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MMOACHUTEJIBHAS 3AIINCKA

ConepkaHue IporpaMMbl HalPaBJIEHO Ha (POPMUPOBAHKE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIlIUXCs U
OpraHHU3aLUI0 U3y4eHHs (PU3UKU Ha JISATEIBHOCTHON OCHOBE. B Hell y4nTHIBAIOTCS BO3MOKHOCTH IIpEIMETa
B peammzauuu Tpedoanuit ®I'OC OOO K mIaHupPyEeMbIM JIMYHOCTHBIM U METAIPEIMETHBIM pe3yIbTaTaM
00y4eHusl, a TAKXKE MEKIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUE€OHBIX ITPEIMETOB Ha YPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusI.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnkn — cucteMoo0pa3yronmii A €CTeCTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB, IIOCKOIBKY
¢du3nUecKkre 3aKOHbI JISKAT B OCHOBE IPOILIECCOB U SBJICHUH, N3y4aeMbIX XUMHEW, ONOJIOTHeH, acTpOHOMHUEH
u ¢usznyeckoil reorpadueit. uznka — ITO MpeIMET, KOTOPBIH HE TOJIHKO BHOCUT OCHOBHOM BKJIA B
€CTECTBEHHOHAYYHYIO KapTUHY MHUpPA, HO U IPEJOCTaBIISIET Hanbosiee sicHbIe 00pa3iibl IPUMEHEHHUS HAyYHOTO
METO/a MO3HAHU, T.€. CII0c00a MOTYUYEeHHUs JOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonen, ¢pusuka — 310
IIpeIMET, KOTOPBIN HApsALy C APYTUMHU €CTECTBEHHOHAYUYHBIMU IIPEIMETaMU JI0JKEH 1aTh HIKOJbHUKAM
npeJCTaBICHUE 00 YBICKATEIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAJOCTH CAMOCTOSATEIILHOTO OTKPBITUS
HOBOT'O 3HAHMUS.

OpHa 13 MIaBHBIX 3a/1a4 GU3NYECKOT0 00pa30BaHUs B CTPYKType 00IIero 00pa3oBaHus COCTOUT B
(opMHPOBaHNHN €CTECTBEHHOHAYYHOHM IPaMOTHOCTH M HHTEpECa K HayKe y OCHOBHOM MacChl 00yJaronuxcs,
KOTOpBIE B JaJbHEHIIEM Oy IyT 3aHATH B CAMBIX pa3HO 00pa3HbIX chepax nestenbHocTH. Ho HE MeHee
BaYKHOM 3aJ1aueil ABJIETCS BBISIBICHHUE U MOJrOTOBKA TAJIAHTIIMBBIX MOJIOABIX JIFOJEH /7151 IPOIOJKEHUS
00pa3oBaHus U JaTbHEHIeH MpohecCHOHATLHON AEATEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
MCCJIEIOBAaHUM U CO3aHUU HOBBIX TeXHOJOrui. COorjaacHO NPUHATOMY B MEXAYHApOAHOM COOOILECTBE
onpezenenuto, «EcrecTBeHHOHay4Has FPaMOTHOCTh — 3TO CLIOCOOHOCTh Y€JI0BEKA 3aHUMATh aKTUBHYIO
IPa)/IaHCKYIO MMO3ULIMIO MO0 00IECTBEHHO 3HAUMMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMH HJIesiMU. HaydHO rpaMOTHBIN 4eI0BEK CTPEMUTCS
y4acTBOBAaTh B apI'yMEHTHPOBAHHOM OOCY>KIEHHUH MPOOIEM, OTHOCAIINXCS K €CTECTBEHHBIM HayKaM U

TCXHOJIOTHAM, UTO Tpe6yeT OT HETO CIICAYIOIHNX KOMIICTCHTHOCTEIA:
— HAy4HO 0OBACHATH SIBJICHHA,
— OILICHUBATh U IOHUMATb 0COOEHHOCTHU HAay4YHOT'O UCCJICAOBAHUA,
— HHTCPIIPETUPOBATH JaHHBIC U UCTIO0JIb30BATh HAYYHBIC JOKA3aTCIILCTBA JIA MOJIYUCHUS BEIBOJOB.

N3yuenne pusnku ciocoOHO BHECTH pelIalonnii BKIaa B pOPMUPOBAHUE €CTECTBEHHOHAYYHON
rPaMOTHOCTH O0YYaIOIIUXCS.

HOEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «®PU3UKA»

Henu uzyuenus: Gpu3nku Ha ypoBHE OCHOBHOI'O 0011ero oopa3oBanus onpenenensl B Konnenuuu
npenoiaBaHus yueOHoro npeamera « Pusnkay» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit @enepanuu,
pealn3yIoNUX OCHOBHBIE 00111€00pa3oBaTeIbHbBIE MPOTrpaMMbl, YTBEPKIEHHON pemenneM Komnernn
MunuctepcTBa npocBernieHus Poccuiickoit deaepanmu, npotokod ot 3 gexadpst 2019 r. Ne [1K-4BH.

Henu uzyueHus: Gpu3uku:

— TpuOOpeTeHHEe UHTEpPeCca U CTPEMIICHHUS 00yUaIOMINUXCsI K HAYYHOMY W3YYEHHUIO TPHPOJIBL,

pa3BUTHE MX UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC HpCﬂCTaBHeHI/Iﬁ 0 HAYYHOM MCTOAC MMO3HAHUA U (bOpMI/IpOBaHI/Ie HUCCICO0BATCIIBLCKOT'O

OTHOIICHHA K OKPYXAIOMIUM SBJICHUSIM,



— (opMHpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK Pe3yiIbTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEPUH U
(yHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

— (QopMupoBaHUE IPEACTABICHUHN O POIU HU3UKHU TSl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHIA;

— pa3BUTHUE MPECTABICHUN O BOZMOXKHBIX chepax Oynyiielt npodhecCHOHaIbHON AesITENbHOCTH,

CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JlajbHeHIeMy 00y4eHHIO B 3TOM HAlpaBICHHUH.

I[OCTI/I)KCHI/IC JTHUX LieJel Ha YPOBHEC OCHOBHOT'O O6I.I.[Cl“0 O6pa3OBaHI/I}I obOecrieunBacTCs pCHICHUCM
CJIcAyromux 3aaaq:

— mnpuoOpeTeHue 3HaHUI O AUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKHX, TETJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TIpUOOpeTeHNEe YMEHUH OMUCKHIBATh U OOBACHATH (PU3UUYECKUE SIBJICHUS C UCIOJIBb30BaHUEM
MOJYYEHHBIX 3HAHUM;

— OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PU3HMUECKHUX
MoJieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

— Pa3BUTHC YMCHI/Iﬁ Ha6J'IIO,Z[aTB MNPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, na6opaTopHHe pa6OTI)I u
OKCIICPUMCHTAJIbHBIC UCCJICJOBAHUS C UCITOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE PUEMOB padOTHI ¢ HH(popManHel GU3NUECKOro coepkaHus, BKI0Yas HHPOPMAIIHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3MKH; aHAJIN3 U KPUTUYECKOE OlleHMBaHNe HH(DOpMAIIHH;

— 3HaKOMCTBO cO cdepamu MpodeccuoHaANbHOM 1eATeTbHOCTH, CBSI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (DU3MUECKON HAYKH.
MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBercTBHE ¢ DT'OC OO0 (usuka sBisieTcs 00s13aTeIbHBIM IMPEAMETOM Ha YPOBHE OCHOBHOTO
obmrero oopazoBanus. JlaHHas MporpaMMa MpeaycMaTpuBaeT u3ydeHne GU3uKy Ha 0a30BOM YPOBHE B
00Béme 238 4 3a Tpu roga 00ydeHuUs 10 2 4 B HEJEN0 B 7 U § Kjaccax M 1o 3 4 B HeJlento B 9 kiacce.



COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA

7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B IO3HAHUHU OKPY:KAKOIIEro Mupa

®dusnka — HayKa 0 MPUPOJIe, U3ydaeT (PU3NICCKUE SBJICHUS: MEXaHHUECKHUE, TETUIOBBIE, JIEKTPUUIECKHE,
MAarHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Odusnueckue BennuanHbl. M3mepenne gusnuecknx Bennuud. Ousnyeckue npudopsl. [lorpemHocts
n3MepeHnil. MexxayHapoIHasi CUCTEMA €IMHUIL.

Kaxk ¢usuka u gpyrue ecTeCTBeHHbIE HAYKH U3Y4aloT MPUpPoy. EcTecTBeHHOHAYYHBIM METO] TO3HAHUS:
Ha0JII0/IeHUEe, TIOCTAaHOBKAa HAYYHOI'O BONPOCA, BHABM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3,
0o0BsicHeHHe HaOMoAaeMoro siBjaeHus. Onrucanue GU3NYecKuX SIBJICHUHN C IOMOIIBI0 MOJIETIEH.

JdemoHcTpauuu
1. MexaHuueckue, TeIIoBbIe, SJIEKTPHUECKHE, MAaTHUTHbIE, CBETOBBIE SBJICHUSI.
2. ®uznyeckue NpudOPHI U MPOoLeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U LIU(POBBIM TPUOOPOM.

JlaGopaTtopHbie padoThI U ONBITHI

1. Onpenenenue UeHbI JeJIEHUsT IIKalbl WU3MEPUTENBHOTO Mpubdopa.

2. 3mepeHnue paccTosHHUIA.

3. U3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

4. OmnpeneneHue pa3MepoB MaJbIX Tell.

5. U3Mepenue TeMiieparypbl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYHKA TEMIIEPaTyphl.

6. [IpoBenenue rccnea0BaHus MO MPOBEPKE TMIOTE3bI: NaJbHOCTh MONETA IAPHUKA, MYIIIEHHOTO
TOPU30HTAJILHO, TEM O0JIbIIIE, YeM OO0JbIlIe BBICOTA ITYCKa.

Paznea 2. [lepBoHayasibHbIE CBEIEeHUS 0 CTPOCHUM BellecTBA

CTpOGHI/IC BCIICCTBA: ATOMbBI U MOJICKYJIbI, UX PA3MCPBHI. OHBITLI, JAOKa3bIBAOIHUE JUCKPETHOC CTPOCHHUC
BCIICCTBA. OHHTBI, AOKa3bIBAOIIUE JUCKPETHOC CTPOCHUC BCIICCTBA.

I[BI/I)KGHI/IG qaCTull BCIICCTBA. CBs3b CKOPOCTH ABUIKCHHUA 4aCTHUL C TeMnepaTypoﬁ. BpoyHOBCKOC
JABMKCHUC, ,[[I/I(I)(l)y3I/I}I. BzauMonelicTBue 4acTHIl BEIIECTBRA: MPUTAKCHUC U OTTAJIKHUBAHUC.

Ar peraTHbIC COCTOAHUS BCIICCTBA: CTPOCHHUC I'a30B, JKHIKOCTEHN U TBép,[[LIX (KpI/ICTaJIJII/I‘leCKI/IX) TCII.
BzaumocBs3b MCKAY CBOMCTBaMH BEIIIECTB B Pa3HbIX arpe€raTHbIX COCTOAHUAX U UX ATOMHOMOJICKYJIAPHBIM
CTPOCHUCM. OcoOeHHOCTH arperaTHbIX COCTOSIHUM BOJbl. B3aMOCBS3b MCKOAY CBOMCTBaMH BEIILIECTB B
Pa3HbIX arp€raTHbIX COCTOAHUAX U UX ATOMHOMOJICKYJIIPHBIM CTPOCHUCM. OcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJBI. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JdemMoHcTpanuu
1. HabGnronenue OpOyHOBCKOTO JIBUIKEHUSI.
2. Habmopnenue nudpdysun.

