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IHOACHUTEJIBHAS 3AIINCKA

CopepxaHue MPOorpaMMbl HAPaBIeHO HA (OPMUPOBAHNE €CTECTBCHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHu3aluio U3yueHus: (U3UKHN Ha e TeIbHOCTHON OCHOBE. B Hell yUnTHIBarOTCSl BO3MOKHOCTHU IIpeIMeTa
B peasmsainuu TpeboBanuii GI'OC OOO K mIaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0OyueHus1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'O 00111er0 00pa30BaHMU.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukun — cucteMoo0pa3yroimuii 115 €CTECTBEHHOHAYUHBIX YU€OHBIX ITPEIMETOB, IOCKOIBKY
¢bu3nveckre 3aKOHbI JIS)KAT B OCHOBE IIPOIIECCOB U SIBJICHUN, H3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHUEH
u ¢pusndeckoit reorpaduein. dusznka — 3TO NpeaAMeT, KOTOPBIH HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTHHY MUpPA, HO U NPEAO0CTaBIIsIET HauboJee sCHble 00pa3iibl IPUMEHEHUS HAyYHOTO
METO/1a TO3HAHUS, T.€. ClI0co0a MOy4eHHs JOCTOBEpHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusuka — 310
IIPEIMET, KOTOPBIN HapsALy ¢ IPYTMMHU €CTECTBEHHOHAYUYHBIMH IIPEAMETaMU JO0JDKEH JaTh IIKOJIBHUKAM
IIPEJCTaBICHHUE 00 YBIEKATEIbHOCTH HAYYHOI'O UCCIIEI0BAHUS U PAJOCTH CAMOCTOSATEIIBHOTO OTKPBITHS
HOBOTO 3HAHHUS.

Opna 13 rIaBHBIX 331324 GU3NYECKOT0 00pa30BaHUs B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M HHTEPECa K HayKe y OCHOBHON MacChl 00yJaroIuXcs,
KOTOpBIE B JaJIbHEWIIEM OyIyT 3aHATHI B CAaMBIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He meHee
BAKHOM 3aJ1aueil SIBJISIETCS BBISABJICHHUE U MOJATOTOBKA TATAHTIMBBIX MOJOIBIX JIFOJIEH TS POAOIIKEHUS
o0Opa3oBaHMs U JaNbHENIeH npodeccuoHANIbHON IeATeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCTIEIOBAaHUH M CO3aHUHM HOBBIX T€XHOJOTUN. COTJIaCHO MPUHSATOMY B MEKTYHAPOITHOM COOOIIECTBE
omnpenaeneHuto, «EctecTBeHHOHAyYHAsi TPAMOTHOCTH — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHUMATh aKTHBHYIO
TPAKIAHCKYIO TIO3UITUIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAaYKaMH, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HiesiMU. HaydHO rpaMOTHBIN YEIOBEK CTPEMUTCS
y4acCTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHHUH MPOOIIeM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HEeTO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSITH SIBJICHUA,
— OIICHUBATh U ITIOHHUMAaTh 0COOEHHOCTH HAaY4YHOI'O UCCJICAOBAaHUs,
— HHTCPHNPETUPOBATH JAaHHBIC U WUCITIOJb30BaTh HAYYHBIC NOKA3aTCIbCTBA AJId IMOJTYYCHHA BBIBOOOB.

N3yuenue ¢pu3nku criocoOHO BHECTH pellaloluil BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIITHXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henu nzyuenus Gpu3nku Ha ypoBHE OCHOBHOI'O 00I11er0 00pa3oBaHus onpeseneHs B Konuenmmu
npernoiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yoNX OCHOBHBIE 00111e00pazoBaTeIbHbIE IPOrpaMMbl, YTBEpKAEHHOU petieHnneM Komternn
MunucrepcTBa npocserienus: Poccuiickoit @eneparyn, npotokoi ot 3 aekadps 2019 r. Ne ITK-4BH.

Henu nzyuenust puszuku:

— mpHoOpeTeHne HHTepeca U CTPEMIICHHUS 00yJaroINXcs K HAyYHOMY U3YUYEHUIO MPHUPOIDI,
pa3BUTHE HMX MHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— pa3BUTHUE NPEJCTABICHUN O HAYYHOM METO/I€ MMO3HaHUS 1 (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PECHUS KaK Pe3yJIbTaTa H3yYCHUs OCHOB CTPOCHHS MAaTEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE TIPEACTABICHUH O POIU (HU3UKHU TSl pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX cepax Oyayien mpodeccnoHaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3HKOIA, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HalpaBJICHHUU.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— HpI/IO6peTeHI/Ie 3HaHUH O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX 1 KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMGHPII;'I OIIHCBLIBATH U OOBIACHATH (I)I/ISI/I‘IGCKI/IG SABJICHHA C MCIIOJIb30BAHUECM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOJ0B PCIICHUA HpOCTCfIIHPIX paC‘IéTHHX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOaTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JJA0OPaTOPHBIE PAaOOTH U
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(popManHel GU3NIECKOTO COJIePIKaHMUs, BKIF0Yask HHPOPMAIHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OllEHUBaHUE HHPOPMAIIIH;

— 3HAKOMCTBO €O cepamu npodecCHoHaTbHOMN AESITEIBHOCTH, CBI3aHHBIMU C (U3UKOH, U
COBpPEMECHHBIMHA TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXKCHUAX q)HSHqCCKOﬁ HAayKH.

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

B cootBerctBrn ¢ ®I'OC OOO dusuka siBiaseTcs 0053aTebHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
ob1ero oopazoBanus. JlaHHas nporpamma npeycMaTpruBaeT U3ydeHue GU3uKu Ha 6a30BOM ypOBHE B
o0béMe 238 1 3a Tpu rosa o0ydyeHus no 2 4 B Heeto 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, JIEKTPUIECCKUE,
MAarauTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3mepenue ¢puzndyeckux BenuunH. @usznueckue npudopsl. [lorpemHocts
n3MepeHuil. MexxyHapoaHas CucTeMa eIMHULL.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH U3Y4alOT IPUPOy. EcTeCTBEeHHOHAYYHBIM METOJ TO3HAHMS:
Ha0JI0IeHNe, TIOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT 110 IIPOBEPKE T'MIIOTE3,
o0bsicHeHue HabogaeMoro apieHust. Onucanue GU3nuecKkux sBJICHUH C TOMOIIBIO MOJIENIEH.

JlemoHCcTpanumn
1. MexaHI/ILIGCKI/IC, TCIIJIOBBIC, BHGKTpI/ILIeCKI/IC, MAarauTHBIC, CBETOBBIC ABJICHU.

2. ®usnueckue npruOOPHI ¥ MPOLEAYPa MPSMBIX H3MEPEHUI aHAJIOTOBBIM M IU(PPOBBIM IPUOOPOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue EHBI JEICHHUS MIKAJIBI U3MEPUTEIHHOTO Mpudopa.

2. 3mepeHue paccTosiHUM.

3. U3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEll.

5. U3mepenne temneparypsl IpU NOMOIIHU KUAKOCTHOTO TEPMOMETPA U ATUUKA TEMIIEPATYPBHI.

6. [IpoBeeHmne MCCIIeIOBAHUS 110 TPOBEPKE TUMOTE3BI: JATHHOCTD MOJETA MIAPUKA, MYIIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Paznes 2. [leppoHayabHbIe CBeIeHUSI O CTPOEHUH BelllecTBa

CTpOCHI/IC BCHICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MCpPhI. OHI)ITI)I, JAOKa3bIBAOIHUE JUCKPETHOC CTPOCHUE
BCIIICCTBA. OHI)ITI)I, JOKa3bIBAOIHUE JUCKPETHOC CTPOCHUE BCIICCTBA.

JBrkeHue yactun BeuiectBa. CBsA3b CKOPOCTU ABMKEHUS YaCTHI] C TeMIlepaTypoi. bpoyHoBckoe
nekenue, nuddysus. BzanmoencTBre yacTUIl BEECTBA: MIPUTSHKEHNE U OTTAJIKMBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH U TBEPIBIX (KPUCTATIINYECKUX ) TEIL.
B3anmocBsA3b MEX1y CBOMCTBAMM BEILIECTB B PA3HBIX arperaTHhIX COCTOSIHUSAX U UX ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSTHUN BOJbI. B3anMOCBS3b MEX Iy CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX
cocTostHUI BoJbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

JdemoncTpanuu
1. HaGmronenue OpOYHOBCKOTO JBM)KEHUSI.
2. Habmonenue nuddysum.

3. HaGnronenue siBneHuid, 0OBICHIIONUXCS TPUTSDKCHUEM HIIA OTTAIKUBAHUEM YaCTHI] BEIIECTB.

JlabopaTopHbie padoThbl U ONBITHI
1. Onenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (pororpadmii).
2. OnbITH O HAOIIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITH 1O OOHAPYKEHHIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSHKCHUSI.

Pasznen 3. /IBuskeHue U B3aUMO/I€iiCTBUU

Mexanunueckoe qBrxkeHue. PaBHoMepHOe U HepaBHOMEpHOE ABMKEeHUE. CKOpocTh. CpeHssi CKOPOCTh MPU
HEPAaBHOMEPHOM JIB>KEHHMH. Pacuér myTu 1 BpeMeHH ABUKEHUS. PABHOMEpPHOE 1 HEPAaBHOMEPHOE JIBU
- sxeHue. Ckopoctb. CpeHsis CKOPOCTh IPU HEPABHOMEPHOM JIBM)KEHUU. Pacu€T myTu u BpeMeHun
JBUKEHUS.



SBnenne nHepuuy. 3aKOH WHEPHHUU. B3anMoeiicTBre Ten Kak IpUInHa U3MEHEHHSI CKOPOCTH JIBHKEHUS
Ten. Macca kak Mepa HHEepTHOCTH Tena. [ImoTHOCTh BemecTBa. CBs3b INIOTHOCTH ¢ KOJMYECTBOM MOJIEKYII B
enuHuIEe 00bEMA BENIECTBA.

Cuna xak XxapakTepucTHKa B3auMoaencTBud Ten. Cuiia ynpyroctu u 3akoH I'yka. MI3smepenue cuisl ¢
MOMOIIIBIO AUHAMOMETpA. SIBJI€HHUE TATOTEeHU U cuia Tsbkectu. Cuita TsbkecTy Ha Apyrux mianerax (MC).

Bec Tena. HesecomocTs. CrioxeHne cuii, HalpaBiEHHbBIX M0 OJIHOM npsaMoid. PaBHoaelcTBytomas cui. Cuia
TpeHus. TpeHue CKOJIBKEeHUs ¥ TpeHue 1okos. Tpenue B npupoae u texauke (MC).

JdemoHcTpauuu

1. HabmoieHue MexaHu4ecKoro JABUKCHUS Tea.

2. U3mepeHune cKopoCTH MPSIMOJIMHEHHOTO IBUKEHUS.

3. HaGnronenue siBieHUs HHEPITUU.

4. HabnroieHre u3MEeHEHHUs1 CKOPOCTH MPU B3aUMOAECHCTBUU Tel.
5. CpaBHEeHHUE MacC MO B3aUMOJCHCTBHUIO TEJL.

6. CnoxeHue cuJjl, HalpaBJICHHbIX 110 OHON IPSIMOM.

JlaGopaTopHble padoThI U ONBITHI
1. Onpenenenrie CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuKa B )KHIAKOCTH, MOJEIH SJEKTPUUECKOTO
ABTOMOOWJIS U T. II.).

2. Onpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa WK [IapuKa 10 HAKIOHHOW MIOCKOCTH.
3. Onpezenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHl, IEMOHCTPUPYIOILINE 3aBUCUMOCTD PaCTsLKEeHUA (AeopMaIii) NpyKUHBI OT MPHI0KEHHON
CHUIBI.

5. OHBITBI, ACMOHCTPUPYIOIIHNE 3aBUCUMOCTE CUJIbI TPCHUSA CKOJIBXKCHUA OT BECA TCJIa U XapaKTCpa
COINMpHUKACAOIINXCA HOBerHOCTeﬁ.

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

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBiieHus. [laBieHue raza. 3aBUCUMOCTH JaBJICHUS Ta3a
oT 00béMa, TeMmieparypsl. [lepenada gaBneHus TBEPABIMH TeIaMH, KUAKOCTSIMH U razamu. 3akoH [lackans.
HHGBM&TI/I‘IGCKI/IG MaIlIUHBI. 3aBI/ICI/IMOCTI> JABJICHUA KUIKOCTU OT FJ'IY6I/IHI)I. FI/II[pOCTaTI/I‘-ICCKI/Iﬁ Hapa)IOKC.
CooOuiaromuecs cocybl. [ 'napaBinyeckue MEXaHU3MbI.

ATtMmocdepa 3emian u atMocepHoe AaBiaeHue. [I[puunHbl CynecTBOBaHHS BO3YIIHON 000104KH 3eMIIH.
OmnbiT Toppuuenu. M3mepenue arMochepHoro gaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJl YpOBHEM Mopsl. [Ipubopsl 11 n3MepeHust atMoc(hepHoro JaBieHuUs.

JlelicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeN0. BeiTankuBaromias (apxumeoBa) cuiia. 3aKoH
Apxumena. [naBanue ten. Bo3ayxornnaBanue.

JdemoHcTpauuu

1. 3aBUCUMOCTD aBJI€HUA ra3a OT TEMIIEPATYPhI.

. [lepenava naBneHus )KUIKOCTHIO M Ta30M.

. Coobmmaromnuecs: CoCy/bl.

. 'mapaBinueckwmii npecc.

. [IposiBnenune necTBust aTMOCHEPHOTO JTABJICHHS.

. 3aBUCUMOCTb BBITATKHUBAIOIIECH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa M TUIOTHOCTH JKUIKOCTH.
. PaBeHCTBO BBITAJIKMBAIOIIEN CUJIBI BECY BHITECHEHHOM KUJIKOCTH.
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8. YcioBue miaBaHus TEII: IIaBaHUE HITH MOrpy>KCHUEC TECJI B 3aBUCUMOCTH OT COOTHOLICHUSA IIJIOTHOCTEH
TEJ1a U ) KUAKOCTU.

JlabopaTopHbie padoThI U ONBITHI
1. UccrnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie 0T 00bEMa MOrpyKEHHON B )KUJIKOCTh YacTH Tea.



2. OnpeneneHre BoITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUAKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBHITATKHUBAIOIICH CHIIBI, IEUCTBYIOIICH Ha TEJIO B )KUIKOCTH, OT MAcChI Tea.
4. OnbITHI, IEMOHCTPUPYIONINE 3aBUCUMOCTb BBHITATKHUBAIOIIEH CHIIBI, ICUCTBYIONIEH HAa TENO B )KUIKOCTH,
0T 00BbEMa OTPY)KEHHOHN B KHUIKOCTh YaCTH TeJIa ¥ OT IJIOTHOCTHU KHUIKOCTH.

5. KonctpynpoBaHnue apeoMeTpa Uid KOHCTPYHUPOBAHHE JIOJKH U ONpesieNieHUe €€ rpy30M0bEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHepIrus

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblYar, 6J0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs poiuara. [Ipumenenue
MIpaBWJIa PaBHOBECHUS pblyara K 0JIOKy. «305oToe npaBmwio» Mexanuku. KI1J[ mpocTeix MeXaHU3MOB.
[TpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sueprusi. Kunernueckas u noreHuuanbHas sueprus. [IpeBpaiienue oHOro Bujia
MEXaHUYECKOM HEepPTruu B APYroil. 3aKOH COXpaHEHUS SHEPTUU B MEXaHHKE.

JdemoHcTpauuu
[TprMepbl MPOCTBHIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenennie paboThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBMKEHUU TeJja M0 TOPU30HTAIBLHOMN
MMOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHS phluara.

3. Usmepenne KIIJI HakIOHHOM IJIOCKOCTH.

4. 3ydenne 3akOoHA COXPAHEHUS MEXaHUYECKOW IHEPTUH.

8 KJIACC

Paznes 1. TensioBble siBJIeHUS

Monenu TBEPAOro, )KUAKOTO M ra3000pa3HOro cocTosHUH BemecTBa. Kpucrannmnueckue 1 amopgHbIe Tema.
OObscHEHNE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPJIBIX TEJl HA OCHOBE MOJIOXKEHUIN MOJIEKYIIPHO-KUHETUYECKON
teopun. CMauyrBaHe U KallWJUIApHBIE siBJIeHUS. TerioBoe paciiupeHue U cxaTHe.

Temmnepatypa. CBs3b TEMIIEPATYPbI CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS YACTHIL.

Buytpennsis sHeprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHepruu: Terionepeaya U CoBeplieHue padboTsl.
Bunsl Temuonepenaun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3IyYEHUE.

KonuyectBo TemnoTsl. Y aenbHas TEINIOEMKOCTh BellecTBa. TernaooO0MeH U TeII0OBOE paBHOBECHE.
VYpaBHeHue TemoBoro 6ananca. [InaBneHre u oTBepAeBaHUE KPUCTAUIMYECKUX BELIECTB. YelbHas
TeruioTa riasienus. [lapoobpazosanue u konaencanus. Mcnapeane (MC). Kunenue. Y aenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOc(hepHOro AaBieHus. BiaxxHocTs Bo3ayxa.

OHeprus TOIUINBA. Y IeJbHas TEIJI0TAa CTOPAHUS.

[Tpuntumner padoTs! TeroBsix Asuratenei. KIIJ[ remmoBoro asuratens. TenaoBbie BUTATEIHN U 3aI[UTa
okpyxaromeit cpeapl (MC). 3akoH coxpaHeHuUs U MpeBpalleHus YHEPrUH B TeIIoBbIX mpoueccax (MC).

