pelIeHUus (PU3nIecKux
3HAHUI;

— OpUEHTUPOBATHCS B PA3IUYHBIX MOJAX0AAX NPUHATHUS pelleHUl (MHAUBUAYAIbHOE, IPUHATHE
pelleHus B IpyIe, IPUHATUE PEIIeHUH rpymnmnoil);

— CaMOCTOSITEIILHO COCTABJIATH AJITOPUTM peIIeHUs] PU3MUECKON 3a]jauu WU IIJIaHa UCCIICIOBaHMS C
y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpesiaraeMbie
BapUaHTHI PEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghaexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYAllUH U TIPeIaraTh MmiaH e€ n3MEHEeHHUS;

— O0OBSACHATH IPUYUHBI JOCTUKEHUSI (HEAOCTUKEHUS) PE3YIbTATOB JAESITeIbHOCTH, JaBaTh OLEHKY
npuoOpeTEHHOMY OIIBITY;

— BHOCHUTB KOPPCKTUBLI B ACATCIBHOCTD (B TOM YHUCJIC B X0/ BBIITOJIHCHUA (bI/I3I/I‘-ICCKOI‘O HUCCIICO0BAaHUA
WM [IPOEKTA) HAa OCHOBE HOBBIX 00CTOSTENLCTB, I3MEHUBIINXCS CUTYAllul, YCTAHOBIEHHBIX OLIHOOK,
BO3HUKIIIUX TPYAHOCTEW;

— ONLCHUBATb COOTBCTCTBHUC PE3YyJIbTaTa LECINU U YCIOBUAM.

3M0l(ll0HaJleblﬁ UHmMmesliekm:



— CTaBUTh ce0s Ha MECTO JAPYroro yeiaoBeka B X0/1€ CIopa WK AUCKYCCUU HA HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Ipunamue cedsn u opyaux:

— MpU3HABaTh CBOE MPABO HA OLUIMOKY MPH pelIeHur (U3NUECKUX 3a/1a4 WK B YTBEPIKICHUAX HA
Hay4YHbIE TEMBI U TaKOE K€ MPaBo JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE IOJDKHBI OTPAXKATh CHOPMHUPOBAHHOCTD y 00YJAIOIIUXCS
YMEHUU:

— JHCIIOJIB30BAaTh MOHATHS: (U3NIECKHUE M XUMHUYECKHE SBJICHUS; HAOII0IeHUE, SKCIIEPUMEHT, MOCTIb,
THIIOTE3a; €AMHNLBI (PU3NYECKUX BEIIMYHMH; aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS BEIIECTBA
(TBEpHOE, KUIKOE, Ta3000pa3HOE); MEXAHUYECKOE IBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSMOJIMHEHHOE), TPACKTOPHS, PAaBHOICHCTBYIOMIAs CHII, teopmanus (yrnpyras, miacTudeckas),
HEBECOMOCTb, COOOUIAIOIINECS COCY/IbL;

— pasnuyath sBieHus (AudQy3us; TEII0BOE IBUKEHNE YAaCTHII BEIIECTBA; pABHOMEPHOE IBUKCHUE;
HEPAaBHOMEPHOE JIBM)KECHUE; NHEPLIUS; B3aUMOJEHCTBHUE TEJl; PABHOBECUE TBEPBIX TEJI C 3aKPEIUIEHHON
OCBIO BpallleHMsI; Ilepe/jaya JIaBlIeHus TBEPABIMU TeIaMU, KUAKOCTSIMU U ra3aMu; atMochepHoe
JaBJICHUE; IUIABaHME TE€N; MPEBPALCHUS MEXAaHUYECKONW SHEPIUM) MO OIMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (PU3MUYECKUX SIBJICHUHN B OKPY)KAIOILIEM MHUPE, B TOM UUCIIE
(du3nyeckre sIBIEHUS B IPUPOJIE: PUMEPHI JBIKEHUS ¢ PA3IMYHBIMU CKOPOCTSAMH B )KUBOW U HEXKUBOU
IpUpoJIe; AeMCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOr0O AaBJICHUS Ha )KUBOU
OpraHM3M; IUIaBaHUE PbIO; phIUary B TEJ€ YeJIOBEKa; PU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIIEISATh CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SBICHUM;

— OMHCHIBATh U3YUEHHBIE CBOICTBA TN M (PU3NYECKHE SBICHUS, UCTIONB3YS (PU3NUECKUE BEITUYUHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTH, CPEIHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSDKECTH, BEC Tela, CUJla TPeHUs, TaBJieHne (TBEPIOTO Tela, KUIKOCTH, Ta3a), BHITAIKHWBAIOIIAS CHIIA,
MexaHu4ecKas paboTa, MOIIHOCTD, IJIEYO CHUJIbI, MOMEHT CHJIBI, KOA((PUITUEHT MOJIE3HOTO IEUCTBUS
MEXaHU3MOB, KHHETUYECKas ¥ MOTEHIMAIbHAS YHEPTHS ); IPU ONMMCAHUU MPABUIBLHO TPAKTOBATH (DU3H-
YECKHUIl CMBICII UCTIONIb3YEMBIX BETHUMH, MX 0003HAYCHUS U €AMHUIIB (PU3NYECKUX BETUUNH, HAXOIUTh
(GhOpMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMU BETUYUHAMU, CTPOUTD TPaPuKH
M3YYEHHBIX 3aBUCUMOCTEN (PM3UIECKUX BEITMYHH,

— XapaKTepu30BaTh CBOMCTBA TeJI, ((PU3NUECKUE SIBJIICHUS M MIPOIIECCHI, UCTIOIB3YS MTPaBUia CIOKEHUS
cu (BIOJIB OJTHOM TIpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumeia, MpaBUJIO paBHOBECHUS
pbraara (6710Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTHH; TIPU STOM
JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aITUCHIBATh €T0 MaTEMaTUYECKOE BBIPAKCHHUE;

— 00BACHATH (PU3NUYECKUE SIBICHUS, MPOLECCHl M CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyalui MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBIATh MPUUNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00BbsCHEHHE N3 |—2 JTOTMYECKHX IIAaroB ¢ ONMOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PM3MUECKUX SBJICHHM,
bu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pemiate pacu€THBIC 3a1a4M B 1—2 1eHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nUecKkre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a41 3allUChIBATh KPATKOE YCIOBHE, MOA-