3. HaGmroienue siBieHUIA, OOBSCHSIIONINXCS MPUTSHKEHUEM WA OTTATKUBAHUEM YaCTHUI] BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI
1. Ouenka quamerpa atoMa METOJIOM PSIOB (C Hcmob3oBaHueM (hotorpaduwii).
2. OnbITH IO HAOIIOIEHUIO TETJIOBOTO PACIIMPEHHS ra30B.

3. OnbITHl 1O OOHAPYKEHHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKESHUSI.

Paznen 3. /IBuskeHue U B3aUMOIeiiCTBUM
Mexanunyeckoe ABuxkeHue. PaBHOMepHOE 1 HepaBHOMEpHOE BMkeHHE. CKopocTb. CpeHsisi CKOPOCTh MPU
HEPaBHOMEPHOM JBHKEHUU. Pacu€r myTtu u BpeMeHH IBUkKEHUsI. PABHOMEpPHOE 1 HEPAaBHOMEPHOE JIBU-

xenue. Ckopoctb. CpefHsisi CKOPOCTh TP HEPABHOMEPHOM JIBUKEHUH. PacuéT nmyTH U BpeMeHU IBUKEHUSI.



SIBneHue nHepuuu. 3aKoH UHepUUU. B3anMoeiicTBre Tel Kak MPUYMHA U3MEHEHHUS! CKOPOCTH JBUKEHUS
ten. Macca kak Mepa nHepTHOCTH Tena. [InotHocTh BemecTBa. CBsA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
eInHuIE 00BbEMA BEIIECTBA.

Cuia Kak XxapakTepucTHKa B3aumoaencTsus Ten. Cuiia ynpyroctu u 3akoH I'yka. 3mepenue cuiibl ¢
MOMOIIIbIO TUHAMOMETpA. SIBIEHUE TATOTeHUS U cuiia TshkecTu. Cuia TshkecTH Ha apyrux mianetax (MC).
Bec tena. HeBecomocTs. CnokeHne cuil, HapaBJIeHHBIX N0 OAHOM npsiMoid. PaBHoaelcTByromas cui. Cuna
TpeHust. TpeHne CKONbKeHus U TpeHue nokos. Tpenue B npuposae u texauke (MC).

JdemMoncTpanuu

1. HabnroneHne MeXaHU4eCcKOro IBKEHHS Tela.

2. 3mepeHune CKOpOCTH MPSIMOJIMHENHOIO JBUKEHHUS.

3. HabGmroienue SIBJICHUSI HUHEPIIHH.

4. HabmroneHue U3MEHEHUs! CKOPOCTH MIPU B3aUMOJICHCTBHUH Tell.
5. CpaBHEHME Macc IO B3aUMOJICHCTBUIO TEIL.

6. CrosxeHue cuil, HalpaBJEHHBIX 110 OJTHOM MPSIMOM.

JlabopaTopHblie padoThl U ONBITHI

1. OnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBM)KEHHUS (LIapuKa B XKUAKOCTU, MOJENH AIEKTPUYECKOTO
aBTOMOOWJIS U T. 11.).

2. OnpezneneHne CpeHeNr CKOPOCTH CKOJBKEHHUS OpyCcKa MU IaprKa M0 HAKIOHHOH IJIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsoKeHHs (1edopMaiiin) Ipy>KUHBI OT TPUII0KEHHON
CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHS OT Beca Tejla U XapakTepa
COITPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiienue TBEPABIX TeJl, KUIKOCTEH M Ta30B

Hasnenne. CriocoObl yMEHbILIEHUS U YBETUUEHU JaBieHus. JlaBieHne ra3a. 3aBUCUMOCTD JaBJIeHUs ra3a
oT 00béMa, TemnepaTypsl. [lepenaua naBienus TBEpABIMU TeJIaMU, JKUJIKOCTSIMH U razaMu. 3akoH [lackans.
ITHeBMaTHUYEeCKME MAIIUHEL. 3aBUCUMOCThD JdaBJICHUA ) XUJIKOCTU OT FJ'IY6I/IHI)I. FI/IleOCTaTI/ILIeCKI/Iﬁ nmapajaokc.
Coobmaromuecs cocyapl. [ mapaBnndeckue MeXaHu3Mbl.

AtMmocdepa 3emnu 1 atMocdepHoe naBneHue. [IpuunHbl cyniecTBOBaHNs BO3YIIHOW 000710YKH 3eMIIH.
OmnpiT Toppuyerm. M3mepenue atMochepHOTo JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOopsl 115t u3MepeHust aTMOC(EPHOTO 1aBIEHUSI.

JlelicTBHE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeITasikuBaromas (apxuMeaoBa) cujia. 3aKoH
Apxumena. [InaBanne ten. BozmyxomiaBanue.

JdemoHcTpauuu

. 3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTyphl.

. [lepenaya naBiaeHus )KUIKOCTBIO U Fa30M.

. Coobmraroruecst COCy/Ibl.

. 'mapaBnuueckuii npecc.

. [IposiBneHue necTBUss aTMOCHEPHOTO TaBJICHHUS.

. 3aBUCHUMOCTb BBITAJIKHUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH Teja U IUIOTHOCTHU KHUJIKOCTH.
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. PaBencrtBo BBITaJ'IKI/IBaIOH_[Cﬁ CHUIIBI BECY BBITECCHEHHOM KHUIAKOCTH.
8. YcnoBue maBanus Tenl: IIaBaHUE WITH MOTPYKCHUC TCJI B 3aBUCUMOCTU OT COOTHOIICHUSA IUIOTHOCTEH
TCJIa U ) KUJKOCTH.

JlaGopaTtopHbie padoThI U ONBITHI

1. HCCJ’ICI{OB&HI/IG 3aBUCHMMOCTH BC€Ca TCJIa B BOJC OT 00BEMa l'IOl"py>KéHHOI71 B X KMJAKOCTB 4aCTH TCJIaA.



2. OnpezeneHue BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOLIEH Ha TENO0, MOTPYKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH CHUIIBI, ACUCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT MAacChl TeJa.

4. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOIIECH CUJIBI, IEHCTBYIOLIEH HA TEJIO B )KUJIKOCTH,
0T 00bEMa NOrpyKEHHOMN B JKUAKOCTh YACTH TeJla U OT IUIOTHOCTH KHJIKOCTH.

5. KoHcTpyrpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHKE JIOJKU U ONIPENEICHHE €€ IPy30N0AbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHepIrus

Mexanunueckast pabota. MOLTHOCTb.

[IpocThie MeXaHU3MBI: pbIvar, OJI0K, HAKJIOHHAs TIOCKoCTh. [IpaBuio paBHoBecus poruara. [Ipumenenue
IpaBUiIa paBHOBECHs pblyara K 0J10Ky. «3o0motoe mpaBuio» Mexanuku. KI1J{ mpocThIx MexaHH3MOB.
[TpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaiienue oqHoro Buaa

MEXaHUUYECKOHN HEPTUHU B APYroi. 3aKOH COXPaHEHUs JHEPIHH B MEXaHUKE.

JdemMoHcTpanuu

IIpuMepsl IPOCTBIX MEXaHU3MOB

JlaGopaTopHble paGoThbl M ONBITHI

1. Onpenenenuie padboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBUKEHUM T€Ja 110 TOPU30HTATbHON
MIOBEPXHOCTH.

2. UccnenoBanue yciaoBHi paBHOBECHSI pplyara.

3. Usmepenue KIIJ] HakJIOHHO MIIOCKOCTH.

4. V3yueHue 3aKkOHa COXpaHEHHs] MEXaHUYECKON IHEPIHH.

8 KJIACC

Pa3nes 1. TenJioBble siBjIeHUs!

Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOro COCTOSHUH BemecTBa. Kpucrammimueckue u aMopQHbIe Tena.
OOBsicCHEHHE CBOMCTB ra3oB, XKHUIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKEHHI MOJIEKYJISIPHO-KHHETHIECKOM
teopun. CMauMBaHKe U KalWUIApHBIE siBJIeHUS. TerIoBoe pacuIMpeHue 1 cKaTue.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO IBUYKEHUS YaCTHUL.

Buytpennss sueprust CriocoObl H3MEHEHUS BHYTPEHHEN SHEPIUU: TeIUIonepeiada U COBEpIIeHUE paOOThL.
Bunel Teronepenayn: TeMIONPOBOJHOCTh, KOHBEKLINS, U3TyUEHHE.

KonnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTH BelllecTBa. TennooOMeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBienne u oTBepleBaHHE KPHUCTAUIMYECKUX BELIECTB. Y JelbHas
teruioTa masieHus. [lapoobpazoBanue u konnencamnus. Mcnapenue (MC). Kunenue. Y aenpHas TemioTta
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHUS OT aTMOoc(hepHOro JaBieHus. BiaxHocTs Bo3ayxa.

DHeprus TOIMBA. Y IeJbHAs TEII0Ta CTOPaHHUSL.

[Tpunnume! padoTe! TeroBeix aeuratenei. KT/ remmoBoro aeuratesns. TermoBeie NBUTaTeIu U 3aluTa
okpyxarormieit cpeast (MC). 3akoH coXpaHEHHUS U MIPEBPAIICHHUS YHEPTUHU B TEIIOBBIX mporeccax (MC).

JdemoHcTpauuu

1. HabGmroeHne OpOyHOBCKOTO JABHKEHUS

. Habmonenue muddyzun

. HaGmonenue siBeHni CMauynBaHKs M KalTWJUBSIPHBIX SIBJICHUI

. HaGmroenue TenioBoro pacuimpeHus T

. I3menenue naBneHus ra3a mpu M3MEHEHHH 00bEMa U HarPEBaHUM WIIA OXJIAXKICHUU
. [IpaBuna usmMepeHus TeMrnepaTypbl

. Buzpl Teronepenaun

0 3 N L B~ W DN

. OxnaxaeHue npu COBEPIIEHUN paObOThI



9. HarpeBanue npu coBepiieHHUH padOThl BHEITHUMH CUIIAMU
10. CpaBHEHHE TEIUIOEMKOCTEN pa3IMYHBIX BELIECTB

11. HaGmroneHue KUneHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEPATYPhI MIPH MIABICHUH
13. Monenu TEMIOBLIX JBUTATEIEH

JlabopaTopHbie pad0oThbI U ONBITHI

1. OnbITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUS

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOM COJIM UJIH caxapa

3. OnbITH IO HAOMIOIEHHUIO TEIUIOBOTO PACHIMPEHUS I'a30B, )KUKOCTEH U TBEPIBIX TeI

4. Omnpenenenue 1aBiaeHUs BO3AyXa B OajIOHE MINPHLIA

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT ero 00b&Ma U HarpeBaHus iU
OXJIAXKICHUS

6. [IpoBepka rumoTe3bl TMHEHHON 3aBHCUMOCTH JIUTHHBI CTOJIOUKA KUIKOCTH B TEPMOMETPHUYECKOM TpyOKe
OT TeMIIepaTypsl

7. HaGnroienue u3MeHeH!sl BHyTPEHHEW YHEPTUU Teja B pe3ysbTaTe TeIUIonepe1adn U paboThl BHEITHUX
CHIT

8. MccaenoBanue siBIEHUS TEIUIOOOMEHA IPY CMEIIMBAHUU XOJIOJHOM U TOpsSYei BOJIBI

9. Onpenenenre KOIUYECTBA TEIUIOTHI, MOJyYEHHOTO BOJON MPH TEIUIOOOMEHE C HarPEeThIM
METAJUIMYECKUM IIHIINHAPOM

10. Omnpenenenne yaenbHOU TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue mporecca UCTIapeHust

12. Onpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3AyXa

13. Omnpenenenne yaeabHON TEIJIOTH TUIABJICHUS JIb/1a

Pa3jen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI

Dnektpuzarus Tel. [[Ba pona anexkTpudeckux 3apsaoB. BzanmoenicTere 3apspkeHHBIX Tel. 3akoH Kyinona
(3aBUCHMOCTH CHJIbI B3aUMOICHCTBUSI 3aPsHKEHHBIX TEJ OT BEJTUYHHBI 3aPSAJI0OB U PACCTOSHHS MEXTY TEIAMM).
Dnektpuyeckoe mosie. Hanpsok€HHOCTE 2JIeKTpruecKoro mojst. [IpuHIun Cyneprno3uiinm dIeKTPUIECKUX

moJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsioB. DJIeMEeHTapHBIN dekTpudeckuii 3apsia. Ctpoenue atoma. [IpoBogHuku
U JUDJICKTPUKHU. 3aKOH COXPAHECHHS DJIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS JICKTPHUECKOTO TOKa. ICTOYHUKH IMOCTOSTHHOTO TOKA.
JleficTBHS 3IEKTPUUECKOro TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DJNEKTPUUYECKUH TOK B KHUIKOCTAX
U Ta3ax.