JdemMoHcTpanuu

1. HaGmoienne OpOYHOBCKOTO JBMXKEHUS

. Habmonenue muddyzum

. Habmronenue sBieHMiI CMaYMBaHUs W KAMWUISPHBIX SBICHUN

. Habnroienue TemnoBoro pacimyupeHus Tes

. I3sMeHeHue naBieHus ra3a npyu U3MEHEHUH 00bhEMA U HAarPEBAHUU WITH OXJIAXKICHUT
. [IpaBuna uamepeHus TeMneparypsl

. Buzsl Teruonepenaun

o0 N N L AW

. OxytaxkieHune mpy CoBEpIIEHUN pabOThI



9. HarpeBanue nipu coBepuIeHUH paOOTHI BHEITHUMH CUJIAMH
10. CpaBHEHME TEMIIOEMKOCTEN Pa3IMUHbBIX BEILIECTB

11. Habnronenne KumeHus

12 .HabnroaeHue MocTOsSHCTBA TEMIIEPATYPhl IPU IIJIaBICHUN
13. Moaenu TEIUIOBBIX ABUTATEIIEN

JlabopaTopHbie padoThl U ONBITHI

1. OnbITHI 1O OOHAPYKEHUIO JEUCTBUS CUII MOJIEKYJIIPHOTO NPUTSHKEHUS

2. OnpITHI MO BbIPAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa

3. OnbITHI 10 HAGIOICHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUIKOCTEH U TBEPBIX TEI

4. OmpenencHre TaBICHHUS BO3IyXa B OAJUIOHE IIMPHUIIA

5. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JIaBJIEHUS BO3/yXa OT €ro o0béMa U HarpeBaHus WK
OXJIaKCHUS

6. IIpoBepka runoTe3bl JMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA XKUAKOCTH B TEPMOMETPUUECKON TpyOKe
OT TEMIIEpaTyphl

7. HabnroieHne n3MeHeHusl BHyTPEHHEW SHEPTuy Tejla B pe3ylbTaTe TeIuionepeiauu U padoThl BHEIIHUX
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8. MccnenoBanue siBIEHUS TEIUIOOOMEHA IIPY CMELITMBAHUN XOJIOJAHOM U TOpSYei BOJIBI

9. Onpenenenye KOJIMYECTBA TEMIOTHI, OJIYYEHHOI'O BOJON IPU TEINIOOOMEHE C HarpeThIM
METAIINYECKUM LIUIUHAPOM

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca uCrnapeHust

12. Onpenenenne OTHOCUTEIBLHON BJIAXKHOCTH BO3/1yXa

13. Onpenenenue yaeIbHON TEIJIOTH TUTABJICHUS JIb/Ia

Paznen 2. DaekTpuyeckue 1 MAarHUTHBIE SIBJICHUS

DnekTpuzanus Ten. [[Ba pona anexkTpudeckux 3apsaaoB. BzanmonelictBue 3apsbkeHHBIX Tel. 3akoH Kynona
(BaBI/ICI/IMOCTB CHJIBI B3aI/IMOI[€I\/'ICTBI/I5[ 3apPsHKCHHBIX TCJI OT BEJIMYWHBI 3apA10B U paCCTOAHUA MCKIY TCJ'IaMI/I).

Dnexrpudeckoe moje. Hanpspk€HHOCTD 37K TPHUYSCKOTO MoJtsl. [[pUHIUT CYTIepITO3UIINT DIIEKTPUIESCKIX
moJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenn QJICKTPHUYCCKUX 3apsA10B. QHCMGHTapHBII‘;I BHCKTpI/I‘IeCKI/Iﬁ 3apsna. CTpOCHI/IC aToMa. HpOBO)IHI/IKI/I
" JUDJICKTPUKH. 3aKoH COXPAaHCHUA JJICKTPHUICCKOIr'0 3apsaa.

DONEeKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. MICTOUHHKH MOCTOSHHOTO TOKA.
JlecTBUSI 2JIEKTPUUECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DIIEKTPUUYECKHI TOK B )KUJIKOCTSIX
U rasax.

9J'ICI(TpI/I‘-ICCKa$I OCIIb. Cuna Toka. 3J'ICI(TpI/I‘-ICCKOe HaIMps’KCHUC. COHpOTI/IBJIeHI/IC IMPpOBOAHUKA. Y nensHOE
COIMPOTUBJICHHUEC BEIICCTBA. 3akoH Oma mrst ydacTKa LICTIn. HOCHG}IOB&TGJ’IBHOG " mapajiyiCJIbHOC COCAUHCHUC
IMPOBOIHHKOB.

PabGora u MOIITHOCTB 3JICKTPUUYCCKOI'O TOKA. 3akoH I[xcoynﬂ— Jlenna. QHCKTpI/I‘ICCKI/IC OCIu 1 HOTpC6I/ITCJ'II/I
3JICI(TpPI‘-ICCKOI71 9HCPTHUU B 6I>ITy. KOpOTKOC 3aMbIKaHHC.

ITocTtostHHEIE MarHuThl. B3anmMoaelCTBUE ITIOCTOSHHBIX MArHUTOB. MarHuTHoOE 1oJjie. MarHuTHOE I10J1€
3eMJIu ¥ €ro 3HaueHue AJs )Ku3HU Ha 3emuie. OnbIT Jpcrena. MarHuTHOE 1oJie 3JIEKTPUUECKOI0 TOKa.
[IpuMeHeHue 37eKTPOMarHiTOB B TEXHUKE. J[elicTBHE MArHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATEN MTOCTOSSHHOTO TOKA. MICMOIb30BaHME AIIEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOopTe.

Omnbrter @apazes. SIBnenue snekTpoMarauTHor HHAYKIWHU. [IpaBumno Jlenna. Dnexkrporeneparop. CriocoOs
MOJIYYEHUS AJIEKTPUUECKONU SHEPTUH. DIIEKTPOCTAHLIUN HA BO30OHOBIIIEMbBIX HCTOYHUKAX SHEPTUU.



JdemoHcTpauuu

1. Dnextpuzanus Tein
JIBa poJia 3eKTPHUUECKUX 3aps10B M B3aUMOAEHCTBHE 3aPsIKEHHBIX TEJ
YCTpOUCTBO U JEHCTBHE 3IIEKTPOCKOIA
OneKkTpocTaTHuecKast MHIYKLIUs

2
3
4
5. 3aKoH coxpaHEHUs dEKTPUUYECKHUX 3apsI0B
6. IlpoBOOHUKYU U AUBIEKTPUKU

7. MopenupoBaHue CHIIOBBIX JIMHUN AJIEKTPUYECKOTO MOJIS

8. VCTOYHUKM MOCTOSTHHOTO TOKA

9. [elcTBUA SJIEKTPUUYECKOrO TOKA

10. DnekTpuyecKkuil TOK B KUJIKOCTH

11. I'a30BBIit pa3psg

12. 3mepeHue CHITbl TOKa aMIIepMETPOM

13. M3amepeHue 3JIeKTPUIEeCKOro HANpsKEHUsT BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONpOTHUBIIEHUI

15. B3aumoaelicTBrE TOCTOSTHHBIX MarHUTOB

16. MonenupoBaHue HEBO3ZMOXXHOCTH pa3/Ie/ICHUS MTOTIOCOB MarHuTa

17. MogenupoBaHre MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB

18. OmbIT Opcrena

19. MarauTHoe nozie Toka. DJIEKTPOMarHuT

20. JleficTBUE MarHUTHOTO I0JIsI HA TPOBOJAHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKA

22. UccnenoBaHue sIBICHUS DIEKTPOMArHUTHON MHAYKITUH

23. OnsiTel Papanes

24. 3aBUCUMOCTD HaIPABJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUN €ro BOSHUKHOBEHUS
25. DIeKTpOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThl U ONBITHI

1. OnbIThI 10 HAOTIOACHUIO STEKTPU3AIMH TeJ HHIYKIIUEH U MTPU COMPUKOCHOBEHUH

2. UccnenoBanue AeMCTBUS AIEKTPUIECKOTO TIOJIS HA POBOJIHUKHU U JUJIEKTPUKH

3. CoOopxka u mpoBepka pabOThI ANEKTPUIECKON e MOCTOSHHOTO TOKA

4. V3mepeHue u peryJupoBaHUE CUIIbI TOKA

5. M3mepeHue U peryiampoBaHue HaPsKEHUS

6. UHccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIIETO YE€PE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUUECKOTO COMTPOTHUBIICHHS TIPOBOIHUKA OT €T0 JITUHBI,
TIJIOIAH TTOTIEPEYHOTO CEYCHUS U MaTepHalia

8. TlpoBepka mpaBuiia CI0KEHUS HAMPSHKEHUN TTPH TIOCTIECIOBATEIFHOM COSTMHEHUN JIBYX PE3UCTOPOB

9. TlpoBepka mpaBuia JJisi CUIIBI TOKA TIPHU MApAJIICIIBHOM COEAMHEHNN PE3UCTOPOB

10. Onpenenenue pabOTHI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP

11. Onpenenenrie MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIICIIEMOI HA PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO YEPE3 JTaMIIOUKY, OT HANpPsKEHUs Ha HEH

13. Onpenenenne KIIJI narpeBarens

14. UccnenoBadre MarHUTHOT'O B3aUMOJEHCTBUA TOCTOSIHHBIX MAarHUTOB

15. VI3yueHne MarHuTHOTO IMOJIS TOCTOSIHHBIX MarHUTOB MPU UX 00BEAMHEHNUU U Pa3/ieJIeHUN

16. UccnenoBanue neicTBUA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY



17. OnbIThl, AEMOHCTPUPYIOIINE 32aBUCUMOCTb CUJIbI B3AUMOJICHCTBHS KaTYIIKU C TOKOM M MarHuTa OT
CUJIBI TOKA W HAIlpaBJICHUS TOKA B KATYIIKE

18. 3y4yeHue AecTBUS MAarHUTHOTO MOJISL HA MTPOBOJIHUK C TOKOM

19. KonctpyupoBanue u uzydeHue pabOThl JIEKTPOJBUTATENS

20. Uzmepenue KIIJI anexTpoaBUraTeIbHOM YCTAHOBKU

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHON UHAYKIIUU: UCCIIEI0BAHNE U3MEHEHUM
3HAUYEHMs ¥ HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUSA

Mexanuueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTh MEXaHUUECKOTO
JBIKeHUs. PaBHOMEpHOE NIPsIMOJIMHEWHOE ABMKeHUE. HepaBHOMEPHOE IPAMOIIMHEMHOE IBUKECHHUE.
CpenHsisi U MTHOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JIBHKEHUU.

VYckopenue. PaBHoyckopeHHOE npsMoInHeHoe BrkeHne. CBoOoaHoe naaeHue. OnbiTel [amunes.
PaBHOMepHOE ABHKEHUE IO OKpY)HOCTH. [lepuon u yactora oOpamienus. JInHeiiHas 1 yriioBas CKOPOCTH.
LlenTpOoCcTpeMUTENHHOE YCKOPEHHE.

[lepssiii 3akoH HetoTona. Bropoii 3akon Hetotona. Tpetuit 3akon Hertotona. [Ipunimn cynepno3unuu
CHIL.

Cwuita ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHUsI CKOJIBXCHUS, CHIIa TPEHUS TTOKOS, IPYTUE BUJIbI
TPCHUSL.

Cuna TSKeCTH U 3aKOH BCEMHUPHOI'O TATOTCHUS. yCKOpCHI/Ie CBO6OIIHOFO IIaICHUA. I[BI/I)KCHI/IG IIJIaHET
Bokpyr Connia (MC). [lepBas kocMuueckasi CKOpocTb. HeBeCOMOCTh U Teperpy3KH.

PaBHoBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPAOE Tesno. PaBHOBecHe TBEPIOTO TeNa ¢ 3aKPEIEHHOM
OChI0 BpanieHus. MoMmeHT cuibl. LleHTp TsxecTH.

Nmnynbe Tena. U3Menenue umnynbca. UMnynbe cuiibl. 3aKOH cOXpaHEHUs! UMITylbca. PeakTuBHOE
nsuxenne (MC).

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cuit TsxKecTH, ypyrocTtH, TpeHust CBsi3b SHEPTUU U pabOTHI
[ToTenumanpHas SHEPTUs TeJa, MOIHATOIO HAJl TOBEPXHOCTHIO 3eMiH. [loTeHIManbHas SHeprus cxxaTou
npyxuHbl. Kunernueckast sneprus. Teopema o KHHETHUECKON SHEPTUU. 3aKOH COXPaHEHUsI MEXaHUUYECKOI
SHEPTHH.

JdemoHcTpauuu

Habnronenne MexaHU4ecKoro IBHKEHHS TeJla OTHOCUTENBHO PAa3HbIX T OTCUéTa

CpaBHeHuE MyTEN U TPAEKTOPHUI IBUIKEHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HBIX TENl OTCUETA
N3mepenne ckopocTH U YCKOPEHUSI IPSIMOJIMHENHOTO IBUKEHUS

HccnenoBanne NMpU3HAKOB PaBHOYCKOPEHHOI'O JABM)KEHHUS

MR

HaGntonenue nBuXeHuUs Tena 1o OKpYKHOCTH
6. HaGmoieHre MexaHn4ecKux sIBIICHHUM, TPOUCXOASIIUX B cucTeMe oTcuéta «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH
7. 3aBUCHMOCTb YCKOPEHHS T€Jla OT MACChl Teja U JEHCTBYIOLIEH Ha HETO CUJIbI
8. HabmioneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU Tel
9. N3MeHeHue Beca Tejla IpU YCKOPEHHOM JIBH)KEHUU
10.Ilepenaua umnyabsca npy B3aMMOJEHCTBUM TEN
11.IIpeobpa3zoBaHus SHEPTUN TPU B3aUMOJICHCTBUH TE
12.CoxpaHeHue UMITyJIbCca IPU HEYNIPYTOM B3aUMOIEHCTBUN
13.CoxpaneHue UMIynbca Mpu aOCOTIOTHO YIIPYTOM B3aUMOACHCTBUU
14.HabmoieHre peakTUBHOTO JIBM>KEHUS



15.CoxpaneHre MeXaHUYECKOW YHEPTUU TIPU CBOOOIHOM IaJICHUN
16. CoxpaHeHHe MEXaHUUYECKOM SHEPTUU IIPU JBMKEHUM Teja MO JEHCTBUEM NIPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KoHcTpyHnpoBaHue TpakTa Ui pa3roHa U TAIbHEHIIIEro paBHOMEPHOTO JIBHYKCHHS [IIAPHKA HITH
TEJICHKKHU

2. Ompenenenue cpetHeil CKOPOCTH CKOJIBXCHHUSI OpYCKa WM JIBH)KEHHS IApUKa 110 HAKIIOHHOM
TUIOCKOCTH

3. OmpenenieHue YCKOPSHHS Tella TIPU PaBHOYCKOPSHHOM JIBU)KCHUU 110 HAKIIOHHOH IJIOCKOCTH

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HavaJlbHON
CKOpPOCTH

5. TIpoBepka rUmOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JBM)KEHUH 0€3 HA4YaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OIMHAKOBBI

6. MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JTaBJICHUS

7. Omnpenenenne Ko3pUITUESHTA TPECHUS CKOJBKCHHUS

8. OmpeneneHue xECTKOCTH MPYKUHBI

9. Omnpenenenre pabOTHI CUJIbI TPEHUS P PABHOMEPHOM JIBUYKEHUU TeJla IO TOPU30HTAIIbHOM
MOBEPXHOCTHU

10.0Omnpenenenne paboThl CWIBI YIPYTrOCTH NMPU MOABEME Tpy3a C UCIOIH30BAHUEM HETIOBUYKHOTO U
MOABUKHOTO OJIOKOB

11.13yueHune 3ak0Ha COXpaHEHUs YHEPTUU

Pa3gen 2. Mexannueckune KoJe0aHUA U BOJTHBI

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KOIeOaHUM: Iepro/, 4acToTa, aMIUIUTYAA.
MaremaTrueckuil U Npy>KUHHBIA MasTHUKHU. [IpeBpalieHne 3Hepruu npu KoiedaTeaIbHOM JIBUKEHHH.
3aryxaromue konebanus. BeiHy)nennbie kosedanus. Pezonanc. Mexanuueckue BojHbl. CBOMCTBa
MEXaHMUYECKUX BOJH. [Ipo nonbHbIE 1 onepedHble BOIHBIL. J[JIMHA BOJIHBI M CKOPOCTh €€ PaCIIpOCTPaHEHHUS.
MexaHnueckue BOJIHBI B TBEPJIOM Tele, ceiicmuueckue BoiHbl (MC).

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

JdemoHcTpauuu

1. HaGmroienue koneGaHuii Tes MO JeMCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH
2. HaGmroienue kose0aHuii rpy3a Ha HUTH U Ha TIPYXXHHE

3. HaGnronenune BEIHYKIEHHBIX KOJIEOaHUN U pe30HaHCca

4. PacripocTtpaHeHue MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKyCTHUYECKHI PE30HAHC

JlabopaTopHbie padoThl M ONBITHI

1. Onpenenenrie 4acTOTHI U TIEPUO/Ia KOJIeOaHU MaTEMAaTHIECKOTO MasTHIKA

2. OmpenerneHne YacTOThI U IepUoa KoJaeOaHui Mpy>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Meproa KOJIeOaHU MTOABEIICHHOTO K HUTH TPy3a OT JUTMHBI HUTH 4,
HccnenoBanue 3aBUCUMOCTH TIEprUoIa KoJeOaHU MPYKUHHOTO MAasITHHKA OT MacChl Tpy3a

5. IIpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHui rpy3a, MOBEIICHHOTO K HUTH, OT MacChl rpy3a 6.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIepro/ia KoieOaHU MPY>KUHHOTO MasTHHUKA OT MAacChl Tpy3a U
JKECTKOCTH TIPYKUHBI

7. U3Mepenne yCKopeHus: CBOOOHOTO TaICHUS

Pa3nen 3. DiieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI



DNEeKTpOMarHUTHOE MoJj€e. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOWMCTBA 2JIEKTpOMAarHuTHbIX BoJH [1Ikana
3JIEKTPOMArHUTHBIX BOJIH. CII0JIb30BaHUE DIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
JdemoHcTpauuu

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

JlaGopaTopHble padoThI U ONBITHI

1. I/ISYI{GHI/IC CBOMCTB SJICKTPOMAarduTHBIX BOJIH C ITIOMOIIBIO MOOMJILHOT'O TCJ'IC(i)OHa

Pa3nen 4. CBeToBbIe AIBJICHUSA
JlyueBas mopaeinb cBeta. Mcrounuku cera. [IpsmonuneliHoe pacripocTpaHeHue csera. 3atMenus ConHna u
Jlynbl. Otpaxkenue ceta. [Imockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.

[Ipenomnenue cBeta. 3aKoH npenomicHus cBeta. [lonHoe BHyTpeHHEe oTpakeHue cBeta. Mcrnonp3oBanue
IMOJIHOT'O BHYTPCHHETO OTPAXCHUA B OIITUUCCKHUX CBECTOBOAAX.

JInnza. Xop myuedt B tuH3e. Ontudeckas cucrema (oToanmapara, Mukpockorna u teneckona (MC). I'ma3
KaK OITUYECKas cucteMa. bin3opykocTs U 1aIbHO30PKOCTb.

Pasnosxxenue 0enoro ceera B CIICKTP. OmnpiTel HetoTona. CrioskeHue CIICKTpPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CB€Ta.

JlemoHCTpanumn
[IpsamonuHeiiHOe pacipoCTpaHEHHE CBETA.

OTtpaxkeHue cBera.

ITonmyyenue n300pa>keHUi B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenominenue ceera.

OnTHyeckuii CBETOBOI.
Xon nydeit B cobuparolei JInH3e.
XoJ J1y4ei B paccenBarollen JIMH3E.

® NN kD =

[Tonyuenne n300paxeHU ¢ TOMOIIBIO JINH3.

