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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHre MPOrpaMMbl HAPABICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUaINXCs U
OpraHM3aIMI0 U3ydeHUsl (PU3UKHU HA JESTSIIbHOCTHON OCHOBE. B HEll yUUTHIBAIOTCS BO3MOXKHOCTH MPEAMETA
B peanu3anuu TpedoBanuit ®I'OC OO0 K mIaHupyeMbIM JTUYHOCTHBIM U METAIIPEAMETHBIM Pe3yiibTaTaM
o0ydeHUs1, a TAKIKE MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukun — cucteMoo0pa3yroimuii 1151 €CTECTBEHHOHAYUHBIX Y4€OHBIX ITPEIMETOB, IOCKOIBKY
¢du3nUecKre 3aKOHbI JIS)KAaT B OCHOBE MIPOIIECCOB U SBJICHUN, H3y4aeMbIX XUMHUEH, OM0JIOTHEH, aCTpPOHOMUEH
u ¢pusndeckoit reorpaduein. dusznka — 3TO NpeaAMeT, KOTOPBIH HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEAOCTABIIsICT Hanbosiee siCHbIe 00pa3Ibl IPUMEHEHHS HAYYHOTO
METO/a O3HaHHUs, T.€. Cl10c00a MOTY4YeHHUs JOCTOBEPHBIX 3HaHUH 0 Mupe. Hakonen, ¢pusuka — 310
IIPEAMET, KOTOPBIM HAPALY C IPYTMMHU €CTECTBEHHOHAYYHBIMH IPEIMETaMHM JIOJKEH JaTh NIKOJIbHUKAM
IpeJCcTaBIeHNUE 00 YBJIEKATEIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAJOCTH CAaMOCTOSTEIbHOTO OTKPBITUS
HOBOT'O 3HAHMSL.

OpxHa U3 TIaBHBIX 337a4 (PU3UIECKOTr0 00pa30BaHUs B CTPYKTYpeE 00IIero oOpa3oBaHus COCTOUT B
(OopMHPOBaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECa K HAyKe Y OCHOBHOW MacChl 00y4Jaromuxcs,
KOTOpBIE B JaJbHENIIeM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax aesTenbHocTu. Ho He MeHee
BaKHOM 33,[[3‘-16171 SABJIIECTCA BBISIBIICHUE U IIOAT'OTOBKA TAJIAHTJIMBBIX MOJIOABIX J'IIOI[@I\/'I JJIs1 ITPOAOJIPKCHU A
o0pa3oBaHMs U AajbHENIIeH TpodecCHOHATBLHON IEATEIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCIIEIOBAaHHH U CO3JJaHUH HOBBIX TeXHOJOTHHA. COrTacHO MPHUHSATOMY B MEXKTYHAPOIHOM COOOIIECTBE
orpeJiesieHu1o0, «EcTecCTBEeHHOHAaY4Hasi TPAMOTHOCTb — 3TO CIIOCOOHOCTh YeIOBEKa 3aHUMATh aKTUBHYIO
Ipa’XIaHCKYIO IMTO3UIHIO 1O O6H1€CTBCHHO 3HAYMMBIM BOIIPpOCaM, CBA3aHHBIM C €CTCCTBCHHBIMU HAYKaAMH, U
€ro rOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMU UAeIMU. HayuyHO rpaMOTHBIN YeloBeK CTPEMUTCS
Y4acTBOBATh B apryMCHTUPOBAHHOM O6CY)K]1€HI/II/I HpO6J’IeM, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYeT OT HEero CIeIyIOUMX KOMIIETEHTHOCTEH!:

— HAY4YHO 00BACHATH SIBJICHUA,
— OICHUBATh U ITIOHHUMATb 0COOEHHOCTH HAay4YHOr'0 UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U UCIIOJb30BaTh HAYYHBIC NOKA3aTCIbCTBA JJId IMOJIYYCHHA BBIBOIOB.

N3yuenue ¢pu3nku cnocoOHO BHECTH pelIaloluil BKIaa B GopMHUpOBaHHE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00Y4YaIOLINXCS.

HEJIM N3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

[enn nzydenus: GpU3MKA HA ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konnenun
npernoiaBaHus yueoHoro npenmera «®Pusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yoNX OCHOBHBIE 00111e00pa3oBaTeIbHbIC POTrPaMMBbl, YTBEpKAEHHON pemenneM Komnernu
MunucrepcTBa npocserienus: Poccuiickoit @eneparuu, npotokos ot 3 aekadps 2019 r. Ne ITK-4BH.

[enn nzydeHus: GU3NKU:

— mnpHoOpeTeHne HHTEepeca U CTPEMIICHHUS 00yJaloNINXCs K HAyYHOMY U3YYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPECTABICHUN O HAYYHOM METO/I€ MMO3HaHUS 1 (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PECHUS KaK PE3yJIbTaTa U3YYCHHUsI OCHOB CTPOCHHSI MATEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccnoHaaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOArOTOBKA K JJaJIbHEHIIEMY O0YyYEHHIO B TOM HaIllpaBJICHHUH.

JlocTrkeHre 3TUX 1eJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHUs 00SCIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

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

— HpI/IO6peTeHI/Ie y'MeHI/Iﬁ OIIHCBLIBATH U OOBIACHATH Q)HBHHGCKHC SABJICHUS C MCIIOJIb30BAaHUECM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTeI‘/'IH_II/IX paC‘IéTHLIX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U MMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOIaTh MPUPOIHBIC SBICHUS M BBITIOJIHATH OIBITHL, JJA0OPaTOPHBIC PA0OTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePKaHUs, BKIt0Yask HHPOPMAIHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OllEHUBaHUE HHPOPMAIIHIH;

— 3HAKOMCTBO €O cepamu npodecCHOHaTBEHOMN AESITEIBHOCTH, CBI3aHHBIMU C (U3UKOH, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUXKCHUAX q)HBHqCCKOfI HAyKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
ob1ero oopazoBanus. JlanHas nporpamma npeycMaTpruBaeT U3ydeHue GU3uKu Ha 6a30BOM ypOBHE B
o0béMe 238 1 3a Tpu rosa o0ydyeHus 1o 2 4 B HeZleNto B 7 U 8 Kiaccax M 1o 3 4 B HeJlelto B 9 kiacce.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA
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Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
®du3nka — HayKa 0 IPUPoJIe, H3ydaeT PU3NICCKUE SIBICHUS: MEXaHUYECKHE, TETUIOBBIC, JICKTPUICCKUE,
MAaruuMTHBIC, CBETOBLIC, 3BYKOBBIC.

®dusnueckue BenuuuHbl. M3mepenue ¢puzndyeckux BenuunH. @usznueckue npudopsl. [lorpemHocts
n3MepeHuil. MexxyHapoaHas CuCTeMa CAMHULL.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH MU3Y4alOT NpUpoay. EcTecTBeHHOHAYYHBIM METO/] TO3HAHMSL:
Ha0JI0IeHNe, TIOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT 110 IIPOBEPKE I'MIIOTE3,
o0bsicHeHue HabogaeMoro apieHust. Onucanue GU3nuecKkux sBJICHUH C TOMOIIBIO MOJIENIEH.

JlemoHCcTpanumn
1. MexaHI/ILIGCKI/IC, TCIIJIOBBIC, 3JI€KTpI/I‘-IeCKI/I€, MAarHuTHBIC, CBE€TOBBIC ABJICHU .

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

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue EHBI JEICHHUS MIKAJIBI U3MEPUTEIBHOTO mpubopa.

2. 3mepeHue paccTosiHUM.

3. U3mepenne 00bEMa )KUIAKOCTH B TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEll.

5. U3mepenue temneparypsl IpU NOMOILLIHU KUIAKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPHL.

6. [IpoBeeHmne MCCIIeIOBAHUS 110 TPOBEPKE TUIIOTE3BI: JATHHOCTD MOJETA MIAPUKA, MYIIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE BBICOTA MyCKa.

Paznes 2. [leppoHayabHbIe CBeIeHUSI O CTPOEHUH BelllecTBa

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

JIBrmxeHue yactull BemecTBa. CBsA3b CKOPOCTHU ABM)KEHHUS YaCTHUIL ¢ TEMIIEpaTypoid. bpoyHoBckoe
nBukeHue, 1M dysus. BzaumonelicTBrue 4acTull BelecTBa: NPUTSHKEHNE U OTTAJIKUBaHUE.

ArperaTHble COCTOSTHUS BELIECTBA: CTPOECHUE Ia30B, KHUJIKOCTEH U TBEPABIX (KPUCTAIUINYECKUX ) TEIL.
B3anMocBsA3p MeXx 1y CBOWCTBAMH BEIIECTB B Pa3HBIX ArPEraTHBIX COCTOSHUAX U UX AaTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJbI. B3anMOCBS3b MEXKy CBOWCTBAMH BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUAX M X aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIxX
cocTostHUI BoJibl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

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

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

JlabopaTropHbie padoThl 1 ONBITHI
1. Ouenka auameTpa aToMa METOJIOM PSAAOB (C UCIOIb30BaHUEM (GoTorpaduii).
2. OnbITH O HAOIIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITH 1O OOHAPYKEHHIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSHKCHUSI.

Pasznen 3. /IBuskeHue U B3aUMO/I€iiCTBUU

Mexanunueckoe qBrkeHue. PaBHoMepHOE U HepaBHOMEpHOE ABMKEeHUE. CKopocTh. CpeHssi CKOPOCTh MPHU
HEPaBHOMEPHOM JIBM>KEHHMH. Pacuér myTu 1 BpeMeHH JABUXKEHUS. PABHOMEpPHOE 1 HEPAaBHOMEPHOE JIBU-
xenue. Ckopocts. CpefHssi CKOPOCTh P HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu 1 BpeMEeHU ABUKECHUSI.



SIBnenue nnepuuu. 3aKoH UHepUUU. B3auMoeiicTBue Ten Kak MpuYruHa U3MEHEHUSI CKOPOCTHU ABUKEHUS
TCII. Macca KakK Mepa I/IHepTHOCTI/I TCJIa. HHOTHOCTB BCIICCTBA. CBH3B IIJIOTHOCTHU C KOJIMYCCTBOM MOJICKyJI B
equHuIEe 00bEMA BENIECTBA.

Cuna xak XxapakTepucTHKa B3anuMoaencTBud Ten. Cuiia ynpyroctu u 3akoH I'yka. M3smepenue cuisl ¢
MOMOIIIBIO AUHAMOMETpA. SIBJI€HHUE TATOTEHU U cuia Tsbkectu. Cuiia TsbkecTy Ha Apyrux mianerax (MC).

Bec Tena. HesecomocTs. CrioxeHne cuii, HalpaBJIEHHbBIX M0 OJIHOM NpsaAMoid. PaBHoaelcTBytomas cui. Cuiia
TpeHus. TpeHue CKOIBKEHHs ¥ TpeHue 1okost. Tpenue B mpupoae u texuuke (MC).

JdemoHcTpauuu

1. HabmoieHue MexaHu4ecKoro JABUKECHUS Teja.

2. U3mepeHune CKopoCTH MPSIMOJIMHEHHOTO IBUKEHUS.

3. HaGnronenue siBieHUs HHEPITUU.

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

6. CnoxeHue cuJjl, HalpaBJICHHbIX 110 OJHON IPSIMOM.

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

2. Ompenenenue cpeiHel CKOPOCTH CKOJbKEHUS OpycKa WK [IapuKa 10 HAKIOHHOM MIOCKOCTH.
3. Onpezenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHl, IEMOHCTPUPYIOILINE 3aBUCUMOCTD PaCcTsLKEHUA (AeopMaIii) MPYyKUHBI OT MPHI0KEHHON
CHUIBI.

5. OHBITH, ACMOHCTPUPYIOIIHE 3aBUCUMOCTD CUJIbI TPCHUSA CKOJIBXKCHUA OT BECA TCJIa U XapPaKTCpPa
COINMpHUKACAOIINXCA HOBCpXHOCTeﬁ.

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

Hasnenue. CiocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBiieHus. [laBnenue raza. 3aBUCUMOCTH JaBJICHUS Ta3a
oT 00béMa, TeMrieparypsl. [lepeqada gaBneHus TBEPABIMH TeIaMH, KUAKOCTIMHU U Tazamu. 3akoH [lackans.
HHGBM&TI/I‘-IGCKI/IG MaIlIUHBI. 33BI/ICI/IMOCTI> OAaBJICHUSA ) KUAKOCTU OT FJ'IY6I/IHI>I. FI/IJIPOCTaTI/ILIeCKI/Iﬁ napa)loxc.
CooOuiaromuecs cocybl. [ 'napaBinyeckue MEXaHU3MbI.

ATtmochepa 3emin u atMocdepHoe AaBiaeHue. [I[puunHbl cylecTBOBaHHS BO3YIIHON 0001049KH 3eMIIH.
OmnbiT Toppuuenu. M3mepenue arMochepHOro gaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJl YpOBHEM Mopsl. [Ipubopsl 11 n3MepeHust atMoc(hepHOro JaBiaeHuUs.

JlelicTBHE KUKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeNI0. BeITankuBaromias (apxumMe0oBa) cuiia. 3aKoH
Apxumena. [naBanue ten. Bo3ayxornnaBanue.

JdemoHcTpauuu

1. 3aBUCUMOCTD aBJI€HUA ra3a OT TEMIIEPATyphI.

. [lepenava naBneHus )KUIKOCTHIO M Ta30M.

. CooOmraromiuecst CoCy/Ibl.

. 'mapaBnuueckuii mpecc.