DnekTpuyeckas 1enb. Cruiia Toka. IJIeKTpuueckoe HanpskeHue. ConpoTUBICHUE TPOBOAHUKA. Y IEIbHOE
comnpoTuBIieHHE BemlecTBa. 3akoH OMa aiist yuactka nenu. [locienoBarensHoe U napauieabHOE COeIMHEHUE
IIPOBOIHUKOB.

PaboTa 1 MOIIHOCTH ANIeKTpHUECcKOro Toka. 3akoH [xoyns— Jlenmna. DneKkTpudeckue 1eny 1 moTpeOuTe n
ANEKTPUIECKOM HEpruu B ObITY. KOpOTKOE 3aMbIKaHUE.

[TocTostHHBIE MarHWUTHl. B3anMoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE noje. MarHutHoe noie
3eMJIM U €ro 3HauYeHue JJis )kM3HU Ha 3emuie. OnbIT Opcerena. MarHuTHOE MoJie SJIEKTPUYECKOr0 TOKa.
[IprMeHeHue IeKTPOMAarHuTOB B TEXHUKE. J{efiCTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNeKTpOoABUTaTeNh OCTOSIHHOTO ToKa. Mcronb30BaHue 3IeKTPOABUraTeNel B TEXHUYECKUX YCTPONUCTBAX U
Ha TPaHCIOpTE.

OmnbiTer @apazes. SIBnenue anexkTpoMarauTHoN HAYKIMU. [IpaBuio Jlenna. Dnexrporeneparop. CriocoOb
MOJTyYEHUs DJIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMU Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.



JdemMoHcTpauuu

1. DOnexrpuzanus ten

JIBa poza NEKTpUYECKUX 3apsI0B U B3aUMOJEHCTBUE 3apSyKEHHBIX TeEll
YCTpOUCTBO U JEUCTBUE DIIEKTPOCKOIIA

OnexTpocTaTHuecKast HHIYKIUSA

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsI0B

[IpoBOOHMKY U TUANEKTPUKH

MonennpoBaHu€E CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS

e A o

HcTOYHMKM TOCTOSIHHOTO TOKa

9. JlelicTBuUSA DIIEKTPUUECKOIO TOKA

10. DneKTpUYeCKHil TOK B KUJIKOCTU

11. I'a30Bb1i1 pa3psg

12. 3mepenue cuibl TOKa aMIIepMETPOM

13. 3MepeHue aIeKTpUYECKOro HaIpPsDKEHUs BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONPOTUBIIEHUI

15. B3aumopeiicTBHe MOCTOSHHBIX MarHUTOB

16. MopenupoBaHue HEBO3MOKHOCTH pa3/ICJICHUs MIOJIOCOB MarHuTa
17. MoaenupoBaHHe MarHUTHBIX 10JIEH IOCTOSTHHBIX MAarHUTOB

18. OnbIT Opcrena

19. MarnuTHOE 10JIe TOKa. DJIEKTPOMAarHuT

20. JlelicTBME€ MarHUTHOTO MOJIsI HA IPOBOAHUK C TOKOM

21 DnexTpoaBUraTe b NOCTOSHHOTO TOKA

22. UccnenoBanue sIBIEHUS SJIEKTPOMArHUTHON UHIYKIIUU

23. Onbitel dapanes

24. 3aBUCUMOCTb HANpaBJICHUsI UHIYKIMOHHOIO TOKA OT YCJIOBHIl €r0 BO3SHUKHOBEHHUS

25. DIIeKTpOreHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThl U ONBITHI

1. OnbIThI 1O HAOTIOJEHUIO 3JIEKTPU3ALUU TNl MHAYKLIKEH U MPU CONTPUKOCHOBEHUHN
I/ICCJ'IGI[OBaHI/Ie JleﬁCTBHH QJICKTPHUYCCKOI'O I10JIA Ha IIPOBOAHUKHA U JUIJICKTPUKH
COopka u mpoBepKa pabOThI AMEKTPUIECKON IIETTH MOCTOSHHOTO TOKa

W3mepenue u peryJmpoBaHue CUIIbI TOKa

nkh v

N3MepeHne u peryampoBaHue HAPSIKEHUS

6. VccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UIYILIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHSI pe3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE

7. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUUYECKOIO COMPOTHUBIICHUSI IPOBOAHUKA OT €r0 JIUIHHBI,
IUIONIA/IM NOTIEPEYHOr0 CEUEHHUs U MaTepuaia

8. IlpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUI MPU MOCIEI0BATEIILHOM COSMHEHUH IBYX PE3UCTOPOB

9. TlpoBepka nmpaBuia JIsl CUJIBI TOKA MPU apauieIbHOM COEIMHEHUHU PE3UCTOPOB

10. Onpenenenne pabOTHI MIEKTPHUUECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOP

11. Onpenenenrie MOITHOCTH AJNEKTPUUECKOTO TOKA, BBIICIISIEMON HA PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HANPsHKEHUS Ha HEH

13. Onpenenenne KIIJI narpeBarens

14. ViccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB MPU UX 00BEAUHEHUN U Pa3/IeTICHUH

16. VccnenoBanue AeCcTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY



17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTyIIKHA C TOKOM U MarHura OT
CWJIBI TOKA U HaIPaBJIEHUS TOKA B KaTyLIKe

18. M3yuenue nelicTBUS MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

19. KoHcTpynpoBanue U u3ydeHue paldoThl 3JIEKTPOABUIaTENs

20. U3zmepenue KIIJ[ anekTpoaBUraTenbHON yCTaHOBKU

21. OnbITHI 10 UCCIAEA0BAHUIO ABJICHUS JIEKTPOMATHUTHON MHAYKIMU: UCCIIEI0BAaHUE U3MEHEHUM
3HAYEHMS U HallpaBJICHUs NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexanuueckue siBJICHUSA

Mexanunyeckoe aBuxeHue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBUKEHUs. PaBHOMEPHOE IPAMONIMHEHOE IBU)KEHHE. HepaBHOMEpHOE NPSAMOIUHENHOE IBUKCHUE.
CpenHsist ¥ MTHOBEHHAsI CKOPOCTh TeJla P HEPAaBHOMEPHOM JBH)KEHHUU.

Yckopenue. PaBHOyckopeHHOE TpsiMOTHHEHOe nBIKeHue. CBoOoaHoe manenue. OnbiTel ["amumes.

PaBHOMepHOE aBMMXKEHUE TI0 OKpykHOCTH. [leprnoa u yactora obOpamienus. JIuneliHas u yrioBasi CKOPOCTH.
[{eHTpOCTPEMUTENBHOE YCKOPEHHUE.

IIepssiit 3axk0oH Herorona. Bropoit 3akon Herorona. Tperunii 3akon HerotoHa. [Tpuniun cynepno3unuu
CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cunna TpeHusi: cujia TPEHHs CKOJIbKEHHUSI, CUJIa TPEHUS TIOKOsI, IPYTHe BUJIbI
TpPEHMSL.

Cuna TSOKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOTHOTO MaieHus. J{BIKeHHE TUTaHeT
Bokpyr Connua (MC). [lepBas kocMuueckasi CKOpocTb. HeBeCOMOCTh U meperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO TeMa C 3aKpeIIEHHOMN
OCbI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynbe Tena. U3Menenue umnyibca. Minynbe cuibl. 3aKOH COXpaHEHUsl UMITyJibca. PeakTuBHOE
newxkenue (MC).

Mexannueckasi paboTa 1 MOIIHOCTb. PaboTa cuit TskecTH, ynpyroctu, TpeHus CBsi3b SHEPrU U paboThl
IToTrenumanpHas SHEPTUs Tela, MOJHATOrO HaJl HOBEPXHOCTHIO 3eMiIM. [IoTeHIInanbHas SJHEprus CHKaTon
npyxuHbl. Kunetnueckast sneprus. Teopema o KWHETHUECKON SHEPIHH. 3aKOH COXPaHEHHSI MEXaHUYECKON
SHEPIUH.

JdemoHcTpanuu

Habmtoienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA

CpaBHEHHE MyTel U TPACKTOPHIA IBIXKEHHSI OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA
N3mepenne CKOpOCTH U YCKOPEHHUsI MPSIMOJIMHENHOTO ABUKEHUS

HccenenoBanne npuU3HAKOB PaBHOYCKOPEHHOI'O JBHYKEHUS

A

Habintoienue nBrxeHus Tejia no OKpy>KHOCTU

6. HabGmoienne MexaHW4IeCKUX SIBJICHUM, TPOUCXO/ISIINX B cUcTeMe OTcuéTa « Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTENIBHO KaOMHeTa (QU3UKU

7. 3aBUCHMOCTb YCKOPEHHUS TeJIa OT MACChI TeJla U ICUCTBYIOIIECH HAa HETO CHUJIbI

8. HalOmroneHue paBeHCTBA CUJI PU B3aUMOICHCTBUU TEI

9. M3meHeHue Beca Teaa Mpu YCKOPEHHOM JIBUKEHUU

10.ITepenaya ummnynbca Npu B3aUMOJICUCTBUU TEJ

11.ITIpeoOpa3zoBanms SHEPTUU IPH B3aUMOJICHCTBUU TSI

12.CoxpaneHue uMmyJibca mNpv HEYNPYroM B3auMOJIEUCTBUU

13.CoxpaHeHure UMIyJIbca MPU a0COTIOTHO YIIPYTOM B3aUMOICHCTBUN

14 . HabnroaeHue peakTHBHOTO JIBHYKECHUS



15.CoxpaHeHre MeXaHUUECKOW SHEPIUU IPU CBOOOTHOM MaIeHUU
16. CoxpaHeHne MEXaHMYECKON SHEPTUU MPH JIBUKEHUU Teja O]l AeUCTBUEM NPy KUHBI

JlabopaTopHblie padoThI U ONBITHI

1. KoncTpyupoBaHue TpakTa /Ui pa3roHa U JalbHEHIIero paBHOMEPHOI'O IBUKEHHUS IIapHKa UK
TEJIEKKU

2. Ompenenenue cpeiHel CKOPOCTH CKOJIBKEHHS OpycKa WM JBM)KEHUS [IapuKa 10 HAKIOHHOMN
IUIOCKOCTH

3. Ompenenenue yCKOpeHHs TeJa IPU paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIIOHHOM MJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HaualbHOM
CKOpOCTH