©w

[Tpunun neiictus doroanmnapara, MUKPOCKONA U TEJIECKOTIA.
10.Mopens rnasa.
11.Pa3noxxenue 6enoro cBera B CIEKTP.

12.HOJ’Iy‘-ICHI/IC Oenoro ceeta IIpH CJIIOKCHUU CBCTA PAa3HLIX IIBETOB.

JlaGopaTopHble padoThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH YIJIa OTPa)KEHUsI CBETOBOTO JIy4a OT yriia HaJeHusl.

2. I/ISy‘{CHI/IC XapaKTCPUCTHUK I/1306pa)KCHI/ISI npeaAMETa B IIJIOCKOM 3€pKajic.

3. HccnenoBanue 3aBUCUMOCTH yrijia ImpeJIOMJICHUA CBCTOBOI'O Jiy4a OT yTJia MaACHUA Ha 'PAHULC
«BO3AYX—CTCKIIO».

4. ITomyyenne n300pa>keHU € TOMOUIBIO COOMPAIOIIEH JTMH3BI
5. Onpenenenre GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHJIBI CO OUparoIeil TUH3BI.

6. OTBITHI 1O Pa3I0KEHUIO OETIOTO CBETA B CHEKTP.

7. OnBITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHNUHN Yepe3 [IBETOBbIC (DUIIBTPHI.

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Omneiter Pe3epdopna u mmaneraprast Mmoaens atroma. Moaens aroma bopa. Mcnyckanue u morsommeHue
cBera aroMoM. KBaHThI. JIuHeYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anb(da, 6eTa u rammanznydenus. CTpoeHrne aToMHOro siipa. Hykimonnas mozaens



aTOMHOTO siapa. M30TombI.
PannoaktuBHbIC IpeBparieHus. [leproa momypacmnama aTOMHBIX sziep.
S nepuble peakuuu. 3aKOHBI COXPAHEHHUSI 3apSJ0BOT0 U MACCOBOTO YHCEI. DHEPIHsl CBS3U aTOMHBIX SIJIEP.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u nenenus saep. Mcrounnku sneprun Connna u 38€31 (MC).
Snepnast sHepreTuka. JIeicTBUS paguoaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3Mbl (MC).

JdemoHcTpanuu

1. CriekTpbl U3y4E€HUS U MOTJIOMICHUS.

2. CHexTpsl pa3IuyHbIX ra3oB.

3. CnexTp BoaOpoOIa.

4. HabmroeHue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka MOHU3UPYIOMIUX U3ITyYCHHH.

6. Perucrpanus usinydeHus IpUPOAHBIX MUHEPAJIOB U IIPOJIYK TOB.

JlabopaTopHbie padoThl U ONBITHI
1. Habmro1eHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUYEHHUS.

2. UccnenoBaHue TPEKOB: H3MEPEHHE YHEPTUU YACTHIIBI IT0 TOP MO3HOMY IyTH (110 (hoToTrpadusiM).
3. U3mepenne paanoakTHBHOTO OHA.

I[oBTOPHUTENHLHO-00001IAIOIIMI MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOLINI MOYJIb PEIHA3HAYEH JJIsl CHCTEMATHU3aluu U 00001IeHNs IPEAMETHOTO
COZIEp KaHUs M OTBITA IEATEIHLHOCTH, TPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca (PU3UKH, a TAaKXKe IS
noAroToBku K OCHOBHOMY IOCYIapCTBEHHOMY 9K3aMEHY 10 (pHU3HKE IS 00y4JaroIuXCsi, BRIOPABIINX ATOT
y4eOHBIN MpeIMeT.

[Ipu n3ydeHun JaHHOTO MOAYJISL PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUBI IEITEILHOCTH, HA OCHOBE
KOTOPBIX 00€CTIeUNBAETCS JOCTUKEHHE MTPEIMETHBIX U METANPEAMETHBIX TUIAHUPYEMBIX PE3YIIbTaTOB
oOydeHwus1, GOpMHUPYETCS ECTECTBEHHO-HAYUYHAasi TPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB UCCIICIOBAHMS
SIBJICHUH TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSICHATH (DU3NUECKUE SIBJICHHUS, IPUMEHSIS
MOJIyYCHHBIE 3HAHUSA, PELIATh 3a/1a4M, B TOM YHMCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

HpI/IHHI/IHI/IaJ'IBHO JEATEIbHOCTHBIN XapaKTEep JAHHOI'O pa3Jiciia pC€aiu3yeTcs 3a CU€T TOr0, 4YTO y4aliuecsa
BBIITOJHAIOT 3aaHWsA, B KOTOPBIX UM IMPECAJIaAracTcCs:

— Ha OCHOBE TOJIYYCHHBIX 3HAHHUM pacliO3HaBaTh U HAYYHO OOBSICHSITH (PU3UUECKUE SIBJICHUS B
OKPY>KaIOIIEeH MPUPOJIC U TTIOBCETHEBHON KU3HM;

— HCIOJIb30BaTh HAYYHBIC METO/AbI UCCIICAOBAHUA (I)I/I3I/I‘-ICCKI/IX HBHGHHﬁ, B TOM YHUCJIC OJId ITPOBCPKU
THUIIOTE3 U MMOJYUCHUSA TCOPCTUICCKUX BBIBOOOB;

— OOBACHATH HAayY4YHBIC OCHOBBI HanOoee BaXKHBIX )IOCTI/I)K@HI/Iﬁ COBPEMECHHBIX TeXHOHOFHﬁ,
HAIIpuMep, MPaKTUICCKOT'0 UCITIOJIb30BAHUA PA3JIMYHBIX UCTOYHUKOB S3HCPIrUh HA OCHOBC 3daKOHA IIPC
- BpalCeHHUud U COXpaHCHUS BCCX U3BCCTHBIX BUAOB SHCPIUU.

Kaxmas u3 TeM JaHHOTO pa3jiesia BKI0YaeT SKCIePUMEHTAIbHOE UCCIIeI0BaHe 0000IIIafoIIero
xapakTepa. Paszzien 3aBepiaeTcs mpoBEICHUEM TUATHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOI
IIIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue yaebHoro npeamera «dusnka» Ha ypoBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs JOKHO
o0ecreunBaTh JOCTI)KEHHE CIICTYIONINX JIMYHOCTHBIX, METAIIPEAMETHBIX M IPEAMETHBIX 00pa30BaTeIbHBIX
PE3YJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:
— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (pr3nuecKol HayKu;
— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSM POCCUICKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u 0yxoéHo-npascmeenHoe 60Cnumanue:

— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B 06CY)KI[6HI/II/I O6HIGCTB€HHO-3H21‘-II/IMI)IX " 3THYCCKHX HpO6HCM,
CBsA3aHHBIX C IMPAKTUYCCKUM IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,

— OCO3HAaHUEC BAXKHOCTHU MOPAJIIbHO-OTHYCCKHUX IMPHUHIUIIOB B ACATCIbHOCTH y‘léHOl"O.
Icmemuueckoe eocnumanue:

— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB q)HSquCKOﬁ HAyKH: eé TrapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, TJaKOHUYHOCTH.

HEHHOCI”M HAYYHO20 NO3HAHUA:

— OCO3HaHME IIEHHOCTU (PU3NIECKOIN HayKH KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAJKHEHUIIIEH COCTABISAIONIEH KYIbTYpPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, UHTEPECa K UCCIIEOBATENbCKON JESTEbHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pa3a JKU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE,
BaXHOCTH TPaBUJI O€30MAaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM H TEIIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— ¢(hopMHUPOBAHHOCTH HaBbIKa peQIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y
JIPYroro 4ejoBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHHUU IMPAKTUYCCKUX 3adaY (B paMKax CEMbH, IIKOJIbI, TOPO/Ja, Kpaﬂ)
TEXHOJIOTUYECKOM U COLTMAIbHOM HaITpaBJICHHOCTH, Tp66y}oumx B TOM YHUCJIC 1N (I)I/I3I/I‘-ICCKI/IX 3HaHHﬁ;

— HUHTEpec K MPAKTHUECKOMY H3YyYEHHIO0 Mpodeccuid, CBSI3aHHBIX C PUIUKOM.
Jkonozuueckoe 6ocnumanue:

— OpHUEHTaIUs Ha IPUMEHEeHHEe (PU3MUECKUX 3HAHUH JIJIs pelIeHus 3a/1a4 B 00JIaCTH OKpYy KaroIen
Cpenbl, IUIAHUPOBAHUS IOCTYIIKOB U OIIEHKH UX BO3MOYHBIX ITOCJIEICTBHI JIUIS1 OKPYXKAFOIIEH CPEABL;

— OCO3HaHHE TI00ATHHOTO XapaKTepa AKOJIOTHUYECKUX IMPOOJIEeM U MyTel UX PeIIeHUs.
Aoanmayusa od0yuarouie2oca K U3MEHANUWUMCA YCA08UAM COUUATIbLHOU U RPUPOOHOUL cPedbl:

— TOTPeOHOCTH BO B3aUMOICHCTBUY NPH BBHITIOJHEHUH MCCIIEJOBAHUN U TPOEKTOB (pu3nuecKon
HaIIPaBJICHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSAM JIPYTHX;

— TMOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO e TeIbHOCTD;



— TOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHHM, B TOM YHUCIIe (HOPMYITHPOBAThH HJICH, TTOHSATHS,
TUTIOTE3bl O (U3MYECKUX OOBEKTAX W SIBICHUSIX;

— OCO3HaHHe Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acT (hr3uKH;
— TUIAHUPOBAHUE CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (PM3UYECKUX 3HAHUMH;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIBI, 00IeCTBAa M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIONIb30BaHUEM (DU3MUYECKUX 3HAHMIA;

— OLIEHKA CBOMX JICUCTBUH C y4ETOM BIMSHUS HAa OKPYKAIOIIYIO CPEIY, BOZMOKHBIX TI100aIbHBIX
OCJIEJICTBU.
METAIIPEIMETHBIE PE3YJIbTATDI

YHHBepcaﬂbHLIe NMo3HABATeJbHbIE AelicTBUS

ba3zoenie nocuueckue oeiicmeu:
— BBISABJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBICHUIN);
— yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIHN, OCHOBAHHUS JJIsl 000OIIEHNS U CPABHEHUS,

— BBIIBJIATH 3dKOHOMCPHOCTH U ITPOTUBOPCUUA B PACCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIOI[eHI/I${X,
OTHOCAIIUXCA K (I)I/ISI/I‘ICCKI/IM SABJICHUAM,

— BBIABJIATH NIPUYIUHHO-CICACTBCHHBIC CBA3U IPHU U3YUYCHUU (1)I/I3I/I‘-ICCKI/IX SIBIICHHUI U IMponecCoB;
ACJIaTh BBIBOABI C UCIIOJIb30BAHUEM JCAYKTHUBHBIX U HHAYKTHUBHBIX YMOBaKHIOquHfI, BBIABHUI'AaTh
THUITIOTE3bI O B3AMMOCBA3AX (1)I/IBI/IIICCKI/IX BCJINYHMH,

— CaMOCTOSITENILHO BBIOMPATH CIIOCO0 perieHus yueOHol pusnueckoil 3ajauu (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PEUICHHUs, BBIOOP HanOoIIee MOAXOISIIETO C YIETOM CaMOCTOSTENILHO BBIIEIIEHHBIX
KpUTEPUEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— HCIIOJIB30BAaTh BOIIPOCHI KAK HCCIIeN0BAaTEIbCKUM HWHCTPYMCHT IIO3HAHUS;

— MPOBOAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (I)I/ISI/ILIGCKI/II‘/JI
OKCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘IGCKOFO SIBJICHUA,

— OLCHUBATH Ha TPUMCHUMOCTDb U JOCTOBCPHOCTDH I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIO B X0I€ UCCJIICIOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITENHHO (OPMYITHPOBATH 0OOOIIEHHUS U BBIBOIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

— IMPOrHO3UpPOBATH BO3MOKHOC )lam)Heﬁmee Pa3sBUTHUC (1)I/ISI/ILIQCKI/IX IIpOoIECCOB, a4 TAKIKEC BBIABUI'aTh
MMPECATIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

— TPUMEHSTH PA3IUYHbIE METO/bI, HHCTPYMEHTHI U 3aIIPOCHI TP MOUCKE U 0TOOpe HH(OpMAITH WK
JAHHBIX C Y4ETOM NPEASIOKEHHON YueOHOH (PU3NUECKON 3a1auu;

— aHaIM3UpPOBaATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATHh UH(POPMALIHIO PA3TIUYHBIX BUIOB U POpPM
MPE/ICTABIICHHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO OPMY MpeCTaBIeHUS HHPOPMAIIUN U WILTIOCTPUPOBAThH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaduKoil U uX KOMOWHAIUSMHU.



YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

— B X0/JIe 00CyXIeHHs yueOHOro MaTepuasa, pe3yJibTaToB JIA0OPATOPHBIX PadOT U MPOEKTOB 33/1aBaTh
BOTIPOCHI TIO CYIIIECTBY 00CYXTaeMOM TEeMbI M BBICKA3bIBATh UJICH, HAILICJICHHBIE HA pEIICHUE 3a7a9u U
noJiep>KkaHue OaroxenaTeaIbHOCTH OOLICHNUS;

— COIIOCTABJISITh CBOM CYXKJEHHUS C CY)KICHHSMU JIPYTUX YYaCTHUKOB JUAora, OOHAPYKHUBATh
pa3iauvue U CXOJCTBO MO3ULIU;

— BBIPaXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

— MyOJIMYHO MPEACTABIATH PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmuasn deamenpbHoCmb (COMPYOHUYECME0):

— MOHHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 WHINBUIYaTIbHOU pabOThl IPU PEIICHUU
KOHKPETHON (PU3UYECKOM MPOOIEMBI;

— MPUHHUMATH [EJIM COBMECTHOM JCSITEIBHOCTH, OPTaHU30BBIBATh JICHCTBHS MO €€ JOCTHKECHHUIO:
pacnpenensaTh poiu, 00CYKIaTh MIPOIECCH U Pe3yIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS
HECKOJILKHX JTIOJICH;

— BBIIIOJIHATH CBOKO 4aCTh pa60T1>1, J0CTUTrasA Ka4YCCTBCHHOI'O pE3yJibTaTa 10 CBOCMY HAIIPAaBJICHHUIO U
KOOpAUWHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUS.

YHuBepcanbHbIe peryJIaTHBHbBIE 1eHCTBUSA

Camoopzauusauu;l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHUus (PU3nIECKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAaX NPUHATUS pelleHUl (MHIUBUAYAIbHOE, IPUHATHE
pelleHts B IpyIe, IPUHATUE PEIIeHUH IPyTIoi);

— CaMOCTOSITEIILHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3a]jauu WU IJIaHa UCCIIEI0OBaHMS C
y4ETOM UMEIOILINXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpesiaraeMble
BapUaHTHI PEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIIEHKY CUTYallUU U TpeJyiaraTh IiaH e€ n3MEHEeHHUS;

— OOBSICHATH MPUYMHBI JTOCTIKEHHS (HEIOCTHIKEHUS) PE3yIbTaTOB MEATEILHOCTH, TaBaTh OIIEHKY
npuoOpeTEHHOMY OIIBITY;

— BHOCHUTDH KOPPCKTUBLI B ACATCIIBHOCTD (B TOM YHCJIC B X0/ BBIIIOJIHCHUA (I)I/I3I/I‘IGCKOI‘O HUCCIICO0BaHUA
WM [IPOEKTA) HAa OCHOBE HOBBIX 00CTOSTENLCTB, I3MEHUBIINXCS CUTYAllul, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIIUX TPYAHOCTEH;

— OLCHUBATb COOTBETCTBUC PE3YyJIbTaTa LECJIN U YCIOBUAM.

3M0l(ll0HaJleblﬁ UHmMmesliekm:



— CTaBUTh ce0s Ha MECTO JAPYroro YeloBeKa B X0J1€ CIIopa WK AUC KYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Ipunamue cedsn u opyaux:

— MpHU3HABaTh CBOE MPABO HA OLUIMOKY MpPH pelieHnr (U3NIECKUX 3a/1a4 WK B YTBEPKICHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE TOJKHBI OTPAXKATh CHOPMHUPOBAHHOCTE y 00YUAIOIINXCS
YMEHUU:

— JHCIIOJIB30BAaTh MOHATHS: (U3NIECKHUE M XUMHYECCKHE SBJICHUS; HAOII0IeHUE, SKCIIEPUMEHT, MOIEIb,
THIIOTE3a; €AMHNLBI (PU3NYECKUX BEJIMYHMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, KUIKOE, Ta3000pa3HOE); MEXAHUYECKOE IBIKEHHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHENHOE), TPACKTOPHS, PAaBHOICHCTBYIOIIAs CHII, teopmanus (yrnpyras, miiacTudeckas),
HEBECOMOCTh, COOOLIAIOIINECS COCYbL;

— pasnuyath sBieHus (audQy3us; TemIoBoe IBMKEHNE YAaCTUIl BEIIECTBA; pABHOMEPHOE TBMKCHUE;
HEPAaBHOMEPHOE JIBU)KECHUE; NHEPLIUS; B3aUMOJEHCTBUE TEJl; PABHOBECUE TBEPBIX TEJI C 3aKPEIUIEHHON
OCBIO BpallleHHsI; Ilepejaya JaBiIeHus TBEPABIMU TEIaMU, )KUAKOCTIMH U Ta3aMu; atMochepHoe
JaBJICHUE; IUIABaHME TN, MPEBPALLCHUS MEXAHUYECKONW SHEPIUM) MO OIMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMUX JJAHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUDE, B TOM YHUCIIE
(bu3nueckre sIBIEHUS B IPUPOJIE: PUMEPHI ABMKEHHS ¢ PA3TUYHBIMUA CKOPOCTSIMH B KUBOW M HEXHMBOMN
pUpOJIe; AeHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOIO AaBJICHUS Ha )KUBON
OpraHM3M; IUIaBaHUE PbIO; phIUary B TEJI€ YEJIOBEKa; IPU 3TOM MEPEBOAUTH IPAKTHUUECKYIO 3aJ1a4y B
y4eOHYI0, BBIIEISTh CYLIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBICHUM;

— OMHCHIBATh U3YUEHHBIE CBOICTBA TN M (PU3NYECKHE SBICHUS, UCTIONB3YS (PU3NUYECKUE BEITUYUHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSDKECTH, BEC Tela, CUJla TPeHHUS, 1aBJieHne (TBEPAOTO Tela, KUIAKOCTH, ra3a), BRITAJIKHUBAIOIIAS CHIIA,
MexaHu4ecKas padoTa, MOIIHOCTD, MJIEY0 CHUJIbI, MOMEHT CHJIBI, KOG (DHUITMEHT MOJIE3HOTO JEeHCTBUS
MEXaHHU3MOB, KHHETUYECKas ¥ MOTEHIMAIbHASL YHEPT U ); IPU ONMMCAHUM MPABUIHHO TPAKTOBAThH (HU3H