CTaBJIATH (PU3NUECKHE BETUYUHBI B (POPMYIIBI U IPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIEC JJaHHbIE,
HE0OXOIUMBIE JJIs PEIIeHNUs 3a]a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUHHBI;

— pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOIIH (PH3UIECKUX METOIOB; B O CAHUU
HCCJICIOBAHMSI BBIJCIATDH ITPOBEPSEMOE MPEAINOIOKEeHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIN Pe3yNbTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITA, JIeJIaTh BBIBOJIBI [10 €T0 PE3yJIbTaTaM;

— MPOBOAUTH OMIBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABJICHUN WK (PU3UYECKUX CBOWUCTB TEII:
(dopMynHpoBaTH MPOBEPSEMBIC PEATONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIII0KEHHOTO
000py0Ba- HHsI, 3aITUCHIBATH XOJI OIBITA H (YOPMYIHPOBATH BBIBOIBI;

— BBITNIOJHSATH MPSMBIC H3MEPEHUS PACCTOSIHUS, BPEMEHH, MaCcChl Tela, 00bEMa, CHITBI U TEMIIEPATYPHI
C HCIOJIb30BAaHUEM aHAJIOTOBBIX U LHHU(POBBIX MPUOOPOB; 3aMKUCHIBATH MTOKa3aHUS IPUOOPOB C YUETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— TPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOH (pU3HuecKoi BeIMUUHBI OT IPYToil ¢
HCIIOJIb30BaHUEM MPSAMbIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBMIXKYILETOCs Tela OT BpPEMEHU
JIBYDKEHUS Tejla; CUIIbl TPEHUs CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel U
HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOIIAIN COIPUKOCHOBEHUS TEN; CWJIBI YIIPYTOCTH OT YAJIMHEHUS
IPYKUHBI; BEITAJIKUBAIOIIEH CUIIbI OT 00bEMA MOrPY>KEHHOM YaCTH TeJla M OT IIOTHOCTH KHUJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJla, OT NIyOWHBI, HA KOTOPYIO MIOTPYKEHO TEJIO0; YCIOBUH TJIAaBAaHUS TEI,
yCIIOBU paBHOBECHs pbluara u 0J0KOB); y4aCTBOBATh B INIAHUPOBAHUN Y4EOHOIO UCCIIEIOBAHMUS,
COOMpaTh YCTAHOBKY W BBIMIOJIHATH H3MEPEHHUS, CIIEAYS MPEII0KESHHOMY TUIaHy, (UKCHPOBAThH
pe3ysbTaThl HOJYYEHHOM 3aBUCUMOCTH (PU3NUECKUX BEJIMUYUH B BUJIE MPEJUIOKEHHBIX TaOIUI] U
rpaduKoB, eaTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBAHMUS;

— M[OPOBOAUTH KOCBCHHLIC U3MCPCHU A (I)I/I3I/ILIGCKI/IX BCIINYHMH (HJ'IOTHOCTL BCIICCTBA XXUAKOCTH U
TBépI[OFO TCJIa; CUJIa TPCHUA CKOJIbKCHUA, JaBJICHUC BO3/1yXd, BhITAJIKMBaroIlad Cujia, I[efICTBYIOmaX Ha
HOFPY)KéHHOC B XXUIAKOCTB TCJIO, KOB(I)(I)I/II_II/ICHT MMOJIE3HOI'O JICHCTBUSA MMPOCTBIX MeXaHI/ISMOB), CIICays
Hpe,I[JIO)KeHHOﬁ HWHCTPYKIUU: IPH BBIITIOJIHCHUN I/IBMepeHI/Iﬁ CO6I/IpaTL SKCIICPUMCHTAJIbHYIO YCTaHOBKY
1 BBIUHCJIATH 3HAUCHUE NCKOMOM BCJIIMYMHBI,

— co0oaTh MpaBuUiIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ 1a0opaTOpHBIM 000pYyI0BaHUEM;

— yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOLIAIOIIMECS COCY/IbI, OapOMETp, pbluar, OABMKHbIN U HETIOABUKHBIHN OJIOK,
Ha- KJIOHHAas IIOCKOCTb;

— XapaKTepU30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX MPHOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOH
Ha UX OIIMCAaHUs (B TOM 4HHCJIEC: TOAIIINUITHUKH, yCTpOﬁCTBO BOAOIIPOBOJA, FI/I}IpaBJ'II/I‘-IeCKI/Iﬁ mpecc,
MaHOMETp, BBICOTOMED, MOPLUIHEBOM HACOC, apEOMETP), UCTIONb3YsI 3HAHUS O CBOMCTBAX (PU3HUECKUX
ABJIEHUHN ¥ HEOOXOAUMBbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTh HH(GOPMAIUIO O IPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
¢bu3nyecKuX 3HaHUM B MOBCETHEBHOM JKU3HU ISl oOecrieueHus: 0€30MacHOCTH TP 00paIieHnuH ¢
npuOoOpaMy U TEXHUYECKHUMH YCTPOICTBaMU, COXpaHEHUS 37J0POBbS U COOIOIEHUS HOPM
HKOJIOTUYECKOTO ITOBEJECHUS B OKPYKAIOIIEH Cpelie;

— OCYIIECTBIISATh OTOOP UCTOYHUKOB MHPOpMAIH B ceTh VIHTEpHET B COOTBETCTBHUHU C 3a/laHHBIM
IIOMCKOBBIM 3aIlIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUHM U IIYTEM CPaBHEHUSI PA3JIMYHBIX HCTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOPAs SIBJISETCS MPOTHBOPEUYUBON MIIM MOXKET OBITh HEZIOCTOBEPHOM;

— HCIOJIb30BaTh MIPU BHIIOJHEHUH YU€OHBIX 3aJJaHUI HayYHO-TIOMYJIAPHYIO JTUTEPATypy (PU3NUECKOTOo



COJIepKaHusl, CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTu HTepHeT; BianeTs npuéMamMu KOH-
CTIIEKTHPOBAHUS TEKCTa, MPeoOpazoBaHus HHPOPMALIUU U3 OHOIM 3HAKOBOM CHCTEMBI B JPYTYIO;