5. IIpoBepka rUmoTe3bl: €ClIM MPU PABHOYCKOPEHHOM JIBUKEHUHU 0€3 HauaabHON CKOPOCTH IYTH OTHOCSATCS
KaK psil HeUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHH OJIMHAKOBBI

6. HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHIJIBI HOPMAJIBHOTO JTaBJICHUS

7. Ompenenenune ko3 HUIMEHTA TPEHUS CKOJIBKESHHUS

8. Omnpenenenue kECTKOCTH MPYKUHBI

9. Ompenenenue paboOTHI CUIIBI TPEHHS IPH PABHOMEPHOM JBIKEHUH TEJIa TI0 TOPU3OHTAIBLHON
MOBEPXHOCTHU

10.0npenenenne paboOThl CHIBI YNPYTOCTH MPU MOABEME TIpy3a C UCIOIB30BAHUEM HEMOJIBHXKHOTO U
MOJIBUYKHOTO OJIOKOB

11.M3y4yeHne 3aK0Ha COXpaHEHUs] SHEPTUU

Pa3zgea 2. Mexann4ueckue KoJIe0aHUA U BOJTHBI

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKU KoJieOaHUIl: Iepuol, 4acTOTa, aMIUIUTY1a.
MaremaTruecKuii 1 Ipy>KUHHBIA MasTHUKU. [IpeBparienne sHepruu npu KouedaTeIbHOM JIBUKCHUH.
3aryxatomue kojiebanus. Beinyxiennsie konedanus. Pezonanc. Mexannueckue BosiHbl. CBOWCTBA
MexaHu4ecKux BoJH. [Ipo nonpHBIE 1 onepedHble BOIHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpoCTpaHEeHMSL.
Mexanuveckue BOJIHBI B TBEPIOM Tele, ceiicMuueckue BosHbl (MC).

3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHAa. OTpaxkenue 3Byka. Mudpa3Byk u yabTpa3ByK.

JdemoHcTpanuu

1. HaGmoienue xosiebaHuii Tei noj 1eHCTBUEM CHIIBI TSYKECTH U CUIIbI YIIPYTOCTH
2. Habmonenue konebaHuil rpy3a Ha HUTH U Ha TPY>KUHE

3. HabGmroieHre BBIHYKICHHBIX KOJICOAHUI U pEe30HaHCa

4. PacripocTpaHeHHe MPOJOJIBHBIX U MONEPEYHBIX BOJH (Ha MOJIEIIH)

5. HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKUI PE30HAHC

JlaGopaTopHbie padoThI U ONBITHI

1. OnpeneneHue 9acTOThl U Neproaa KojieOaHW MaTeMaTUYECKOT0 MasiTHUKA

2. OnpeneneHue 4acTOThl M Mepruoaa KoJieOaHW! MPY>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTHU NIeproia KojaeOaHui MOABEIIEHHOTO K HUTH Ipy3a OT IJIMHBI HUTH

4. VccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIECOaHMI Py KUHHOTO MasTHUKA OT MacChl Tpy3a

5. IlpoBepka HE3aBUCUMOCTH TepHoa KojiebaHuii rpy3a, MOJBEHIEHHOTO K HUTH, OT MacChl rpy3a

6. ONBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD MEpHOa KOJIeOaHUN MPYKUHHOTO MasTHUKA OT MacChl rpy3a
1 )KECTKOCTH MPY>KUHBI

7. U3mepeHune yCKOpeHHs CBOOOTHOTO MaAeHHUS

Pa3znen 3. DiieKTpPOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI



3HCKTpOMaFHI/ITHOC IIOJIC. SHCKTPOMaFHI/ITHHe BoHEI. CBOMCTBA SJICKTPOMAIrHUTHBIX BOJIH IIxana
SJICKTPOMArHUTHBIX BOJIH. Hcnonw3oBanue QJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOM CBSI3H.
QHCKTpOMaFHI/ITHaH npupoa CBCTa. CKOpOCTL cBeTa. BoaHOBEIE CBOMCTBA CBETA.

JdemoncTpanuu
1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJH
2. BoiHOBEBIE CBOMCTBA CBETA

JlabopaTopHbie padoThl U ONBITHI

1. MSyquI/IC CBOICTB OJICKTPOMATrHUTHBIX BOJIH C TIOMOIIIBIO MOOHUIBLHOTO TeJ’IC(I)OHa

Pa3gea 4. CBeToBbI€ AABJICHUSA

JlyueBas monensb ceta. Mctounuku ceta. [IpsmonuneitHoe pacnipoctpanenue csera. 3atmenust CosHLa u
Jlynsl. OtpakeHue cBeta. [Imockoe 3epkano. 3aKOH OTpaKEHMsI CBETA.

[Ipenomnenne cBeta. 3akoH npenomieHus ceera. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcnonb3oBanue
IIOJIHOTO BHYTPEHHETO OTPaXEHUS B ONITUYECKMX CBETOBOJIAX.

JIunza. Xox myueit B muH3ze. Ontudeckas cucreMa otoanmnapara, Mukpockorna u reneckona (MC). ['ma3
KaK OIITHYECKasi cucTeMa. biM30pyKocTh U AalIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel Hetorona. CiiojkeHue CrieKTpajibHBIX 1IBETOB. Jucnepcus
CBETa.

JdemMoHcTpanuu

IIpssMonuHENHOE PaCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenne n300paXkeHUA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.

OnTHyeckuii CBETOBOI.

Xox myuelt B coOMparolel JINH3e.

Xox Jydeil B paccenBarolen JIMH3E.

NNk -

[Tomyuenue n300paskeHH ¢ MOMOIIBIO JTHH3.

9. Ilpunuun aeictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOIA.
10.Monens rinasa.

11.Pa3nosxenue 6eoro cBeTa B CIIEKTP.

12.ITonyuenue 6eoro cBeTa Mpy CI0KEHUU CBETA PA3HBIX I[BETOB.

JlaGopaTopHbie padoThl U ONBITHI
1. UccnenoBanue 3aBUCUMOCTH yTila OTPa)KEHUS] CBETOBOT'O JIyda OT yIJla MaeHus.
2. U3yuyenue xapakTepucTHK U300pakeHUs IIpeIMETa B INIOCKOM 3€pKalie.

3. UccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIICHHS CBETOBOTO JIy4ya OT yIJjla MaJeHus Ha FPaHULe «BO3IyX
—CTEKJIOM.

4. Tlonydenne n300paxeHUM C TOMOIIBI0 COOMPAIOIIECH JIMH3BI
5. Onpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKON CHIIBI CO OMPArOIIEeHt JIMH3HI.
6. OTBITHI O Pa3JI0KEHHUIO OEIIOTO CBETA B CIIEKT).

7. ONBITHI IO BOCIPUATHUIO [[BETA MPEIMETOB MPH UX HAOIIOJJCHUH Yepe3 LIBETOBLIC (PHIIBTPHI.

Pa3nen 5. KBanToBbIe IBJICHUSA

OmneiTel Pe3epdopaa u mranerapuas Mojenb atoma. Moaens aroma bopa. Mcnyckanue u norsomieHue
cBeta aToMoM. KBaHThI. JInHeHUaThie CIEKTPHI.

PanuoaktuBHOCTB. Anb(a, 6eTa u raMmansnydenus. CTpoeHue aToMHOro siipa. HykinonHas Monienb



aTOMHOTO siipa. M30Tonsl.
PaguoaxtuBHble npeBpamienus. [lepros nomypacnana aTOMHBIX SA€Ep.
SnepHble peakyu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOTO YHCEN. DHEPIHsl CBSI3U aTOMHBIX SIEP.
CBs3b Macchl M 9Hepruu. Peakuuu cunresa u nenenus suaep. Mcrounuku sneprun Connua u 38€31 (MC).
SnepHas sHepreTuka. JleificTBUs paAMoaKTUBHBIX U3Ty4eHUI Ha xuBble opranu3msl (MC).

JdemoncTpanuu

1. CreKTpbl U311y4eHHs U OTJIOLICHMS.

2. CHeKTpbl pa3In4HbIX ra3oB.

3. CnekTtp BoAopoaa.

4. HabmoneHnue TpekoB B kamepe Buibcona.

5. PabGota cuéTurnka HOHU3UPYIOIIUX U3ITyUSHHH.

6. Perucrpanus u3iaydeHus IpUpOIHBIX MUHEPAJIOB U IIPOAYK TOB.

JlabopaTopHblie padoThl U ONBITHI

1. HabGnroieHue CIIIOMIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPT MU YaCTHUIIBI 10 TOP MO3HOMY IyTH (110 poTorpadusim).
3. 3mepenue paanoakTUBHOTO (hoHa.

IToBTOpHTE/IBLHO-0000IIAOIIMIT MOLY/Ib

[ToBTOpPUTENEHO-0000IIAOIINI MOJTYJIb TPEIHA3HAYECH JIJISI CHCTEMAaTHU3alUK U O0O0IICHHSI TPEAMETHOTO
COJIep’KaHUS U OIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPU U3yUECHUH BCETO Kypca (DU3HUKH, a TAKKE JIIS
noAroToBkH K OCHOBHOMY T'OCYAapCTBEHHOMY 9K3aMEHY 10 (pu3uKe I 00y4Jarommxcsi, BRIOPABIINX ATOT
y4eOHBIH MpenMeT.

[Ipu u3yueHun 1aHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI JESITEILHOCTH, HA OCHOBE
KOTOPBIX 00ECIICUNBACTCS JOCTHIKCHHE MTPEIMETHBIX U METAINPEJIMETHBIX TUTAHUPYEMBIX PE3yJIbTaTOB
o0yueHwust, GOpMHUPYETCsl ECTECTBEHHO-HAYyYHAs! TPAMOTHOCTB: OCBOSHHE HAYYHBIX METOJOB UCCIIETOBAHHMS
SIBIICHUH TIPUPOJIBI ¥ TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSICHATH PU3NICCKUE SIBIICHUS, TTPHUMCHSISI
MOJIyYeHHBIC 3HAHUS, PEIaTh 3a/1a4d, B TOM YHCJIe KaUeCTBEHHBIC U AKCTIEPUMEHTAJIbHEIE.

[IpuHIMNIHATIBHO EATENBHOCTHBIN XapaKTep JaHHOTO pas3zena peain3yercs 3a CYET TOTO, YTO yUallruecs
BBITIOJIHSIFOT 33JIaHUS, B KOTOPBIX UM IIpeJiaracTcs:

— Ha OCHOBE MOJYYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSICHATH (PU3MUECKHE SBICHUS B
OKPY’KaloIlle MpUpoJie U MOBCEIHEBHOM KU3HU;

— HCIIOJIB30BaTh HAYYHBIC MCTOAbI UCCIICAOBAHUA (I)I/ISI/ILIGCKI/IX ﬂBJ'ICHHfI, B TOM YHUCJIC IJIs1 IPOBEPKU
THUIIOTE3 U NNOJIYUYCHUS TCOPCTHUUCCKUX BBIBOAOB;

— OOBICHATH HAayYHBIC OCHOBBI Han0oJIee BaXKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,
HanpuMmep, IpakTUICCKOTO UCIIOJIB30BAHUSA PA3JIMYHBIX UCTOYHUKOB SHCPIruh HA OCHOBC 3daKOHA IIPC-

BpalllCHUA U COXPAaHCHUA BCCX U3BCCTHBIX BUJI0OB DOHCPIUH.