- YECKUU CMBICT HCIIOTh3YEMbIX BETUUHH, UX 0003HAYEHUS U IUHUIBI (PU3NUYECKUX BEIHYHUH,
HaxoJUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIHUYUHY C APYTUMH BEIHYUHAMH, CTPOUTH
rpauKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITHMYHH;

— XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS U MPOIIECCHI, UCTIOIB3Ys MPaBUila CIOKEHUS
cu (BIOJIb OJTHOM TIpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MPaBUIO paBHOBECHUS
phraara (6710Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTUHU; TIPU ITOM
JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €T0 MATEMATHIECKOE BEIPAKCHHE;

— 00BACHATH (PU3NYECKUE SIBICHMS, NPOLECCHl M CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTYallMi IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUNHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BbsICHEHHE N3 |—2 JTOTMYECKHX IIAaroB ¢ ONMOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBJICHHM,
bu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pemiatk pacu€THbIC 3a1a4K B 1—2 1eHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAOIIIE
¢u3nUecKkre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a41 3allMChIBATh KPATKOE yCIOBUE, MO/ -



CTaBJISATh (PU3NUECKHE BETUYUHBI B (POPMYJIIBI U TPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHbIE JaHHbIE,
HEOOXOUMBIE JJIs PEIICHUs 3a/1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (U3NYECKON BETNYHHBI;

— pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOIIH (PH3UIECKIX METOJIOB; B ONMCAHUHU
HCCJIEIOBAHMSI BBIJCIIATD [TPOBEPSEMOE MPEAINOIOKEeHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIN pe3yNbTaT, HAXOIUTh OUIMOKH B XOJI€ OIbITA, JIeJIaTh BBIBOJIBI [10 €T0 PE3YJIbTaTaM;

— MPOBOAUTH OMIBITHI 110 HAOTIOACHHUIO (PUBNYECKUX SABJICHUN WK (PU3UYECKUX CBOWUCTB TEI:
(dbopMynHpOBaThH MPOBEPsEMbIE MPEATIONIOKEHHS, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000pyI0Ba
- HUS, 3aIMCHIBAThH X0/ OMBITa U (OPMYJIUPOBATH BHIBOJIBI;

— BBINIOJHSATH MPSMBIC H3MEPEHUS PACCTOSHUS, BpEMEHH, MAaCcChl TeJla, 00bEMa, CHITBI U TEMIIEPATYPHI
C HCIOJIb30BAaHUEM aHAJIOTOBBIX U LHHU(POBBIX MPUOOPOB; 3aMCHIBATH TOKa3aHUsI IPUOOPOB C YUETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— TPOBOJUTH UCCIIE0BAHUE 3aBUCUMOCTH OJHOM (pr3nueckoi BEIMUUHBI OT IPYToil ¢
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBHXKYILETOCs Tela OT BpEMEHU
JIBYDKEHUS TeJla; CUIIbI TPEHUs CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKMU OBEPXHOCTEH Tel
HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOIIAIN COIPUKOCHOBEHUS TEN; CHJIBI YIIPYTOCTH OT YAJIMHEHUS
IPYKUHBI; BEITAJIKUBAIOILEH CUIIBI OT 00bEMA MOTrpyKEHHON YaCTH TeJa M OT IIOTHOCTH XKHUJIKOCTH, €€
HE3aBUCHMOCTH OT IUNIOTHOCTH T€Jia, OT IIyOMHbI, HA KOTOPYIO MOIPY>KEHO TEJI0; YCIOBUMN IIaBaHUS TE,
yCIIOBUI paBHOBECHS pbluara u 0J0KOB); y4aCTBOBAThH B INIAHMPOBAHUU Y4€OHOIO MCCIIeI0BaHUs, COOU
paTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIIEYys NIPEATI0KEHHOMY IUIaHy, (PUKCUPOBATH PE3YIbTaThl
HOJY4EHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMUYUH B BUJE IIPEUIOKEHHBIX TaOJIMI U TpaUKOB, AeaTh
BBIBOJIBI 10 pPE3YyJIbTaTaM UCCIICIOBAHUS;

— M[OPOBOAUTH KOCBCHHLIC U3MCPCHU A q)HBPI‘IeCKI/IX BCIIMYHH (HJ'IOTHOCTB BCIICCTBA XXUAKOCTH U
TBépI[Ol"O TCJ1a, CUJIa TPCHUA CKOJIbKCHH A, JaBJICHUEC BO3/1yXad, BhITAJIKWBArOIIas Cuja, HGfICTBYIOHIaﬂ Ha
HOFPY)KéHHOC B XXUJAKOCTB TCJIO, KO3(1)(1)I/II_II/I€HT MOJIE3HOI'O JECMCTBUS MMPOCTBIX MeX&HI/I3MOB), ClIeaysa
npe):[noxceHHoﬁ HWHCTPYKIUU: IPHU BBIITIOJIHCHUN H3MepeHHI>i CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY
W BBEIUHCIIATH 3HAUCHUE HCKOMOM BCJIIMYNHBI,

— co0roaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JTMHAMOMETP, COOOIIAIONIUECS COCY/IbI, OapOMETp, pbIuar, MOBMKHBIM U HETIOABHKHBII OJIOK, Ha
- KJIOHHAs IUIOCKOCTb;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPHOOPOB M TEXHUUECKHUX YCTPOUCTB C OMOPOi
Ha UX ONMHCaHus (B TOM YHCIie: TOAIIMITHUKY, YCTPOMCTBO BOJOIPOBOIA, THIPaBINYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPUIHEBOM HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS O CBOMCTBAX (U3UUECKUX
ABJIEHUN ¥ HEOOXOIUMbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTH HH(POPMAIUIO O IPUMEPAX MPAKTUYECKOTO UCIIOJIb30BAHUS
buznyecKuX 3HaHUM B MOBCETHEBHOM JKU3HM ISl 0OecrieueHus: 6€301MacHOCTH MPU OOpaIIEHUH C
npuOopaMy U TEXHUUYECKHUMH YCTPOICTBaAMH, COXpaHEHHUsI 3J0POBbs U COOITIOICHUS HOPM
HKOJIOTMUYECKOTO MOBEEHUS B OKPY>KAIOILEH CPENeE;

— OCYIIECTBIISATH OTOOpP UCTOYHUKOB MHPOpMAIH B ceTh IHTEpHET B COOTBETCTBUHU C 33aJJaHHBIM
IIOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUHN U IYTEM CPAaBHEHUS PA3JIMYHBIX HCTOYHHKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SIBIISICTCS MPOTHUBOPEUMBON MIIM MOXKET OBITh HEZJOCTOBEPHOM;

— HCIOJIb30BaTh NIPU BHITIOJHEHUH YU€OHBIX 3aJaHUI Hay4YHO-TIOMYJISIPHYIO JTUTEpaTypy (pusndeckoro



COJIepKaHus, CIIPAaBOYHbIE MaTepHalIbl, peCypChl ceTH MIHTEepHET; BiIaeTh NpUEMaMH KOH
- CIEKTHUPOBaHMS TEKCTa, MpeoOpa3oBaHus HH(OPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B

APYTYIO;

— co037aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE 2—3 UCTOYHUKOB
uHpopmauu GU3NIECKOTO COACPKAHUSA, B TOM YHCIIC TyOJUYHO J1eJaTh KpaTKUE COOOIEHUS O
pe3ynbTaTax MPOCKTOB WM YUYECOHBIX UCCIICIOBAHMM; IIPU 3TOM TPAaMOTHO HCIIOIb30BaTh U3yUEHHBIN
MOHATUHHBIN anmapat Kypca (U3UKH, COIPOBOXKIAThH BRICTYIIJICHUE TIPE3CHTALIUCH;

— IIPHU BBIIIOJHCHHU y‘Ie6HBIX IIPOCKTOB U PICCJIC,Z[OBaHPlﬁ pacapeacisaTb 00513aHHOCTH B I'pyniic B
COOTBETCTBHHU C ITIOCTABJICHHBIMU 3aJadaMiu, CJIICIUTH 3a BBIIIOJTHCHHUEM IIJIaHA ﬂeﬁCTBHﬁ, aZICKBATHO
OLICHUBATh COOCTBEHHBIHN BKJIaad B ACATCIIBHOCTD I'PYIIIIbI; BBICTPAMBATh KOMMYHHUKATUBHOC
BSaHMO,Z[efICTBHe, YUUTBIBasE MHCHUC OKPYKAOINX.

8 KJIACC

[TpeamerHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y 00Y4aIOLIUXCs
YMEHHUI:

— MHCIOJIb30BaTh MOHATHS: Macca U pasMepPbl MOJIEKYJI, TEIJIOBOE JBUYKEHHUE aTOMOB U MOJIEKYII,
arperaTHbIe COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKHE U aMOpP(HbIe Tella, HACBILIEHHbIM U HEHACHI

- IIEHHBIN IIap, BIIAJKHOCTH BO3/1yXa; TEMIIEPATypa, BHYTPEHHS SHEPIHsl, TEILUIOBOM JIBUIATEIIb;
3JIEMEHTAPHBIN JIEKTPUYECKUN 3apAl, JJIIEKTPUUECKOE I10JIE, IPOBOJAHUKYU U JUDIIEKTPUKH, II0CTOSHHBIN
EKTPUYECKUI TOK, MATHUTHOE I10JIE;

— pa3nuuaTh SBJICHUs (TEIIOBOE paclIMpeHne/cykaTue, Terionepeaaya, TerIoBoe paBHOBECHE,
CMauMBaHUe, KallWJUIAPHBIC SBJICHHUS, UCTIApEHHE, KOHACHCAIIUs, TIaBlIeHUE, KPUCTAILTH3aIlUs
(oTBepaeBaHue), KUTIEHHE, TeIuIonepeaayda (TermIonpoBOIHOCTh, KOHBEKIIHS, U3ITyUEHHUE); STEKTPU3AIUSI
TeJI, B3aUMOJICHCTBUE 3apsI/IOB, JEHCTBUS AJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE
MarHuTOB, IEUCTBUE MAarHUTHOTO TIOJISI HA MIPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAS MHAYKIIHS ) TI0 OTTH
- CaHHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHUX JaHHOE (PU3NIECKOE
SIBJICHHUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUDE, B TOM YHUCIIE
¢du3nyeckre sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNE U KallWJUIIPHBIE SIBJICHUS B IPUPOJE,
KpHUCTaJTBl B ipupoze, u3inydenue CoiHila, 3aMep3aHue BogoEMOB, MOpPCKHe Opu3bl, 00pa3oBaHue
pOCBI, TYMaHa, MHEes, CHETa; SJIEKTPUUECKUE SIBICHUS B aTMoc(hepe, SIEKTPUUYECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE IoJie 3eMIIH, Ipel( Moo CoB, poJib MArHUTHOTO OJIS AJIS )KU3HU Ha 3eMile, OJSIPHOE CH

- SIHME; IIPH 3TOM NEPEBOIUThH MPAKTUUYECKYIO 3a]]auy B Y4eOHYI0, BBIIENSTh CYIlIE€CTBEHHBIE
CBOWCTBA/MpU3HAKU (PU3UUECKUX SBIICHHIA;

— OIIUCBIBATh U3yUYECHHBIE CBOWCTBA Te U (PU3NYECKUE SIBICHUS, UCIIONB3Ys (PU3NUECKUE BETUUNHBI
(TeMrieparypa, BHYTPEHHSS1 SHEPTHsl, KOJMYECTBO TEIJIOTHI, YAEIbHas TeIIOEMKOCTh BELIECTBA,
yJlelbHas TEeJIoTa IJIaBJIeHUs, yIeNbHas TeroTa mapooOpa3oBaHus, yielbHas TeII0Ta CTOpaHUs
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
IEKTPUYECKUH 3apsifl, CUIIA TOKA, IIEKTPUIECKOE HAMPSIKEHNUE, COIIPOTUBIICHUE IIPOBOJIHUKA, YIAEIbHOE
COTIPOTUBIIEHHUE BEIIECTBA, pad0Ta U MOUTHOCTH AJIEKTPUUYECKOTO TOKA); MPU OMMCAHUU TPABUIBLHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIONB3YEMBIX BETUUMH, 0003HAUEHUS U €AMHUIBI (PU3NYECKIX
BEJIMYMH, HAXOAUTH (YOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3MUECKYIO BEJIMUYHUHY C JPYTMMH BETUYMHAMU,
CTPOUTH TPAPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUS U MTPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUII CYTIEPIO3UIINH MOJIeH



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH OMa aJis yyacTka Ienu, 3aKoH JKoyis -
JleHua, 3aKOH COXpaHEHUsI PHEPTUH; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— OOBSICHATH (PU3UUECKUE MPOLIECCH] M CBOMCTBA TeJl, B TOM YMCJIE U B KOHTEKCTE CUTYallUil IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BhIABIATh IPUUMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTh 00BsC- HEHUE u3 |
- 2 TOTHYECKUX IIaroB ¢ ONMOpoi Ha 1 - 2 3yueHHBIX CBOMCTBA (GU3NUECKUX SIBICHUM, (PU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM; periaTh pacu€THbIC 3a7a4u B 2 - 3 1eHCTBUS, UCTIOIb3Ys 3aKOHBI U
(GopMyIbl, cBA3bIBaIOIINE (GU3NUECKHE BEIMYUHBL: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M 3allUChIBATh
KpaTKoe YCJIOBHE, BBISIBJIATh HEIOCTATOK JAHHBIX JUISl pEILICHHs 3a/1a4H, BBIOMPATh 3aKOHBI U ()OPMYIIbI,
HEo0XouMble 1711 €€ pelIeHus, IPOBOAUTE PACYEThl U CPAaBHUBATH MIOJyUYCHHOE 3HaUeHHE (PU3NUECKON
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMY;

— pacno3HaBaThb HpO6JICMI)I, KOTOPBIC MOKHO PCIIMTDH IIPU ITOMOIIN CI)I/BI/I‘ICCKI/IX MCTOOOB; UCIIOJIB3YA
OIMHUCAHUC UCCIICAOBAHMs, BEIACIIATE HPOBECPACMOC MPCAIIOJIOKCHNUE, OLICHUBATL IPABUJIBHOCTDL ITOPSAAKA
IMPOBCACHUA UCCIICAOBAHUS, ACJIaTh BBIBOADbI;

— TPOBOJUTH OMBITHI 10 HAOJIIOEHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TEJ
(KanuJUIpHbIE SBJICHUS, 3aBUCUMOCTb JJaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH IPO
- IIecca OCTHIBAHMS/HATPEBAHMS MTPH U3TYYCHUH OT [IBETA M3JIyYaOUICH/TOTIO0MIAI0NIeH TOBEPXHOCTH;
CKOpOCTb MCIIapEeHUs BOJIbI OT TEMIIEPATYPhI KHUJIKOCTH U IUIOLIAU €€ MOBEPXHOCTH; IIEKTPU3ALUS TEl
Y B3aUMO/IEUCTBUE IEKTPUUECKUX 3aPA0B; B3aUMOJICHCTBUE TIOCTOSIHHBIX MarHUTOB, BU3YaJIU3alIHs]
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB; AEHCTBHSI MArHUTHOTO MOJISl HA IPOBOJHUK C TOKOM,
CBOICTBa AJIEKTPOMArHuTa, CBOMCTBA JIEKTPOABUraTENs IOCTOSHHOTO TOKa): (OPMYIUPOBATH
poBepsieMble MPEAINONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOT0 000py/10BaHNUs; ONHUCHIBATh
XOJ1 OTbITa U (POPMYJIUPOBATH BBIBOBL;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIAXKHOCTH BO3/1yXa, CWUJIbI TOKA,
HAIIPsSZKCHUS C UCITOJIB30BAHUECM dHAJIOT'OBBIX HpI/I60pOB N JaTYUKOB (1)I/I3I/ILIGCKI/IX BCJIMYMH; CPABHHUBATH
PE3YyIbTAaThL H3MepeHHI>i C y‘{éTOM 33)13.HH0171 a0COJIFOTHOM MOrPpCIIHOCTH;

— TMPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETUYHMHBI OT APYTOM C
UCTIONIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCIMOCTh COIIPOTUBIIEHHUS MPOBOIHUKA OT €r0 JUIUHBI,
IJIOIIAJU TIOIIEPEYHOr0 CEYEHHUS U YIEIBHOIO CONPOTUBIIEHUS BELIECTBA IPOBOIHUKA; CUJIBI TOKA,
UJIYIIETrO Yepe3 MPOBOIHUK, OT HANIPSKEHUS! Ha MPOBOJHUKE; NCCIIEIOBAHUE TTOCIEA0BATEILHOIO U Ma
- paJIeNbHOTO COETUHEHUH MPOBOIHUKOB): MJIAHUPOBATH MCCIIE0BaHUE, COOMPATh YCTAHOBKY U
BBITIOJTHSITh H3MEPEHUS, CIIEYs IPEIIOKCHHOMY TIJIaHy, (PUKCUPOBATh Pe3yIbTaThl MOJyYeHHON
3aBUCHMOCTH B BUJI€ TaOJUIl U TpadUKOB, A€TaTh BHIBOABI IO Pe3yIbTaTaM HCCIEI0BaAHUS;

— M[POBOAUTH KOCBCHHLIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCIIMYHH (y,[ICJ'ILHa}I TEINIOEMKOCTh BCIICCTBA,
COIIPOTUBJICHHUC TPOBOJIHHKA, pa60Ta U MOIIHOCTD 3JICKTPHUYCCKOT'O TOKa)I IIaHUPOBATb U3MCPCHU,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYA HpC,Z[HO)KeHHOﬁ HHCTPYKIIMU, U BBIYHUCIIATDH
3HAYCHUEC BCIINYUHBI,

— co0oaaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0OBaHUEM;

— XapaKTepU30BaTh MPUHIIMIIBI ICHCTBUS M3YYEHHBIX NMPHOOPOB U TEXHUUECKUX YCTPOUCTB C OTMOPOI
Ha UX ONMCaHUs (B TOM YHUCJIE: CUCTEMA OTOIJIEHUs JOMOB, THTPOMETp, TapoBasi TypOMHA, aMIIEPMETD,
BOJIETMETP, CYETUHK IEKTPUUECKON SHEPTUH, SJIEKTPOOCBETHTEIbHBIE TPUOOPHI, HArPEBaTEIbHBIC
AIIEKTPONPUOOPHI (TPUMEPBHI), HIEKTPUIECKHE PEAOXPAHUTENH; SJIEKTPOMATrHUT, 3JIEKTPOIBUTATEIb
IIOCTOSIHHOT'O TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUM U HEOOXOIUMbIE
¢u3nueckre 3aKOHOMEPHOCTH;



— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTATEINb
BHYTPEHHETO CrOPaHusl, JJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI JIEKTPUUECKHX LIETEH ¢
NOCJIEZI0BATENbHBIM U MapalIeIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JJIEKTPUYECKUX LENeH;