— CO31aBaThb COOCTBEHHBIE KpaTKUC NNUCbMCHHBIC U YCTHBIC COO6H_I€HI/I$I Ha OCHOBE 2—3 UCTOYHHUKOB
uHpOpMaUK GU3NUECKOTO COJIEPKAHMSL, B TOM YUCIIE yOJINYHO JIeIaTh KpaTKUe COOOIIEHUS O
pe3ysibTaTax NpOEKTOB WM Y4eOHBIX MCCIICOBAHUI; TPU 3TOM I'PAMOTHO UCIIOJIB30BATh U3Y4YEHHBIH
HNOHSATUHHBIN anmapat Kypca GU3HKH, COIPOBOXKIATH BHICTYIUICHUE MTPE3EHTALIUCH;

— TIPH BBIMIOJIHEHUH YYEOHBIX ITPOCKTOB U MCCIEAOBAHUN PACTIPEACIISATh O0S3aHHOCTH B TPYIINE B
COOTBETCTBUU C IIOCTABJIICHHBIMHU 33/1a4aMH, CJIEIUTH 3a BBIIIOJIHEHUEM IIaHA JEHCTBUM, aIEKBAaTHO
OLICHUBATh COOCTBEHHBIH BKJIa/l B JAESITEIbHOCTh IPYIIIbL; BHICTPAUBAaTh KOMMYHUKATHBHOE
B3aUMO/ICVCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIHNX.

8 KJIACC

IIpenmeTHble pe3ynbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y O0yYarOIIUXCS
YMCHMMN:

— HCIIOJB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYJL,
arperaTtHbIC COCTOSIHUS BEIIECTBA, KPUCTALNTUICCKUE  aMOP(HBIE Tella, HACHIIICHHBIN U HEHACHI-
HIEHHBIN Map, BIAXXHOCTh BO3/1yXa; TEMIEPATYpa, BHYTPEHHSISI SHEPTUsl, TEIUIOBOM JBUTATENb;
AJIEMEHTAPHBINA JIEKTPUUYECCKUI 3apsl, JEKTPUUECKOE TIOJIE, TPOBOJAHUKH U TUJICKTPUKH, MOCTOSTHHBIN
ANEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pa3nuuaTh ABJIeHUs (TEIUIOBOE pacllupeHue/ckaTue, Teronepeaaya, TeIoBoe paBHOBECHE,
CMa4yMBaHUe, KAMWUISPHBIE SBJICHUS, HCIApPEHHUE, KOHIEHCAlNsl, IJIaBJIEHUE, KPUCTAIIIA3a s
(oTBepaeBaHKE), KUTICHHE, TEIIoNepeadya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE); IICKTPU3AIUs
TeJ, B3aUMOJICHCTBUE 3apsiI0B, IEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICUCTBUE
MarHuTOB, IEWCTBHE MAarHUTHOTO TOJIS HA IPOBOJIHUK C TOKOM, DJIEKTPOMAarHuTHasE MHAYKIHUS) IO
OTHMCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE
SBJICHUE;

— Ppacmo3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUYECKUX SIBIECHUI B OKpY)KaOLIEeM MUPE, B TOM YUCIIE
¢du3nyeckre sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHNE U KalUJUIIPHBIE SIBJICHUS B IPUPOJE,
KpUCTAJIJIBI B IpUpoe, n3inydenue ComHIla, 3aMep3aHue BOA0EMOB, MOpPCKHE OpH3bl, 00pa3oBaHuE
POCHI, TYyMaHa, UHesl, CHEeTa; dJICKTPUIECKHE SBJICHUS B aTMOC(]epe, AIEKTPHIECTBO )KUBBIX OPTaHU3MOB;
MarHuTHOE TI0JIe 3eMJIH, Apet( MO0 COB, POIb MArHUTHOTO TTOJIS ISt )KU3HU Ha 3eMile, OISIPHOE CH-
SIHUE; TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33]1a4y B YU€OHYIO, BBLICIATH CYILIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBIICHHIA;

— OMHCHIBATh U3YUYEHHBIE CBOICTBA TeN U (PU3NYECKHE SBJICHUS, UCTIONIb3Ys (PU3NYECKUE BEIUYUHBI
(TeMrieparypa, BHYTPEHHSS SHEPTHsl, KOJMYECTBO TEIJIOTHI, YAelbHas TEIUIOEMKOCTh BEIIECTBA,
yJlelbHas TEeTJIoTa IJIaBJIeHUs, yIelIbHas TeII0oTa MapooOpa3oBaHus, yAeabHas TEIIOTa CTOpPaHUs
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3/1yXa,
JJIEKTPUYECKUHN 3apsJl, CUJIa TOKA, dJIEKTPUYECKOE HAIIPSKEHNUE, COIIPOTUBIICHHUE IIPOBOJIHUKA, YIAEIbHOE
COTIPOTHBIICHUE BEIIECTBA, pa00Ta U MOILIHOCTD ANEKTPUUYECKOTO TOKA); IPU OMHMCAHUN TPABUIIBHO
TPAaKTOBATh (PU3MUYECKHUI CMBICI UCTIONB3YEMBIX BETMUMH, 0003HAYCHHUS M SMHULIBI (PU3UUYECKUX
BEJIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUYHUHY C IPYTUMU BEIMUYNHAMU,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIHYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, (PM3HUECKUE SBJICHHS U MPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHIIMII CYTIEPIO3UIIMH MOJIeH



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis yyacTka Iienu, 3aKoH JKoyis -
JleHua, 3aKOH COXpaHEHUsI PHEPTUH; TIPU 3TOM J]aBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIHCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— OOBSICHATH PU3NUECKUE NIPOLIECCH] U CBOMCTBA TEJl, B TOM YKCJIE U B KOHTEKCTE CUTYyalluil IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATh IPUUMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTh 00BsC- HEHUE u3 1
- 2 TOTHYECKUX IIaroB ¢ Onopoi Ha 1 - 2 u3yueHHBIX CBOMCTBA (PU3UYECKUX SABICHUM, (PU3NISCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM; peraTh pacu€THbIE 3a7a4u B 2 - 3 1eHCTBUS, UCTIOIb3YS 3aKOHBI U
(dopMybl, cBA3bIBaIOIINE (GU3NUYECKUE BEJIMUMHBL: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M 3allUChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATh HEIOCTATOK JAHHBIX JUIS pEILIeHUs 3a/1a4ul, BBIOMPATh 3aKOHbI U ()OPMYIIbI,
HEo0XouMble /1715 €€ pelIeHUs, IPOBOAUTh PACYETHl U CPAaBHUBATH MIOJYUYCHHOE 3HaUeHHe (PU3NUECKON
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMY;