Kaxxnas u3 Tem jaHHOTO pas3zelia BKIIOYAeT SKCIEpUMEHTAIbHOE HCCileloBaHne 0000Iat0Iero
xapakrepa. Paznen 3aBepiaeTcsi IpoBEeICHHEM TUarHOCTHYECKON M OIEHOYHOM pabOThI 32 KypC OCHOBHOM
IIKOJIBI.



IIVTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

Nzyuenue yueOHoro npeamera «Duszmka» Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHUs TOHKHO
o0ecrieunBarh AOCTHIXKCHUC CIICAYIOIHNX JTMYHOCTHBIX, METAIIPCAMETHBIX U IIPEAMCTHBIX 06pa3OBaT€J'II)HBIX
pe3yIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe eocnumanue:
— TIpOsIBIIEHHE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PM3NUECKOM HayKH;
— IIEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxo6Ho-npagcmeennoe 60cnumanue:

— TI'OTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B 06CY)K,Z[€HI/II/I O6IJ.I€CTB€HHO-3Ha‘-II/IMBIX U 3THYCCKHUX HpO6.HCM,

CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKECHUN (PU3UKH;
— OCO3HAaHHE BAJXHOCTU MOPAJIBHO-3TUYECKUX IIPUHLUIIOB B IEATEIBHOCTH YUYEHOTO.
Icmemuueckoe 6ocnumanue:

— BOCIIPHUATHUE ICTETUYECKUX Ka4eCTB (PU3NUECKON HAyKH: €€ TapMOHHYHOTO IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.

Hennocmu HAY4YHO20 NO3HAHUA:

— OCO3HaHHE IIEHHOCTH (PU3NIECKO HAyKH KaK MOIIHOTO WHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI

Pa3BUTHUS TEXHOJOTHUN, BA)KHEHUILIEH COCTABIISIONIEH KyJIbTYpPBI;
— Ppa3BUTHUE HAy4YHOMU JII0003HATEIBHOCTH, HHTEPECA K UCCIIEN0BATEIbCKON NEATEIBHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 D1AZONONYUUA:

— OCO3HAHHME IIEHHOCTU 0€30I1aCHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUPE,
BaYKHOCTHU ITPaBHJI O€30M1aCHOTO MOBEJICHUS HA TPAHCIOPTE, Ha I0POrax, C 3JIEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— ¢(hOopMHUPOBAHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO IIpaBa Ha OIIKUOKY M TaKOIo e MpaBa y
JIPYroro 4ejoBeKa.

Tpyooeoe éocnumanue:

— AKTHBHOE Y4YacTHE B PEIIEHUH MPAaKTUYECKUX 33/1a4 (B paMKax CEMbH, LIKOJIbI, FOPOJIa, Kpasi)

TEXHOJIOTMYECKON M COLMAIIbHON HAaNpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCiE U (U3NYECKUX 3HAHUM;
— MHTEpeC K MPaKTUYECKOMY M3Y4EHHUIO Npodeccuil, CBA3aHHBIX C GUBUKOM.
Jxonocuueckoe 6ocnumanue:

— OpHEHTAIs Ha TpUMEHEeHNEe (PU3UIECKUX 3HAHUM ISl PEIISHU 3a/1a9 B 00JIaCTH OKPY KAIOIICH
Cpebl, TUTAHUPOBAHUS IIOCTYIKOB U OIIEHKH WX BO3MOXHBIX MTOCJICICTBHM JIJIsl OKPYIKAOIIEH CPEIbI;

— OCO3HaHHE TIIO0AJHHOTO XapakKTepa SKOJIOTHYECKHX IMPOOJIEM M ITyTeH MX pelICHusI.
Aoanmauyus 0dyuarouiecoca K U3MeHAOUWUMCA YCIA08UAM COYUAIbHOU U RPUPOOHOIL CPeObl:

— HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIpX BBIITOJIHCHHUHN I/ICCJ'IC,I[OBaHI/Iﬁ H IIPOCKTOB (bHSI/I‘IGCKOI;'I
HarpaBJICHHOCTU, OTKPBLITOCTD OIIBITY U 3HAHUAM APYIUX;

— IHOBBINICHUC YPOBH: CBOEH KOMIIETEHTHOCTH 4epe3 IMPAKTHYCCKYIO ACATCIIbHOCTD,



— NOTPEOHOCTh B POPMUPOBAHNHN HOBBIX 3HAHHM, B TOM yucie (GOpMyIHpOBaTh UJEU, MOHSITHS,

TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX W SBJICHUSIX;
— 0CO3HaHHE Ne(HUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCcTH (HU3UKY;
— IUIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (DU3UYCCKUX 3HAHUIA,

— CTPEMIICHHUEC aHAJIM3UPOBATH U BBIABIIATH B3AUMOCBA3U MIPUPOIBI, 06HIGCTBa 1 3KOHOMHKHU, B TOM

YHUCJIEe C UCTIOIb30BaHNEM (PU3HUECKUX 3HAHUH;
— OIIEHKA CBOUX JIEUCTBUHN C YUETOM BIMSHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOMXHBIX II100aIbHbBIX
HOCJIENCTBUIA.

METAIIPE/IMETHBIE PE3YJIbTATDI

YHuBepcanbHble IO3HABATE/IbHbIE 1eiiCTBUSA

Basoewie nozuueckue oeiicmeus:
— BBIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKH O0OBEKTOB (SBJICHUN);
— yCTaHaBJIMBATh CYIIECTBEHHBIN MIPU3HAK KiacCU(UKAIIUU, OCHOBAHHMSI 111 000OIICHHS M CPaBHEHUS;

— BbBIABJIATH 3aKOHOMCPHOCTHU H IIPOTUBOPCUUS B paCCMATPUBACMBIX (baKTaX, JaHHBIX 1 Ha6J'II-OI[eHI/IHX,
OTHOCAIIINXCA K (bI/I3I/I‘l€CKI/IM SBJICHHUAM,

— BBIABJIATH IPUYHUHHO-CIICACTBCHHBIC CBA3HU ITPH U3YUCHHUHN (1)I/I3I/I‘IGCKI/IX SIBJICHHH U IIpoueccCCoB;
A¢CJ1aThb BBIBOJbI C UCITOJIB30BAHUCM ACAYKTHBHBIX U HHAYKTHBHBIX YMO?»aKJHO‘IeHHﬁ, BbIABHUTI'aTh
THITOTE3bI O B3aMMOCBA34X (1)I/I3I/ILIGCKI/IX BCJINYHMH,

— CaMOCTOSITEIBHO BEIOMPATh CIIOCO0 penieHus yueOHol Gpu3ndeckoil 3aaun (CpaBHEHNE HECKOJIBKUX
BapUaHTOB PELICHUs, BEIOOP HanOoIIee MOIXOAAIEr0 C yYETOM CaMOCTOSTEIEHO BBICICHHBIX
KpUTEPUEB).

Ba3zoevie uccneoosamenvckue oeicmeus:
— HCIOJIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MMO3HAHMS;

— IMPOBOAUTH IO CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (I)I/IBI/IIICCKI/II‘/JI
OKCIICPUMCHT, HeOO0JIbIII0E HUCCICIOBAaHUC (I)I/I3I/ILICCKOI“O SAIBJICHUA,

— ONICHUBATHh HA TPUMCHUMOCTDb U JOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, IMMOJIYYCHHYIO B X0€ UCCJIICIOBaHUA
HJIN DKCIICPUMCHTA,

— CaMOCTOSITENILHO (GOpMYyITHUPOBaThH 0000IIEHNUS U BHIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, OIIBITA, UCCICIOBAHUS;

— TPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, A TAKXKE BBIABUIATh

MIPEIOJIOKEHHS 00 UX PA3BUTHU B HOBBIX YCIOBHSIX M KOHTEKCTaX.
Paboma c ungpopmayuei:

— TIPUMEHSTDH PA3TUYHbIE METObI, HTHCTPYMEHTHI U 3aIIPOCHI ITPH MOUCKE U 0TOOpe MHPOPMALIUHU UITH

JIAHHBIX C Y4E€TOM IpPEeJIOKEHHON yueOHOU (PU3nUecKoil 3a1aun;

— aHaJM3UPOBATh, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATh HH(POPMAIIHMIO PA3INYHBIX BUAOB U (hopm
NIpEACTaBICHUS;

— CaMOCTOSITENTFHO BBHIOMPATh ONTHMAJIBHYIO (POpMY IpeACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH

pelaeMple 3a/1a4H HECIIO)KHBIMU CXEMaMH, AUarpaMMaMi, HHOH rpadukoil 1 uX KOMOWHAIHSMU.



YHHBepcanbﬂme KOMMYHHKAaTHBHbIC HeﬁCTBHH

Obwenue:

— B X0/i¢ 00CYyXJIeHUs y4eOHOr0o MaTepuala, pe3yJbTaToB Jab0paTOPHBIX PadOT U MPOCKTOB 33/1aBATh
BOITPOCKHI IO CYHICCTBY O6CY)KI[aeMOI\/II TEMBbI U BbICKA3bIBATh UJICH, HALICJICHHBIC Ha PCIICHHUC 3aJa4u U
noJiiep kaHue 01aroXenaTeIbHOCTH OOIICHHUS;

— COIIOCTAaBJIATH CBOHU CYXXJICHUA C CYKACHUAMU JPYTHUX YHACTHUKOB JUajiora, 06HaPY)KPIBaTB
pa3IM4Me U CXOJICTBO MO3UIINI;

— BBbIpaXaThb CBOIO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

— TyOJUYHO MPEJCTABIISATH PE3YJIbTAThl BHIIOJHEHHOTO (DU3MYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCIEOBaHUS, TIPOEKTA).

Coemecmnasn desamenvHOCmMb (COMPYOHUYUECHBO):

— TIOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBa KOMaHTHOW ¥ WHAMBHYaIbHON paOOTHI MPH PEIICHUH
KOHKPETHOU (pU3UYEeCKOi TPOOIeMBI;

— IIPpUHUMATh LU COBMECTHOM ACATCIIBHOCTH, OPIraHU30BEIBATH ﬂCﬁCTBHH o €€ JOCTHXKCHUIO:

pacnpenensTb poiu, 00CyKAaTh MPOLECCH U pe3yIbTaThl COBMECTHOM pabOThl; 0600111aTh MHEHUS
HECKOJIbKHX JIIOJICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTBI, JA0CTHUI'ast KAUECTBCHHOI'O PE3YyJIbTAaTa I10 CBOCMY HAIIPABJICHUIO U
KOOPpAUHHPYA CBOU HeﬁCTBHH C APYTUMH YJICHAMHU KOMAaHIbI;

— OICHHMBATh Ka4C€CTBO CBOCT'O BKJIaJla B O6H.[I/II71 MMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIIBHO

C(l)OpMy.HI/IpOBaHHBIM yY4aCTHUKaMHA B3aUMOJCHCTBUSI.