— MPUBOJUTH MPUMEPHI/HAXOUTh HH(POPMAIIHIO O TIPUMEpaX MPAKTUIECKOTO UCIIOJIb30BAHUS
(bu3MYECKUX 3HAHWI B MOBCETHEBHOM KU3HU ISl 0OecrieueHus: 6€30MacHOCTH TPy 0OpaIIeHnuu ¢ mprudo
- paMU M TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbSI H COOIIOICHHS HOPM SKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

— OCYIIECTBIISATh TMOUCK HWHOpMAIMK (U3HUECKOTO COJEPIKaHUS B CeTH VIHTepHET, Ha OCHOBE
UMEIOUINXCS 3HAHUN U MMyTEM CpaBHEHUS JAOIMOJHUTENbHBIX HCTOUHUKOB BBIIEIATH HHPOPMAIIHIO,
KOTOpasi SIBJISETCS MPOTUBOPEUMBOI HIIM MOKET ObITh HETOCTOBEPHOM;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YUE€OHBIX 33aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy PU3NYECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTEPUAJIBI, pecypchl ceTn VIHTepHeT; BiIageTh npuéMamMu
KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HH(YOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOIEHUs, 000011ast nH(OpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UYECKOTO COJIEPIKAHHS, B TOM YHCIIE yOIMYHO MPEICTABIATH PE3YIIbTAThI
IIPOEKTHOM WJIM MCCIIEN0BATENIBCKON AESITEIbHOCTH; IIPH 3TOM I'PAMOTHO HCIIOJIb30BaTh NU3Y4YEHHBIN
HNOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOKAATH BBICTYIUICHUE NPE3EHTALNEH;

— IMIpH BBIIIOJIHEHUH Y4EOHBIX TPOEKTOB U HCCIEN0BaHNN (PU3NYECKUX MPOLIECCOB PACIIPENETATh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTABJIEHHBIMU 3a/1a4aMH, CIEIUTh 32 BBIIIOJHEHUEM IJIaHa
NeMcTBUIM M KOPPEKTHPOBATH €T0, aIeKBATHO OLICHWBATh COOCTBEHHBIN BKIIAJ] B IEATEILHOCTD TPYIIIIbI;
BBICTPanNBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

9 KJIACC

[TpeameTrHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y 00Yy4aIOLIUXCs
YMEHUU:

— HCIOJIB30BaTh MOHATHA: CUCTEMA OTCUETA, MaTEpUaNIbHAsI TOUYKA, TPAEKTOPHS, OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBHKEHUS, nepopmanus (yrnpyras, miiacTH4eckasi), TpeHue, IEHTPOCTPEMHUTENIbHOE
YCKOpEHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; a0COIIOTHO TBEPJOE TENO, LIEHTP TSHKECTH
TBEP/OrO Tella, paBHOBECHE; MEXaHWYECKUE KOJIeOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, [IKAJIA JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIIbHO30PKOCTH,
CHEKTPBI UCITYCKAaHU U TIOTJIOIIEHHS; ab(a, 6eTa 1 raMMa-u3Iy4eHus, U30TOIbI, SiAepHast YHEPreTUKa;

— pasnuuaTh SBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOTMHEHHOE IBI)KCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHHIE, CBOOOHOE MTaJICHUE TeJl, pPABHOMEPHOE JIBIXKCHHE 110
OKPYKHOCTH, B3aUMOJICHCTBHUE Tell, peaKTUBHOE JIBIKEHUE, KOJleOaTeIbHOE IBUKEHHE (3aTyXaloIue ’
BBIHYKJICHHBIE KOJIeOaHMs), pE30HAHC, BOJTHOBOE JBMIKEHUE, OTPAXKEHUE 3BYKa, MPSIMOJIUHEHHOE
pacrpocTpaHeHue, OTPaKEHUE U MIPEJIOMIICHUE CBETA, TTOJIHOE BHYTPEHHEE OTPaKeHUE CBETA,
pasyiokeHue 6eJI0To CBETa B CIIEKTP U CJI0KEHHUE CIIEKTPAIbHBIX IIBETOB, IUCIIEPCHUS CBETA,
€CTECTBEHHAs paIMOaKTUBHOCTb, BO3HUKHOBEHUE JTMHEHYATOr0 CIIEKTPa U3ITYUYEHUs1) TIO OMKUCAHUIO HX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OITBITOB, ICMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBJICHHCE;

— PpAacmo3HaBaTh IMPOSBICHUE HM3YUYCHHBIX (PU3MUYECKUX SBICHUH B OKpY)KarolleM MUpE (B TOM YHCIIEe
¢du3uUeckre sIBICHUS B IPUPOJIE: MPUIIMBBI U OTIMBBI, IBMKeHUE MaHeT COTHEUYHOW CHCTEMBI,



PEaKTUBHOE JIBUKCHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMHU, 3€MJIETPSCEHHUE,
celicMu4ecKkue BOJIHBI, IIyHaMH, 3XO0, [[BETA TeJl, ONTHYECKHUE SABJICHUS B IPUPOJIE, OMOIOTUYECKOE
JeiicTBUE BUIMMOTO, YIbTPa(QHOIETOBOIO M PEHTICHOBCKOTO U3ITy4eHUN; €CTECTBEHHBIN
pannoaKTUBHBIA (OH, KOCMUYECKHE JTY4H, PaAHOAKTUBHOE H3IyuYeHHE TPUPOTHBIX MUHEPAJIOB;
JieicTBUE paJiMOaKTUBHbBIX U3IYyYE€HUI Ha OPraHU3M YeJIOBEKa), IPU 3TOM IEPEBOJUTH TPAKTUYECKYIO
3aJa4y B yUeOHYIO, BBLICTISATH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKY (PU3NUECKHX SIBICHUI,

— OIIMCHIBATh U3yYECHHBIE CBOWCTBA TEJ U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUECKUE BETUUYNHBI
(cpenHsst © MTHOBEHHAs CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIepeMelleHue,
IIyTb, YIJIOBasi CKOPOCTh, CUJIA TPEHUS, CHJIA YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO
IaJIeHus], BEC TeJla, UMILYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYecKas paboTa U MOIIHOCTh, TOTEHLMAJIbHAS
DHEPrus Teja, MOAHITOr0 HaJ/l IOBEPXHOCTHIO 36MJIU, IOTEHI[MAJIbHASL SHEPTHUS CKATOU MPYKUHBI,
KHHETHYECKasi SHEPIHsl, OJHAsi MEXaHU4ecKas SJHEeprus, eproj U 4acToTa KojaeOaHHi, AJIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTh CBETA, [10KA3aTe b MPEIOMIIEHHSI CPE/IbI); IPU ONHUCAHUU
IIPABUJIBHO TPAKTOBATh (PU3NUYECKHUII CMBICII UCIIOJIB3YEMBIX BEJIMUNH, 0003HAUEHUS U €IUHULIBI
(bU3MUECKUX BEITUUMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE JAHHYIO (GU3NUYECKYIO BEIMUUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPa)MKN N3yYCHHBIX 3aBUCUMOCTEH (PU3NUECCKUX BEITMYHH;

— XapaKTCpUu3oBaTb CBOMCTBa TCII, (I)I/I3I/I‘IGCKI/IC SABJICHUA U IPOUECCChI, UCITOJIb3YA 3aKOH COXPAHCHUS
OHCEPIuu, 3aKOH BCCMUPHOT'O TAT'OTCHUS, IPUHIUIT CYIICPIIO3UIIUU CUJT, TIPUHIUIT OTHOCHUTCIIbHOCTU
Fam/meﬂ, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHUWA UMITYJIbCA, 3aKOHBI OTPAXXCHUA U IIPCIIOMIICHHA CBCTA,
3aKOHbI COXPAaHCHUS 3apsAaA0BOro 1 MaCCOBOI'0 YU CCII ITPH AACPHBIX PCAKIUAX; ITPH 3TOM J1aBaTb
CJIOBCCHYHIO (bOpMy.]II/IpOBKy 3dKOHaA U 3aIllMCbIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC,

— 00BACHATH (PU3NYECKUE TPOLECCH M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUMHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH O0BSIC
- HEHHe U3 2—3 JIOTHYECKUX LIaroB ¢ OMOpoi Ha 2—3 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SBICHHMH,
(GU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiaTh pacyE€THBIE 3a7auu (OMUPAIOIIUECcs HA CUCTeMY U3 2— 3 ypaBHEHHI ), UCTIONB3YS 3aKOHBI U
dbopMyIIBI, CBSI3bIBAIONINE (PU3NYECKHUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a]]a4H 3aMHChIBAThH
KpaTKO€ YCIIOBHUE, BBIABIATH HEAOCTAIOIIUE WM N30BITOUHBIE JaHHBIC, BEIOUPATh 3aKOHBI M JOPMYJIBI,
HEOOXOUMBIE AJIs PEIICHUs, TPOBOJUTE PACUYETHI M OIEHUBAThH PEATHCTUYHOCTD MOIYYEHHOTO
3HA4YCHHS (PU3MUECKON BETMYUHBI;

— pacno3HaBaThb HpO6J’IeMI)I, KOTOPBIE MOKHO PCIINTEL ITPHU ITOMOIITH (1)1/13qu01<1/1>< MCTOOOB; UCIIOJIB3Ys
OIMMCAHUE UCCIICAOBAaHMs, BEIACTIATE IIPOBEPACMOEC MPEATIOJIIOKCHNUE, OLICHUBATD ITPABUJIBHOCTDL ITOpAAKA
IMMPOBEACHUA UCCIICO0BAaHNUA, ACJIaTh BBIBOABI, MHTCPIIPETUPOBATDL PE3YJIBTAThI Ha6HIO)IeHI/II>'I " OIIBITOB,

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABJICHUHN WK (U3NYECKUX CBOMCTB Tl (M3ydYeHUE
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YHEPTUH; 3aBUCUMOCTb IIeproJia KojeOaHmit
NPYKUHHOTO MasiTHAKa OT MAacChl Tpy3a M JKECTKOCTH TPYKHHBI U HE3aBUCHMOCTD OT aMILTUTY/IbI
MaJIbIX KOJieOaHuil; MPsMOIMHENHHOE paclpoCTpaHEHUE CBeTa, pas3JioKeHHe Oeloro caeTa B
CHEKTp; M3Y4YEHHE CBOMCTB HM300pa)K€HUS B IJIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs IMpeaMeTa B
cobuparorieit 1nH3e; HaOII0IeHUE CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3JIYYEHUs): CAMOCTOSITEIHHO
cobupaTh yCTAaHOBKY M3 M30BITOYHOTO HAOOpa 000PYIOBAHMS; OTIMCHIBATH X0/ OMBITA U €T0
pe3yabTaThl, GOPMYIUPOBATH BHIBOKI;

— TPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MIPSIMBIX U3MEPEHHH, ONpeieNss CpeHee 3HaUueHNe
HU3MEpSIeMON BeIMUMHBI (POKYCHOE PacCTOSTHUE COOMparoIel JTMH3bI); 000CHOBBIBATH BBIOOD CIIOc00a
M3MEPEHHSI/M3MEPUTEITLHOTO TTPHOOpa;



— TPOBOIUTH UCCICIOBAHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIHYWH C UCIIOJIB30BAHUEM MPSIMBIX
U3MEpEeHMi (3aBUCUMOCTh IYyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOU CKO
- poctu; meproja KojlebaHuii MaTeEMaTHUECKOTO MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YTJia
OTpPa)KEHHUS CBETA OT yrJja MaJeHHs U YIJia MPEJIOMIICHUS OT yIJia MMaJIeHusl): INIAHUPOBATh UCCIIEI0
- BaHHE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH Pe3yIbTaThl OTy4YECHHON
3aBUCHUMOCTH (PU3NYCCKUX BEITUYHH B BUJIE TAOIUI] U TPpapUKOB, JENIaTh BBIBOJIBI 10 PE3yJIbTaTaM
UCCIIEJIOBAHMSI;

— TPOBOJHUTH KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEITHMUUH (CPEIHSS CKOPOCTh U YCKOPEHUE Tella Ipu
PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHUE CBOOOTHOTO MAACHHUSI, KECTKOCTh MPYKUHBI, K0d)PHUIHEHT
TPEHMsI CKOJIBKEHUS, MEXaHHueckas paboTa M MOILIHOCTb, YACTOTA U MEPUO KoJeOaHun
MaTeMaTUYECKOT0 U MPY>KUHHOTO MAasTHUKOB, ONITUYECKas CHJIa COOMPAIOILE JIMH3bI, PaIMOaKTUBHBIH
¢oH): mIIaHUPOBATH U3MEPEHHST; COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOIHATH U3MEPEHUS,
clIeTysl IPeASIOKEHHON HHCTPYKIIMH; BEIYMCIIATH 3HAUEHUE BEJTMYUHBI M aHATTM3UPOBATH TOJTYICHHBIC
pe3yabpTaThl ¢ Y4ETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUM;

— co0mroaaTh npaBuia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1a00paTOpHBIM 000PYI0BAHHEM;

— pasjan4yaTb OCHOBHBLIC ITPU3HAKH U3YUCHHBIX CI)I/ISI/I‘-IGCKI/IX MOI[GJIefIZ MarcpurajbHad TOUKA,
a0COJIFOTHO TBép,Z[OC TCIIO0, TOYCUHBIM UCTOYHUK CBCTA, JIYY, TOHKAs JIMH34a, INIaHCTapHass MOJCJIb aTOMa,
HYKJIOHHast MOZICJIb aTOMHOTO A1pa;

— XapaKTepU30BaTh MPUHIUIBI JEUCTBUSI M3YYEHHBIX HNPUOOPOB M TEXHUUECKUX YCTPOMCTB C ONOPOM
Ha UX ONMCaHUs (B TOM YHCJIE: CIUAOMETP, JaTUYUKH IOJI0KEHUS, pACCTOSIHUS U YCKOPEHHUS, PaKeTa,
9X0JIOT, OYKH, IEPUCKOI, (poTOAaMnmapar, ONTHUECKUE CBETOBO/bI, CIIEKTPOCKOI, TO3UMETP, KaMepa
Bunbcona), ucnomb3ys 3HaHUS O CBOMCTBaX (PM3UYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE
3aKOHOMEPHOCTH;

— HCIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUUECKUX YCTPONUCTB,
U3MEPUTENIBHBIX MPUOOPOB U TEXHOJIOTMUECKUX MPOLIECCOB MPH PEIICHUH Y4eOHO-TIPaKTHUECKUX 3a7ay;
ONTUYECKHE CXEMBI AJIS IOCTPOEHUS N300pa)KeHNH B IIJIOCKOM 3€pKalle U COOMPAIOLIeH JIMH3E;

— MPUBOJUTH NPUMEPHI/HAXOIUTh UH(POPMALIHMIO O IPUMEpaX MPaKTUYECKOTO UCIIOJIb30BAHUS
(Gu3nUecKrX 3HaHUH B MOBCETHEBHOM JKU3HU /I oOecnieueHus: 0€30MacHOCTH MPHU 00pallieHuH ¢ Ipudo
- paMM U TE€XHUYECKMMHU YCTPOWCTBAMH, COXPAHEHHUs 370POBbS U COOIIOAECHUS HOPM HKOJIOTHYECKOTO
MIOBEJCHUS B OKPYKAIOILIEH Cpee;

— OCYIIECTBJITh MOUCK MH(GOPMAITUH GU3HIECKOTO COJIEPKaHMs B CeTH MHTEpHET, cCaMOCTOsITENHHO
(bopMyIUpPYS MMOMCKOBBIN 3aMPOC, HAXOUTh yTH OMPEAEIICHUS TOCTOBEPHOCTH TTOTYICHHOM
nH(OpMaIK Ha OCHOBE UMEIOIIUXCSI 3HAHUM U JIOTIOTHUTEIBHBIX HCTOYHHKOB;

— HCIOJIb30BaTh IIPU BHITIOJHEHUH YY€OHBIX 3aaHUIM Hay4YHO-TIONMYJISPHYIO JTUTEpaTypy (pUu3ndeckoro
COJIepaKaHus, CIIPAaBOYHbIE MaTEpHUAJIbL, pecypcsl ceTu HTepHET; BIaaeTh NpUEMaMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— C03/1aBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIC COOOITICHUSI HA OCHOBE MH(MOPMAITH U3
HECKOJBKMX UCTOYHUKOB (DU3UYECKOTO COJIEPKaHUs, MyOTMYHO MIPEACTABIISTE PE3yIbTaThl MPOSKTHON
WJIM UCCIIEI0BATENIbCKOM JEATEIbHOCTH; IIPYU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yYEHHbBIN MOHATUNHBIN
amnmapaT u3y4aeMoro pasjesna (U3UKA U COPOBOXKIATh BBICTYIIJICHUE TTPE3EHTAUEH C yUETOM
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC

No
n/n

HaunmeHoBaHue pa3e/ioB H TeM NPOrPaMMbl

KoaunvectBo yacon

BCEro KOHTPOJIbHbIE paﬁOTLl

NMPaKTHYeCKHe PadoThI

JneKkTpoHHbIe (HU(POBHIE) 00pa3oBaTeJbHbIE Pecypehl

Pasnen 1. ®du3nka u e€ poJib B MO3HAHMM OKPYKAIOLIEro MHpa

1.1. | ®u3uka — HayKa o mpupozae 2 0 2 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

1.2. | ®u3nueckue BeTHYMHBI 2 0 0 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

1.3 | EcrecTBeHHO- HAYYHBIil METOJ IO3HAHUS 2 0 0 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

Hroro no pazaeny 6

Paznen 2. [lepBoHayajbHbIe CBEACHUS 0 CTPOEHHH BelllecTBa

2.1. | CtpoeHue BenecTBa 1 0 0 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

2.2. | NBuskenne M B3aHMMO/efiCTBHE YaCTHI BEI[eCTBA 2 0 1 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

2.3. | ArperaTHbie COCTOSIHHSI BEeLIECTBA 2 0 0 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

HUroro no pazueny 5

Paznen 3. /IBu:KeHne u B3auMoaelicTBHE TeJ

3.1. | Mexanu4eckoe ABHKeHHE 3 0 0 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

3.2. | Nnepuus, Mmacca, IJIOTHOCTH 4 0 3 https://uchi.ru/teachers/lk/main

3.3. | Cuaa. Buabl cua 14 1 2 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

Hroro o pasaeny 21

Pasnen 4. JlaBineHue TBEPABIX TeJl, ;KUAKOCTEl M ra3oB




4.1. | NaBnenne. [lepenaua naBiieHus TBEPABIMH TeTAMH, )KUIKOCTSIMHA U ra3aMu 3 0 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

4.2. | laBiieHHe KUAKOCTH 5 0 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

4.3. | AtmocdepHoe JaBiieHue 6 0 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

4.4. | [eiicTBHE JKHIKOCTH M ra3a Ha NOTPY:KE€HHOE B HUX TEJIO0 7 3 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