— pacio3HaBaThb HpO6JIeMbI, KOTOPBIC MOKHO PCIIWTDH IIPU ITOMOIIH CI)I/I3I/I‘ICCKI/IX MCTOHOB; UCIIOJIb3Y
OIMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC MPCAIIOJIOKCHNUE, OLICHUBATD ITPABUJIbHOCTDL ITOPAAKA
IMPOBCACHUA UCCIICAOBAaHUSA, ACJIaTh BBIBObI;

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SBICHUIN WU (U3NYECKUX CBOMCTB Tell
(KanWIISIpHbIE SIBICHUS, 3aBUCUMOCTbD JIaBJICHUS BO3/1yXa OT ero 00bEéMa, TeMIrepaTypbl; CKOPOCTH
IpO- IIecca OCTHIBAHUS/HATPEBAHMS MTPH U3ITYYCHUH OT IIBETA M3ITYJaOIIeH/IOTTIOIIaroIei
MOBEPXHOCTH; CKOPOCTh UCHIAPEHUS BOABI OT TEMIEPATYPbI KUAKOCTH U IUIOLIAJAH €€ IOBEPXHOCTH;
AJIEKTPU3ALKA TEN U B3aUMOAECHCTBHE AIEKTPUUECKUX 3apsI0B; B3aUMOAEUCTBHE IOCTOSHHBIX
MarHuTOB, BU3YyaIM3allisl MATHUTHBIX OJIEH MOCTOSHHBIX MAarHUTOB; IEUCTBUSI MAarHUTHOTO MOJIS HA
IIPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOABUTATENS IOCTOSIHHOI'O TOKA):
(GopMynHpoBaTh MPOBEPsEMBIE MPEATONOKEHHS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py/10BaHUs; OMHUCHIBATh X0 ONBITa U (OPMYJINPOBATH BHIBOJIBI;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIAXKHOCTH BO3/1yXa, CWUJIbI TOKA,
HAIIPsSZKCHUS C UCITOJIB30BAHUECM dHAJIOT'OBBIX HpI/I60pOB N JaTYUKOB (I)I/I3I/IHCCKI/IX BCJIIMYMH; CPABHHUBATH
PE3YIbTAThL I/I3MepeHI/II71 C y‘{éTOM 3a,I[aHH01>i a0COJIFOTHOM NOTPCIIHOCTU;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOM BETUYMHBI OT APYTOM €
UCTIONIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCIMOCTh COIIPOTHUBIIEHHUS MPOBOIHUKA OT €T0 JUIUHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U YIEIBHOIO CONPOTUBIIEHUS BELIECTBA IPOBOIHUKA; CUIIBI TOKA,
UYIIETO Yepe3 MPOBOIHKK, OT HANIPSKEHUS HAa MPOBOJHUKE; NCCIIEIOBAHUE TTOCIEA0BATEILHOTO 1
na- pajielIbHOr0 COeIMHEHUI MPOBOIHUKOB): TUIAHUPOBAThH UCCIIEIOBaHUE, COOUPaTh YCTAaHOBKY U
BBITIOJTHSITh H3MEPEHUS, CIIETYs TIPEIIIOKCHHOMY TIIaHy, (PUKCUPOBATh Pe3yIbTaThl MOJYyYeHHON
3aBUCHMOCTH B BUIC TaOJIUIl U TpadUKOB, AeTaTh BHIBOABI IO Pe3yIbTaTaM HCCIEIOBaHUS;

— M[POBOAUTH KOCBCHHLIC U3MCPCHUA q)HSI/I‘IeCKI/IX BCIIMYMH (y,I[CJ'IBHaSI TEIUIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHUC ITPOBOJIHHKA, pa60Ta U MOIIHOCTD 3JICKTPHUYCCKOT'O TOKa)I IJIaHWPOBATb U3MCPCHU,
CO6I/IpaTB SKCIICPUMCHTAIIbHYIO YCTAHOBKY, CICAYS Hpe,Z[HO)KeHHOﬁ HHCTPYKIIMU, U BBIYHUCIIATDH
3HAYCHUEC BCIINYUHBI,

— co0oaaTh MpaBUiIa TEXHUKU O€30MIaCHOCTH NpU paboTe ¢ 1abopaTOpHBIM 000pYyI0OBaHUEM;

— XapaKTepU30BaTh MPUHIIMIIBI ICHCTBUS M3YYEHHBIX NPHOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOi
Ha UX ONMCaHus (B TOM YHCJIE: CUCTEMa OTOIJICHUs JOMOB, TUTPOMETP, apoBasi TypOMHA, aMIIEpMETD,
BOJIETMETP, CYETUHK DIEKTPUUECKOM SHEPTHHU, JIEKTPOOCBETHTEIbHBIE TPHOOPHI, HATPEBATEILHBIC
AIIEKTPONPUOOPHI (TPUMEPBI), HNEKTPUUECKHE MPEIOXPAHUTEIH; SJIEKTPOMATrHUT, 3JIEKTPOIBUTATEIIb
IIOCTOSIHHOT'O TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NUYECKUX SIBIECHUN U HEOOXOIMMbIE
¢u3nuecKkre 3aKOHOMEPHOCTH;



— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPHUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CrOPaHus, 3JIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI JIEKTPUUECKUX LIETIEH ¢
NIOCJIEZI0BATEbHBIM U MapajlIeIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JIEKTPUYECKUX LENeH;

— TPUBOJIUTH MPUMEPHI/HAXOAUTH HH(POPMAIUIO O TpUMEpax MPAKTUYECKOTO UCTIONb30BaHUS
¢u3nUecKrux 3HAHUH B MOBCETHEBHOM JKMU3HU ISl oOecrieueHus: 0e301acHOCTH Py OOpaIIeHUH ¢
npubo- paMu U TEXHHUYECKHUMH YCTPOMCTBAMH, COXPAaHEHHs 310POBbS U COOIIOACHUS HOPM
HKOJIOTMYECKOI'O ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