. [IposiBnenune necTBust aTMOChHEpPHOTO JTABJICHHS.

. 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa ¥ TUIOTHOCTH JKHIKOCTH.
. PaBeHCTBO BBITAJIKUBAIOIIEN CUJIBI BECY BHITECHEHHOM KUJIKOCTH.
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8. YcioBue miaBadus TEII: IIaBaHNUE WITH IOrpy>XCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA IIJIOTHOCTEH
TEJ1a U ) KUAKOCTH.

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



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

3. [IpoBepka HE3aBUCHMOCTH BBITATKHUBAIOIICH CHIIBI, IEUCTBYIOIICH Ha TEJIO B )KUIKOCTH, OT MAcChI Tea.

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

5. KonctpynpoBanue apeoMeTpa Ui KOHCTPYHPOBAHHE JIOJIKH U ONpeziesieHue e€ rpy30no/bEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHEpPrus

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblYar, 6J0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs poruara. [Ipumenenue
MpaBWJIa paBHOBECHUS pblyara K 0JIoKy. «30moToe npaBuio» Mexanuku. KITJ[ mpocThix MeXaHU3MOB.
[TpocTeie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanndeckas OHCPIUs. Kunernueckas u NMOTCHIMAJIbHAs SHCPIrus. HpeBpameHHe OJHOI'O BHJa
MEXaHUYeCKOH OHCPIuu B z[pyroﬁ. 3aKkoH COXpaHCHHA SHECPTHUHU B MCXAaHUKE.

JdemoHcTpauuu
[TpuMmepbl MPOCTHIX MEXaHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenennie paboThl CUIIBI TPEHUS TTPU PABHOMEPHOM JIBMKEHUU TeJja 10 TOPU30HTAIBLHOMN
MMOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHS phluara.

3. U3mepenne KIIJI HakIOHHOM MJIOCKOCTH.

4. 3ydeHne 3aKkO0HA COXPAHEHUS MEXaHUYECKOW YHEPTUH.

8 KJIACC

Paznes 1. TensioBble siBJIeHUS

Monenu TBEPAOro, )KUAKOTO M ra3000pa3HOro cocTosHUM BemecTBa. Kpucrannmnueckue 1 aMmopgHbIe Tena.
OObscHEHNE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOXKEHUH MOJIEKYISIPHO-KUHETUYECKON
teopun. CMauyrBaHHe U KallWJUIApHBIE siBJIEHUS. TerioBoe pacliupeHue U CxaTHe.

Temmnepatypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTBIO TEIIOBOTO JABH)KEHUS YaCTHII.

Buytpennsis sHeprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHepruu: TeIIonepeaya i CoBepIieHue padboThl.
Bunsl Temonepenaun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3Iy4YEHUE.

KomnuyectBo TemnoTsl. Y aenbHas TEINIOEMKOCTh BelllecTBa. Termoo0MeH U TeIIOBOE paBHOBECHE.
VYpaBHeHue TemoBoro 6ananca. [InaBneHre u oTBepAeBaHUE KPUCTAUIMYECKUX BELIECTB. YelbHas
TeruioTa riasieHus. [lapoobpazosanue u konaencanus. Mcnapeane (MC). Kunenune. Y nenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMochepHOro AaBieHus. BiaxxHocTs Bo3ayxa.

OHeprus TOIUINBA. Y IeJbHAs TEIJI0Ta CTOPAHUS.

[Tpuntumner padoTs! TeroBsix AsuraTenei. KIT/I remmoBoro aeuratesns. TenmoBeie IBUTATETN U 3alUTa
okpyxaromeit cpeapl (MC). 3akoH coxpaHeHus U MpeBpallleHus YHEPrUH B TeIIoBbIX mpoieccax (MC).

JdemMoHcTpanuu

1. HaGmonenue OpOYHOBCKOTO JBMXKEHUS

. Habmonenue muddyzum

. Habmronenue sBieHU CMAauMBaHMSI M KAMJUTSIPHBIX SBICHUN

. Habnroienue TemnoBoro paciupeHust Tei

. I3sMeHeHue naBieHus ra3a mpyu U3MEHEHUH 00bhEMA U HAarPEBAHUU WITH OXJIAKICHUT
. [IpaBuna uamepeHus TeMneparypsl

. Buzsl Teruonepenaun

o0 N N L AW

. OxytaxxieHue mpyu CoBEpIIEHUU pabOThI



9. HarpeBanue nipu coBepuIeHUH paOOTHI BHEITHUMH CUJIAMH
10. CpaBHEHME TEMIIOEMKOCTEN Pa3IMYHbBIX BEILIECTB

11. HabmroneHnue KureHust

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

JlabopaTopHbie padoThI U ONBITHI

1. OnbIThl IO OOHAPYXKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO IIPUTSKEHUS

2. OnpITHI MO BhIPAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa

3. OnbITHI 10 HAGIOICHHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, )KUIKOCTEH 1 TBEPIBIX TEI

4. OmpenencHue JaBICHUS BO3IyXa B OAJUTOHE IIMPUIIA

5. OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCHMOCTD JaBICHHUS BO3/1yXa OT ero 00bEMa U HarpeBaHUs WU
OXJIaKCHUS

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

7. HabnroieHne n3MeHeHusl BHyTPEHHEHN SHEpruu Teja B pe3yibTaTe TeIuionepeiauu U padoThl BHELIHUX
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8. MccnenoBanue siBIeHUS TEIUIOOOMEHA IIPY CMELITMBAHUN XOJIOAHOM U TOpsSYeid BOJIBI

9. Onpenenenye KOJIMYECTBA TEIIOTHI, IOIYYEHHOTI'O BOJIOM IPU TEIIOOOMEHE C HarpeThIM
METAJUIMYECKUM IIHIINHAPOM

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA

11. UccnenoBanue mporecca UCapeHUs

12. Onpenenenue OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa

13. Onpenenenue yaenbHON TEMJIOTHI TUIABJICHUS JIba

Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI

DnekTpusanus Ten. [[Ba pona snexkTpudeckux 3apsaaoB. Bzaumoenictere 3apshkeHHBIX Tel. 3akoH Kyinona
(BaBI/ICI/IMOCTB CHJIbI BSaHMOHeﬁCTBHﬂ 3APAKCHHBIX TCJI OT BEJIMYHUHBI 3apAa0B U paCCTOAHNA MCKIAY TeJ'IaMI/I).

Dnexrpudeckoe moje. Hanpspk€HHOCTD 3JeKTpHYecKOro mosis. [IpuHIIN Cymepo3uiiny JIeKTPUIeCKIX
moJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenn QJICKTPHUYICCKUX 3apsa10B. 9HeMeHTapHBII>i BHCKTpI/I‘-ICCKI/Iﬁ 3apsni. CTpOCHI/Ie aToMa. HpOBOI{HI/IKI/I
" JUDJICKTPUKH. 3aKoH COXpPAaHCHUA JICKTPHUICCKOI0 3apsaa.

DNEeKTpUUECKU TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. ICTOUHHMKH MOCTOSIHHOTO TOKA.
JlecTBUSI 2JIEKTPUUECKOT0O TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B )KHUJKOCTSIX
U rasax.

9HCKTpI/I‘-ICCKa$I OCIIb. Cuna Toka. 3J'ICI(TpI/IquKOC HaIIpsA>KCHUC. COHpOTI/IBJICHI/IC IIPpOBOAHUKA. YaenpHOE
COIMPOTUBJICHHUEC BEIICCTBA. 3akon Oma JJId ydaCTKa LCIIN. IlocnenoBaTrenpHOE B napajajiCJIbHOC COCAUHCHUC
IMPOBOIHHKOB.

PaboTa 1 MOLTHOCTH 3JEKTPUUECKOro Toka. 3akoH J[xoyns— JleHma. DnekTpuyeckue enu 1 noTpeduTenu
AJIEKTPHUYECKON IHEepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHEIE MarduThl. B3aumMoaelCTBUE ITOCTOSHHBIX MArHUTOB. MarHuTHoeE 1ojie. MarHuTHOE 1101
3eMJIu ¥ €To 3HaueHue AJs )Ku3HU Ha 3emuie. OnbIT Jpcrena. MarHuTHOE 1oJie 3JEKTPUUECKOI0 TOKa.
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE. /[elicTBre MATHUTHOTO MOJISI HA POBOJAHUK C TOKOM.

DJIEKTPOABUTATEN IMTOCTOSIHHOTO TOKa. VCIoIb30BaHKE 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTe.

Omnbrter @apazes. SBnenue snekTpoMarauTHor HHAYKIMU. [IpaBumno Jlenna. Dnexkrporeneparop. CriocoOs
MOJIYYEHUS DJIEKTPUUYECKONM SIHEPTUH. DIIEKTPOCTAHLIUN HA BO30OHOBIIIEMbIX HCTOYHUKAX YHEPIHH.



JdemoHcTpauuu

1. Dnexrtpuzanus Tein
JIBa pojia 3eKTPUUECKUX 3aps10B M B3aUMOAEHCTBHE 3apsIKEHHBIX TeJ
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKONA
OneKkTpocTaTHuecKass UHIYKIUs

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

7. MopenupoBaHue CHIIOBBIX JIMHUN AJIEKTPUYECKOTO MOJIS

8. VCTOYHUKM MOCTOSTHHOTO TOKA

9. [lelcTBUS 2JIEKTPUUYECKOTO TOKA

10. DnekTpuyeckuil TOK B )KUJIKOCTU

11. I'a30BBIit pa3psg

12. 3mepeHue CHITbl TOKa aMIIepMETPOM

13. M3amepeHue 3JIeKTPUIECKOro HANpsKEHUsT BOJIBTMETPOM

14. PeoctaT u Mara3uH CONpOTHUBIICHUI

15. B3aumoaelicTBrE TOCTOSTHHBIX MarHUTOB

16. MonenupoBaHue HEBO3ZMOXXHOCTH Pa3/Ie/ICHUs MMOJIIOCOB MarHuTa

17. MogenupoBaHre MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB

18. OmbIT Opcrena

19. MarauTHOE moJjie ToKa. DJIEKTPOMAarHUT

20. JleficTBME MarHUTHOTO IOJISI HA TPOBOJAHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKa

22. UccnenoBaHue sIBICHUS AIEKTPOMArHUTHON MHAYKITUH

23. OnsiTel Papanes

24. 3aBUCUMOCTD HaIlpaBJIEHUSI MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHHS
25. DIeKTpOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThl U ONBITHI

1. OnbIThI 10 HAOTIOACHUIO STEKTPU3AINH TeJ HHIYKIIUEH U MIPU COMPUKOCHOBEHUHT

2. UccnepoBanue AeMCTBUS AIEKTPUUIECKOTO TOJI HA MPOBOJHUKHN U AUDIIEKTPUKHU

3. COopxka u mpoBepka paboThI AIEKTPUIECKOU e MOCTOSHHOTO TOKa

4. V3mepeHue u peryJupoBaHUE CUIIbI TOKA

5. M3mepeHue U peryiampoBaHue HaPsKEHUS

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYLIETO YEpe3 pe3UCTOP, OT CONPOTUBIICHUS pE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONBITHL, IEMOHCTPUPYIOIINE 3aBHCUMOCTb JIEKTPUUECKOTO COMTPOTUBIICHHS TIPOBOIHUKA OT €TO JITUHEI,
IJIOLIA/IM MOTIEPEYHOr0 CEUEHUs U MaTepuana

8. IlpoBepka mpaBuiia CIOXKEHHS HAIPSKEHUH MTPU MOCIIEJOBATEIbHOM COSAMHEHNUH JBYX PE3UCTOPOB

9. TlpoBepka nmpaBuia Jjsl CUJIBI TOKA PU MApauIeTbHOM COEIMHEHUN PE3UCTOPOB

10. Onpenenenue pabOTHI IIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP

11. Onpenenenre MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO YEPE3 JTAMIIOUKY, OT HANPsKEHUS Ha HEH

13. Onpenenenne KIIJI narpeBarens

14. UccnenoBanne MarHUTHOT'O B3aUMOAEHCTBHSA ITIOCTOSHHBIX MarHUTOB

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

16. UccnenoBanue neicTBUA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY



17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJICHCTBHS KaTYIIKU C TOKOM M MarHuta OT
CUJIBI TOKA W HAIlpaBJICHUS TOKA B KATYIIKE

18. 3y4yeHue necTBUS MArHUTHOTO TOJI HA MIPOBOJIHUK C TOKOM

19. KonctpyupoBanue u uzydeHue pabOThl JIEKTPOJBUTATENS

20. Uzmepenne KIIJI anexTpoaBUraTeIbHOM YCTAHOBKU

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHON UHAYKIIUU: UCCIIEI0BAHNE U3MEHEHU
3HAUYEHMS U HAMPABIICHUS] UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUSA

Mexanunueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOIO
JIBH>KeHUA. PaBHOMEpHOE MPAMOJIMHENHOE ABUKEHUE. HepaBHOMEPHOE MPSIMOJIMHEWHOE JIBUKEHHUE.
CpenHsisi U MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHUU.

VYckopenue. PapHoyckopeHHOE npsMonHeiHoe aBrmkenne. CBoooanoe naaenue. Onbitel [amunes.
PaBHOMepHOE ABHKEHUE TIO OKpY)HOCTH. [lepuon u yactora oOpamienus. JInHeiiHas 1 yriioBas CKOPOCTH.
LlenTpOoCcTpeMUTENbHOE YCKOPEHHE.

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

Cuiia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHUsI CKOJIbKEHUS, CHIIa TPEHUS TTOKOS, IPYTUE BUIbI
TPCHUSL.