Uroro no pazaeny 21

Paznen 5. PaGoTa H MOIIHOCTH. DHEPrusi

5.1. | PaGora u MOIHOCTD 3 0 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

5.2. | IpocTbie MeXaHU3MBI 5 1 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

5.3. | Mexanuueckas SHeprus 4 1 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

Hroro no paszzeny: 12

PesepBHOE Bpemst 3

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 13

8 KJIACC
Ne HaumeHoBaHUe pa3ieioB H TeM HPOrpaMMBbl KosamyectBo yacos JyieKkTpoHHbIe (IH(POBbIE) 00pa30BaTebHbIE PeCYPChI
n/n
BCEro KOHTPOJIbHbIE paﬁoTu MPaKTHYECKHE paﬁon,l

Pasnen 1. TenuioBble siBAeHHS

1.1. | Crpoenue u cBoiicTBa BellecTBa 7 1 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

1.2. | TenoBble nponecch 21 5 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

Uroro no pazneny 28




Pasznen 2. DinexkTpudecKne H MATHUTHDIE SIBJIEHUS

2.1. | DnexTpuueckue 3apsabl. 3apsuKeHHbIE TeJa U HX B3auMojIeiicTBHe 7 1 https://uchi.ru/teachers/Ik/main
2.2. | IoCTOSIHHBII YIEKTPHYECKHI TOK 20 10 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru
2.3. | MaruuTHble sIBJIeHUs 6 3 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru
2.4. | DneKTpoMArHUTHAsT WHAYKIHS 4 1 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru
Uroro no pazaeny 37
PesepBHOe BpeMst 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 21
9 KUIACC
Ne | HanmeHnoBaHHe pa3eoB U TeM NPOrpaMMbl KosanuecTBo yacoB JnexkTpoHHbIe (HH(POBHIE) 00pa3oBaTeJbHbIE
n/n pecypcesbt
BCEro | KOHTPOJIbHbIE NMPaKTHYECKHUe
padoTsl paboTbl
Paznen 1. Mexanuueckue siBJIeHUs
1.1. | Mexann4eckoe IBH:KeHHeE U CIOCOOBI €10 ONMUCAHUS 10 1 3 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru
1.2. | BzaumoaeiicTBue Tea 20 1 2 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru
1.3. | 3akoHbI coxpaHenus 10 1 2 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru
Hroro o pazneny 40
Pazzen 2. MexaHu4yecKue Ko1e0aHUsI U BOJIHbI
2.1. | Mexannueckue KoJe0aHust 7 0 2 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru
2.2. | Mexanu4eckue BOJIHBI. 3BYK 8 1 0 https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru
Hroro no pasueny 15




Pazgen 3. D1eKTpOMarHuTHOE MOJIe U 31eKTPOMATHHUTHbIE BOJIHbI

3.1. | DaekTpOMarHuTHOE 1OJIe ¥ JIeKTPOMATHHTHBIE BOJIHbI 6 2 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

Hroro no paszpeny 6

Pasnen 4. CBeroBble siBIEHUS

4.1. | 3aKkoHBI pacpocTpPaHeHHUs CBETa 6 1 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

4.2. | JInH3bI H ONITHYECKHE PUOOPbI 6 3 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

4.3. | Pa3nosxenne 6eoro cBeTa B CHEKTP 3 2 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

Hroro no pazaeny 15

Pasgen 5. KBaHTOBBIE SIBJIEHHS

5.1. | McnyckaHue u MOTJIOIEHHE CBETA ATOMOM 4 1 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

5.2. | CTpoeHue aTOMHOIO si/ipa 6 0 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

5.3. | slnepubie peakuuu 7 2 https://uchi.ru/teachers/lk/main
https://resh.edu.ru/
http://fizzzika.narod.ru

HUroro no pazueny 17

Pazgnen 6. IloBTOpHTE/ILHO-00001A0IIMIT MOTYJIb

6.1. | CncremaTnsanus u 06o01IeHNe MPEAMETHOrO COAEPKAHMS U ONBITA XeSATETLHOCTH, IPHOOPETEHHOTO IPH H3YYeHHN 9 0 https://uchi.ru/teachers/lk/main

BCero Kypca Qu3uku https://resh.edu.ru/
http://fizzzika.narod.ru

Hroro mo paszueiy 9

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 20




ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne | Tema ypoka Kosaun4vecTBo 4acoB Buabl, gopmbi
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoTshI padoThI

1. | ®usuka - HayKa O MPUPOJIC 1 0 0 VYcTHBIN onpoc;

2. | Meronbl HAyYHOTO TO3HAHUS 1 0 0 VYcTHBIN onpoc;

3. | ®dusnueckye BEIUUNHBI, UX €IUHULBI U 1 0 0 YcTHBIIN 0mIpOC;
PUOOPHI 11 H3MEPEHHS

4. | U3mepenue HpU3NUECKON BETHYMHBI. 1 0 1 [IpakTnueckas
JlaGopaTopHas pabota "M3mepeHue paborta;
00beMa JKHUKOCTH M TBEPOTO Tea"

5. | UccinenoBanue 3aBUCUMOCTH OTHOU 1 0 1 [IpakTrueckas
(bu3N4eCcKoil BETMUUHBI OT IPYTOM. pabora;
JlaboparopHas padota " MccnenoBanue
3aBUCHMOCTH ITyTH PaBHOMEPHO
JBUKYIIETOCS TeJla OT BPEMCHH
JBIDKEHUs Tena'

6. | O6oOuraronmii ypok mo teme "Uro 1 0 0 TectupoBanue;
u3yyaet ¢uzuka’.

7. | Monekyna — MeJbyaifiias 9acTuIa 1 0 1 [IpakTnyeckas
BemiecTBa Jlaboparopnast paboTta mo pabora;
OTIPEJICIICHUIO Pa3MEPOB MAJIbIX TEJ
METOJIOM PSIIOB

8. | JIBmwxenwue uactuil Benecta. CBsa3b 1 0 0 VYcrHbIl onpoc;
CKOPOCTH JIBHYKEHUS YaCTHI] C
TeMnepaTrypor. bpoyHoOBCckoe JBUKEHUE.

T dysus

9. | B3aumojeiicTBUE YaCTHI] BEIIECTBA 1 0 0 VYerHbIl onpoc;

10. | B3auMoCBsI3b MEXTy CBOHCTBAMH 1 0 0 YCTHBIN 0TIpoc;
BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO MOJICKYJIIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX
COCTOSIHUM BOJBI

11. | O606maromuii ypok mo teme: "Ctpoenue | 1 0 0 TectupoBanue;
BelecTna'.

12. | Mexanudeckoe neuxenue. PaBaomeproe | 1 0 0 YCTHBIN 0mIpoc;

1 HEpaBHOMEPHOE JIBUYKEHUE




13.

CxkopocTs. I'paduueckoe npeacTaBicHrE
JBUKCHUS

VYceTHBIT 01poc;

14. | Cpenssist CKOPOCTh IPU HEPABHOMEPHOM VYerHbll onpoc;
nBukeHuH. Pacuér mytu u BpeMeHu
JIBUKCHHUS

15. | SIBnenune uHEpIMU. 3aKOH HHEPIUH. [IpakTuueckas
JIaGoparopHas paboTa 1o Teme pabora;
"N3mepenune oobema tena."

16. | B3aumozeiicTBrE Te KaK MPHYUHA [IpakTuueckas
W3MEHEHUS CKOPOCTH JIBHXKEHHUS TEll. pabora;

Macca kak Mepa HHEPTHOCTH TeJa.
JIaGoparopHas paboTa 1o Teme
"N3mepeHue Macchl Ha PhIYaXKHbBIX
Becax."

17. | TInotHOCTh BemecTBa. CBSA3b IMIIOTHOCTH C [IpakTuyeckas
KOJIMYECTBOM MOJIEKYJI B €IMHUILIE pabora;
o0béMma BemecTBa. JlabopaTropnas padora
"OmnpeaeseHue MI0THOCTH TBEPOTO Tela
C IIOMOILIBIO BECOB U U3MEPUTEIBHOTO
uuIuHapa"

18. | Pemrenne 3anau. Pacuer macchl 1 00bema CaMoolIleHKa ¢
TeNa Mo ero MIOTHOCTH HCIIOJIb30BaHUEM

«O1€HO4YHOT 0
JUCTaY;

19. | Cuna xak xapakTepHCTHKA VYeTHBIT onpoc;
B3aMMO/ICHCTBHS TET

20. | SIBjeHME TATOTEHUS U CHJIA TSHKECTH. VYcrHbIl onpoc;
Cuna TsDKecTH Ha IpYTUX IUTaHeTax

21. | Cuna ynpyroctu u 3akoH I'yka YceTHBIT 0nIpoc;

22. | Cusl yipyrocta. Bec tena. VYeTHBIM onpoc;
Hesecomocts

23. | Jlaboparopnas padota "I'pagyupoBanue [MpakTryeckast
MPYXUHBI U U3MEPEHUE CUIT pabora;
JTMHAMoMeTpom"

24. | Pemenue 3amad o teme "Cuia TsKeCcTH CaMoOOlIeHKa ¢

U CcWIa yrpyroctu."

HCIIOIb30BAHUEM
«OUEeHOYHOT O
JINCTa;




25. | Pemenue 3ama4 o teme "Cuia TSHKECTH 0 CaMoo11eHKa ¢
U cWIa yrpyroctu." MCII0JIb30BaHUEM
«O11€HOYHOTO
JUCTaY;
26. | CioskeHue CUJl, HalPaBJICHHBIX 110 OIHOM 0 VYcTHBIN onpoc;
npsMoii. PaBHozieiicTByOMIAs CUIT
27. | Cuna tpenust. TpeHre CKOIbXKCHUS U 0 YcTHBIN onpoc;
TPEHHE TTOKOS
28. | JTaboparopHast pabora "M3ydyeHne Cuibl 0 [TpakTrueckas
TPEHUS CKOJIBKEHUS IIPU IBUKEHUU pabora;
OpycKa 1o TOPH30HTATEHOU
noBepxHocTu "TpeHue B pupoje u
TEXHHUKE
29. | Pemenwue 3ama4 mo teme "Cuibl." 0 CamoorieHka ¢
UCIIOJIb30BaHUEM
«O1eHOoYHOor0
JUCTaY;
30. | Pemrenue 3agau mo teme "Cuibl." 0 CaMooI1IeHKa ¢
UCIIOJIb30BaHUEM
«O11€HOYHOTO
JACTaY;
31. | O6o0mIatoNIHii YPOK TI0 TEME: 0 CaMooI1IeHKa C
"JIBu>keHrE U B3aUMOAeHCTBHUE Ten" HCTI0JIb30BAHUEM
«O11€HOYHOTO
JUCTay;
32. | KontposnbHas pabora mo teme: 1 KonTponbHas
"JIBr>KeHUE 1 B3auMOIecTBUE Ten" pabora;
33. | NaBnenue 0 YCTHBIN 0TIpoc;
34. | CriocoObl yMEHBIICHUS U YBETHYCHUSI 0 YcTHBIN onpoc;
JaBJICHUS
35. | laBneHue raza 0 VYerHbll onpoc;
36. | 3akon [Tackans 0 YCTHBIN 0TIpoc;
37. | JlaBieHue BHYTPH >KUIKOCTH 0 YcTHBIN onpoc;
38. | 3aBHCUMOCTD JABJIEHUS KUIKOCTH OT 0 VYcTHBIHN onpoc;
TITyOUHBI IOTPYKEHUS
39. | Pemenue 3ama4 o teme "3aBUCHUMOCTD 0 CaMoolLIeHKa ¢

JaBJICHUS KUJKOCTU OT IITyOUHBI
norpy>keaus"

HCIIOJIB30BaHUECM
«OILEeHOYHOT O
JIACTaY;




40.

Coobmarormumecs: cocybl

VYceTHBIT 01poc;

41. | Bec Bo3ayxa u aTMOC(epHOE JaBICHUE. CamoortieHka ¢
[IpuunHbI cylecTBOBaHUS BO3IYITHON UCIIOJIb30BaHUEM
000J104KH 3emin «O11€HOYHOT O

JUCTay;

42. | OnbiT Toppuueiin. U3mepenue YcTHBIN onpoc;
aTMoc(hepHOro JaBJICHUS

43. | TIpuGops! i K3MEPEHUS AaTMOC(EPHOTO YcTHBIM onpoc;
JaBJICHUS

44, | T'napaBiavecKue MEXaHU3MBbl YcrTHbIN onpoc;

45. | JleiicTBuUE KUAKOCTH M raza Ha YcTHBIN onpoc;
MOTPYXEHHOE B HUX TENO. 3aKOH
Apxumena

46. | BerTankuBaroinas (apXxumMe10Ba) CHia. YcTHBIN onpoc;
DKCcrepuMEHTAIbHOE ONPE/IeICHNe
BBITAJIKUBAIOIICH CHIIBI

47. | JJTaboparopHas paboTa 1o UCCIICIOBAHUIO [IpakTnueckas
3aBUCHMOCTH BBITAIKUBAIOIICH CHIIBI OT pabora;
o0beMa Morpy>KeHHOM YacTu Tena, OT
TJIOTHOCTHU XKUJKOCTH

48. | Pemrenue 3ama4d o teme "ApxumMenoBa CaMoolIleHKa ¢
cuna" HCIIOJIb30BAaHUEM

«O11€HOYHOTO
JUCTay;

49. | JTaboparopHas paboTa 1o Teme IIpaxTueckas
"OnpeneneHne BHITATKUBAIONIECH CHTTBI , pabora;
JEUCTBYIOIIEH HA OTPYKEHHOE B
YKUJIKOCTB TE0 "

50. | YcnoBus mnaBanus ten. Pemenue 3agay CamooneHka ¢

HCIIOJIb30BAaHUEM
«O1ueHoYHOr0
JUCTaY;

51. | JlaboparopHast paboTa 1o Teme [IpakTnueckas
"BrlsicHeHUE YCIIOBUY TIIaBaHUS TEJa B pabora;
xKuakoctu"

52. | TInaBanwue cyaoB. Bo3ayxomnaBanue. YcTHBIN 0onpoc;
HccnenoBanne MOPCKUX IIyOHH.

IToxopeHue TopHBIX BEPIIMH

53. | KonrposnbHas pabora mo teme "JlaBienue KontponbHas

TBEPBIX TE, )KUIKOCTEN U ra3oB" pabora;




54. | Mexanuueckas pabora VYceTHBIT 01poc;

55. | MomHocTh VYcTHBIN onpoc;

56. | Kunernveckas ¥ MOTCHIHATbHAS YcTHbIi onpoc;
SHEprus

57. | IIpeBpariieHre 0JHOTO BUA VYcTHBIN onpoc;
MEXaHUYECKOW SHEPTUHU B IPYTOid

58. | 3aKOH coXpaHEHHs 1 U3MEHEHUSI YHEPIHU YcTHbI onpoc;
B MEXaHUKE

59. | DHeprust ABMKYIICHCS BOJIBI U BETPA. CamoolieHKka ¢
[ToBTOpeHue u 0600mEeHne TeMbl PaboTa, MCIIOJIb30BaHUEM
MOIIHOCTb , SHEPTUs «O1eHOYHOT 0

JHMCTaY;

60. | [IpocThie MEXaHU3MBI: pbIYar, OJIOK, YcTHBII ompoc;
HaKJIOHHas II0CKOCTh. [IpaBuiio
paBHOBecHs pplyara. MOMEHT CHJI

61. | Peruaru B OBITY, IPUPOJIC U TEXHUKE. [IpakTuyeckas
Priyaru B Tene yenoseka.JlaGoparopHas pabora;,
pabota o Teme "BrisicHeHHE yCI0BUs
paBHOBecHs phlyara.”

62. | bnoku. [IpumeHenue mpasuia VYcTHBIN onpoc;
paBHOBeCHs pplyara K OJI0Ky

63. | «30110TOE TIPaBUIIO» MEXAHUKHU YcTHBI onpoc;

64. | KITI mpocThIX MEXaHH3MOB. [IpakTnueckas
DKCIEPUMEHTAITHHOE UCCIIEOBAHHE. pabora;
JIaGopartopHas paboTa 1o Teme
"Onpenenenune KIT/] mpu moaseme Temna
10 HAKJIOHHOW ITJIOCKOCTH."