— OCYIICCTBIISATh TMOUCK HWHPOpMAIUU (HU3HUECKOTO COAepKaHus B ceT MIHTepHET, Ha OCHOBE
UMEIOUINXCS 3HAHUN U MMyTEM CpaBHEHUS JAOIMOJHUTENbHBIX HCTOUHUKOB BBIICATH HHPOPMAIIHIO,
KOTOpasi SBJISETCS MPOTUBOPEUMBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

— HCIIOJIb30BaTh IPH BHINOJIHEHUHU YU€OHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3HUYECKOTIO
CoJIepKaHus, CIIPAaBOYHbIE MaTEpPHaJIbI, pecypchl cetn IHTepHeT; BIageTh NpuéMamMmu
KOHCIIEKTUPOBAHUSI TEKCTa, peoOpa3oBanHus HH(POpMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIEC MMCHbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUs, 000011ast nH(OpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOT0 COAECPKAHUS, B TOM UHCIE MyOJUYHO IPEACTABIATh PE3YJIbTAThI
IIPOEKTHOM WJIM MCCIIEN0BATENBCKON AEATEIbHOCTH; IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh N3y4YEHHBIN
HNOHATUIHBIN annapaT Kypca (PU3MKH, COITPOBOXKIATH BBICTYIIJICHHUE IPE3eHTalUEeH;

— IIpH BBIIIOJIHEHUH Y4EOHBIX MPOEKTOB U HCCIEAOBAHNUN (PU3NUECKUX MPOLIECCOB PACIIPENETATh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C [TOCTABJIIEHHBIMU 3a/1a4aMH, CJIEIUTh 32 BBIIIOJHEHUEM IJIaHa
NeMCTBUI M KOPPEKTHPOBATH €T0, a/IeKBATHO OLICHUBATh COOCTBEHHBIN BKIJIAJ] B ICATEILHOCTD TPYIIIBI;
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMO/IEHCTBHE, POSIBIISAS TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

9 KJIACC

[TpeameTrHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTh Y 00YJaIOIIUXCS
YMEHUU:

— MHCIIOJIB30BaTh MIOHATHS: CUCTEMA OTCYETA, MATEPUAIIBHASL TOYKA, TPACKTOPHUsL, OTHOCUTEIIBHOCTD
MEXaHUYECKOTO JIBIKEHUS, nepopmanus (yrnpyras, rmiacTuiyeckas), TpeHHue, IIeHTPOCTPEMHUTENIbHOE
YCKOpEHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; a0COIIOTHO TBEPOE TENO, LIEHTP TSHKECTH
TBEP/OrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaHHs U BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPA3BYK;
3JIEKTPOMArHUTHBIE BOJHBI, IKAJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTH,
CHEKTPBI UCITYCKAaHUS U NOTJIOIIEHUS; ajb(a, 6eTa 1 raMMa-u3Iy4eHus, U30TOIbI, SiAepHast YHEPreTUKa;

— pasnuuath SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHEHHOE IBI)KCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHHE, CBOOOHOE TIaJIeHNE TEJ, PABHOMEPHOE JIBIYKCHHE TI0
OKPYKHOCTH, B3aUMOJICHCTBHUE Tell, peaKTUBHOE JABIKECHUE, KOJie0aTeIbHOE IBUKEHHE (3aTyXalolue u
BBIHYK/ICHHBIE KOJIeOaHMs), pE30HAHC, BOJTHOBOE JBMIKEHUE, OTPAKEHUE 3BYKA, PSIMOJIMHEHHOE
pacrpocTpaHeHue, OTPaKEHUE U MIPEJIOMIIEHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA,
pasyiokeHue 6eI0To CBETa B CIIEKTP U CJI0KECHHUE CIIEKTPAIbHBIX IIBETOB, IUCIIEPCHUS CBETA,
€CTECTBEHHAs paIM0aKTUBHOCTb, BOSHUKHOBEHHE JTUHEHYATOTO CIIEKTPa U3YyUEHHUs) 10 OMUCAHUIO UX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHHCE;

— Ppacmo3HaBaTh MPOSBICHUE HM3YYECHHBIX (DPU3MUYECKUX SBICHUI B OKpY)KarolleM MUpE (B TOM YHCIIEe
¢du3uUeckre sIBICHUS B IPUPOJIE: PUIIMBBI U OTIMBBI, IBMKEeHHUE M1aHeT COTHEUHOM CUCTEMBI,



PEaKTUBHOE IBUKCHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMU, 3€MJIETPSICCHUE,
celicMu4eckue BOJIHBI, IIyHAMH, 3XO0, I[BETA TeJl, ONTUYECKHUE SABJICHUS B IPUPOE, OMOIOTHYECKOE
JeiicTBUE BUIUMOTO, YIbTPa(QHOIETOBOIO M PEHTTEHOBCKOTO U3ITy4eHNUN; €CTeCTBEHHBIN
pannoaKTUBHBIA (HOH, KOCMUYECKHE JIY4H, PAAMOAKTUBHOE U3Ty4E€HUE IPUPOTHBIX MUHEPAJIOB;
JieicTBUE paJiMOaKTUBHbBIX U3IYyYEHUI Ha OPraHU3M Y€JIO0BEKa), IPU 3TOM IEPEBOJUTH ITPAKTUYECKYIO
3aJa4y B yUeOHYIO, BBLICTISATH CYIIECTBEHHbBIE CBOMCTBA/MIPU3HAKH (PU3NYECKUX SIBICHUI;

— OIIMCBIBAaTh U3yYECHHBIC CBOWCTBA TEJ U (PU3NYECKUE SBICHUS, HCIIONB3YS (PU3NUECKUE BETUUNHBI
(cpenHsst © MTHOBEHHAs CKOPOCTh TeJla P HEPABHOMEPHOM JIBH)KEHUH, YCKOPEHUE, IIepeMEIlIeHuE,
IIyTb, YIJIOBasi CKOPOCTh, CUJIa TPEHHUS, CHJIA YIIPYTOCTH, CUJIA TSDKECTH, YCKOPEHUE CBOOOHOTO
naJIeHus], BEC Teja, UMILYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYecKas paboTa U MOIHOCTh, IOTEHIMAJIbHAS
DHEPIrHUs TeJla, IOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIM, IIOTEHIIMAIbHAS SHEPIUs CKATOU IIPYKUHBI,
KHHETHYECKasi SHEpIHsl, OJHasi MEXaHW4eCKas SHEPrus, epHo U 4acToTa KojaeOaHHH, AJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCTh CBETA, [10KA3aTEN b MPEIOMIIEHHSI CPEIbI); IPU ONUCAHUU
IIPABUJIBHO TPAKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEIMYNH, 0003HAUYEHUS U €IUHULIBI
(bU3MUeCKUX BEIUUMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE IaHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKN N3yYCHHBIX 3aBUCUMOCTEH (DU3MUECKHUX BEINYHH;