YHHBepcaﬂbele PETYJIAATUBHBLIC JeHCTBUSA

Camoopzauumuuﬂ:

— BBISABJIATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMIMNX IS peIeHUS (PUINIECKUX
3HAHUM;

— OPHEHTHUPOBATHCA B PA3TUYHBIX MOAX0aX NPUHATH pelieHUH (MHIUBUAYalIbHOE, IPUHATHE
pellIeHHs B TpyIIe, IPUHATUE PEIIEHUH IpynIoil);

— CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM peIIeHUs] PU3NUECKOM 3aJaun WU IJIaHa UCCIICOBAHUS C
y4€TOM UMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpearaeMble
BapHAHTHI PELICHU;

— J1enath BBIOOp M OpaTh OTBETCTBEHHOCTh 3a PEILICHHE.
Camokonmpons (peghnexcusn):
— J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U MpeJJIarath MiaH e€ N3MEHEHUS;

— OOBACHATH IPUUUHBI JOCTHKEHHS (HETOCTH)KEHUS) Pe3yIbTaTOB JIEATENLHOCTH, AaBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHUBHI B ICATEIBHOCTD (B TOM YHCJIE B XOJ] BHIIOJIHEHUS (PU3UIECKOTO UCCIIECOBAHUS
WA IPOEKTa) Ha OCHOBE HOBBIX 00OCTOSITEIbCTB, M3MEHUBILIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIINOOK,
BO3HMKIIUX TPYIHOCTEH;

— OIICHUBATHb COOTBCTCTBHUC PE3YJIbTaTa HCIU U YCIIOBUAM.

9M014MOHa]lbﬂblﬁ UHmeslieKkm:



— CTaBUTh ce0sl HAa MECTO JPYroro YejaoBeKa B X0J1€ CIIopa WK AUC KYCCUU HAa HAyYHYIO TEMY,

IIOHUMAaTb MOTUBBLI, HAMECPCHHA U JIOTUKY APYIroro.
Ilpunamue ceoa u opyzux:

— MpU3HABaTh CBOE MIPABO HA OLIMOKY MPH pelIeHnr (U3NUECKUX 331a4 WIK B yTBEPKACHUIX Ha

HAaY4YHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATDI

7 KJIACC

HpCI[MCTHBIe PE3yJbTAaThl HA 0a3o0BOM YPOBHEC JOJIZKHBI OTPAXKATH C(I)OpMPIpOBaHHOCTL y 06yqarom14xca

YMEHHM:

— JCIIOJIb30BATh MOHATHS: GU3NIESCKHAE M XUMHUYECKHUE SBIICHHS, HAOIIOACHUE, SKCIIEPUMEHT, MOIEITb,
THITOTE3a; SAMHULBI (PU3NICCKUX BEIIMYMH; aTOM, MOJIEKYJIa, arperaTHbie COCTOSIHUS BEIIECTBA
(TBEpHOe, )XHUAKOE, Ta3000pa3HOe); MEXaHUYECKOE ABMKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEITHOE ), TPACKTOPHsI, pABHOJEHCTBYIOMAs ChJl, neopmanus (ynpyras, uiacTudeckas),
HEBECOMOCTh, COOOIIAONINECS COCYIbI;

— pasinvuaThb ABJICHHA (,HH(b(l)y:‘)I/IH; TEIIJIOBOC NBUXKCHHUEC YaCTUL BEIIECTBA; pABHOMCPHOEC ABUKCHUC,
HEPAaBHOMECPHOC IBMIXXCHUC, NHEPILIUA, BSaHMOﬂeﬁCTBHe TEJI; PABHOBECHUE TBépI[BIX TCI C SaerHHéHHOﬁ
OCBbIO BpallICHUA; II€pcaada JaBJICHUA TBépI[BIMI/I TCJIaMU, ) KUJKOCTAMU M I'a3aMU, aTMOC(bepHOG
JAaBJICHUC, ILIAaBAHHUC TCJI; IMPCBPAIICHUA MEXaHN4JeCKOM 3HepI‘I/II/I) II0 OIMMCAHUIO UX XaPaKTCPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/ILI€CKO€ SIBJICHHUC,

— Ppacno3HaBaTh IMPOSBICHHE M3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKPY>KaIOLEM MUDPE, B TOM YHUCIIe
(u3nyeckue SBICHUS B IPUPOJIE: IPUMEPHI IBMXKEHUS ¢ PA3IMYHBIMU CKOPOCTSAMU B )KUBOU U HEXKUBOU
HpUpPOAE; NeHCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOro JaBJIECHUS HA KUBON
OpraHu3M; IJIaBaHUE PbIO; PHIYAry B TEJIE YEJIOBEKa; IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B
yueOHY10, BBIIETIATH CYLECTBEHHbIE CBOWCTBA/MPU3HAKN (PU3UUECKUX SIBICHUA;

— OIIMCBIBATh U3YUYEHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, UCIIONB3Ys (PU3HMUECKUE BETUUNHBI
(macca, 00bEM, IIIOTHOCTH BELIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEJIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa
TSDKECTH, BEC TeJla, CUJIA TPEHUS, 1aBlieHue (TBEPAOIO Tea, )KUIKOCTH, ra3a), BhITAIKUBAIOLIAs CUJIA,
MeXxaHu4eckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CUJIbI, KOA((UIIMEHT MOJIE3HOT0 1eHCTBUS
MEXaHU3MOB, KHHETHUECKas ¥ MOTEHIMAJIbHAs SHEPIHs); TIPU OMUCAHUU MPABUIIBHO TPAKTOBATh (hr3u-
YECKHI CMBICI UCTIOIb3YEMBIX BEJTMUNH, UX 0003HAUYEHUS U €AMHUIBI (PU3NUYECKUX BEITMUNH, HAXOAUTh
(opMyJIBl, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMU, CTPOUTDH I'paduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

— XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBICHUS U IIPOLECCHI, HCIOIb3Ys MPAaBUIA CIOKECHUS
cu1 (BOOJIb OJHOM IIpsIMON ), 3aK0H I'yka, 3akoH [lackains, 3akoH Apxumena, IpaBUiI0 paBHOBECHS
pbryara (6J10Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHMUECKOM SHEPTUU; TIPU 3TOM

JlaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPAKEHUE;

— OOBACHATH (PU3UUECKUE SIBJICHUSA, MPOLECCHl U CBOWCTBA TEIl, B TOM YHCIE U B KOHTEKCTE
CUTyalUi PaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BbIABIATH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00BbsiIcCHeHUE U3 1—2 JIOTHYECKUX IIAroB C OMOPoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH,

(1)I/I3I/I‘IGCKI/IX 3aKOHA UK 3aKOHOMCPHOCTH;

— pemath pacu€THBIC 331a4K B |—2 NEHCTBHS, UCTIONB3Ys 3aKOHBI H (DOPMYJIBI, CBSI3BIBAIOIINE
¢u3nvecKre BEIWYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alMChIBATh KPATKOE YCIOBHE, TO-



CTaBIISATh (PU3MUECKUE BETMUNHBI B (POPMYIIBI M TPOBOJIUTH PACUEThl, HAXOAUTH CIIPABOYHBIC TaHHBIC,

He0oOXOUMBIE JUIsl PEeIIeHUs 3a]1a4, OLIEHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3UUECKOI BEINYMHBL;

— pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIINUTh MPU NOMOIIN (PU3NUECKHX METOIOB; B ONMCAHUU
WCCJIEIOBAaHUS BBIJEISTH [IPOBEPSAEMOE MPEANIONOKEHHE (TUIIOTE3Y ), Pa3InyaTh U UHTEPIPETUPOBATH

HOJ'Iy‘-IGHHBIfI pE3yiibTaT, HAXOJAUTH OILINOKHU B XO0J€ OIIbITa, A€JaTh BBIBOJBI I1O €TI0 PE3YyJIbTaTaM;

— MPOBOAMTH ONBITHI 110 HAOTIOACHUIO PU3NYECKUX SBJICHUHN WK (U3NYECKUX CBONUCTB TEII:
(hopMynupoBaTh MPOBEPsIEMbIE MPEATIONOKEHHSI, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOr0 000py10Ba-

HUS, 3aIIUCBIBATH X0/ OMbITAa U (POPMYJIUPOBATH BHIBOJIBI;

— BBITNOJHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tejla, 00bEMa, CHIIbI U TEMIIEPATYPbI
C HCIOJIb30BAaHUEM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB; 3aMKCHIBATh IIOKa3aHUS PUOOPOB C YUETOM
3aTaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

— TMPOBOAWTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHON (PU3UYECKOM BETMYHUHBI OT JIPYTOH C
HCTIOIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBIIKYIIETOCS TeJa OT BPEMEHHU
JBIDKEHUS TeJla; CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH TE U
HE3aBUCUMOCTH CHJIBI TPEHHS OT TIJIOMIAU COMPUKOCHOBEHHMS TEIT; CUJIBI YIIPYTOCTH OT yIJTMHECHHUS
NPY’KUHBI; BEITAIKUBAIOIICH CHIIBI OT 00bEMa MOTpyKEHHOM YaCcTH Tejla M OT TUIOTHOCTH KHUIAKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJI0; YCIOBHUH TUTaBaHUS
TEJ1, YCJIOBUIM paBHOBECHS phluara v 0JOKOB); y4aCTBOBATh B INIAHUPOBAHWU YY€OHOTO UCCIICAOBAHMS,
coOMpaTh yCTAaHOBKY M BBITIOJHATD U3MEPECHHUS, CIICTys IPEITI0KCHHOMY TUTaHy, (PUKCUPOBATh
PE3yIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE TIPEITIOKCHHBIX TAOIUIT U
rpaduKoOB, JAeIaTh BBIBOJIBI IO PE3yIbTaTaM MCCIICIOBAHNS,

— TPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETMUUH (IUIOTHOCTh BELIECTBA )KUKOCTH U
TBEPIOTO TeJla; CUJIa TPEHUS CKOJIbKEHUS; IaBJICHUE BO3/1yXa; BBITAIIKMBAIOIIAs CHUJIA, JEHCTBYOIAs HA
HOrpyKEHHOE B JKUAKOCTh T€J0; K03 PULIMEHT MOJIe3HOro AEUCTBUS MPOCTHIX MEXAHU3MOB), CIIEIYs
NPeI0)KEHHON MHCTPYKIUH: ITPH BBIMIOJIHEHUH U3MEPEHUN COOMPaTh SKCIIEPUMEHTAIbHYI0 YCTAHOBKY
Y BBIYUCIIATH 3HAYEHNE HCKOMOW BEJTMYMHBI;

— co0JI01aTh MpaBUila TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;

— YKa3bIBaTh PUHLHUIIBI ACHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIMECS COCYAbI, 0apOMETp, pbluar, NOJBM)KHBIM U HETTOABUKHBIN OJIOK, Ha-
KJIOHHAsI IJIOCKOCTB;

— XapaKTepH30BaTh MPUHIIMIIBI J€HCTBUS M3YUYEHHBIX NPHOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOii
Ha UX OMMCAHUA (B TOM YHCJIE: NOJUIMITHUKY, YCTPONCTBO BOAOIIPOBOA, TMAPABIMUECKHUI ITpecce,
MaHOMETp, BBICOTOMEP, MOPIIHEBOM HACOC, APEOMETP), UCTIOIB3Ys 3HAHUS O CBOMCTBAX (PU3NUECKUX

SABJICHUI U HEOOXOJUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPHUBOJIUTH MPUMEPHI / HAXOAUTh HHPOPMAIIUIO O MPUMEPAX MPAKTHUYECKOTO HCIIOTH30BAHUS
(u3MUecKUX 3HAHUH B MOBCEIHEBHOM XKU3HU ISl 00ecrieueHrs 0€30MacHOCTH MPU OOPAIIEHUH C
npubOpaMu U TEXHUIECKUMU YCTPOHUCTBAMU, COXPAaHEHUS 37I0POBBS M COOIIOIEHUSI HOPM

9KOJIOTMUECKOTO TIOBEJICHUS B OKPY>KAIOILEH CPELIE;