65. | KouTponeHast pabora mmo teme KontponsHas
"Mexanunueckasi paboTa, MOLTHOCTb, pabora;
MPOCTbIE MEXaHU3MBI"

66. | TToBTOpEeHUE 1 0000IICHHE COACPKAHUS Camoorienka ¢
Kypca ¢usuku 7 knacca. Tembl UCIIO0JIb30BaHUEM
"PaBHOomepHOe nBmxkeHue. [InoTHocTh «O11€HOYHOTO
BemecTsa. Cuibl B mpuposae” JIUCTaY;

67. | IloBropeHre 1 0000IICHHE COACPKAHUS CamooneHka ¢

Kypca ¢usuku 7 kiaacca. Tembl
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U
ra3os, IInaBanue ten"

HCIIOIb30BAHUEM
«OUEeHOYHOT O
JINCTAa;




68. | ItoroBoe TecTUpOBaHKE O KypCy 1 0 0 KonTponbHas
¢busukm 7 Kacca. pabora;
OBUIEE KOJIMYECTBO YACOB I10 68 3 13
[MTPOI'PAMME
8 KJIACC
Ne | Tema ypoka KosaunyecTBo 4acoB Buabl, gopmbi
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI
1. | OcHOBHBIE TOJIOKEHUS MOJICKYJIIPHO- 1 0 0 YcTHBIN 0onpoc;
KHUHETHYECKOW TEOPUU CTPOCHUS
BEIIIECTBA
2. | Moaenu TBEPIOTO, KHUIKOTO U 1 0 0 YcTHBIN onpoc;
ra3000pa3HOro COCTOSIHUI BElIeCTBa
3. | CmauuBaHue 1 0 0 VYcrHbIl onpoc;
4. | Kanmnsipasle siBienus. Jlabopatopuas |1 0 1 [IpakTnueckas
pabota "M3ydyeHne KanuuIIpHBIX pabora;
SIBJICHUI"
5. | Kpucramnmnyeckue u amop¢usbie TBEpAbIE |1 0 0 YcTHBIH onpoc;
Tena
6. | TemnoBoe pacuMpeHue u cxxaTue 1 0 0 VYcTHBIN onpoc;
7. | O6oOmaromuit ypok mo teme "Crpoenue |1 0 0 CamoorieHKa ¢
U CBOMCTBa BemecTa" HCIIOJIb30BaHUEM
«O1€HO4YHOT 0
JHCTaY;
8. | Temneparypa. BHyTpeHHss sHeprus 1 0 0 VYcTHBIN onpoc;
9. | CnocoObl U3MEHEHUsI BHYTPEHHEH 1 0 0 YcTHbIi onpoc;
SHEPTUU
10. | Bunsr Terutonepenaun 1 0 0 YcTHBIN onpoc;
11. | Terutonepenaua B IpUpoe U TEXHUKE 1 0 0 YcTHBIN onpoc;
12. | KontpounpHas paboTa 1o TemMam 1 1 0 KoHnTponbHas
"CTpoeHue 1 CBOMCTBA BellecTBa" u pabora;
"Temnonepenaya"
13. | KonuuecTBO TEmnoThl. Y AeapHAS 1 0 0 YcTHBII 0mIpOC;

TEIUIOEMKOCTE BEIECTB




14. | Terutooomen. JlaGoparopHast pabota [IpakTrueckas
"UccnenoBanue sIBIEHUS TEILNIOOOMEHA pabora;

IIpU CMELIMBAHUU XOJIOAHOU U ropsiyeit
BOJBI"

15. | TemmoBoe paBHOBecue. JlabopaTopHas [IpakTuueckas
pabora "OnpeneneHrue KOJIUIECTBA pabora;
TEIJIOTHI, TOJIYy4YE€HHOT'O BOJION IIpH
TETMIO0OMEHE C HarPeThIM
METAUTNYECKUM HIUHIAPOM"

16. | YpaBHeHue TerioBoro danaHca. [IpakTrueckas
JlaboparopHas pabota "Onpenernenue pabora;
YACIBbHOU TEIJTIOEMKOCTH BemecTBa"

17. | Pemenue 3amay o reme "Termrooomen" CaMooI1IeHKa ¢

HCITOJIb30BaHUEM
«O1EeHOoYHOTr0
JIUCTAY,

18. | [lnaBienue u OTBEpACBAHHIE VYcrHbIl onpoc;
KPUCTAJUTMYECKUX BEIIECTB

19. | YaenwpHas TenioTa MiaBiIcHUsI. [MpakTrdeckas
JlaboparopHas pabdota "Omnpenenenue pabora;
YACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa"

20. | [TapooOpa3oBaHKe ¥ KOHICHCAIHS. VYcrHbIH onpoc;
Hcnapenue

21. | BnaxHOCTb BO3/1yXa VYcTHBIN onpoc;

22. | I3amepeHue BIaKHOCTH BO3yXa. [IpakTnyeckas
JlabopaTtopHas pabota "OnpeneneHue pabora;,
OTHOCHUTENILHOU BIIaKHOCTHU BO3ayXxa"

23. | Kunienue. Y nenpHas TeIuiora YcTHBIN 0onpoc;
mapooOpa3oBaHus

24. | Pewenue 3anad 1o treMe "M3sMeHeHue CamMooreHKka ¢
arperaTtHbIX COCTOSTHUH BeriecTBa" HCTIOJIb30BAHHEM

«O1EeHOYHOT0
JIUCTAY,

25. | DHeprus ToIIMBa. Y IeIbHAS TEILIOTA YcTHBIN 0onpoc;
CropaHus

26. | [IpuHIMIIBI pabOTHI TEILUIOBBIX YcTHBIN onpoc;

neurareneii. KIT/[ rennoBoro asurarens




27. | Pemenue 3ama4 o teme "TemnoBbie 0 0 CaMoolIleHKa ¢
siBieHus". Buasl Temionepenayu, HUCIOJIL30BAaHUEM
KOJIMYECTBO TEILIOTHI, U3MEHEHHUE «O1eHoYHoro
arperaTHbIX COCTOSTHUI BEIECTBa, JIACTaY;
BJIAKHOCTh BO3/1yXxa"

28. | Pemenue 3amad o reme "Temiosbie 0 0 CaMOOI1IeHKa C
sBieHus". Buasl Teronepenauu, HUCIOJIL30BAaHHUEM
KOJIMYECTBO TEIUIOTHI, U3MEHEHHE «O1eHoyHoro
arperaTHBIX COCTOSIHHI BEIECTBA, JIACTaY;
BJIQKHOCTH BO3/yxa"

29. | O6o06maronmii ypok mo teme "TerioBsie 0 0 CamoolieHKa ¢
SIBJICHUS " HCIIOJIb30BAaHUEM

«O1neHo4ynoro
JIACTaY;

30. | KontposnbHas pabora 1mo Teme 1 0 KonTponbHas
"TerioBble siBIeHUA" pabora;

31. | Dnexrpusarus Tei. B3aumoeiictBre 0 0 YcTHBIN onpoc;
3apsKEHHBbIX Tell. 3akoH Kynona

32. | Dnektpuueckoe moje. HanmpsykeHHOCTb 0 0 YcTHbIi onpoc;
noJist. [TpuHIHATT CyTiepro3uium
BJIEKTPUYECKUX MOJIEH

33. | Hocutemnu 31eKTPUYECKHX 3apsIoB. 0 0 YCTHBIN 0TIpOC;
3aKOH COXpaHEHHS dIEKTPHUUECKOTO
3apsna

34. | Ctpoenue atoma 0 0 VYcTHBIN onpoc;

35. | [IpOBOAHMKH U TUDIIEKTPHUKH. 0 1 [IpakTnyeckas
JlabopaTtopHas padota "HccnenoBanue pabora;
JEHCTBUS STIEKTPHUUECKOTO MO Ha
MPOBOJHUKHU U JUAJIEKTPUKHU"

36. | O6oOIIatoIIHii YPOK TT0 TEME 0 0 TectupoBanwe;
"DnexTprudeckue 3apsaapl. 3apsHKCHHbBIE
Tella U UX B3auMojericTeue"

37. | Onekrpuueckuii Tok. Cuia Toka 0 0 VYcTHBIN onpoc;

38. | UcTOYHWKH TTOCTOSTHHOTO TOKA 0 0 VYcrHBIN ompoc;

39. | leHicTBHS JIEKTPHUECKOTO TOKA 0 0 VYcTHBIN onpoc;

40. | DieKTpUYECKUil TOK B )KUIKOCTAX U 0 0 VYcTHBIN onpoc;

razax




41. | Dnektpudeckas memnb. JlabopaTopHas [IpakTnueckas
pabota "COopka u nmpoBepka padoTsl pabora;
AIEKTPUUYECKOM 1[eNU MOCTOSIHHOTO TOKa"

42. | Cuna Toka. JlaboparopHas padoTa [IpakTuyeckas
"H3MmepeHue u peryanpoBaHue CUIIbI pabora;

ToKa"

43. | DnekTpuiecKoe HanpsKEeHUe. [IpakTuyeckas
JlabGopaTopHas pabora "M3mepenue u pabora;
peryiaupoBaHue HanpsLKeHUs "

44. | ConpoTuBJCHHE TPOBOJHHKA. [TpakTrueckas
JlaboparopHas padota "Hccrenoanue pabora;,
3aBUCHMOCTH CHJIBI TOKa, UIYILETO Yepes
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaIpshKEHUs Ha pe3ucrope”

45. | 3akon Oma aJis1 ydacTka 1enu CamoorieHka ¢

UCTIOJIb30BaHUEM
«O11€HOYHOTO
JACTa;

46. | Y ienpHOE COMPOTHUBIICHHE BEIIIECTBA. [MpakTrdeckas
JlabopaTopHas pabota "3aBUCUMOCTh paborta;
JIEKTPUUECKOTO COMTPOTHBIICHUS
MIPOBOJHHKA OT €T0 JJIUHBI, TIOIIATIN
MONEPEYHOro CeUeHus: U marepuana”

47. | Peocrar. JJaboparopHas pabota [IpakTnueckas
"PerynupoBanue cuiibl TOka peoctaToM" pabora;

48. | ITocnenoBaTeIbHOE COCTUHEHNE [MpakTrdeckas
npoBoHNKOB. JlaGopaTopHas paboTa pabora;
"IIpoBepka mmpaBuiIa CIOKEHUS
HaMpsDKEHUH TIPU TTOCTIe0BaTeIFHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

49. | TapannenpHOE COeAMHEHUE IIpaxkTrueckas
npoBoAHUKOB. JlabopaTtopHas paboTa pabora;
"[IpoBepka mpaBuIIa 1Jis CUIIBI TOKA MPU
MapajuIeIbHOM COEAMHEHNN PE3UCTOPOB"

50. | CmemanHbIe COETMHEHUS TPOBOIHUKOB VYceTHBIT 0o1poc;

51. | PaboTa U MOIIHOCTB AJIEKTPUYECKOTO VYcTHBIN onpoc;

Toka. 3akoH J[>xoyns—Jlenna




52. | Pacuér paboThI 1 MOLTHOCTH TOKA. [TpakTrueckas
JIaGopartopHsbie onbIThI: "OnpeneneHue pabota;
paboThI ANEKTPUYECKOTO TOKA, UAYILIETO
yepes pesucrop” u "Onpenenenue
MOIITHOCTH 3JIEKTPHYECKOTO TOKa,

BBIJICJISIEMOI Ha pe3uctope”

53. | DIEKTPOIPOBOKA U MOTPEOUTEIH [IpakTuyeckas
ANEKTPUYECKON SHEPTUU B OBITY. pabora;
Kopotkoe 3ambikanue. Jlaboparopuas
pabota "Onpenenenne KI1J]

Harpesareins. VccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
JIAMIIOYKY, OT HApsDKEHUs Ha Hel'"

54. | Pemenue 3ama4 mo remam "Cuiia Toka, CaMoo1IeHKa C
HanpsHDKEHUE, COMPOTUBIICHNE, 3aKOH UCIIOJIb30BaHUEM
Owma 117151 yyacTka 1enu, yJaelabHOe «O1€HOYHOTO
COIPOTUBIICHUE, COCTUHEHUS JUCTaY;
IIPOBOJHUKOB"

55. | Pewrenue 3agau o temaMm "3akon Oma CaMooI1ieHKa C
JUTSL y9acTKa [enH, padoTa U MOITHOCTb UCTIOJIb30BaHUEM
TOKa, 3aK0oH J[xoyns-Jlenna" «O11€HOYHOTO

JUCTaY;

56. | O6oOIaroNUi YPOK 110 TEME CamooltieHka ¢

"DnekTpuueckue siBneHus" HCIIOJIb30BAaHUEM
«O1eH04YHOr0
JUCTay;

57. | KonrponbHas paboTa mo Teme KoHnTponsHas
"OnexTpuueckue sapieHus" pabora;

58. | MarautHOe mone. OnbIT DpcTena. [IpakTnueckas
JlabopaTtopHas padota "HccinenoBanue pabora;
JEUCTBUSA JIEKTPUUYECKOrO TOKA Ha
MarHuTHYIO CTpeJNKy "

59. | MaruuTtHoE 1oJie 3JIeKTPUIECKOro TOKA. [IpakTuyeckas
OnexktpomarHut. JlaboparopHas padota pabora;

"OnbIThI, TEMOHCTPUPYIOLINE
3aBUCHUMOCTb CHJIbI B3aUMOJIEHCTBUSA
KaTYIIKHA C TOKOM U MarHuTa OT CUJIbI
TOKa W HaIlpaBJICHUS TOKA B KaTymke"




60. | ITocTosiuubie MarHuThl. Jlaboparopusie | 1 0 1 [TpakTrdeckas
pabotsl "HMccrnenoBanrne MarHuTHOTO pabota;
B3aUMO/ICHCTBUS MOCTOSIHHBIX MAarHUTOB"

u "M3yyeHre MarHuTHOTO 1OJIst
MIOCTOSIHHBIX MarHUTOB MPHU UX
00bETUHEHNH U pa3aeraeHun"

61. | MarautHOe mojie 3emiu 1 ero poiib g | 1 0 0 VYcTHBIN onpoc;
YKU3HH Ha 3emie

62. | JleficTBME€ MAarHUTHOI'O TIOJIS HA 1 0 0 YcTHBII 0mIpOC;
MIPOBOJHHK C TOKOM

63. | DIeKTpoABUTaTEIb TOCTOSHHOTO TOKA. 1 0 1 [IpakTuueckas
JlaGopaTopHas pabora pabora;
"KoHCTpynpoBaH#e U H3y4eHHE paObOTHI
3JIEKTpOoABUTATENS "

64. | KI1J] anexkrpoaBuraTens 1 0 0 VYcrHbIl onpoc;

65. | KontposnbHas pabora mo Teme 1 1 0 KonTponbHas
"MaruuTHbI€ sIBJICHUS" pabora;

66. | IToBropenue u 00600meHue cogepxkanus | 1 0 0 CaMool1IeHKa ¢
Kypca ¢pusuku 8 knacca. TeMsl HCIIOJIb30BaHUEM
"CTpoeHue 1 CBOMCTBA BEILIECTBA. «O11€HOYHOTO
TemnoBele saBiacHUS" JINCTa;

67. | [ToBropenue u 0000meHne conepxanus | 1 0 0 CamoorieHka ¢
Kypca ¢usuku 8 kiacca. TeMsl HCIIOJIb30BaHUEM
"DOnexkTpuuecKkre U MarHUTHbIE ABJIeHUs" «O1€HO4YHOT 0

JUCTaY;

68. | toroBast KOHTpOJIbHAst paboTa mo Kypey |1 1 0 KonTtponbHas
¢u3uku 8 kiacca. Temsl "Ctpoenue u pabora;
CBOWCTBA BelIECTBA. T eMIOBbIEC SIBICHHUS.

DNEeKTpUYECKHE U MATHUTHBIE sIBJIEHUS"
OBILIEE KOJIMYECTBO YACOB I10 68 5) 21
I[MTPOT'PAMME
9 KJIACC
Ne | Tema ypoka KosanyectBo 4yacos Buaebi, popmbl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUe
padoThI padoThI
1. | MexaHudeckoe IBHKEHHE. 1 0 0 VYcrHbIl onpoc;
PaBHOMEpHOE IIPSIMOJIMHEWHOE
JIBUKCHHE




Pemenne 3anaya Ha paBHOMEpPHOE
MPSIMOJIMHENHOE IBUJKCHUE

VYceTHBIT 01poc;

3. OTHOCHUTENBHOCTh MEXaHUYECKOTO YcTHBIN onpoc;
JIBUKCHUS

4. | CpenHsis U MTHOBEHHAs! CKOPOCTbH TeJa [TpakTrueckas
MIPY HEPABHOMEPHOM JIBHIKCHUH. pabora;
Jlaboparophas pabora "Onpenenenue
CpeIHEel CKOPOCTHU TeJia MPH JIBUKEHUU
10 HAKJIOHHOU IMJIOCKOCTH"

5. | Yckopenue. PaBHOycKopeHHOE VYerHbll onpoc;
MPSMOJIMHEHHOE IBMKCHUC

6. |IlepemereHue npu paBHOYCKOPEHHOM [IpakTuyeckas
MPSIMOJIMHEIHOM JABM)KECHUU. paborta;
JlaboparopHas padota "HMccrnenoanne
3aBUCHUMOCTH IYTH OT BPEMEHHU IS
PaBHOYCKOPEHHOT'O IBM>KEHUS"

7. | JlaboparopHas pabota "OmnpenencHue [MpakTudeckas
YCKOPEHHSI PAaBHOYCKOPEHO pabora;
JBIKYIIErocs Tena"

8. CBo0OoOaHOE TaieHNe VYcrHbIH onpoc;

9. |Permrenue 3aa4a mo Teme CamooneHka ¢
"PaBHOyCKOpEHHOE MPSIMOJIMHEITHOE HCITOJIb30BAaHUEM
nBroKeHne" «O11€HOYHOT O

JTUCTAY,

10. | PaBHOMepHOE IBMKEHHE O VYcrHbIH onpoc;
OKPYXKHOCTH

11. | Pemenus 3anay 1o Teme CaMooIIleHKa ¢
"MexaHH4YeCKOe TBUKEHUE U CITOCOOBI UCTIOJIb30BaHUEM
ero onucanus" «O1ueHoYHOr0

JUCTay;

12. | KontponbHas pabota 1mo Teme KonTponbHas
"MexaHn4YecKoe ABUKEHUE U CTIOCOOBI pabora;
€ro onucaHus"

13. |Ilepssrii 3akoH HproToHA VYeTHBIM onpoc;

14. | Bropoii 3akon Hetorona. [TpurImm YcTHBIN 0onpoc;
CYNEPHO3UIINH CUTT

15. | Tpernii 3axon HeroTOHa VYcTHBIN onpoc;




16.

Pemenne 3agay Ha IPUMCHCHUC 3aKOHOB

Hrrotona

CaMool1eHKa ¢

HCIIOJIb30BaHUEM
«O11€HOYHOTO
JUCTaY;
17. | Cuna ynpyroctu u 3akoH ['yka YcrTHbIN onpoc;
18. | JIaboparopuas pabora "Omnpenenenue [IpakTnueckas
KECTKOCTHU TIPY>KUHBI" pabora;
19. | 3akon BcemupHoro tsarorenus. Cuia YcTHBIM onpoc;
TSKECTH
20. | Pemrenue 3a1a4 Ha IBHYKCHHE TEJ IO/ CamoolieHka ¢
JCHCTBUEM CHIIBI TSHKECTH UCIIOJIb30BaHUEM
«O11€HOYHOTO
JUCTaY;
21. | HeBecomocCTh U Ieperpy3Ku VYceTHBIT onpoc;
22. |IlepBas kKocMUYECKas CKOPOCTb YcTHBII onpoc;
23. | Peurenue 3a1a4 Ha MPUMEHEHHUE 3aKOHA CamoorieHKa ¢
BCEMHUPHOTO TATOTEHUS UCIIOJIb30BaHUEM
«O11€HOYHOTO
JACTaY;
24. | Cuna TpeHus VYcTHBIN onpoc;
25. |JlaboparopHas pabota "OmnpereneHue [IpakTnyeckas
koa¢dunmeHTa TpeHus" pabora;
26. | Pemrenue 3a1a4 Ha ABM)KEHUE TEI MO CaMoolIeHKa ¢
JIEHCTBUEM CUJIBI TPEHUS HCIIOJIb30BaHUEM
«O11€HOYHOTO
JUCTay;
27. | Pemenue 3a1a4 Ha IBHKEHHE TEJ MO CamoolieHKa ¢
JCHCTBHEM HECKOIBKUX CHJI UCIIOJIb30BaHUEM
«O11€HOYHOTO
JUCTAY,
28. | Pemrenue 3a1a4 Ha JBM)KEHUE TEI MO CaMoolieHKa ¢
JCHCTBHEM HECKOIBKUX CHJI UCIIOJIb30BaHUEM
«O1ueHoYHOr0
JUCTAY,
29. | PaBHOBecue MaTepUaNbHON TOYKH CamoorieHka ¢
abCOIFOTHO TBEPJIOTO Tela HCIIOJIb30BaHUEM
«O11€HOYHOTO
JUCTaY;
30. | Buasl paBHOBecHs VYcrHbIl onpoc;




31.