Cuna TSKeCTH U 3aKOH BCEMHUPHOI'O TATOTCHUA. YCKOpeHI/Ie CBO6OI[HOFO IIaICHUA. HBI/I)KGHI/IC IIJIAHET
Bokpyr Connia (MC). [lepBas kocMuueckasi CKOpocTb. HeBecOMOCTh U meperpys3KkH.

PaBHoBecue maTepuanibHON TOUKU. AOCOIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Teja ¢ 3aKpeIIEHHOM
OChI0 BpanieHus. MomeHT cuibl. LleHTp TskecTu.

Nmnynee Tena. M3menenune umnynbca. Mnynbe cuibl. 3aK0H COXpaHeHUs UMIyibca. PeakTuBHOe
nsuxenne (MC).

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cui TsxKecTH, ynpyroctv, TpeHust CBsi3b SHEPTUU U pabOTHI
[ToTenumanpHas SHEPTUs TeJa, MOIHATOrO HAJl HOBEPXHOCTHIO 3eMiH. [loTeHInanbHas 3Heprus cxxaTou
npyxuHbl. Kunernueckast sneprus. Teopema o KHHETHUECKON SHEPTUU. 3aKOH COXPaHEHUsI MEXaHUUYECKOI
SHEPTHUH.

JdemoHcTpauuu

Habnronenne MexaHM4ecKOoro IBHKEHHS TeJla OTHOCUTENFHO PAa3HbBIX TNl OTCUéTa

CpaBHeHHE IMyTeH U TPAEKTOPHI IBUKEHUS OJHOTO U TOT'O K€ TEJIa OTHOCUTEIBHO Pa3HBIX TENl OTCUETA
N3mepenne ckopocTH U YCKOPEHUSI IPSMOJIMHENHOTO IBUKEHUS

HccnenoBanne NMpU3HAKOB PaBHOYCKOPEHHOI'O JABM)KEHHUS

MR

HaGntonenue nBuXeHus Tena 1Mo OKpYKHOCTH
6. HaGmroieHre MexaHn4ecKux sBJICHHUM, MPOUCXOAIUX B cucTeMe oTcuéTa «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKU
7. 3aBUCUMOCTbH YCKOPEHHS Tella OT MaccChl Tela U ICUCTBYIONIEH Ha HETO CHUJIbI
8. HabmioneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TeT
9. W3MeHeHue Beca Tena NpU YCKOPEHHOM ABH)KEHUH
10.Ilepenava umnyabsca npy B3aMMOJEHCTBUM TEN
11.IIpeobpa3zoBanus SHEPTUN TPU B3aUMOICHCTBUH TE
12.CoxpaHeHue UMITyJIbCca IPU HEYNIPYTOM B3aUMOIEHCTBUN
13.CoxpaneHue UMIyInbca Mpu aOCOTIOTHO YIPYTOM B3aMMO/IEH CTBUU
14.HabmoieHre peakTUBHOTO JIBMXKEHUS



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
TEJICHKKU

2. Ompenenenue cpeiHeil CKOPOCTH CKOJIBXESHHUsSI OPYCKa WM JIBH)KEHHS IApUKA 110 HAKIIOHHOM
TUIOCKOCTH

3. OmpenereHue yCKOPSHHS Tella TIPU PAaBHOYCKOPEHHOM JIBUKCHHUHU 110 HAKJIOHHOH IJIOCKOCTH

4. HccnenoBaHue 3aBUCMMOCTH ITyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHON
CKOpPOCTH

5. TIpoBepka rUMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHOM CKOPOCTU IYTH OTHOCSTCS
KaK psiji HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI

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

7. Omnpenenenne Ko3pUIIUESHTA TPSHHUS CKOJIBKCHHUS

8. OmpeneneHue xECTKOCTH NMPYKUHBI

9. Omnpenenenre pabOThI CUIIbI TPEHUS P PABHOMEPHOM JIBH)KEHUU TeJla IO TOPU30HTAIBHOM
MOBEPXHOCTHU

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

11.13yueHune 3ak0Ha COXpaHEHUs YHEPTUU

Pa3gen 2. Mexannueckune KoJe0aHUA U BOJTHBI

KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KOeOaHUM: Iepro/, YacToTa, aMIUIUTYAA.
MaremaTrueckuil 1 Npy>KUHHBIA MasTHUKHU. [IpeBpalienne sHepruu npu KosnedaTeaIbHOM JIBUKEHHH.
3aryxaromue konebanus. BeiHy)nennbie koedanus. Pezonanc. Mexanuueckue BoiHbl. CBOMCTBA
MEXaHWUYECKUX BOJH. [Ipo nonbHbIE 1 onepedHble BOIHBIL. J[JIMHA BOJIHBI M CKOPOCTh €€ PacIpOCTPaHEHMSL.
MexaHnueckue BOJIHBI B TBEPJIOM Tele, ceiicmuueckue BoiHbl (MC).

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

JdemoHcTpauuu

1. HaGmonenue koneGaHuii Tes MO AHCTBUEM CHUJIIBI TSDKECTH U CHITBI YIIPYTOCTH
2. HaGmroienue kose0aHuii rpy3a Ha HUTH M Ha TIPYXKHHE

3. HaGnronenune BEIHYKIEHHBIX KOJIEOaHUN U pe30HaHCca

4. PacripocTpaHeHHe MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)

5. HaGnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHUECKHI PE30HAHC

JlabopaTopHbie padoThl M ONBITHI

1. Onpenenenrie 4acTOTHI U TIEPHO/Ia KOJIeOaHUH MaTEMAaTHIECKOTO MasTHIKA

2. OmpeneneHne YacTOThI U IepUoAa KoJaeOaHui Mpy>KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Tepro/ia KoieOaHui MOJBEIIEHHOTO K HUTH Ipy3a OT JIMHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH TIEpUoAa KoJIeOaHN PY>KMHHOTO MasTHUKA OT MacChl Tpy3a

5. IIpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHHi rpy3a, MOBEIICHHOT0 K HUTH, OT MacChl rpy3a 6.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIepro/ia KojaeOaHuii IPYy>KMHHOTO MasiTHIKA OT MacChl Tpy3a u
JKECTKOCTH TPYNKUHBI

7. U3Mepenne yCKopeHus: CBOOOHOTO TaICHUS

Pa3nen 3. DiieKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI



DNEeKTpOMarHuTHOE MoJje. DIEeKTPOMarHUTHbIE BOJHBL. CBONCTBA 2JIEKTpOMAarHUTHBIX BoJH IIkana
3JIEKTPOMArHUTHBIX BOJIH. CII0JIb30BaHUE DIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

:‘)HCKTpOMaFHI/ITHaH npupoJa CBCTaA. CKOpOCTB cBeTa. BomHOBEIE CBOMCTBA CBETA.

JdemoHcTpauuu
1. CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH
2. BolIHOBEIE CBOMCTBA CBETA

JlaGopaTopHble padoThI U ONBITHI

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

Pa3nen 4. CBeToBbIe AIBJICHUSA
JlyueBast moniens cBeta. Mctounuku cBera. [Ipsimonuneitnoe pacnpoctpanenue ceera. 3armenust CoiaHia u

Jlynbl. Otpaxxenue ceta. [Imockoe 3epkano. 3aKOH OTpa)XKEHUsI CBETA.

[Mpenomnenue cBeta. 3aKoH NpesioMiIeHUs cBeTa. [loHoe BHYTpEHHEe oTpaskeHue cBeTa. Mcmnonb3oBanue
IMOJIHOT'O BHYTPCHHETO OTPAaXCHUA B OIITUUCCKHUX CBCTOBOAAX.

JInnza. Xop myuedt B tuH3e. Ontudeckas cucreMa doroannapara, Mukpockona u teneckona (MC). I'ma3
KaK OITHYECcKasi cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenune 0enoro ceera B CIICKTD. Omnpitel HetoTona. CrnoskeHue CIICKTpPAJIbHBIX IIBETOB. I[I/ICHCPCI/IH
CBCTa.

JlemoHCTpanumn
[IpsamonnHENHOE PaCIIPOCTPAHEHNE CBETA.

OTtpaxkeHue cBera.

[Tonmy4yenne n300paXkeHU B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomienue ceera.

OnrHYecKnii CBETOBO/I.
Xon nydeit B cobuparolei JInH3e.
XoJ J1y4ei B paccenBarollen JIMH3E.

e B o e

[Tonyuenue n300paskeHU ¢ TOMOIIBIO JIMH3.

9. Ipunnun aeictBus GoToamnmnapara, MUKPOCKOIIA U TeIECKOTA.
10.Mopens rnasa.

11.Pa3znoxenune 6eoro cBeTa B CIIEKT).

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

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

2. I/ISy‘{CHI/IC XapaKTCPHUCTUK I/I306pa)KCHI/I}I npeamMceTa B IIJIOCKOM 3CpKaJic.

3. HccnegoBanue 3aBUCUMOCTH yriia ImpeJIOMJICHUA CBCTOBOI'O Jiyda OT yTJia MaACHUA Ha 'PAHULC
«BO3AYX—CTCKIIO».

4. Tony4yeHue n300paxxeHMi ¢ TOMOIIBIO COOMPAOIIIEH JIMH3BI
5. Onpenenenne HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI CO OMPAIOIIEH TNH3HI.

6. OTBITHI 1O Pa3JI0KEHUIO OETIOTO CBETA B CHEKTP.

7. OnBITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOCHNUHN Yepe3 IBETOBbIE (DUIIBTPHI.

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Omneitel Pe3epdopna u mmaneraprast Mmoaens atoma. Moaens aroma bopa. Mcnyckanue u morsomeHue
cBera aromMoM. KBaHThI. JInHeUaTbie CIEKTPHI.

PagnoaktuBHOCTB. Anb(da, 6eTa u rammaunsnydenus. CTpoeHue aToMHOTo siipa. Hykimonnas mozaens



aToOMHOTO siapa. M30TonsbI.
PannoaktuBHble npeBpaienus. [lepuoa nmomypacnaga aTOMHBIX siAEp.
S nepuble peakuuu. 3aKOHBI COXPAHEHHMS 3apSAJ0BOT0 U MACCOBOTO YKCE. DHEPIHsl CBS3U aTOMHBIX SIJIEP.
CBs13b Macchl ¥ dHeprun. Peakiuu cunTesa u nenenus saep. Mcrounuku sneprun Connna u 38€3n (MC).
Snepnas sHepreTuka. JIeHCTBUS pagoaKTUBHBIX U3TYYeHUH Ha kuBbIe opranu3mMbl (MC).

JdemoHcTpanuu

1. CrieKTphl U3Ty4E€HUS U MOTJIOMICHUS.

2. CexTpsl pa3IndyHbIX ra3oB.

3. CnexTp BoaoOpoIa.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka MOHU3UPYIOIIUX U3ITy4YCHHH.

6. Peructparus usiny4eHus NpUPOJAHBIX MUHEPATIOB U IIPOJYK TOB.

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

2. UccrienoBanue TPEKOB: M3MEPEHUE SHEPTUH YaCTHIIBI [I0 TOP MO3HOMY IyTH (110 oTorpadusm).
3. U3mepenue paainoakTUBHOTO (hOHA.

IoBTOPUTENHLHO-00001IAIOIINI MOTYJIb

[ToBTOpUTENBEHO-00001IAIOLINI MOTYJIb PEIHA3HAYEH JJIsl CHCTEMATHU3aluu U 00001IeHNs IPEIMETHOTO
COZIEp KaHUs M OTBITA JESATEIHLHOCTH, IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca PU3UKH, a TAKKe IS
oAroToBkU K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMeHY 0 (pU3uKe 111 00ydaroluxcsi, BHIOPABIINX 3TOT
y4eOHBIN MpeIMeT.

[Ipu n3ydeHun JaHHOTO MOAYJISL PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUBI IEITEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CTIEYNBAETCS JOCTUKEHHE MPEAMETHBIX U METANPEAMETHBIX TUIAHUPYEMBIX PE3YIIbTaTOB
oOy4eHus1, GOpMHUPYETCS ECTECTBEHHO-HAYyUYHAast TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB UCCIICIOBAHUS
SIBJICHUH TIPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSICHATH (PU3NUECKUE SIBJICHHUS, IPUMEHSIS
MOJIyYCHHBIE 3HAHUS, PELIaTh 3a/1a41, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.

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

— Ha OCHOBE TOJIYYCHHBIX 3HAHHUH PaCIIO3HABATh M HAYYHO OOBSICHATH (PU3UUECKUE SIBJICHUS B
OKPY>KaIOIIIEeH MPUPOJIC U TTOBCETHEBHON KU3HH;

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

— OOBACHATH HAayY4YHBIC OCHOBBI HanoOoee BaXKHBIX )IOCTI/I)KGHI/Iﬁ COBpPEMECHHBIX TeXHOHOFHfI,
HAIIpuMep, MPakKTUICCKOr0 UCIIOJIB30BAHUA PA3JIMYHBIX UCTOYHUKOB SHCPIU Ha OCHOBEC 3aKOHA IIPC-
BpalllCHUA U COXpaHCHHUA BCCX U3BCCTHBIX BUIOB SHCPIUH.