— OCYUICCTBJIATH OT60p HNCTOYHUKOB I/IH(bOpMaI_[I/II/I B CCTH I/IHTepHeT B COOTBETCTBHU C 3aJaHHBIM
IIOMCKOBBIM 3aITPpOCOM, Ha OCHOBC MMCIOIIUXCA 3HAHUH U HYTéM CpaBHCHHA PA3JIMYHBIX HCTOYHHUKOB

BBIJICNIATH HH(POPMAIUIO, KOTOpast ABISETCS MPOTHUBOPEYMBON HIIM MOXKET ObITh HETOCTOBEPHOIA;

— WCIOJB30BaTh NPH BHITIOJTHEHUH YICOHBIX 3aJJaHI HAyIHO-TIOMYJISIPHYIO TUTEPaTypy (pr3udeckoro



coJiepKaHus, CIPaBOYHbIE MaTepUabl, pecypchl ceTh VIHTepHeT; BiaieTh NpuéMaMu KOH-
CIEKTHPOBAHUS TEKCTA, IPeoOpa3oBaHUs HHPOPMALIUU U3 OAHOI 3HAKOBOM CUCTEMBI B IPYTYIO;

— CO3JaBaTb COOCTBEHHBIC KpaTKUC NMMCbMCHHBIC U YCTHBIC COO6H.[CHI/I}I Ha OCHOBE 2—3 HCTOYHUKOB
HH(bOpMaL[HI/I (bH3quCKOrO COJCpKaHud, B TOM YUCIIC Hy6J’II/ILIHO ACJIaTb KPaTKUEC COO6H.[CHI/I5I 0
pe3yjibTaTax MpoOCKTOB UJIN y‘-Ie6HLIX PICCJ'IGI[OBB.HPIIZ; IIpU 3TOM I'paMOTHO HUCIIOJIL30BATH H3yquHLIﬁ
MOHSITUMHBIN arrapar Kypca (I)I/I3I/IKI/I, CONMPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL[I/IeI>'I;

— IIPU BBITTIOJIHCHUHU y‘{e6HBIX IMPOCKTOB U HCCIIeJOBaHU pacupeacisiTb 00513aHHOCTH B rpyIiIic B
COOTBCTCTBHHU C ITOCTABJICHHBIMU 3aJa4aMiu, CIICAUTH 3a BBITIOJTHCHHUECM IIJIaHA HeﬁCTBHﬁ, aJICKBAaTHO
OIICHUBATHb COOCTBEHHBIH BKJIaZ B ACATCIIBHOCTD I'PYIIIbI; BBICTPANBATH KOMMYHHKATHUBHOC

B3aI/IMO,Z[CI\/JICTBI/Ie, YUUThIBASA MHCHHUC OKPYIKAIOMIUX.

8 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JTOJDKHBI OTpaxaTh c(hOPMHUPOBAHHOCT Yy 00YyUAIOIIUXCS
YMEHUM:

— HCIOJIB30BaTh NOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBU’KEHUE aTOMOB M MOJIEKYI,
arperaTHbIC COCTOSIHHS BEIIECTBA, KPUCTAIUINYECKHE U aMOpP(HbIE Tella, HACHIIICHHBIN U HEHACHI-
LIEHHBIN Tap, BIAKHOCTh BO3/lyXa; TEMIIEpATypa, BHYTPEHHS SHEPTUs, TEIUIOBOM IBUTATENb;
3JIEMEHTAPHBIN JIEKTPUUECKUM 3aps]l, JIEKTPUUECKOE M0JI€, IPOBOAHUKHU U TUIEKTPUKU, TOCTOSTHHBIN

3IEKTPUUYECKUN TOK, MATHUTHOE TOJIE;

— pasnuuaTh SBIEHHS (TEIJIOBOE paclIupeHue/cxaThe, Teronepeaada, TeIioBoe paBHOBECHE,
CMauMBaHUE, KAITWJUISIPHBIE SIBJICHUS, UCITAPEHUE, KOHICHC AL, TIABJIICHUE, KPUCTAILTA3ALUS
(oTBepaeBaHme), KUMIEHUE, TEIUIONEpeaaya (TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TYUYCHHE); SJICKTPU3ALIHS
T€JI, B3aUMO/JICHCTBUE 3apSA0B, JEHCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHHUE, B3aUMOJECHCTBUE
MarHuTOB, IEUCTBIUE MAarHUTHOTO TIOJISI HA MPOBOAHHUK C TOKOM, SJIEKTPOMArHUTHasI MHAYKIUS) TIO OTHU-
CaHMIO X XapaKTePHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE

SIBJICHUE;

— pacno3HaBaTh IMPOABJICHUC H3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHWH B OKpYyKaroumeMm MHUpeE, B TOM YHUCJIC
(i)I/IBI/IT-ICCKI/Ie SABJICHUSA B ITPUPOJC: IIOBEPXHOCTHOC HATAKCHUC U KAITWJIAPHBIC ABJICHUA B IIPUPOJL,
KpUCTAJLIBI B IIpUpoe, uznyyenue CoiHIa, 3aMep3aHue BOA0EMOB, MOPCKUE OpU3bl, 00pa3oBaHuE
POCKHI, TYyMaHa, HHEs, CHETa,; SJICKTPUYCCKUC SIBJICHUA B aTMOC(l)epe, SJICKTPHUYCCTBO KMBBIX OPraHU3MOB;
MarHuTHOE ToJie 3eMiIH, Apeid Moo COB, poiIb MarHUTHOTO TIOJIS VIS KU3HM Ha 3eMile, MOJISIPHOE CH-
AHUEC; ITPU 3TOM MEPEBOJAUTH MPAKTHYCCKYIO 3a1a4y B yqe6Hy}0, BBIICIIATh CYHICCTBCHHBIC

CBOMCTBa/MpU3HAKY (PU3NUECKUX SBIICHUI;

— OMNMCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3NUYECKUE SIBICHUS, UCTIOIb3YS PU3NUECKUE BEIUYNHBI
(TemmepaTypa, BHYTPEHHSSI SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YeIbHAas TEIUIOEMKOCTh BEIIECTBA,
yJAeIbHas TeIJIoTa IUIaBJIeHuUs, YeNbHas TEeIUIOTa MapooOpa3oBaHus, yieidbHasl TeMI0Ta CTOpaHus
TOIIMBA, KOO PHUIIMEHT MOJIE3HOTO ACHCTBUS TEIIOBOM MAalllMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa,
ANEKTPUYECKUH 3apsil, CHJIa TOKA, SIEKTPUUYECKOE HaIlpsHKEHHE, COMTPOTHUBRIIEHUE TPOBOJHUKA, YEIbHOE
COTIPOTHUBIICHHUE BEIIECTBA, PA00Ta U MOIIHOCTD ANEKTPUUECKOTO TOKA); IPU ONMMCAHUN IPABHIILHO
TPAaKTOBATh (PU3MUECKUI CMBICI UCTIOIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €TUHUIIBI (PU3MUECKUX
BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETMUUHY C IPYTUMH BEJIMYMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIHYUH;

— XapaKTCpHU30BaATb CBOMCTBa TCII, (1)I/IBI/I‘IGCKI/IC SABJICHUA U IIPOLECChI, UCITOJIb3YsS OCHOBHBIC
ITOJIOKCHU A MOJ'IGKy.]'IHpHO—KHHCTH‘ICCKOﬁ TCOPHUU CTPOCHHA BCIICCTBA, IIPUHIUII CYIICPIIO3UTTNH roJiei



(Ha Ka4€CTBCHHOM ypOBHe), 3dKOH COXpaHCHUS 3apaa, 3aKOH Owma IJIg y9aCTKa LCIIU, 3aKOH I[moynﬂ -
HeHua, 3aKOH COXpPAaHCHUA SHCPTHUU, I[TPU 3TOM NaBATh CJIIOBECHYIO q)OpMy.]'II/IpOBKy 3aKOHa M 3aIIiMChIBAaTh
€T0 MaTCMATUYCCKOC BBIPAKCHUC,

— 0OBACHATH (PU3MUECKUE MPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIHil
MIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BhIABIATH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH O0bsIC-
HeHHe u3 | - 2 IOrH4ecKUX 1IaroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHUH,
(U3NYEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE; pemaTh pacyéTHble 3ajauu B 2 - 3 neicTBUs, UCIIONB3YS
3aKOHBI U (JOPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKUE BEIMUUHBL: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4H
3aMUCBIBAaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK NAHHBIX /Ul PELICHHUS 3a7a4H, BEIOUPATh 3aKOHbI
1 GOpMyIIbl, HEOOXOAUMBIE IS €€ PEelICHHs, IPOBOJUTh PACYETHI U CPABHUBATH MOJyUYCHHOE 3HAUCHHE

(I)I/ISI/I‘ICCKOI\/II BCINYHHBI C U3BCCTHBIMHU JaHHBIMH,

— Ppacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MIPU NOMOILIHU (PU3UUECKUX METOJIOB; UCTIONb3YS
OIMCaHUE UCCIIEI0BAHUsI, BBIIEIATH IIPOBEPAEMOE MIPEATIONOKEHHUE, OLIEHUBATH IPABUIIBHOCTD MTOPsIIKA

MNPOBCACHUA UCCICAOBAaHM, 1€JIaTh BBIBOIBI;

— TIPOBOIMTH OIBITHI 110 HAOIOJCHUIO (PU3MYECKHUX SBICHUH UIH (PU3HMUECKUX CBOWCTB TEJ
(KanuIIsIpHbIE SIBJIEHMSI, 3aBUCUMOCTbD J1IaBJIEHUS BO3AyXa OT €ro 00bEMa, TEMIEpaTyphl; CKOPOCTHU IIPO-
1[ecca OCThIBAHMUS/HATPEBAHUS IPU U3TYUECHUH OT LIBETA M3JTyUalOIIeH/TOTIOIAOIeH TOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUSI BOJBI OT TEMIIEpATyPhl )KUAKOCTH U ILIOIIAN €€ TOBEPXHOCTH; IIEKTPU3ALIHS TEIl
Y B3aMMOJICUCTBHE DJIEKTPUUECKUX 3apsA10B; B3aUMOJCHCTBHE ITIOCTOSIHHBIX MarHUTOB, BU3yaIU3aLlUsl
MAarHUTHBIX ITOJIEU ITOCTOSTHHBIX MarHUTOB; ACHUCTBUS MarHUTHOTO I10JI1 HA IPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOABHUrATENS IIOCTOSHHOTO TOKA): (OPMYIHPOBATH
IpOBepsieMbIe TPEATIOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pY/I0BaHNS; OMMCHIBATH
X0 OTbITa U (POPMYITHPOBATH BHIBOKI;

— BBIIIOJHATH IIPAMBIC U3BMCPCHUA TCMIICPATYPHhI, OTHOCHUTEIBbHON BIAXKHOCTH BO31yXa, CUJIbI TOKaA,
Hamnps>KCHUA C UCITOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60p0B U JaTYUKOB (1)I/ISI/ILI€CKI/IX BCJIMYMH,; CPAaBHHUBATH

pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHON a0COMIOTHOM MOTPEIIHOCTH;

— MPOBOAMTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIUMUMHBI OT IPYroi ¢
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHUS IPOBOIHUKA OT €T0 JIMHBI,
IIJIOIIAIM ONIEPEYHOT0 CEYEHUS U YIEIBHOTO CONPOTUBIICHNUS BEIIECTBA IPOBOAHUKA; CHIIbI TOKA,
HIYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha ITPOBOIHUKE; UCCIIEI0BAHNE ITOCIIEN0BATEIBHOIO U Ta-
paJIEIbHOIO COEAMHEHHH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEOBAHUE, COOMPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUS, CIIELysl IPEAJIOKEHHOMY TUTaHy, (PUKCUPOBATH PE3yJIbTaThl OTYyUEHHOM
3aBUCHMOCTH B BUJI€ TaOJIUIl U TpauKOB, 1e€JaTh BHIBOABI IO Pe3yJbTaTaM UCCIIEI0BaHUS;