Pemenue 3aga4 Ha npuMEeHEeHNE

CaMool1eHKa ¢

YCIIOBUM paBHOBECHS Tl HCIIOJIb30BAaHUEM
«O11€HOYHOTO
JUCTaY,
32. | O6o0maLIHiA YPOK 110 TeMe CamoolieHka ¢
"MexaHn4yecKue sBICHUS" HCII0JIb30BaHUEM
«O11€HOYHOT O
JUCTaY;
33. | Pemienue 3a7a4 mo teme Camoorienka ¢
"MexaHu4yecKkue sABJICHU" HCII0JIb30BAaHUEM
«O11€HOYHOTO
JUCTaY;
34. | KonrpoasHas paboTa 1o TeMe Konrtponbnas
"MexaHn4yecKue sBJICHU" pabora;
35. | 3aKkoH COXpaHEHHUs UMITYJIbCa YcTHBII ompoc;
36. | PeaktuBHOe nBroKeHue. Peienue 3amau CamootieHka ¢
Ha MIPUMEHEHUE 3aKOHA COXPaHEHUs MCIIOJIb30BaHUEM
HMITYJIbCa «O1€HO4YHOT 0
JUCTAY,;
37. | Mexanuueckas paboTa U MOIIHOCTb YcTHBIN onpoc;
38. | Kunernueckas sueprus. Teopema o VYcrHbIH onpoc;
KMHETUYECKON SHEPI U1
39. | Pabota cuibl TSXKECTH VYcrHbIl onpoc;
40. | Pabora cuisl ynpyroctu. JlabopatopHast [IpakTnyeckas
pabota "Onpenenenue pabOThI CUIIbI pabora;
YIOPYTOCTH MPHU MOABEME Tpy3a C
WCTIOIb30BaHUEM TTOJIBHKHOTO U
HEMOJIBYKHOTO 0J10KOB"
41. | Pemenue 3amay o teme "Pabota CamooneHka ¢
MOIITHOCTE" HCITOIb30BAHUEM
«O1ueHoYHOr0
JUCTaY;
42. | 3aKOH U3MEHEHUsI U COXPAHCHUS IIpaxkTrueckas
MexaHuueckoll sHepruu. JlabopatopHas pabora;
paborta "M3ydyeHne 3aK0OHa COXPAHCHHUS
sHeprun"
43. | Pemenue 3amad o teme "3akoH CaMoo11eHKa ¢

COXPaHEHHUS UMITYJIbCa. 3aKOH
COXpAHEHUS MEXAHUYECKOU SHEprun"

HCIIOJIB30BaHUECM
«OILEeHOYHOT O
JIACTaY;




44. | KontposbHas paboTa 1o TeMe "3aKoHbI 1 0 KonTtponbHas
COXpaHeHHus". pabora;

45, | KonebarenpHOE IBUKEHUE 0 0 VYcTHBIN onpoc;

46. | MaremMaTH4ecKuili MasiTHUK. 0 1 [TpakTrueckas
JlaboparopHas pabdota "HccrnenoBanne pabora;
3aBHCUMOCTH N€pHOAA KOJICOaHU
IPY>KHHHOT'O MasiTHUKA OT MacChl
rpy3a". JlaboparopHas padora
"[IpoBepka HE3aBUCUMOCTH IEpUO/Ia
KoJiebaHu# Tpy3a, MOJIBEIIEHHOTO K
HHUTH, OT MacChl rpy3a"

47. |IpyxuHHblid MasTHUK. JlabopaTopHas 0 1 [IpakTrnueckas
pabota "OnbIThI, IEMOHCTPUPYIOIIHE pabora;,
3aBHCUMOCTH TEpHOIa KOIeOaHui
NPY>KHHHOTO MasiTHUKA OT Macchl rpys3a
U KECTKOCTU NPYKUHBI"

48. | Pemrenue 3a1ad4 1o Teme 0 0 CaMooI1IeHKa ¢
"MareMaTu4ecKuil U NPy KUHHBIHA HCII0JIb30BaHUEM
MasATHUK" «O11€HOYHOT O

JHCTaY;

49. |3aryxarouiue KoueOaHus. 0 0 YcTHBI onpoc;
Brinyxaennsle konebanus. Pezonanc

50. | MexaHu4eckue BOJTHBI 0 0 VYcrHbIl onpoc;

51. |3Byk 0 0 YcTHBIN onpoc;

52. | UHdpa3Byk U ylnbTpa3BykK 0 0 VYcTHBIN onpoc;

53. | KoHTposbpHas pabora 1o 1Mo Teme 1 0 KoHnTponsHas
"MexaHnnyeckue KojieOaHus U BOJTHBI". pabora;

54. | SIBneHue 3IEKTPOMArHUTHON MHIYKLIUH. 0 1 [IpakTnueckas
JIaGoparopHas pabota "M3yuenue pabora;
SBJICHHE AJIEKTPOMArHUTHON MHIYKIUHU"

55. | CocoObI MoTy4eHUsI AIEKTPUIECKON 0 0 YcTHBI onpoc;
SHEeprun

56. | DIEKTPOMAarHUTHOE MOJIE. 0 0 VYerHbIl onpoc;
DNEeKTPOMarHUTHBIC BOJTHBI

57. | JlaboparopHas pabota "U3yueHue 0 1 [IpakTnueckas
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH MIPU pabora;
MOMOIIM MOOHMIIBHOTO TenedoHa

58. | Mcnosp30BaHKe 3JCKTPOMArHUTHBIX 0 0 YcTHbI onpoc;

BOJIH




59.

[ITxana 31eKTPOMarHUTHBIX BOJIH

VYceTHBIT 01poc;

60. | DnmekTpoMarHuTHas IPUpPoOJIa CBETA VYcTHBIN onpoc;

61. | KonrposbHas pabora 1o Teme KoHntponbHas
"DeKTpOMarHUTHOE TOJIE. pabora;
DNeKTpOMarHuTHbIE BOJHBI".

62. | [IpsiMonmHElHOE pacpOCTpaHEHHE YcTHBI onpoc;
cBeTa

63. |Otpaxenue cera. JlabopaTopHas [TpakTuyeckas
pabora "M3ydyeHue XxapakKTepUCTUK pabora;
M300paXeHUS MPEAMETa B TIIOCKOM
3epkaine"

64. |IIpenomienue cBera. JlJabopaTopHas [IpakTnueckas
pabota "HccnenoBaHue 3aBUCUMOCTH pabora;
yrjia MpeaoMIIEHHs] CBETOBOTO JIyya OT
yrJia aJeHusl Ha TPaHuIle "BO3IyX-

CTEKII0"
65. |IlonHOe BHYTpEeHHEE OTpaKEHUE CBETA YcTHBIN ompoc;
2

66. | Pemrenue 3amau mo teme "OTpaskeHue U CaMoo11eHKa ¢

IpesioMmiieHne cBeTa" HCIIOJIb30BaHUEM
«O1€HO4YHOT 0
JUCTaY;

67. |JIun3a, X0x JTydelt B TMH3E. [IpakTnueckas
JlabopaTtopHas padota "I[lonyueHue pabora;
n300pakeHus! MOMOIIIBIO COOUparoIIen
JTUH3BI"

68. |JlaboparopHas pabota "IIpoBepka [IpakTnyeckas
(GhopMyIbl TOHKOM JTUH3BI" pabora;

69. | Pemenue 3agau mo teme "Jlun3za" CamooneHka ¢

HCIIOJIb30BaHUEM
«O11€HOYHOTO
JUCTay;

70. | I'ma3 xak onTHYecKas CUCTeMa YcTHBIN onpoc;

71. | OnTrueckue npuOOpsI YcTHBIN onpoc;

72. | ducnepcus cBera. JlaboparopHast [IpakTuyeckas
pabota "OmBITHI IO Pa3IoKEHUI0 6eJI0r0 pabora;

cBeTa B crieKkTp"




73. | CnoxeHue CIEeKTPAIbHBIX IIBETOB. 0 1 [TpakTrueckas
JlabGopaTopHas padota "OTBITHI 11O pabora;
BOCIIPHUSTHIO LIBETA MPEIMETOB IPU UX
HaOJI0ACHNH uepe3 UBETHbIC PHIBTPHI"

74. | O6o6maronmii ypok 1o teme "CBETOBbBIC 0 0 CamoolieHka ¢
SIBIICHUS " HCII0JIb30BaHUEM

«O11€HOYHOr 0
JHUCTaY;

75. | KoHTpospHas paboTa 1mo reme 1 0 KonTtponbHas
"CBeTOBEbIC SIBJICHUS" pabora;

76. | OmbiTel Pesepdopra u miaHetapHas 0 0 YcTHBIH onpoc;
MO/IeJIb aTOMa

77. | McnyckaHue U MOTJIONICHHE CBETA 0 0 YcTHBIN onpoc;
aTOMOM

78. | Jlaboparopnas pabora "HabGroneHre 0 1 [IpakTrueckas
CIUTOIIHBIX U JINHEHYATHIX CIIEKTPOB pabora;
n3nyuyeHus"

79. | PagroakTHBHOCTH. Anb(a-, OeTa- u 0 0 YcTHBIN onpoc;
raMMa-u3JI1ydeHust

80. |JlaboparopHas pabota "HccnemoBanue 0 1 [IpakTnueckas
TPEKOB 3apsKEHHBIX YaCTHUIL TI0 pabora;
¢dotorpadusam”

81. | HykioHHas MOJesTb aTOMHOTO si/ipa 0 0 YcTHBIN onpoc;

82. | PagnoakTHBHBIE MPEBpAICHUS 0 0 VYcTHBIN onpoc;

83. | Pemenue 3anau no teme "CrpoecHue 0 0 CamoornieHKka ¢
A7pa, paAMOaKTHUBHbBIE NTPEeBpaIIEeHUs" UCTIOJIb30BaHUEM

«O1EeH0YHOr0
JHCTaY;

84. | SlnepHble peakuu 0 0 YcTHBIN onpoc;

85. | DHeprus cBs3U AaTOMHBIX sI/IEP 0 0 YcTHBIN onpoc;

86. | Peakiuu cuHTE3a U JACIICHUS SACp 0 0 YCTHBIN 0TIpoc;

87. | Peakiuu cuHTe3a U ACTIEHUS SACP 0 0 VYerHbll onpoc;

88. | Mosumerpus. JlaboparopHas paboTa 0 1 [IpakTnueckas
"3mepenue paanoakTUBHOTO poHa" pabora;

89. | O6obmaroImuii ypoK Mo TeMe 0 0 CamoorieHka ¢

"KBaHTOBEIE ABJICHUA"

HCIIOJIB30BaHUECM
«O1LEeHOYHOTO
JIACTaY;




90.

Kontponbhas paborta mo teme
"KBaHTOBELIE ABICHUA"

KonTtponbHas
pabora;

91. |IloBTOpeHue u 000OIIEHHE MaTepralia CamoorieHka ¢
Kypca. Tema "Mexannueckoe ABUKEHUE HCIIO0JIb30BAaHUEM
U CIIO0COOBI ero onucaHus" «O11€HOYHOT 0

JHUCTaY;

92. |IloBropenue u 0600IIEHHE MaTEpHaia CamoolieHKa ¢

kypca. Tema "B3aumoneiictsue ten" UCIIOJIb30BaHUEM
«O1EeHO04YHOr 0
JHCTa;

93. |IloBTOpenue u 0O0OIICHHE MaTepHaTa Camoorienka ¢

kypca. Tema "B3aumoneicrsue ten" HCIIOJIb30BaHUEM
«O11€HOYHOTO
JHMCTaY;

94. | IToBTOopeHue u 0000IICHHE MaTepralia CamoornieHka ¢
Kypca. Tema "3akoHbI COXpaHEHUS B UCIIOJIb30BaHUEM
MexaHuke" «O11€HOYHOT O

JHMCTaY;

95. |IloBTOpenue u 0600IIEHHE MaTepUaia CamoorieHka ¢
kypca. Tema "Mexannueckue KonedaHus HCIIOJIb30BaHUEM
1 BOJIHBI" «O1€HO04YHOT 0

JACTAY;

96. |IToBTOpeHue u 0000IIEHHE MaTepralia CamoorieHka ¢

kypca. Tema "TemnnoBsle ssBnenus" UCII0JIb30BaHUEM
«O1eH04YHOr0
JHMCTaY;

97. |IloBTOopenue u 0000ICHHE MaTepHaa Camoorienka ¢

kypca. Tema "TennoBsie siBineHus" UCIIOJIb30BAaHUEM
«O11€HOYHOTO
JHCTAY;
98. |IloBTOpeHue 1 0000IIEHHE MaTeprala Camoorienka ¢
kypca. Tema "Onektpuueckue sinenus" UCIIOJIb30BAaHUEM
«O11€HOYHOTO
JACTaY;
99. |IloBTOopenue u 00OOIICHHE MaTepHaTa Camoorienka ¢

kypca. Tema "Dnexrpuueckue spaeHus"

HCIIOIb30BAHUEM
«OUEeHOYHOT O
JINCTa;




100. | [ToBTOpenue u 0606IIeHNe MaTeprana | 1 0 CamoortieHKa ¢
Kypca. Tema "DnaeKkTpoMarHuTHbIE HCIIOJIb30BAaHUEM
SIBJICHUS sIBJICHUS" «O11€HOYHOTO

JHCTa;

101. | TToBTOpenue u o6o0mIeHne marepuaa |1 0 CamoorieHka ¢
Kypca. Tembl "DIeKTpOMarHuTHbIC HCIIOJIb30BAaHUEM
BOJIHEI", "CBETOBEIC SIBIICHHA" «OneHoynoro

JUCTaY;

102. |102. UtoroBast KOHTpOJIbHast paboTa 1 0 KoHnTtposbHas

mo  Kypcy pusuku 7-9 xnaccos pabora;

OBILIEE KOJIMYECTBO YACOB I1O 102 20

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

7 KJIACC

®dusuka, 7 kiacce/Ilepeimkun A.B., OO0 «IPODA»; AO «M3narensctBo [IpocBemenney;

BBenure cBoil BapuaHT:

8 KJIACC

®dusuka 8 kimacc/Ileppimkuna A.B., OO0 «/IPODA»; AO «M3narensctBo [IpocBemieHue;

BBenure cBoil BapuaHT:

9 KJIACC

®wusuka 9 knace/ [eppimkun A.B., 'ytauk E.M., OO0 «IPO®A»; AO «M3aarensctBo [IpocBeienuey;

Beeaute cBOM BapuaHT:

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

7 KJIACC

1. ITepoimkun A.B. @usuka. 7 kiaacc. YueOHUK Ui 001ieo0pa3oBaTenbHbIX yupexaenuii . M.:/Ipoda.
2. Jlykammk B.W. CoopHuk BompocoB u 3a1a4 no ¢usuke. 7-9 k1. — M.: IIpocsemenue,
3. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE PAOOTHI.

8 KJIACC

1. ITepoimkun A.B. ®usuka. 8 kiaacc. YueOHUK i 0011eo0pa3oBaTenbHbIX yupexaenuii . M.:/Ipoda.
2. Jlykamuk B.M. COopHUK BOIIpOCcOB M 3aaa4 1o ¢usuke. 7-9 ki. — M.: IIpocsemienue,
3. Kupuk JI.A. ®u3uka — 8. Pa3HOypOBHEBbBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE pAOOTHI.

9 KJIACC

1. Ieperimkun A.B.,I'yrauk E.M. ®uzuka. 9 knace. YueOHUK A 0011€00pa30BaTeIbHBIX YIPEKIACHUH .
M.:JIpoda.

2. Jlykamuk B.1. COopHuk BompocoB u 3a1a4 1o ¢usuke. 7-9 ki. — M.: IIpocsemenue, 3.

Kupuk JI.A. ®u3uka — 9 PazHOypOBHEBBIE CAMOCTOSTENIbHBIE U KOHTPOJIbHBIE PAOOTHI.

4. KoHTpOoJbHBIE U CAaMOCTOATEIbHBIE PA0OTHI MO (u3uke. 9 kiacc: k yueOHuky A.B. Ileprikuna, E.M.
I'yrauk «®@uzuka 9 knace» / O.U. I'pomuesa. — M.: U3natenbcTBO «IK3aMeH»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETU UHTEPHET

7 KJIACC

https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru

8 KJIACC

https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/



http://fizzzika.narod.ru

9 KJIACC

https://uchi.ru/teachers/Ik/main
https://resh.edu.ru/
http://fizzzika.narod.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

O6opynoBanue U MPUOOPHI:

Homenknarypa ydeOHOT0 000py10BaHus IO (PU3UKE ONPEIEIIACTCS CTaHAapTaMu (PU3UIECKOTO
o0pa3oBaHws, MUHUIMYMOM COJIEp>KaHUsl yueOHOT0 MaTepuaia, 0a3uCHOM MporpaMMoi 00mero
oOpa3oBaHwUsI.

J1J1s1 TOCTAaHOBKH JIGMOHCTPAIIUI T0CTATOYHO OHOTO SK3EMILIsIpa 000pYA0BaHus, i (POHTATBHBIX
71a00paTOPHBIX pabOT HE MEHEE OIHOTO KOMIUIEKTa 000pYIOBaHHS Ha ABOUX YYAIIUXCA.

[lepeveHb JEMOHCTPAIMOHHOTO 00OPYIOBAHUS:

[Iap ¢ KOJIBIIOM, MOJICTTH KPUCTAJUIMYECKHUX PEIIETOK, HAOOP TENeKEK, TPUOOP Ui AEMOHCTPAIIUN
PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHYKCHHUS, JICMOHCTPAIMOHHBIN IPUOOP 1O WHEPIIUH, BECHI C
pasHoBecamu, HaOOp TPY30B 10 MEXaHUKE, TUHAMOMETD, JMHAMOMETp JBYHAIPaBICHHBIH, map [lackas,
COOOIIAOIIUECS COCY/IbI, PbIYar, Ha0Op OJOKOB, IHIMHAP U3MEPUTEIbHBIN ¢ PUHAIICKHOCTAMH (BEAEPKO
Apxumena), npuOOp IS AEMOHCTPAIIUH JaBJICHUE Ta30B M KUAKOCTEH, IPUOOP ISl IEMOHCTPALIUU
aTMoc(epHOro JaBicHus (Marae0yprekue noayIapus ), Ipuoop i AEMOHCTPALUH IaBICHUS BHYTPH
KHJIKOCTH.

[Tpubopsr: 6GapoMeTp, MAHOMETP KHUJIKOCTHBINA JEMOHCTPALIMOHHBIH.

OBOPYJIOBAHME JIJIs1 TPOBEJIEHUS JIABOPATOPHbBIX, IPAKTHYECKHUX PABOT,
JTEMOHCTPALIUIA

TexHuueckue cpeacTna 00yueHus

1. HoytOyxk
2. O6opynoBaHus I IPOBEICHUS JTa0OPATOPHBIX U MPAKTHYECKUX PadoT.