Kaxnas 13 TeM JaHHOTO pa3iena BKIYAET KCIEPUMEHTAIbHOE UCCIIeloBaHHe 0000IIa0IIEro
xapakTepa. Pa3zen 3aBepiiaercs mpoBeIeHUEM TUArHOCTHYECKON U OLIEHOYHON paboThI 32 KypC OCHOBHOIA
LIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Wzydenue yaebHoro npeamera «dusnka» Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHMs JOIKHO
obecreynBaTh JOCTHKEHHE CIEAYIOUIMX JINYHOCTHBIX, METAIPEAMETHBIX U IIPEIMETHBIX 00pa30BaTeIbHbIX
pE3yIabTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe éocnumanue:
— TPOsIBIIEHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pU3HUECKON HAYKH;
— IICHHOCTHOE OTHOILIEHHE K JOCTH)KEHUSM POCCUICKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u 0yxoéHo-npascmeenHoe 60Cnumanue:

— TI'OTOBHOCTb K aKTUBHOMY Yy4aCTUIO B O6Cy>KIIeHI/II/I O6HI€CTBCHHO-3H3‘-II/IMI)IX " 3THYCCKHX HpO6HCM,
CBsA3aHHBIX C IMPAKTUYCCKUM IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ (I)I/ISI/IKI/I,

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

— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)H3PI‘I€CKOI71 HAayKH: eé TapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, TaKOHUYHOCTH.

HEHHOCI”M HAYYHO20 NO3HAHUA:

— OCO3HAaHME LEHHOCTU (PU3UYECKON HAyKH KaK MOIIIHOI'O MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHNA, BAXKHEHUILIEH COCTABIISAIONIEH KYIbTYpPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, UHTEPECa K UCCIIEIOBATENbCKON e TEIbHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 O1A2ONONYYUA:

— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pa3a )KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
Ba)XHOCTH TIPaBUJI O€30MaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM H TEIIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— ¢(hopMHUPOBAHHOCTh HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MTpaBa Ha OMIMOKY M TaKOro ke MpaBa y
JIPYroro 4ejoBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHHUU IMMPAKTUYCCKUX 3aaaY (B paMKax CEMbH, IKOJIbI, TOPO/Ja, Kpaﬂ)
TEXHOJIOTUYECKOM U COLTHAIbHOM HAITpaBJICHHOCTH, TpeGYIOH_[I/IX B TOM YHUCJIC U (I)I/I3I/I‘-ICCKI/IX 3HaHHfI;

— HUHTEpec K MPAKTHUYECKOMY H3YYEHHIO Mpodeccuil, CBSI3aHHBIX C PUIUKOM.
Jkonozuueckoe 6ocnumanue:

— OpHUEHTAIWs Ha TpUMeHEeHNe (PU3UIECKUX 3HAHUN JUTsl pEIIeHUs 3a/1a4 B 00JIaCTH OKPY>KAOIIEH
Cpeibl, INIAHUPOBAHUS MOCTYIKOB U OLIEHKU WX BO3MOKHBIX IMOCIEICTBUH ISl OKPYKAIOIIEH CPEIIbI;

— OCO3HaHHE TI00ATHHOTO XapaKTepa IKOJIOTHYECKUX IMPOOIEeM U MyTed UX PeIIeHUs.
Aoanmayusa od0yuarouie2oca K U3MEHANUWUMCA YCA08UAM COUUATIbHOU U RPUPOOHOU CPedbl:

— TOTPeOHOCTh BO B3aUMOICHCTBUY MPH BBHITIOJHEHUHU MCCIIEJOBAHUN U TPOEKTOB (pr3nuecKon
HaIIPaBJICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHUX;

— TMOBBILIECHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO e TeIbHOCTD;



— TOTPeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4HUCIIe (HOPMYITHPOBATh HJICH, TTOHATHS,
TUTIOTE3bl O (U3MYECKUX OOBEKTAX W SIBICHUSIX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (pr3MKH;
— TUIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETCHUN HOBBIX (PM3UUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIIATH B3AaUMOCBSI3U IPUPOJIBI, 00IIECTBA M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEM (DU3UYECKUX 3HAHUA;

— OLIEHKA CBOMX JICUCTBUH C y4ETOM BIIMSHUS HAa OKPYKAIOIIYIO CPEIY, BOZMOXKHBIX TI100aJIbHBIX
OCJIEJICTBUM.
METAIIPEIMETHBIE PE3YJIbTATDI

YHHBepcaﬂbHLIe NMo3HABATeJbHbIE AelicTBUS

ba3zoenie nocuueckue oeiicmeu:
— BBISABJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUH);
— yCTaHaBIUBAaTh CYIIECTBEHHBINH MPU3HAK KIacCU(PHUKAIN, OCHOBaHHUS JJIsl 000OIIEHNS U CPABHEHNUS,

— BBIIBJIATH 3dKOHOMCPHOCTHU U ITPOTUBOPCYUA B PACCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIOI[€HI/I${X,
OTHOCAIIUXCA K (I)I/ISI/I‘ICCKI/IM SIBJICHUSM,

— BBIABJIATH NIPUYIUHHO-CICACTBCHHBIC CBA3U ITPHU U3YUYCHUU (1)I/ISI/I‘~I€CKI/IX SIBIICHHUI U IMponecCoB;
ACJIaTh BBIBOABI C UCIIOJIb30BAHUEM NACAYKTHBHBIX U MHAYKTUBHBIX WO38.KJ'IIO‘-ICHPII>1, BbIIBHUI'aTh
THUITIOTE3bI O B3AMMOCBA3AX (1)I/IBI/IIICCKI/IX BCJINYHMH,

— CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 perieHus yueOHOH (pu3nueckoil 3ajauu (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIIee MOAXOISIIET0 C YIETOM CaMOCTOSTENILHO BBIIEIIEHHBIX
KpUTEPUEB).

ba3zoevie uccnedosamenvckue oelicmeust:
— HCIIOJIB30BAaTh BOIIPOCHI KAK HCCIIeN0BATEIbCKUM HHCTPYMCHT IIO3HAHUS;

— MNPOBOAUTH IO CAMOCTOSATCIBHO COCTABJICHHOMY IIAHY OIIBIT, HECIIOKHBIN (I)I/ISI/ILIGCKI/II‘/JI
OKCIICPUMCHT, He0O0IbII0e HUCCICIOBAaHUC q)HSI/II-ICCKOFO SABJICHUA,

— OLCHUBATH Ha NPUMCHUMOCTDb U JTOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B X0I€ UCCIICIOBAaHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITENBHO (POPMYITHPOBATH 0OOOIIEHHUS U BHIBOBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

— IMPOrHO3UpPOBATH BO3MOKHOC )lam)Heﬁmee Pa3sBUTHC CbI/ISI/I'-IeCKI/IX IIpOIECCOB, a4 TAKKC BbBIABUTI'aTh
MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayuei:

— TPUMEHSTH PA3IUYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI TP MOUCKE U 0TOOpe HH(POpMAITUH WK
JAHHBIX C Y4ETOM NPEASIOKEHHON YueOHOH (PU3NUECKOM 3aauu;

— aHaIM3UPOBaATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMAIIHIO PA3TUYHBIX BUIOB U POpPM
MPE/ICTABIICHHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (JOPMY MpeCTaBICHUS HHPOPMAIIUN U WILTIOCTPUPOBATh
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMH, TuarpaMmMamMu, HHOM rpaguKoil U uX KOMOWHAIUSMHU.



YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS

Obwenue:

— B X0/JIe 00CyXIeHHs yueOHOro MaTepuana, pe3yJibTaToB JIa0OpaTOPHBIX PadOT U MPOEKTOB 331aBaTh
BOTIPOCHI TIO CYIIIECTBY 00CYXTaeMOl TEeMbI M BBICKA3bIBATh UJICH, HALICJICHHBIE HA pEUICHUE 3a7a9u U
noJiep>KaHue OaroXenaTeaIbHOCTH OOLICHHUS;

— COIIOCTABJISATh CBOM CYXKJEHHUS C CY)KICHHUSAMH JAPYTHX YYaCTHHKOB JUAIOra, OOHAPYKUBATh
pa3auvmue U CXOJCTBO MO3ULIUH;

— BBIPAXAaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

— MyOJIMYHO MPEACTABIATH PE3YAbTAThl BHIMOIHEHHOTO (PU3MUYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, TPOCKTA).

Coemecmuasn deamenpbHOCMb (COMPYOHUYECMBO):

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

— MPUHUMATH LEIH COBMECTHOMN AESITEIbHOCTH, OPTaHU30BbIBATh ACUCTBUSA MO €€ JOCTUKECHUIO:
pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS
HECKOJILKHX JTIOJICH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O PE3yJibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUWHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aHMOJICHCTBHUSI.

YHuBepcanbHbIe peryJIaTHBHbBIE 1eHCTBUSA

Camoopzauusauu;l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl peIeHUs] PU3NUECKUX
3HAHUI;

— OpUEHTUPOBATHCS B PA3IUYHBIX MOJAX0AAX NPUHATHUS pelleHUl (MHAUBUAYAIbHOE, IPUHATHE
peleHus B TpyIe, IPUHATUE PEIIEHUH IPyIIoi);

— CaMOCTOSITEIILHO COCTABJIATH AJITOPUTM peIIeHUs] PU3MUECKON 3a]jauu WU IIJIaHa UCCIICIOBaHMS C
y4ETOM MMEIOILINXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH TpeiaraeMbie
BapUaHTHI PEIICHUH;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TpeJyiaraTh IiaH e€ n3MEHEHHUS;

— OOBSCHATH IPUYMHBI JOCTHKEHUS (HEIOCTHIKEHNUS ) PE3yIbTaTOB ACATEIFHOCTH, 1aBaTh OLCHKY
npuoOpeTEHHOMY OIIBITY;

— BHOCHUTDH KOPPCKTUBLI B ACATCIbHOCTD (B TOM YHUCJIC B X0 BBIIIOJIHECHUA (bI/I3I/I‘-ICCKOI‘O HUCCIICO0BaHUA
WM [IPOEKTA) Ha OCHOBE HOBBIX 0OCTOSITENLCTB, H3MEHUBIINXCS CUTYAI[Ui, YCTAHOBIEHHBIX OLINOOK,
BO3HUKIIIUX TPYAHOCTEW;

— ONLCHUBATb COOTBCTCTBHUC PE3YyJIbTaTa LECINU U YCIOBUAM.

3M0l(ll0HaJleblﬁ UHmMmesliekm:



— CTaBUTh ce0s Ha MECTO JAPYroro yeiaoBeKa B X0Ji€ CIopa WK AUC KyCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Ipunamue cedsn u opyaux:

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

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y 00 YJIAFOIIHXCS
YMEHUU:

— JHCIIOJIB30BAaTh MOHATHS: (U3NIECKHUE M XUMHUYECKHE SBJICHUS; HAOII0IeHUE, SKCIIEPUMEHT, MOCTIb,
THIIOTE3a; €AMHNLBI (PU3NYECKUX BEIMYHMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, KUIKOE, Ta3000pa3HOE); MEXAaHUYECKOE JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSMOJIMHEHHOE), TPACKTOPHS, PAaBHOICHCTBYIOMIAs CHII, teopmanus (yrnpyras, miacTudeckas),
HEBECOMOCTb, COOOLIAIOIINECS COCYbL;

— pasnuyath sBieHus (audQy3us; TemI0Boe IBMKEHNE YAaCTUILl BEIIECTBA; pABHOMEPHOE IBUKCHUE;
HEPAaBHOMEPHOE JIBH)KEHUE; NHEPLINS; B3aUMOJEHCTBHUE TEJI; PABHOBECUE TBEPBIX TEJl C 3aKPEIUIEHHON
OCBIO BpallleHHsI; [lepejaya JaBiIeHus TBEPABIMU TEIaMU, )KUAKOCTSIMH U ra3aMu; atMmochepHoe
JaBJICHUE; IUIABaHME TEN;, MPEBPALICHUS MEXaHMYECKOM SHEPruu) MO ONMUCAHHIO MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3HUECKOE SBJICHUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MHUDPE, B TOM YHUCIIE
(du3nyeckre sIBIEHUS B IPUPOJIE: PUMEPHI JBIKEHUS ¢ PA3IMYHBIMU CKOPOCTSAMH B )KUBOW U HEKUBOU
IpUpoJIe; AeMCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOr0 AaBJICHUS Ha )KUBON
OpraHM3M; IUIaBaHUE PbIO; phIUary B TEJ€ YeJIOBEKa; PU 3TOM MEPEBOAUTH IPAKTHUECKYIO 33/1a4y B
y4eOHYI0, BBIIEISATh CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SBICHUM;

— OMHCHIBATh U3YUEHHBIE CBOICTBA TeN U (PU3UUECKHE SIBICHUS, HCTIONb3YS (PU3NUECKUE BEITUYUHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSDKECTH, BEC Tela, CHia TPSHUS, TaBJIeHHe (TBEPIOTO Tela, KUIKOCTH, Ta3a), BRITAIKABAIOIIAS CHIIA,
MexaHu4ecKas paboTa, MOIIHOCTD, IJIEYO CHUJIbI, MOMEHT CHJIBI, KOA((PUITUEHT MOJIE3HOTO IEUCTBUS
MEXaHHU3MOB, KHHETUYECKas ¥ MOTEHINAIbHASL YHEPTHsl ); IPU OMMCAHUH MPABUIHHO TPAKTOBAThH (DU3H-
YECKHUIl CMBICII UCTIONIb3YEMBIX BETMUWH, HX 0003HAUYCHUS U SAUHUIIB (PU3NYECKUX BETUUHH, HAXOIUTh
(GhOpMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMYUHY C IPYTUMU BETUYUHAMU, CTPOUTD TPaPuKH
M3YYEHHBIX 3aBUCUMOCTEN (DM3UYECKUX BEIIMYHH,