— XapaKTCpUu3oBaTb CBOIMCTBa TCII, (i)I/ISI/ILIeCKI/Ie SIBJICHUS U ITPOLCCChI, UCITOJIb3YA 3aKOH COXPAHCHUS
OHCEPIuu, 3aKOH BCCMUPHOT'O TATOTCHUSA, IPUHIUII CYIICPIIO3UIHUU CUJI, HPUHIHII OTHOCUTCIIBHOCTU
Fam/meﬂ, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHUA UMITYJIbCa, 3aKOHBI OTPAXXCHUA U IIPCIIOMIICHHA CBCTA,
3aKOHbI COXPAaHCHUS 3apsAaA0BOro 1 MaCCOBOI'0 YU CCII ITPH AACPHBIX PCAKIUAX; ITPH 3TOM J1aBaTb
CJIOBCCHYIO (bOpMyJ'II/IpOBKy 3daKOHa M 3allMCbIBAThb €TI0 MAaTECMATHYCCKOC BbIPAXKCHHC,

— 00BACHATH (PU3UYECKHE IPOLECCH U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYyalUi
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH
00BsICHEHUE U3 2—3 JIOTMYECKUX IIAaroB ¢ OMOPOil Ha 2—3 U3Y4YEeHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiaTh pacyE€THBIE 3a7auu (OMUparOIIUecs Ha CUCTeMY U3 2— 3 ypaBHEHHIl ), UCTIONB3YS 3aKOHBI U
dbopMyIIBI, CBSI3bIBaIONINE (PU3NYECKHUE BEIMUYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJ1a4y 3alUChIBAThH
KpaTKO€ YCJIOBHUE, BBISBIIATH HEJOCTAIONINE WU N30BITOUHBIE JaHHBIC, BEIOUPATh 3aKOHBI M JOPMYIIBI,
HEOOXOUMBIE AJIs PEIICHUs, TPOBOJIUTE PACUETHI M OLEHUBAThH PEATHCTUYHOCTD MOIYYEHHOTO
3HA4YCHHS (PU3MUECKON BEIUYUHBI;

— pacmno3HaBaThb HpO6J’IeMBI, KOTOPBIC MOKHO PCIOUTE ITPH ITOMOIIHA q)HSI/I‘—IeCKI/IX MCTOHOB; UCITIOJIB3Ys
OIMMCAHUE UCCIICAOBAaHMs, BEIACTIATE IIPOBEPACMOEC MMPEATIOJIIOKCHNUE, OLICHUBATH ITPABUJIBHOCTDL ITOPSAAKA
IMMPOBEACHUA UCCIICAO0BAaHM, ACJIaTh BBIBOABI, MHTCPIIPETUPOBATD PE3YJIBTAThI H&6J’IIO)I€HI/II?I " OIIBITOB,

— MPOBOAUTH ONBITHI 110 HAOTIOJCHUIO (GUZNYECKUX SABJICHUHN WK (U3NYECKUX CBOWCTB Tell (M3ydyeHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMs YHEPTUH; 3aBUCUMOCTb Nepro/ia Koaebanuit
NPYKUHHOTO MasiTHUKa OT MacChl I'py3a M JKECTKOCTH TIPYXHHBI H HE3aBUCHMOCTD OT aMIUTHTYIbI
MaJIbIX KoJieOaHuil; MPsMOIHEHHOE pPacIpOCTpaHEHUE CBETa, pas3lioKeHHe OeNoro CBeTa B CHEKTP;
U3Yy4YEeHHUE CBOMCTB M300pa)k€HHsI B IUIOCKOM 3€pKasie U CBOMCTB M300pa’KeHUs MpenMera B
coOuparorieit 1nH3e; HabIr0IeHUE CIUIOMIHBIX M JMHEWYAThIX CIIEKTPOB U3TYUYEHHUS): CAMOCTOSTEIHHO
cobupaTh yCTaHOBKY M3 M30BITOYHOTO Ha0Opa 000PYyI0BaHMS; OTIMCHIBATH X0/ OMBITA U €T0
pe3yabTaThl, GOPMYIUPOBATH BHIBOKI;

— TPOBOJUTH MPU HEOOXOTUMOCTH CEPUIO MPSIMBIX U3MEPEHHH, ONIpeeNss CpeHee 3HaueHne
H3MeEpsieMOi BEMUMHBI (POKYCHOE pacCTOSTHUE COOMpArOIei JTMH3bI); 000CHOBBIBATH BEIOOP criocoba
W3MEPEHHSI/M3MEPUTEITHLHOTO TIPHOOPa;



— TPOBOIUTH UCCICIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIHYWH C UCIIOJIB30BAHUEM MPSIMBIX
U3MEpEeHMH (3aBUCUMOCTh MYTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HauaabHOU
CKOPOCTH; TIepro/ia KOIeOaHU MaTeMaTHIeCKOro MasTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTJia
OTpa)XKEHUsI CBETA OT yIJia MaJeHUs U yIia PeIOMIIEHHs OT yIila NaJeHUs): IUIaHUPOBAaTh
UCCJIEIOBaHKE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, PUKCHPOBATH PE3YAbTAThl MOTY4EHHOM
3aBUCHUMOCTH (PU3UUYECKUX BEIMYHH B BHJIE TAOIUI] U TPpaUKOB, ENIaTh BBIBOJIBI 110 Pe3yIbTaTaM
UCCIIEJIOBAHMSI;

— TPOBOJHUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUMH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tela Ipu
PaBHOYCKOPEHHOM JIBM)KCHUHU, YCKOPEHHE CBOOOIHOTO MAaCHMUS, )KECTKOCTD MPYKUHBI, KOIPPUITUECHT
TPEHHsI CKOJIbKEHUS, MEeXaHHuyeckas paboTa M MOLIHOCTb, YaCTOTA U MEepuo/ KojaeOaHui
MaTeMaTUYECKOTO U MPY>KUHHOTO MAasITHUKOB, ONITUYECKAs CHJIa COOMPAIOIIEH JTMH3bI, PaIiOaKTUBHBIH
¢oH): mIaHUPOBATH U3MEPEHHS; COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH H3MEPEHHUS,
CIIYs IPEIIOKEHHON HHCTPYKIUH; BBIYUCIISITh 3HAYCHNE BETUYMHBI U aHAJTM3UPOBATh MOJTyICHHBIE
pe3yabTaThl ¢ Y4ETOM 3aJaHHOU MTOIPEIIHOCTH U3MEPEHUM;

— co0mroaaTh npaBuia TEXHUKH O6e30MacHOCTH pu paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM;

— pasjan4yaTb OCHOBHBLIC ITPU3HAKH U3YUYCHHBIX (1)I/I3I/I‘-I€CKI/IX MOI[GJIGfII MarcpuaibHas TO4YKa,
a0COJIFOTHO TBép)IOG TCJIO0, TOYCUHBIM UCTOUHUK CBCTA, JIY4, TOHKA JIMH34, INIAaHCTapHast MOACJIb aTOMa,
HYKJIOHHast MOZICJIb aTOMHOTO fA1pa;

— XapaKTepU30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX HNPHOOPOB M TEXHUUECKUX YCTPOUCTB € ONMOPOH
Ha UX OIMCaHUs (B TOM YHCIE: CIUAOMETP, JaTUYMKH ITOJI0XKEHUS, PACCTOSHUS M YCKOPEHHUs, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (poToanmapar, ONTHUECKUE CBETOBO/IbI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucnosb3ys 3HaHUS O CBOICTBaX (PU3MUECKUX SIBJICHUN U HEOOXOAUMbIE (U3HUECKUE
3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH U3yUYEHHBIX TEXHUUECKUX YCTPOUCTB,
U3MEPUTENIBHBIX PUOOPOB U TEXHOJIOTMUECKUX MPOLIECCOB MPH PEeIICHUH y4eOHO-TIPAKTHUECKUX 3a7ay;
ONTUYECKHE CXEMBI AJIS IOCTPOEHUS U300paKeHNH B INIOCKOM 3€pKajle U COOMPAIOLIEH JIMH3E;

— MPUBOJUTH NPUMEPHI/HAXOIUTh HHPOPMAIIHIO O TPUMEpaxX MPaKTUYECKOTO UCIIOJIb30BAHUS
(bu3nUecKrux 3HaHUH B MOBCETHEBHOM JKU3HU /IS oOecnieueHust 0€30MacHOCTH IpU OOpaIlleHuH ¢
npubopaMy U TEXHUYECKHMHU YCTPOHCTBAMM, COXpPAHEHHUs 370POBbs M COOIIOAECHUS HOPM
JKOJIOTHUYECKOI0 ITOBEJICHUS B OKPYKAIOLIECH Cpelie;

— OCYIIECTBJIATh MOUCK MH(MOPMAITUH HU3HIECKOTO COJIEPKaHMs B CeTH MHTEpHET, cCaMOCTOSTENHHO
bopMyIUPYS MMOMCKOBBIN 3aMPOC, HAXOUThH yTH OMPEACIICHUS TOCTOBEPHOCTH TTOTYICHHOM
nH(OpMaIy Ha OCHOBE UMEIOIIUXCSI 3HAHUM U JIOTIOTHUTEIbHBIX HCTOYHHKOB;

— HCIOJIb30BaTh NIPU BHINIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIOMYJIPHYIO JTUTEPATypy (PU3nUecKoro
COJIepaKaHus, CIIPaBOYHbIE MaTEpHUaJIbl, pecypcsl ceTu HTepHeT; BiIageTh NpUEMamMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— CO03/1aBaTh COOCTBEHHBIC TMCbMEHHBIC U YCTHBIC COOOIEHUSI Ha OCHOBE MH(MOPMAITUH U3
HECKOJBKMX UCTOYHUKOB (PU3UUYECKOTO COJICP KaHUs, TyOIUYHO MPEACTABIATH PE3YJIbTAaThl IPOSKTHOU
WJIY UCCIIEIOBATENILCKOM JEATEIIbHOCTH; IIPYU 3TOM IPaMOTHO MCITOJIb30BaTh U3yYECHHBIN MOHATUNHBINA
amnmapaT u3y4aeMoro pasjeina (U3UKA U COMPOBOXKIATh BBICTYIIJICHHUE MTPE3EHTAUEH ¢ yIéTOM
O0COOEHHOCTEH ayJTUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC

Ne HaumeHoBaHue pa3e/ioB H TeM NPOrPaMMbl

KoaunvectBo yacon

JeKkTpoHHbIe (LU(PPOBBIE) 00pa3oBaTebHbIe PECYPChI

nin BCEro KOHTPOJIbHbIE paﬁonﬂ NpaKTHYeCKue paﬁOTLl
Pasnen 1. ®du3uka u e€ poJib B MO3HAHMM OKPYKAIOLIEro MHpa
11. | dusuka — nayxka o npupone 2 http://experiment.edu.ru, https://resh.edu.ru
1.2. | dusnyeckue BeaHIHHBL 2 http://experiment.edu.ru, https://resh.edu.ru
1.3 | EcTecTenHo- HayuHbIii MeTO NO3HAHS 2 0 1 http://experiment.edu.ru, https://resh.edu.ru
Hroro 1o paszeny 6
Paznen 2. IlepBoHavyajibHbIE CBEICHHS] 0 CTPOEHUH BelecTBa
2.1. | Crpoenne Bemectsa 1 http://experiment.edu.ru, https://resh.edu.ru
2.2. | IBnxenne H B3aHMOJEHCTBHE YACTHI BEIECTBA 2 http://experiment.edu.ru, https://resh.edu.ru
2.3. | Arperatieie cocTostnms Bemectsa 2 http://experiment.edu.ru, https://resh.edu.ru
Hroro no pazueny 5
Paznen 3. J/IBM:KeHHe U B3aUMO/IeHCTBHE TeJl
3.1. | Mexanuueckoe aBmkenme 3 2 http://experiment.edu.ru, https://resh.edu.ru
3.2. | Mnepusi, macea, nioTHocTs 4 http://experiment.edu.ru, https://resh.edu.ru
3.3. | Cura. Bust cun 14 2 http://experiment.edu.ru, https://resh.edu.ru
HWroro no pazaeny 21
Paznen 4. /laBsienne TBEPABIX TeJ, sKUAKOCTEI U ra3oB
4.1. | Mabnenue. eperaua 1aBIeHHs TBEPABIMH TeTAMH, KIIKOCTAMH H ra3aMu 3 0 0 http://experiment.edu.ru, https://resh.edu.ru
4.2. | Nasrenme xuxoctn 5 0 0 http://experiment.edu.ru, https://resh.edu.ru
4.3. | ATMocdepHoe aaBeHue 6 0 0 http://experiment.edu.ru, https://resh.edu.ru
4.4, | JleiicTBHE KNAKOCTH H ra3a HA NOrPYKEHHOE B HAX TEO0 7 1 2 http://experiment.edu.ru, https://resh.edu.ru
Hroro no paszzeny 21
Paznen 5. PaGora M MOIIHOCTB. JHeprus
5.1. | PaGora u MommuocTh http://experiment.edu.ru, https://resh.edu.ru
5.2. | TpocTbie MexanH3Mbi http://experiment.edu.ru, https://resh.edu.ru
5.3. | Mexanuyeckasi dHeprust 4 http://experiment.edu.ru, https://resh.edu.ru
Hroro no paszzeny: 12
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PesepBHOe BpeMst

OBILIEE KOJIMYECTBO YACOB I1I0 [TPOTPAMME

68

8 KJIACC
Ne HanmenoBaHue pa3jeoB H TeM NPOrPAMMBbI KosmmuyectBo yacos DJeKkTpoHHbIe (IH(POBBIE) 00pa3oBaTebHbIE PECypPCh
nin BCEro KOHTPOJIbHbIE paﬁoTu NMpaKTHYeCKHe paﬁOTLl
Pazzen 1. TensioBble siBJaeHUSs
11. | Crpoenne u cBoiicra Bemecra 7 0 0 http://experiment.edu.ru, https://resh.edu.ru
1.2. | TennoBbie npoueccsr 21 1 3 http://experiment.edu.ru, https://resh.edu.ru
Hroro no pazueny 28
Paznen 2. DiexkTpuyeckne ¥ MATHUTHBIE SIBJICHUS
2.1. | DieKTpUYecKHe 3apsi/ibl. 3apsKeHHbIE Tela M HX B3aUMO/IeiicTBHe 7 0 0 http://experiment.edu.ru, https://resh.edu.ru
22. | Mocrosmmbiii s1exTpnyecKuii Tok 20 2 5 http://experiment.edu.ru, https://resh.edu.ru
23. | MarunTabie sBaenus 6 1 2 http://experiment.edu.ru, https://resh.edu.ru
24. | DaeKTpoMarnMTHAs MHAYKIHS 4 1 0 http://experiment.edu.ru, https://resh.edu.ru
Hroro o paszieny 37
PezepBHOE Bpemst 5
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 70

9 KJIACC
Ne | HanmvenoBanme pasiesioB M TeM MPOrPaMMbI KoJiuecTBo 4acoB JnekTpounbIe (IH(POBLIE) 05PA30BATETBLHBIE PecypPChl
nin BCEr0 | KOHTPOJIbHBIE PAOOTHI NpaKkTH4eckne padoThbl
Pasgen 1. Mexann4yeckue siBJeHUS
1.1. | Mexannyeckoe ABizKeHHE H C0COOHI €T0 OMUCAHUS 10 0 1 http://experiment.edu.ru, https://resh.edu.ru
1.2. | Bsammoneiictaue Ten 20 1 2 http://experiment.edu.ru, https://resh.edu.ru
1.3. | 3akons1 coxpanenus 10 1 1 http://experiment.edu.ru, https://resh.edu.ru
Hroro no pazaeny 40
Pasz[en 2. Mexanu4yeckue Koj1e0aHus ¥ BOJHBI
2.1. | Mexannueckne koseGanus 7 0 0 http://experiment.edu.ru, https://resh.edu.ru
2.2. | Mexannueckne Bo;HbL 3ByK 8 0 1 http://experiment.edu.ru, https://resh.edu.ru
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HWtoro no pazaeny ‘ 15

Paznen 3. BHeKTPOMaFHl/ITHOQ I10JI€ U 3JICKTPOMArHUTHbIC BOJIHBI

3.1 SHCKTPOMaFHI/lTHOQ moJie H 3JIEKTPOMAarHuTHbI€ BOJTHBI 6

http://experiment.edu.ru, https://resh.edu.ru

HUroro no pasueny 6

Pasnen 4. CBeToBbI€ IBJICHHA

4.1. | 3akons pacnpocTpanenns cBera 6 http://experiment.edu.ru, https://resh.edu.ru
4.2. | Jlunspt n onTHyeckne npuGopHI 6 http://experiment.edu.ru, https://resh.edu.ru
4.3. | Pasnosenue Ges10ro cBeTa B CIEKTP 3 http://experiment.edu.ru, https://resh.edu.ru
Uroro 1o paszeiy 15

Pasnen 5. KBaHTOBBIE SIBJIEHHUS

5.1. | Henyekanne u norJiomienne cBeTa aroMom 4 http://experiment.edu.ru, https://resh.edu.ru
5.2. | Ctpoenne atomnoro siapa 6 http://experiment.edu.ru, https://resh.edu.ru
53. | Sinepubie peakuun 7 http://experiment.edu.ru, https://resh.edu.ru
Uroro mo paszeny 17

Paznen 6. IlloBTopuTe1bHO-0000 A0 IUI MOY I

6.1. | CucremaTn3anust 1 0600UIEHHE PEIMETHOTO COAEP/KAHUS H ONBITA Jest 9
TEJIbHOCTH, IPHOGPETEHHOT 0 NP U3YYEHHH BCEro Kypca Gpu3uKku

http://experiment.edu.ru, https://resh.edu.ru

HWroro no pazaeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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