— XapaKTepH30BaTh CBOMCTBA Tell, (GPU3UUYECKUE SBJICHUS U MPOIIECCHI, UCIIOIB3YS TIPABUIIA CIIOKCHUS
cuJ (BIOJIB OJTHOM TIpsiMOi), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumeaa, MPaBUiI0 paBHOBECHUS
phuara (6J10Ka), «30JI0TO€ IPABHUIIO» MEXAHUKH, 3aKOH COXPaHEHHsI MEXaHUUECKON YHEPTHH; IPH 3TOM
JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alMCHIBATh €T0 MAaTEMAaTUYECKOE BBIPAXKEHUE;

— 0OBACHATH (PM3UYECKUE SIBICHUS, MPOIECCHl M CBOICTBAa TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTyalMi MPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATh MPUUNHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BbsCHEHHE N3 |—2 JTOTMYECKHX IIAaroB ¢ ONMOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBICHHM,
bu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

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



CTaBJISATh (PU3NUECKHE BETUYUHBI B (OPMYJIIBI U IPOBOAUTH PACUEThI, HAXOJUTH CIIPABOYHBIE JaHHBIE,
HEOOXOUMBIE JJIs PEIICHUs 3a]1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYeHHON (PU3NYECKON BETNYNHBI;

— pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIIH (PU3UIECKIX METOJIOB; B ONMCAHUU
HCCJIEIOBAHMSI BBIACIIATH TPOBEPSEMOE MPEAINOIOKEeHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIN Pe3yNbTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITA, JIeJIaTh BBIBOJIBI [10 €T0 PE3yJIbTaTaM;

— TIPOBOJHTH OIBITHI 110 HAOIIOICHHUIO (PU3HUYECKUX SIBICHUH MM (PU3HUYECKIX CBOWCTB TEI:
dbopMyITUPOBAThH MTPOBEPSIEMBIC TIPEIITOIOKEHUS, COOMPATH YCTAHOBKY U3 MIPEIOKEHHOTO 000pyI0Ba-
HUSI, 3a[IMCBIBATh XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBI;

— BBINOJIHATH NPSIMBIE U3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI U TEMIIEPATyPhI
C MCII0JIb30BaHUEM aHAJIOIOBBIX U LHU(POBBIX IPUOOPOB; 3aIIMCHIBATh [TOKa3aHUsI IPUOOPOB € YUETOM
3aJJaHHOH a0COIIOTHOM MOTrPEeIHOCTH U3MEPEHNUH;

— TPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (pr3nuecKoi BEIMYUHBI OT IPYToil ¢
HCIIOJIb30BaHUEM MPSAMbIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBMIXKYILETOCs Tela OT BpPEMEHU
JIBIDKEHUS TeJa; CUIIbl TPEHUS CKOJIbKEHUS OT Beca Tella, KayecTBa 00pabOTKM OBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOIIAIN COIPUKOCHOBEHUS TEI; CUJIBI YIIPYTOCTH OT YAJIMHEHUS
IPY’KUHBI; BEITAJIKUBAIOILEH CUIIBI OT 00bEMA MOTrpY>KEHHOM YaCTH TeJa M OT IIOTHOCTH KHUJIKOCTH, €€
HE3aBUCHMOCTH OT INIOTHOCTH T€Jia, OT MIYOHHBI, HA KOTOPYIO MOIPY>KEHO TEJI0; YCIOBUM IIaBaHUsI T,
YCIIOBU paBHOBECHs pbluara u 0J0KOB); y4aCTBOBATh B INIAHUPOBAHUU Y4eOHOIO UCCIIEI0BaHUs, COOU
paTh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIENYs IPEATI0KEHHOMY IUIaHy, (PUKCUPOBATH PE3YIbTaTh
HOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYUH B BUJE MIPEUIOKEHHBIX TaOJIUI U TpaUKOB, AeTaTh
BBIBOJIBI 1O pE3YyJIbTaTaM HCCIICIOBAHUS;

— M[NPOBOAUTH KOCBCHHLIC U3MCPCHU A (1)I/ISI/I‘ICCKI/IX BCIIMYHH (HJ'IOTHOCTL BCIICCTBA XXUAKOCTH U
TBépI[OFO TCJIa, CUJIa TPCHUA CKOJIBKCHH A, JaBJICHUC BO3/1yXad, BhITAJIKMBAroIas Cuia, I[GflCTByIOHIaﬂ Ha
HOFPY)KéHHOC B XXUIAKOCTB TCJIO, KO3(1)CI)I/H_II/ICHT MOJIE3HOI'O JICHCTBUSA MMPOCTBIX MCXElHI/ISMOB), CJIeays
npe):[noxceHHoﬁ HWHCTPYKIUU: IPHU BBIITOJIHCHUN I/ISMepeHI/II\/’I CO6I/IpaTB SKCHICPUMCHTAJIbHYIO YCTAHOBKY
1 BBEIUHCIATH 3HAUCHUE HCKOMOM BCJIIMYMHBI,

— co0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;

— yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETP,
JTMHAMOMETP, COOOIIAIOIIMECS COCY/Ibl, OapOMeTp, pbluar, NOJBM)KHBIM U HETTOABHKHBIHN 00K, Ha-
KJIOHHAS IIJIOCKOCTb;

— XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOI
Ha MX ONMHCaHus (B TOM YHCIie: TOAIIMITHUKY, YCTPOMCTBO BOJOIPOBOIA, THIPaBINYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPUIHEBON HACOC, APEOMETP), UCTIONB3YsI 3HAHUS O CBOMCTBAX (U3UUECKUX
ABJIEHUHN ¥ HEOOXO0UMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJUTH IpUMEpPHI / HAXOAUTh HH(POPMALIKIO O MPUMEPAX MPAKTHUECKOTO UCTIOIb30BaHUS
(bU3HYEeCKUX 3HAHU B TIOBCEHEBHOM KU3HHU JIJIs1 00eCIIeueHUsT 0€30MacCHOCTH P OOPAIICHUH C
npruOOpaMy U TEXHUYCCKHMH YCTPONCTBAMH, COXPAHCHHSI 3JJ0POBBS i COOJTIOICHUS HOPM
HKOJIOTHYECKOTO TMOBEJICHUS B OKPYKAIOIIEH Cpee;

— OCYIIECTBIISATh OTOOP UCTOYHUKOB MHPOpMAIH B ceTh VIHTEpHET B COOTBETCTBHUHU C 3a/laHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMNXCS 3HAHUHM U IIYTEM CPAaBHEHUS PA3IUYHBIX HMCTOYHUKOB
BBIJICJIATH MH(POPMALIUIO, KOTOpast SBISETCS MPOTHUBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOIA;

— HCIOJIb30BaTh MPU BHITIOJHEHUH YU€OHBIX 3aJaHUI Hay4YHO-TIOMYJISAPHYIO JTUTEPATypy (PU3NUECKOTO



CoJIepKaHus, CIIPaBOYHbIE MaTE€pHaJIbl, pECYPChI CETH MIHTEpHET; BIafieTh NpUEMaMH KOH-
CTIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHmst HHPOPMALIUU U3 OJJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

— CO31aBaThb COOCTBEHHBIE KpaTKUC MMCbMCHHBIC U YCTHBIC COO6H.[CHI/I$I Ha OCHOBE 2—3 MCTOYHHUKOB
uHpOpMaLUU GU3NYECKOTO COJIEPIKAHHS, B TOM YUCIIE YOJUYHO JIENIaTh KPaTKUE COOOIIEHUS O
pe3ysibTaTax NpOEKTOB WM Y4eOHBIX HCCIICAOBAHU; TPU ATOM I'PAMOTHO UCIIOJIB30BATh H3YUCHHBIN
HOHSATUIHBIN anmapat Kypca GU3HKH, COIPOBOXKIATH BHICTYIUICHUE MTPE3EHTALIUCH;

— TIPY BBIMIOJIHEHUH Y4EOHBIX TPOEKTOB U HCCIIEAOBAHUIN paclpeielisiTh 00S3aHHOCTH B TPYIINE B
COOTBETCTBUU C IIOCTABJIICHHBIMHU 33/1a4aMH, CJIEIUTH 3a BBIIIOJHEHHUEM IUIaHA JCHCTBUMN, aJl€KBAaTHO
OLICHUBATh COOCTBEHHBIH BKJIaJl B ACSITEILHOCTD IPYIIbl; BEICTPAaUBAaTh KOMMYHUKATUBHOE
B3aUMO/ICVCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIHNX.

8 KJIACC

IIpenmerHble pe3ynbTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y O0yUarOIIUXCS
YMCHMMN:

— HCIIOJB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYJL,
arperaTHbIC COCTOSTHUS BEILIECTBA, KPUCTAJUTMYECKHE U aMOp(HBIE TeJa, HACBHIIIICHHBIN 1 HEHACHI-
HIEHHBIN Map, BIAXXHOCTh BO3/1yXa; TEMIEPATYpa, BHYTPEHHSISI SHEPTUsl, TEIUIOBOM JBUTATENb;
AJIEMEHTAPHBINA JIEKTPUUYECCKUI 3apsl, SJEKTPUUECKOE TOJIE, IPOBOJHUKU U TUDJIEKTPUKH, IOCTOSTHHBIN
ANEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pa3nuuaTh SBJICHUs (TETIIOBOE pacllipeHre/c)kaTue, Teronepeaaya, TerIoBoe paBHOBECHE,
CMa4yMBaHUe, KAMWUISPHBIE SBJICHUS, HCIApPEHHUE, KOHIEHCAlNsl, IJIaBJIEHUE, KPUCTAIIIA3a s
(oTBepaeBaHKE), KUTICHHE, TEIIoNepeadya (TeIIONPOBOIHOCTh, KOHBEKITHUS, U3TyUYEHUE); AICKTPU3ALIUS
TeJ, B3aUMOJICHCTBUE 3apsIIOB, JEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICUCTBUE
MarHMTOB, I€WCTBHE MAarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKIIUS) 110 OTIH-
CaHMIO UX XapaKTEePHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE
SBJICHUE;

— Ppacrmo3HaBaTh IMPOSBICHHUE M3YYEHHBIX (DU3MYECKHX SIBICHUH B OKPYKAIOIIEM MHUpE, B TOM YHCIIe
¢du3nyeckre sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHNE U KalUJUIIPHBIE SIBJICHUS B IPUPOJE,
KPHUCTAJUTBI B IpUpoJe, n3nydenne ConHia, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHne
POCHI, TYyMaHa, UHesl, CHEeTa; dJICKTPUIECKHE SBICHUS B aTMoc(depe, SIEKTPHYECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE TIoJie 3eMJIH, Apet( MO0 COB, pOIb MArHUTHOTO TIOJIS 7SI KU3HU Ha 3eMiie, MOJISIPHOE CHU-
SIHUE; TIPY 3TOM MIEPEBOIUTH MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BBIACIATH CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBIICHHIA;

— OMKCHIBATh U3YUYEHHBIE CBOICTBA TET U (PU3NUECKHE SABJICHUS, UCTIONIb3Ys (PU3NYECKUE BEITUYUHBI
(TeMrieparypa, BHYTPEHHSS SHEPTHsl, KOJIMYECTBO TEIUIOTHI, YAeNbHas TEINIOEMKOCTh BEILIECTBA,
yJleNbHas TEeIJIoTa IJIaBJIEHUs, ylelbHas TeIIoTa mapooOpa3oBaHus, yieiabHas TEII0Ta CTOPaAHHS
TOIIMBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAlllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
IEKTPUYECKUH 3apsifl, CUIIA TOKA, JJIEKTPUYECKOE HAMPSKEHNUE, COIIPOTUBIICHHUE ITPOBOJIHUKA, YAEIbHOE
COTIPOTHUBIIEHUE BEIIECTBA, pad0Ta U MOILTHOCTh ANEKTPUUYECKOTO TOKA); MPU ONMMCAHUU TPABUIBHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIONB3yEMBIX BETMUMH, 0003HAUECHUS U €AMHUIBI (PU3NUECKUX
BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETMUYUHY C IPYTUMH BETUYMHAMU,
CTPOUTH TPAPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUS U MTPOLIECCHI, UCIIOIB3YSI OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, PUHIIMII CYTIEPIO3UIIMH TOJIeH



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis yyacTka IenH, 3aKoH JKoyis -
JleHua, 3aKOH COXpaHEHUsI PHEPTUH; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aITUCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE;

— OOBSICHATH PU3NUECKUE NIPOLIECCH] U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE CUTYAIMIl TPAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BhIABIATh IPUUMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTh 00BsC-HEHUE U3 | -
2 JOrMYECKHUX IIaroB ¢ onopoi Ha 1 - 2 u3y4eHHBIX CBOWCTBA (PM3UUECKUX SBICHUN, (PU3HUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM; peraTh pacu€THbIC 3a7a4u B 2 - 3 1eHCTBUS, UCTIOIB3YS 3aKOHBI U
(GopMyIbl, cBA3bIBAIOIINE (U3NUECKHE BEIMYUHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3allUChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATh HEIOCTATOK JAHHBIX JUIS pEILICHHs 3a/1a4, BBIOMPATh 3aKOHBI U ()OPMYIIbI,
HEo0XoAuMble 1711 €€ pelleHus, IPOBOAUTh PACUYEThl U CPAaBHUBATH MOJYYCHHOE 3HaUYCHHUE (PU3NUECKOI
BEJIMUMHBI C U3BECTHBIMU JIaHHBIMY;

— pacno3HaBaTb HpO6JICMI)I, KOTOPBIC MOKHO PCIIUTDH IIPU ITOMOIIN (i)I/ISI/I‘IeCKI/IX MCTOHOB; UCIIOJIB3YA
OIMHUCAHUC UCCIICAOBAHMs, BEIACIIATE IPOBECPACMOC MPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTDL ITOPsAAKA
IMPOBCACHUA UCCIICAOBAaHUSA, ACJIaTh BBIBObI;

— TPOBOJUTH OMBITHI 10 HAOJIIOEHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TEJ
(KanuJuIpHbIE SBJICHHS, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH MPO-
1[ecca OCTHIBaHUS/HArPEBaHMUs TIPU M3IIYUYECHUH OT [[BETA W3JTyYaroIIei/OTIOMAI0Iel TOBEPXHOCTH;
CKOpOCTb UCIIapEHHUs BOJIbI OT TEMIIEPATyPhl XKHUAKOCTH U IUIOIAAN €€ MOBEPXHOCTH; AIIEKTPU3ALIUS Tell
Y B3aUMOJIEUCTBUE AIEKTPUUECKUX 3apA0B; B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YyaJIU3allHsl
MarHMTHBIX MOJIEH TIOCTOSIHHBIX MarHUTOB; JE€HCTBUS MArHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA AJNEKTPOABUTaTENsI IOCTOSHHOTO TOKA): (OPMYJINPOBATh
poBepsieMble MPEAINONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOT0 000py/10BaHNUs; ONUCHIBATh
XOJ1 OTbITa U (POPMYJIUPOBATH BHIBOBL;

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

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUYECKON BETUYHMHBI OT APYTOM ¢
UCTIONIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTh COITPOTUBIIEHHS MPOBOIHUKA OT €T0 JIJTHHBI,
IJIOIIAU TIONIEPEYHOr0 CEYEHHUS U YIEIBHOIO CONPOTUBIIEHUS BELIECTBA IPOBOIHUKA; CUJIBI TOKA,
UYIIETO Yepe3 MPOBOIHUK, OT HANIPSKEHUS Ha MPOBOJHUKE; UCCIIEIOBAHUE TTOCIEA0BATEILHOIO U Ma-
paJIENbHOTO COETUHEHUH MPOBOIHUKOB): MJIAHUPOBAThH UCCIIE0BaHKUE, COOMPATh YCTAHOBKY U
BBITIOJTHSITh H3MEPEHUS, CIIETYs TIPEIIIOKCHHOMY TIIaHy, (PUKCUPOBATh Pe3yIbTaThl MOJYyYeHHON
3aBUCHMOCTH B BUJI€ TAOJIUIl U TpaUKOB, AeJaTh BEIBOJBI MO PEe3yIbTaTaM HCCIEIOBAHUS;

— M[POBOAUTH KOCBCHHLIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCIIMYHH (y,[ICJ'ILHaH TEILIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHUC ITPOBOJIHHKA, pa60Ta U MOIIHOCTD 3JICKTPHUYCCKOT'O TOKa)Z IIaHUPOBATb U3MCPCHU,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY, CIICAYS HpCI[HO)KeHHOﬁ HHCTPYKIIMU, U BBIYHUCIIATDH
3HAYCHHEC BCIIMYNHBI,

— co0oaaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH U paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHHUEM;

— XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS M3YyYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOii
Ha UX ONMCaHUsA (B TOM YHCJIE: CUCTEMA OTOIJICHUs JOMOB, TUTPOMETP, TapoBasi TypOMHA, aMIIEpMETD,
BOJIETMETP, CYETUHK IEKTPUUECKOI SHEPTHH, IIEKTPOOCBETHTEIbHBIE TPHOOPHI, HATPEBATEILHBIC
AIIEKTPONPUOOPHI (TPUMEPBI), HNEKTPUUECKHE MPEIOXPAHUTEIH; SJIEKTPOMATrHUT, 3JIEKTPOIBUTATEIIb
IIOCTOSIHHOT'O TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NUYECKUX SIBIECHUN U HEOOXOIMMbIE
¢u3nuecKkre 3aKOHOMEPHOCTH;



— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CTOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI JIEKTPUUECKUX LIETEH ¢
NIOCJIEZI0BATEbHBIM U MapajlIeIbHbIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JIEKTPUYECKUX LENeH;

— TPUBOJIUTH MPUMEPHI/HAXOAUTh HH(OPMAIHIO O TPUMEpPaxX MPAKTUYECKOTO UCTIONb30BAHUS
(bu3MYECKUX 3HAHWI B OBCEIHEBHOM KU3HU JIJIsl 00ecTieueHus: 0€30MMacHOCTH MPU O0palieHHH ¢ pudo-
paMu ¥ TEXHHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOACHUS HOPM IKOJIOTHUECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

— OCYIICCTBIISATh TMOUCK HWHPOpMAIUU (HU3HUECKOTO CoAep KaHus B ceTu MIHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MyTEM CpaBHEHUS JAOTMOIHUTENbHBIX HCTOUHUKOB BBIICTATH HHPOPMAIIHIO,
KOTOpasi SIBJSETCS MPOTUBOPEUUBOI HIIM MOKET ObITh HETOCTOBEPHOM;

— HCII0JIb30BaTh IPH BHINOJIHEHUH YUE€OHBIX 33JJaHUH HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOTO
COJIepKaHus, CIIPAaBOYHbBIC MaTEpPHUAJIb, pecypcsl cetu IHTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBAHUSI TEKCTa, peoOpa3oBanHus HH(POpMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs, 000011ast nH(OpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UYECKOTO COEPIKAHMS, B TOM YHCIIE MyOJIIMYHO MPEICTABIATH PE3YIbTaThI
IIPOEKTHOM WJIM MCCIIEN0BATENBCKON AEATEIbHOCTH; IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh N3y4YEHHBIN
HNOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOXKAAThH BBICTYIUICHUE IPe3eHTallUeH;

— MIpH BBIIIOJIHEHUH Y4EOHBIX TPOEKTOB U HCCIEN0BaHUN (PU3NYECKUX MPOLIECCOB PACIIPENETATh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C [TOCTABJIIEHHBIMU 3a/1a4aMH, CJIEIUTh 32 BBIIIOJHEHUEM IJIaHa
NeMCcTBUI M KOPPEKTHPOBATH €T0, /IeKBATHO OLICHNBATh COOCTBEHHBIN BKJIAJl B I€ATEILHOCTh TPYIIIBI;
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

9 KJIACC

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

— HCIOJIB30BaTh NOHATHA: CUCTEMA OTCUETA, MaTEpUalbHAas TOUKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOT0 JIBHKEHUS, nepopmanus (yrnpyras, miacTu4eckas), TpeHue, IeHTPOCTPEMHUTENIbHOE
YCKOPEHHUE, HEBECOMOCTb U MEPErPy3KH; LEHTP TSKECTH; a0COIIOTHO TBEPOE TEIO, LIEHTP TAKECTU
TBEP/OrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaHUs U BOJIHBI, 3BYK, UH(PPA3BYK U yIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, [IKaJIA JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTH,
CHEKTPBI UCITYCKAHUS U TIOTJIONIEHHS; aidb(a, 6eTa 1 raMMa-u3Iy4eHus, U30TOIIbI, SiAepHast YHEPreTUKa;

— pa3nuyaTh SABJIEHUS (PABHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JIBUKEHUE, CBOOOHOE MaICHHUE TEJ, PABHOMEPHOE JIBHKEHUE TI0
OKPYKHOCTH, B3aIMOJICHCTBHE TEJI, PEaKTUBHOE JIBIKEHHE, KOJIeOaTeNbHOE IBIKEHHUE (3aTyXalolue 1
BBIHYX/ICHHbIE KOJIeOaHUs ), pe30HAHC, BOJHOBOE JIBI)KEHUE, OTPAKEHUE 3BYKA, MPSIMOJIMHEHHOE
pacnpoCTpaHEHHUE, OTPAKEHUE U MIPEIOMIIEHUE CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA,
paznoskeHue 0eoro cBeTa B CHEKTP U CI0KEHHE CIIEKTPAJIbHBIX I[BETOB, TUCIIEPCHUs CBETA,
€CTECTBEHHAsl paJIM0aKTUBHOCTb, BOSHUKHOBEHUE JTUHEHYATOrO CIIEKTPa U3IYyYEHHs1) IO OMUCAHUIO X
XapaKTEpHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBICHHUE;

— Ppacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SBICHUI B OKpY)KaroleM MUpe (B TOM YUCIie
¢du3uUeckre sIBICHUS B IPUPOJIE: PUIIMBBI U OTIMBBI, IBMKeHUE M1aHeT COTHEUHOW CUCTEMBI,



PEaKTUBHOE JIBUKCHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMHU, 36MIICTPSICEHHUE,
ceiicMHUecKHe BOJIHBI, IIyHaMH, 3X0, [[BETa TeJl, ONTHYECKHE SBJICHUS B IPUPO/JIE, OMOIOTHUECKOe
JeicTBUE BUIMMOTO, YIbTPa(QHOIETOBOIO U PEHTTEHOBCKOTO U3ITy4eHHUN; €CTECTBEHHBIH
pannoaKTUBHBIA (HOH, KOCMUYECKHE JIY4H, PAAHOAKTUBHOE H3IIyudeHHE TPUPOIHBIX MUHEPAJIOB;
JeiiCTBUE paAMOAKTUBHBIX U3JIyU€HUN HA OPraHu3M YeJIOBeKa), PU ITOM IEPEBOAUTH MPAKTUUECKYIO
3aJa4y B yUeOHYIO, BBLICTISATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKY (PU3NUYECKHX SIBICHUI;

— OIIMCHIBATh U3yYCHHBIC CBOWCTBA TE U (PU3NYECKUE SBICHUS, UCIIONB3YS (PU3MUECKUE BETUUNHBI
(cpemHsisi 1 MTHOBEHHAsI CKOPOCTH Tella IPU HEPaBHOMEPHOM JBHKCHHHU, YCKOPEHUE, ITepeMeICHHE,
IyTh, YTJI0Basi CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
naJIeHus], BEC Teja, UMILYJIbC TeJla, UMITYJIbC CHUJIbI, MEXaHWYecKasi padoTa U MOILHOCTh, NOTEHIIMAIbHAs
DHEPIHUs TeJla, IOJIHATOrO HaJl IOBEPXHOCTBIO 36MJIM, IIOTEHIIUAIbHAS SHEPT Ul CKATON IIPYKUHBI,
KUHETHYECKasi SHEPrHsl, OJIHAasi MEXaHWYeCKask SHEPIus, epHoJ] U 4acToTa KojJeOaHU, JJIMHA BOJIHBL,
IPOMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCTh CBETA, [10KA3aTesb MPEIOMIICHHSI CPE/Ibl); IPU ONUCAHUU
IIPABUJIBHO TPAKTOBATh PU3NYECKHUII CMBICII UCIIOJB3YEMBIX BEJIMUNH, 0003HAUEHUS U €INHULIBI
(bU3UUeCKUX BEITUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE JAHHYIO (GU3NUYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPpa)MKN N3yYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEINYHH;

— XapaKTCpUu3oBaTb CBOIMCTBa TCII, (I)I/I?»I/I‘ICCKI/Ie SABJICHUA U IIPOUECCChI, UCITOJIb3YA 3aKOH COXPAHCHUS
OHCEPIuu, 3aKOH BCCMUPHOT'O TAT'OTCHUS, IPUHIUIT CYIICPIIO3UIIUU CUJT, TIPUHIUIT OTHOCHUTCIIbHOCTU
Fam/meﬂ, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHUWA UMITYJIbCAa, 3aKOHBI OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA,
3aKOHbI COXPAaHCHUS 3apsAaA0BOro 1 MaCCOBOI'0 YU CCII ITPH AACPHBIX PCAKIUAX; ITPH 3TOM J1aBaTb
CJIOBCCHYIO (I)OpMyJII/IPOBKy 3dKOHaA U 3allUCBIBATH €0 MATCMATHYCCKOC BhIPAKCHUC,

— 00BACHATH (PU3UYECKHE TIPOLECCH U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyalUi
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OObsIC-
HEHME U3 2—3 JIOTMUYECKHUX I1aroB ¢ ONOpoi Ha 2—3 M3y4YEHHbIX CBOWCTBA (PU3HUECKUX SBJICHUH,
(GU3UUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiaTh pacyE€THBIE 3a7auu (OMUPAIOIINEcs HA CUCTeMY U3 2— 3 ypaBHEHHIl ), UCIIONB3YS 3aKOHBI U
dbopMyIIBI, CBSI3bIBaIONINE (PU3NYECKHUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIIOBHS 3a]]a4H 3aMHChIBAThH
KpaTKO€ YCIIOBHUE, BBIABIATH HEAOCTAIOINE UITH H30BITOUHBIE JaHHBIC, BEIOUPATh 3aKOHBI M JOPMYJIBL,
HEOOXOUMBIE JJIs PEIICHHUs, TPOBOJAUTE PACUYETHI M OIIEHUBAThH PEATUCTUYHOCTD MOJIYYEHHOTO
3HA4YCHHS (PU3MUECKON BETMYUHBI;

— pacmno3HaBaThb HpO6J’IeMBI, KOTOPBIC MOKHO PEIIUTDH ITPU ITOMOIIH (1)I/ISI/I‘IeCKI/IX MCTOOOB; UCITIOJIB3YA
OIMUCAHUE UCCIICAOBAHMs, BEIACIATE IIPOBEPACMOC MPEATIOJIIOKCHNUE, OLICHUBATD ITPABUJIBHOCTDL ITOPAAKA
IMMPOBEACHUA UCCIICA0BAaHNUA, ACJIaTh BBIBOABI, MHTCPIIPETUPOBATDL PE3YJIBTAThI H&6J’IIO)I€HI/II?I " OIIBITOB,

— MPOBOAUTH ONBITHI 110 HAOTIOACHHUIO (PU3NYECKUX ABJICHUN WM (U3NYECKUX CBOMCTB Tell (M3yuyeHue
BTOpOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHMsI YHEPTUH; 3aBUCUMOCTh NepHOAa KosleOaHui
NPYKWHHOTO MasiTHAKa OT MacChl I'py3a M KECTKOCTH TPYXHHBI M HE3aBUCHMOCTD OT aMIUTUTYIbI
MaJIbIX KoJieOaHuil; MPsIMOIMHEHHOE paclpoCTpaHEHUE CBETa, pas3liokeHHe Oenoro cmera B
CIEKTp; M3Y4YEHUE CBOMCTB M300pa’kK€HHsI B IUIOCKOM 3€pKaje U CBOMCTB M300pakeHUs MpeaAMeTa B
coOuparorieit 1nH3e; HabIr0IeHUE CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3JIYUYEHHS): CAMOCTOSTEIHHO
coOupaTh yCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000PYIOBAHMS; OTIMCHIBATH XOJ OMBITA U €T0
pe3yabTaThl, GOPMYIUPOBATH BHIBOKI;

— TPOBOJUTH MPU HEOOXOTUMOCTH CEPUIO MPSIMBIX U3MEPEHHH, ONIpeeNss CpeHee 3HaueHne
H3MEpsSIeMON BeIMUMHBI (POKYCHOE pacCTOSTHUE COOMparoIel JTMH3bI); 000CHOBBIBATH BHIOOD CIIOc00a
W3MEPEHHSI/M3MEPUTEITHLHOTO TIPHOOPa;



— TPOBOIUTH UCCICIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIHYWH C UCIIOJIB30BAHUEM MPSIMBIX
U3MEpEHMil (3aBUCUMOCTh MYTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOU CKO-
pocTu; eprojia KojieOaHuii MaTEMaTHYECKOTO MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YTJia
OTPaXKEHHUS CBETA OT yrJja MaJeHUs U YIJia MPEIOMIICHHUS OT yriia MaJieHus): MIaHUPOBATh UCCIEI0-
BaHUE, CAMOCTOSATEIHHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YNIbTAThI MTOJIYYEHHOM 3aBUCUMOCTH
(bU3HYECKUX BEIMYMH B BUJIC TAOIUI] ¥ TPpapUKOB, JeNIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHMS;

— MPOBOAUTH KOCBEHHbIE U3MepeHUsl (PU3NUECKUX BEJIIMYMH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tella MpH
PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOHOTO NMaJeHUs, KECTKOCTh MPYKUHBI, KO3)PHUIIHEHT
TPEHUSI CKOJIBKCHMSA, MeXaHWdeckas padoTa M MOIIHOCTb, YaCTOTa M MEPUOJI KoJleOaHui
MaTeMaTHYECKOTO U MPY>KUHHOTO MasSTHUKOB, ONITUYECKAsl CHJIa COOMPAIOIEH JIMH3bI, PaH0AKTUBHBIN
¢oH): mIaHUPOBATH U3MEPEHHS; COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHITH U3MEPEHUS,
clenysl MpeAsIoKeHHON MHCTPYKIIMK;, BBIYUCIISATh 3HAYCHHE BETUYUHBI M aHATTU3UPOBATh MOJTyUYEHHBIE
pe3yNbTaThl ¢ YYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUI;

— CoOI0IaTh MpaBHiIa TEXHUKK 0€30MaCHOCTH NpU paboTe ¢ 1abopaToOpHBIM 000pYyI0BaHHUEM;

— pasjan4yaTb OCHOBHBLIC ITPU3HAKH U3YUCHHBIX (1)H31/II-IGCKI/IX MOI[@JIGI;'II MarcpuajibHas TO4YKa,
a0COJIFOTHO TBép,I[OC TCJIO0, TOYEUHBIM UCTOUYHUK CBCT4, JIY4, TOHKAA JIMH34, ITIaHCTapHast MOAECJIb aTOMaA,
HYKJIOHHast MOZICJIb aTOMHOTO fA1pa;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX HMPUOOPOB M TEXHUUECKUX YCTPOUCTB C ONOPOI
Ha UX ONHCaHUs (B TOM YMCIIE: CIIUIOMETP, JATUYUKHU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHU S, paKeTa,
9XO0JIOT, OYKH, IEPUCKOI, (hoToamnmapar, onTHIECKUEe CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunbcona), ucnosb3ys 3HaHUS O CBOMCTBaX (PM3MUYECKUX SIBICHUN U HEOOXOAUMbBIE (PU3HUECKUE
3aKOHOMEPHOCTH;

— HCIOJIB30BaTh CXEMbI M CXEMATHUYHbIE PUCYHKH U3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUUYECKUX MPOLIECCOB NP PEHICHUH y4eOHO-TTPaKTUYECKUX 33]1a4;
ONTUYECKHE CXEMBI AJIs IOCTPOEHUS N300paKeHNH B IIJIOCKOM 3€pKajle U COOMparollel JINH3E;

— MPUBOJUTH NPUMEPHI/HAXOIUTh UH(POPMALIHMIO O TPUMEpaX MPaKTUYECKOTO UCIIOJIb30BAHUS
(bu3HYEeCKUX 3HAHU B MIOBCETHEBHOMN KU3HU JIJIsl o0ecTieueHus 0€30MacHOCTH TP 00palleHnu ¢ mpuodo-
paMy U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUsS 3I0POBBS M COOIIOCHUS HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

— OCYIIECTBJIATh MOUCK MH(MOpMAITUU (HU3HIECKOTO COJIEPKaHMs B CeTH MHTEpHET, CaMOCTOSTENHHO
bopMyIUPYS MOMCKOBBIN 3aMPOC, HAXOUTh yTH OMPEAEIICHUS TOCTOBEPHOCTH TTOTYICHHOM
uH(pOpMaIIMK Ha OCHOBE UMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIHHBIX HCTOYHHUKOB;

— HCIIOJIb30BAaTh MPH BHIMOJIHEHUH YUE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HYECKOTO
COJIepKaHus, CIPaBOYHbIE MaTEPHAJIbI, pecypchl cetn IHTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHusi UH(POPMALIUY U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

— CO31aBaThb COGCTBCHHBIG IIMCBMCHHBIC U yCTHI:IG COOGH.[CHI/ISI Ha OCHOBC I/IH(bOpMaI_[I/II/I n3
HECKOJBKMX UCTOYHUKOB (PU3UUYECKOTO COJIEP KaHUs, TyOIUYHO MPEACTABIATH PE3YJIbTAaThl IPOSKTHON
WJIM UCCIIEIOBATENIbCKOM IEATEIbHOCTH; IIPX 3TOM IPAMOTHO MCIOJIb30BaTh U3YYEHHBIN MOHATUUHBINA
anmapar u3y4aeMoro pasnena (pU3uKd U COMPOBOXKIATH BEICTYIUICHHUE IPE3CHTAINEN C YIETOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIACC

No
n/n

HaumeHoBaHuUe pa3e/ioB H TeM NPOrPaMMbl

KoaunvectBo yacon

BCEero KOHTPOJIbHbIE paﬁOTLl

NMPaKTHYeCKHe PadoThI

JeKkTpoHHbIe (LU(PPOBBIE) 00pa3oBaTebHbIe PECYPChI

Pasnen 1. ®du3uka u e€ poJib B MO3HAHMM OKPYKAIOLIEro MHpa

1.1. | ®u3uka — HayKa o mpupoze 2 0 0
1.2. | ®u3nveckue BeTHIHHBI 2 0 0
1.3 EcTecTBeHHO- HAYYHBIil MeTOJ MO3HAHUS 2 0 1
Uroro no pazaeny 6

Pasnen 2. [lepBoHayaibHbIC CBEACHHS 0 CTPOCHUH BEllleCTBA

2.1. | Crpoenne BemecTBa 1 0 0
2.2. | ismkenne H B3aHMO/ECTBHE YACTHIL BEIlECTBA 2 0 0
2.3. | ArperaTHble COCTOSIHHsI BeLIECTBA 2 1 0
Hroro no paszeny 5

Pazznen 3. IBuskeHne u B3auMojieicTBHeE TeJ

3.1. | Mexann4eckoe JBHKEHHE 3 0 0
3.2. | Anepuus, Macca, IIIOTHOCTH 4 0 1
3.3. | Cuia. Buabl cua 14 1 1
Hroro no paszzeny 21

Pasnen 4. JlaBieHue TBEPABIX TeJI, ;KUAKOCTElH M ra3oB

4.1. | Nasnenue. [lepenayua naBiaenusi TBEPALIMH TEJIAMH, JKUIKOCTSIMH H ra3aMu 3 0 0
4.2. | laBiiende ;KAIKOCTH 5 0 0
4.3. | ATmocdepHoe 1aBiienne 6 0 1
4.4. | JleiicTBHe ;KMAKOCTH M Ta32 HA MOTPYKEHHOE B HUX TeJI0 7 1 0
Hroro no paszzeny 21

Paznen 5. PaGoTa u MOIIHOCTH. DHEprusi

5.1. | PadoTa 1 MOIIHOCTH 3 0 0
5.2. | IIpocTbie MeXaHH3MBI 5 0 1
5.3. | Mexanuueckasi SHeprus 4 1 0
Hroro o pa3zaeny: 12




PesepBHOe BpeMst

OBILIEE KOJIMYECTBO YACOB I1I0 [TPOTPAMME

68 4

8 KIIACC

Ne HaumeHoBaHHe pa3/ie/ 0B H TeM NPOrPaMMbl
n/n

KosuyecTBo yacon

DJIeKTpoHHBIe (LU(POBbIE) 00pa3oBaTeIbHbIE PecypChl

BCEro KOHTPOJIbHbIE paﬁoTu

NpaKTHYecKHe padoTsl

Pazzen 1. TensioBble siBJaeHUSs

1.1. | CTpoeHue u cBoOiicTBa BelecTBa 7 0 1
1.2. | TensoBbie mpouecchbl 21 1 1
Uroro no pazaeny 28
Pasnen 2. DieKkTpuvecKHe H MATHUTHBIE SIBJICHHS
2.1. | DnexkTpuyeckue 3apsiabl. 3apsKeHHbIE TeJa U X B3aUMoJeiicTBHe 7 0 0
2.2. | IocTosIHHBII 2JIEKTPHIECKHUIT TOK 20 1 1
2.3. | MarHuTHbIe SIBJIEHHST 6 0 0
24. JJIEKTPOMATHUTHAS HHAYKIHS 4 1 0
Hroro o pazaeny 37
PesepBHoe BpeMst 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
9 KJIACC
Ne | HanmeHnoBaHue pa3eioB U TeM MPOrpaMMbl KosanyecTBo yacoB JJ1eKTpoHHbIe (LU(pPOBbIE) 00pa3oBaTeIbHbIE
n/n pecypest
BCEro0 | KOHTPOJIbLHbIE NpaKTHYecKHe
padoTsI padoThI
Pasgen 1. Mexann4yeckue siBJeHUS
1.1. | Mexanuueckoe ABH:KEHHE U CIIOCOOBI €ro ONUCAHUA 10 0 0
1.2. | BzaumopneiicrBue TeJl 20 0 1
1.3. | 3akoHbI coOXpaHeHHsI 10 1 0
Hroro no pazaeny 40
Pasnen 2. Mexanu4eckue Ko1e0aHUsA H BOJTHBI
2.1. | Mexanuueckue KojebaHus 7 0 0
2.2. | MexaHnuecKkue BOJHBI. 3BYK 8 1 0




Hroro no paszpemy ‘ 15

Paznen 3. 3JIeKTp0MaFHI/lTH09 110J1€ U 3JIEKTPOMArHuTHbIE BOJIHBI

3.1 SHCKTPOMaFHI/lTHOQ moJie H 3JIEKTPOMarHuTHbI€ BOJIHBI 6

Uroro no pazaeny 6

Pasnen 4. CBeToBbI€ sIBJIEHHSI

4.1. | 3aKkoHBI pacnpocTPaHeHHsl CBeTa 6
4.2. | JInH3bI H ONITHYECKHE PUOOPbI 6
4.3. | Pa3no:eHue 6e10ro cBeTa B CEKTP 3
Hroro no paszeny 15

Pasgen 5. KBaHTOBBIE SIBJICEHHS

5.1. | McnyckaHue H MOTJIOIEHHE CBETA aTOMOM 4
5.2. | CTpoeHue aTOMHOIO siipa 6
5.3. | SInepHble peakuuu 7
Hroro no pazueny 17

Pazgnen 6. IloBTOpHTE/ILHO-00001A0IIMIT MOTYJIb

6.1. | CucremaTn3anust 1 0600UIEHHE PEIMETHOTO COEPKAHUS H ONbITA A TENLHOCTH, NPHOOPETEHHOTO NP U3YYEeHUH 9
BCero Kypca (pusuku

Hroro no pazaeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

7 KJIACC

®dwusuka, 7 knacc/Iepeimkun .M., IBanos A.U., AkiinonepHoe o0IIecTBO
«M3narenbctBO« IpocBeienne”;
BBenure cBoil BapuaHr:

8 KJIACC

®dwusuka, 8 knacc/Ilepeimkun .M., IBanoB A.U., AkiimoHepHoe 00IIeCTBO
«M3parenscrBo«dIpocBenieHue;
BBenure cBoil BapuaHr:

9 KJIACC

®dwusuka, 9 knacc/Ileppimkun .M., I'yrauk E.M., UBanoB A.U., [TlerpoBa M.A., AkunoHnepHoe
obmectBo«l3narenscTBo «IIpocBenieHney;
BBenure cBoil BapuaHr:

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

7 KJIACC

dusuka. 7 kiacc. Meronndeckoe nocobue k yueonuky A.B. Ileppimkuna

8 KJIACC

dusuka. § kiacc. Meronndeckoe nocobue k yueoHuky A.B. Ileppinikuna

9 KJIACC

®dusuka. 9 kiacc. Meronnueckoe nocodue k yueonuky A.B. Ilepbimkuna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI 1 PECYPCbBI CETU UHTEPHET

7 KJIACC

Beenenue

1. Yro u3yuaet usuka

2. duznyeckue TePMUHBI
3. ®usnyeckue BenuuuHbL. M3Mepenne Gpu3ndeckux BeITUdruH
4. HaGnroieHus U OTIBITHI
5. TouHOCTH U3MEpPEHUS
Crtpoenue BemiecTBa

1. CtpoeHue BelecTBa

2. MoueKynbl ¥ aTOMBI

3. Juddysus

4. BpoyHOBCKOE ABUXKEHUE

5. IlputskeHne U OTTAIKMBAaHUE MOJIEKYJI



6

. AFpGI‘aTHBIQ COCTOsAHHA BCIICCTBA

BsauMoneiicTBue Ten

9.

1
1

. Mexanndeckoe JBMKCHNEC

. PaBHOMEpHOE 1 HEPaBHOMEPHOE JIBHMIKEHUE
. Ckopoctb

. CKOpoCTh HEPAaBHOMEPHOTO JIBUKCHUS
Macca

. IImoTHOCTH

. NHepuus

. Cuna TsxecTu

Bec Tena

0. Cuna TsKecTH Ha Jpyrux IUIaHeTax
1. Cuna ynpyroctu

12. 3akon I'yka. Jlunamomerp

13. Cuna tpenus

14. PaBHOIECTBYIOIIASA CHUJIA

JlaBienue

0 3 N L AW N =

Ne)

. JlaBienue

. CriocoObl yBeMUYEHUS M YMEHBIICHUS JaBICHUS
. JlaBneHnue raza

. JlaBjeHUE B )KUIKOCTH M rase

. 3akoH [lackans

. Pacuer naBneHus Ha JHO M CTEHKH COCya

. l'mapocraTnyeckuit mapagokc

. Coobmarommuecs: cocy bl

. 'mppaBnnueckmii npece

10. UcTopust OTKpBITHS aTMOC(HEPHOTO AABICHUS

1

1. OneiT Toppuueniu

12. TIpuGops! 11t U3MEpEHUs AaBJICHUS

13. Ucnmonp30BaHme IaBJICHUA B TEXHUKE

14. I[eﬁCTBHC JKUAKOCTU U I'a3a Ha NOTPYKCHHOC B HUX TCJIO

15. OtkpbrTHE ApXHMena

16. 3axkon Apxumena

17. IlnaBanue ten

18. Bo3ayxoruiaBaHue

P

abota u MOIITHOCTD

1. Mexannueckasi pabota

— O 0 3 N L WD

. MomHocTh

. [IpocThie MEXaHU3MBI
. Ppruar

. bioxk

. "3osoToe" NpaBUIO MEXaHUKHU

. DHeprus

. Kunernueckas sneprus

. [lorenmanbHas >HEPrUs

0. Tpenaxep "llorennuanbHas sHeprus"



11. 3akoH coXpaHEeHUsI MEXaHUUYECKOI 3HEprun

12. KIIJT

8 KJIACC
TEIUIOBBIE SABJIEHW A

Temneparypa

Buytpennsis sneprust

CriocoObl I3MEHEHUS BHYTPEHHEH SHEPTUH
TennonpoBoIHOCTh

Konsekuust

Nznyuenne

KosmmuecTBo T€NIOTHI

VY enpHas TEMI0EMKOCTh

VY nenbHas TEm0Ta CropaHus TOIIMBA

3aKOH COXpaHEHMSI MEXaHUYECKON U BHYTPEHHEW SHEPTUU
AT'PET'ATHBIE COCTOSAHMA BEHIECTBA

ArperaTHble COCTOSIHUS BEILIECTBA

[InaBnenue u OTBEpIEBAHUE BELIECTBA

VY aenpHas TEIUIOTAa IUIaBICHUS

Hcnapenue n koHaeHCaUust

Kunenue. Y nenbHas TemaoTa napooOpa3oBaHUs
BiaxxHocTh BO31yXa

[TpuHIUIBI pabOTHI TEMJIOBOTO JBUTATENS
JIBuraTens BHYTPEHHETO CTOPAHMS

ITapoBas TypOuHa

DKoJoru4eckue npoOaeMbl TEIIOBBIX JABUraTesIen
OJIEKTPUYECKUE ABJIEHUA

OnexTpusanus

DJIEKTPOCKOIT

DJIEKTPUYECKOE T10JIE

JlenmuMOoCThb SIIEKTPUUIECKOTO 3apsiia
Crpoenune atoma

OOBsiCHEHNE AIEKTPUIECCKUX SIBJICHUI
HcTounukm ToKa

DnekTpuyeckas 1enb. Hanpasnenue Toka
JIercTBUA SIEKTPUIECKOTO TOKA

Cuiia Toka

Hanpsioxenue

ConpotuieHue

3akoH Oma

Pacuer conporusnenus. Peocrar
[TocnenoBarenpHOE COETMHEHNE POBOJHUKOB
[TapannensHOE COeIMHEHNE TPOBOIHUKOB
Pabora 1 MOIIHOCTH TOKA



3akon Jlxxoynsa-Jlenna
DNEeKTpUYECKHE SIBJICHUS IPUPOJE U TEXHUKE
OJIEKTPOMAI'HUTHBIE ABJIEHU S

MarxauTtHOe 110J1e. MarauTHbIE JIMHUN
MarHuTHO€ 1MoJie KaTyIIKH ¢ TOKOM
ITocTostHHBIE MAarHUTHI

MarauTtHoe 110J1e 3eMJIN

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM
OIITUKA

Cger. HcTtounuk cBeta

3aKOH NPSIMOJIMHEMHOTO pacpOCTPAaHEHHUs CBETA
OtpaxxeHue cBera

ILnocko 3epkano

[Ipenomiienne ceera

JInH3b1

[TocTpoenue n3o0paxeHu, 1aBaeMbIX JTUH30M
['na3

9 KJIACC
KNMHEMATHUKA

MarepunanbHas TOUKa

[Iepememienue

HepaBHoMepHOE nBHKEHME
PaBHOYCKOpEHHOE IBM)KEHNE

CkopocTh IIpH paBHOYCKOPEHHOM JIBUKEHUU
JIBM>KEHHE MO JEMCTBUEM CHIIBI TSDKECTU
OTHOCUTENBHOCTh IBHKEHUS

CBobosHOe najieHne

JMHAMUKA

[Tepsslii 3ak0oH HproTOHA

Bropoii 3akon HeroToHa

Tperuii 3akoH HerotoHa

3aKOH BCEMHPHOTO TATOTCHUS
JIBU>KEHUE 1O OKPYKHOCTH

JIBMKEHNE NCKYCCTBEHHBIX CITYTHUKOB
Nmnynbe. 3aKOoH COXpaHEHUs] UMITYJIbCa
PeakTuBHOE IBUKCHUE

CernepoBo KoJeco

KOJIEBAHUA 1 BOJIHBI. 3BYK

KonebarensHoE NBMXEHNE
XapakTepuCTUKH KOJIeOaTeTHbHOTO JBUKCHHUS



I"apmonnueckue KoeOanus

3aryxaromue 1 BbIHYX/IEHHbIE KOJIeOaHus
Pacnpoctpanenue BoniH. IIpo1osbHbIE U ITONEPEYHBIE BOTHbBI
JlnvHa ¥ CKOPOCTH BOJIHBI

Pacnpoctpanenue 3Byka

BeIcoTa 1 TpOMKOCTB 3ByKa

OTtpaxeHnue 3Byka.0xo

3BYKOBOI pe30HAHC

Wutepdepennys 3Byka

SJIEKTPOMAT'HUTHOE IIOJIE

NHaykys MarHuTHOTO TOJIS

MarsuTHbIN TTOTOK

SBneHue MeKTPOMAarHUTHON MHAYKIIMU
[IpaBuio Jlenna

Hcnosb30BaHmne 31€KTPOMAarHUTHOW HHAYKIUN
DNeKTPOMarHuTHbIE BOJIHBI

KonebatenbHblil KOHTYp

DneKTpoMaruuTHasi Ipupoaa CBeTa
CTPOEHHUE ATOMA U ATOMHOI'O AIPA

PagnoakTMBHOCTB KaKk CBUJIETENIBCTBO CJIOKHOTO CTPOCHMSI aToMa
Crpoenue atoma. OnbiThl Pezepdopra

CocTaB aToMHOTO s/ipa

SInepHble CUIIBI U JIEPHBIE pEeaKLUU

Hedekt maccbl. DHEprus cBs3u

[ennas peakuus

buonoruueckoe nelicTere paguanun



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYIOBAHMUE

[Tpubops! ¥ NPUHAATIEKHOCTH O0ILIEr0 Ha3HAYCHHUS

KomrmuiekT anmekTpocHabxeHus: kKabuHera (GU3uKH
(pacnpenenmurensHbii T KOCD — 1 + 14 pabouux Mecr)
KomruiekT nuudpoBbix u3Mepuresneil Toka u HanpsKeHus

Hab6op nemoncrparnuonnsiii "InexrpuuectBo-1" (ITocTosSHHBIN TOK)
Ha6op nemoncTpanuonnsiii "OnekrpudectBo-2" (IToaynpoBoaHKOBEIE TPHOOPHI)
Hab6op nemoncrpanmonssiii "InexrpuuectBo-3" ([lepeMeHHBbII TOK)
Ha6op nemoHcTpanuronnsiii "OnekTpuiecTBo-4" (DIEKTPHUUECKU TOK B BaKyyMe)
Ha6op nemoncrpannonnsiii "I'eomerpudeckas ontuka'

[TpoGupku Ha MO/ACTaBKe

Becnl anextponnsie 200r 0,01r. 1abopaTopHbie

Jluneiika knaccHas 1M nepeBsiHHas

Mopenb nBuratens BHyTPEHHETO CrOPaHUs

Crakan xumudeckui 250 mi

Hacoc BakyymubIit KoMoBcKOro

Ocuumtorpad yueOHbIi

[TnuTka snexTpuyeckas MaiorabapuTHast

CrakaH OTJIMBHOH 1IEMOHCTPAIIMOHHBII

HITatuB yHuBepcanbHblil pusnueckuii ILIYH

I'enepartop I'PH -3

Jleprxatensb A7 MpoOUpPOK

[IITanreHIUpKYIBb

Crakan xumuueckuid 50 M

Ouku 3alUTHBIC

CnuproBka

Hutkn

Jlenra N3MCPUTCIIbHAA

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, TIPAKTHYECKHNX PABOT,
JEMOHCTPAIIMI

W3meputenbHbIi WIMHAP (MEH3YpKa)
CrakaH ¢ Bozoit

He6onpiias konba

Hpyrue cocynpl

JInnelika

I'opox

[Tmeno

dotorpadust Monekyn (B yueOHHUKE)
TpyOKa CTEKJISIHHAs C BOAOMH
CTEapUHOBBIN MIApUK (ITy3BIPEK BO31yXa)
Mapkep

JIMHEWKa U3MepUTeIbHas

TaMep



Becsl ¢ pasHoBecamu

HeGonpmue Tena pa3Hoi Macchl
W3mepuTenbHbI IUIUHAP (MEH3YPKa)
CrakaH ¢ Bogou

Teno venpaBuiIbHOM (HOpMBI

Hutkn

Becsl ¢ pasHoBecamu
N3meputenbHblid TUIUHAP (MEH3YpKa)
AJTFOMUHUEBBIN WIH CTAILHON LUIHHAP
Hutkn

JlnHaMoMeTp, IIKaja KOTOPOTo 3aKpbiTa OyMaroi
Ha6op rpyzoB

tatuB ¢ My TOMH, JIATTKOM
VYyenuyeckas TuHenKa

Junamomerp

Ha6op rpyzoB

JlepeBsHHBII OpycoK

JepeBsiHHasA T0CKa

[IITaTus

[InoTHbIN KapTOH

TpeyronbHUK U3 MKOJIHLHOTO HAOOpa
JIuneitka

CkoTu

Hutb

Kapannam

JlepeBsHHBII Opycok

Junamomerp

JIuneitka

Junamomerp

[tatuB ¢ Mmy¢Toil 1 nankoi

JlBa Tena pa3HoOro oobéma

Crakad ¢ BOAOW M HACBIIIIEHHBIM PAaCTBOPOM COJIM B BOJIE
Becsl ¢ pasHoBecamu
W3mepuTenbHbIi IUTUHAP (MEH3YpKa)
[Tpobupka-nomiaBox ¢ mpookon
[IpoBOIOYHBIN KPHOYOK

Cyxoli recok

bymaxnas canderka

Poruar Ha mratuBe

HaGop rpy3oB

MacmrabHas TuHelka

Junamomerp

JuaamomeTtp

JlepeBsiHHAsA TO0CKa

N3MeputenbHas JeHTa WK JTUHEWKa
JlepeBsiHHBII OpyCcOK



TaTtuB ¢ My TON U MaNKON
Ha6op rpy3oB