— MPOBOAMUTH KOCBEHHBIE U3MEpPEHUs (PM3UUECKUX BEJIMYMH (yAeTIbHas TeII0EMKOCTh BELIECTBa,
COTNPOTHUBIICHUE MPOBOJIHUKA, PA00OTA U MOILIIHOCTb NEKTPUUYECKOT0 TOKA): MIIAHUPOBATH U3MEPEHMUS,
coOupaTh IKCIEPUMEHTAILHYIO YCTAaHOBKY, CJeLys MPEIJIOKEHHON HHCTPYKIINH, U BEIUUCIIATD
3HAYEHUE BEJINYMHBL;

— coOroaTh MpaBUiIa TEXHUKH 0€30MMaCHOCTH TIPH paboTe ¢ TabopaTOPHBIM 000PYTI0BAHHUEM;

— XapakTepu30BaTh MPUHIUIIBI JEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOMH
Ha MX OMHCaHUs (B TOM YHCIIE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETD, MapoBas TypOHHa, aMIIEpMETP,
BOJIbTMETP, CYETUUK INEKTPUUECKOM SHEPTUH, STEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTEIbHbIC
ANEKTPONPUOOPHI (IPUMEPHI), SNEKTPHUUECKHUE MTPEIOXPAHUTENH; JIEKTPOMATHUT, SIEKTPOABUTaTEb
MOCTOSTHHOTO TOKA), UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NUECKUX SBICHHUI U HEOOXOUMBIE
(u3nueckre 3aKOHOMEPHOCTH;



— PpacCIliO3HaBaTh MMPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa " U3MCPUTCIIBHBIC HpI/I60pBI 1o CXEMaM U
CXCMATUYHBIM pUCYHKaM ()KHHKOCTHBIﬁ TCPMOMCETpP, TCPMOC, IICUXPOMETP, TUTPOMETP, ABUT'ATCIIb
BHYTPCHHCET'O CrrOpaHus, 3JICKTPOCKOII, peOCTaT); COCTaBJIATb CXEMBI JICKTPUICCKUX LIeIIeH ¢
NOCJICA0BATCIIbHBIM U IIaPAJUICIIBHBIM COCAUHCHUCM 3JICMCHTOB, pa3jindasl YCJIOBHBIC 0003HaYCHUS
OJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— TPHUBOJUTH MPUMEPHI/HAXOIUTHh HH(POPMAIIHIO O IpUMEpaX MPAKTUIECKOTO UCTIOIB30BaAHUS
(u3MUeCKUX 3HAHUH B MOBCEIHEBHOM KU3HU JJIsl 00ecTieueHrs: 0€30MacHOCTH MPU 00paIeHUH ¢ prbo-
paMu U TEXHMYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U COOTIOCHHSI HOPM SKOJIOTHUYECKOTO
IOBEICHUS B OKPYIKAIOLLIEH CpelIE;

— OCYILIECTBIATh MOUCK HHGpoOpManMu (pU3MUECKOro cojaepkaHus B ceTu VHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U IyTEM CPaBHEHUS JOTOJIHUTEIBHBIX HCTOYHUKOB BBIICATh HHPOPMALIUIO,

KOTOpas sIBISETCS NPOTUBOPEUMBOMN HIIM MOXKET ObITh HEJTOCTOBEPHOIA;

— HCIIOJIb30BAaTh IPH BHIMOJIHEHUH YUE€OHBIX 33JJaHUN HAYYHO-TIOMYJIIPHYIO JIUTEPATypy (HPU3NIECKOTO
COJZIepKaHus, CIIPaBOYHbIC MaTEpPHAJIbI, pecypchl ceTu IHTepHeT; BIaJeTh NpUéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MMCHbMEHHBIEC U KPATKUE YCTHBIE COOOIEH s, 0000111as nHPOpMaLUIO U3
HECKOJIBKUX UCTOYHUKOB (PH3UUECKOTO COJIEPIKAHHS, B TOM YUCIIE MyOJIUYHO MPEICTABIISATH PE3yIbTaThI
NPOEKTHOM MM UCCIIE0BATEIBCKONW JIEATENIbHOCTH; PH TOM IT'PaMOTHO HCTIONIb30BaTh U3Y4YEHHBIN

NOHSATHIHBIN anmapaT Kypca (U3MKH, CONPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

— TIpY BBITIOJITHEHUU Y4EOHBIX MMPOEKTOB U UCCIIEAOBAHMN (PU3NIECKHX MPOLIECCOB PACIIPEILIIATh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUH C [TOCTABJIEHHBIMU 3a/l1a4aMHU, CJIEINUTh 32 BBIIIOJHEHUEM IJIaHa
JEHCTBUI U KOPPEKTUPOBATh €r0, aIEKBaTHO OILIEHUBATh COOCTBEHHBIN BKJIa/ B JEATEIHOCTb TPYIIIIBL;

BBICTPAaNBaTb KOMMYHHUKAaTUBHOC BBaHMOILCﬁCTBI/Ie, IMMPOABJIAA TOTOBHOCTH Pa3speilaThb KOH(i)J'II/IKTBI.

9 KUIACC

ITpeameTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpakaTb CHPOPMUPOBAHHOCTD Yy 00YUArOLIHXCS
YMEHHMH:

— HCIOJIB30BaTh NOHATHA: CUCTEMA OTCUETA, MaTepUalbHas TOUKa, TPAEKTOPHSI, OTHOCUTEIBHOCTh
MEXaHUUYECKOT' 0 JABMKEHUS, Aeopmalius (ynpyras, IuiacTuyeckas ), TpeHHe, HEHTPOCTPEMUTENBHOE
YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH; LEHTP TSKECTH; aOCOIIOTHO TBEPIOE TEIIO, IEHTP TAKECTU
TBEP/OrO Tella, paBHOBECHE; MEXaHWYECKUE KOJIeOaH!s U BOJIHBI, 3BYK, HHPPa3BYK U yJIbTPa3BYK;
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTH,

CHEKTpPbI UCIYCKaHUS U MOTJIOUIeHUs]; alb(a, 6eTa 1 raMMa-u31ydeHHsl, U30TOIbI, siAepHasi JHEPTeTHKA;

— pa3nuyaTh sIBICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBUKEHUE, CBOOOTHOE MaJCHHUE TEJ, PABHOMEPHOE ABMKEHUE IO
OKPY’KHOCTH, B3aUMOJIEHCTBHUE TeJl, p€aKTUBHOE JIBI)KEHHUE, KoJieOaTeIbHOE JBUKEHHE (3aTyXalolue U
BBIHY>KJICHHbBIE KOJIeOaHMs), pE30HAHC, BOJTHOBOE JABMKEHHE, OTPAKEHUE 3BYKa, PSIMOJIMHEHHOE
pacnpocTpaHeHue, OTpaKEHUE U MIPEIOMIIEHHE CBETA, TOJIHOE BHYTPEHHEE OTPaXKEHHE CBETA,
paznoskeHue 0ejoro cBera B CIEKTP U CIOKEHHE CIIEKTPAIbHBIX [IBETOB, TUCIIEPCUS CBETA,
€CTECTBEHHAsl PaIM0AKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa U3JIyYECHHUS) IO OIMCAHUIO X
XapaKTEepPHBIX CBOMCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (DU3HUECKOe SIBJICHHUE;

— pacCIllO3HaBaThb IIPOSABIICHUC H3YUYCHHBIX (bl/ISI/I‘leCKI/IX SIBIICHUH B OKpPY’Karomem MUpe (B TOM YHUCJIC
(I)I/IBI/I‘IGCKI/IC SABJICHUA B IIPUPOAC: ITPHUIIMBLI U OTJIMBBI, ABHMKCHUC IIJIAHCT ComHeuHOM CHUCTCMBI,



PEaKTUBHOE JBM)KEHHUE KUBBIX OPraHU3MOB, BOCHIPUSATHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHUE,
ceificMuyeckue BOJHBI, IIyHAMHU, 3XO0, [[BETA TeJl, ONTUYECKHE SBJICHUS B IPUPOE, OMOIOTHYecKoe
JeficTBUE BUJIMMOTO, YIbTPa(pHOIETOBOIO U PEHTI€HOBCKOTO N3TyYeHUH; €CTeCTBEHHBIH
paTuOaKTUBHBINA (POH, KOCMUYECKHE JIy4H, PaAMOaKTUBHOE M3JIyuYeHHE TPUPOTHBIX MUHEPAIOB,;
JEICTBUE paAMOAKTUBHBIX U3JIyY€HUN HAa OPraHU3M YEJIOBEKA), IPU 3TOM IEPEBOAUTDH IPAKTUYECKYIO
3aJady B y4eOHYI0, BBLACIATH CYIIECTBEHHbIE CBOWCTBA/MPU3HAKN (PU3UUECKUX SIBIICHUIA;

— OIIUCBIBATh U3YYECHHBIE CBOMCTBA TeJ U (PM3NYECKHE SBICHUS, UCIIONB3Ys (PU3HMUECKUE BETUUNHBI
(cpenHsisi 1 MTHOBEHHAsI CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHUE, TepeMELIeHNE,
MyTh, YIJIOBast CKOPOCTb, CUJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOHOTO
Na/IeHus], BEC Tella, UMITYJIbC TeNla, UMITYJIbC CHJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, TOTEHIIUATbHAS
SHEPIHUs Tella, IOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIH, [IOTEHIUAIIbHAS SHEPI Ul CKATOU IIPYIKUHBI,
KUHETHYECKAs SHEPTHsl, OJTHAsi MEXaHWYeCKas YHEPIus, EPHO] U 4YacTOTa KoJeOaHui, IJIMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, [10KA3aTENb IPEIOMIIEHHS CPENIBbI); IPU ONUCAHUU
MPAaBUIIBLHO TPAKTOBATH (PU3UUECKUI CMBICIT UCTIOJIb3YEMBIX BETHYUH, 0003HAUCHHS U €TUHUIIBI
(U3NYECKUX BETUYNH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C JPYTUMHU

BEJIMYMHAMHU, CTPOUTH IPaUKN U3yUEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINUHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3UUYECKUE SBICHHS U MIPOIIECCHI, UCTIONb3YS 3aKOH COXPaHEHUS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUIT CYTIEPIIO3UIIUU CUII, IPUHIIUIT OTHOCUTEIbHOCTH
lanunes, 3akonsl HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3AaKOHBI OTPAXKEHUS U MIPEIIOMJICHUS CBETA,
3aKOHBI COXPAHEHHUS 3apSJ0BOTO M MAaCCOBOT'O YKCEI IIPH SIICPHBIX PEAKIUIX; IPU ITOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIHCHIBATh €r0 MAaTEMaTHYECKOE BBIPAKEHHE;

— 00BACHATH (PU3NYECKUE TPOLIECCH M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYallUl
PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBIATh IPUIMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsIC-
HEHHUE U3 2—3 JIOTHYECKHUX 1IaroB C OMOPOi Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,

(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

— pelaTh pacyE€THbIE 3a7a4u (ONMUpPAIOIIUECcs HA CUCTEMY U3 2— 3 ypaBHEHHI), UCTIOJIb3Ys 3aKOHBI U
(dbopMyIIBI, CBSI3BIBAIONINE (PU3NUYESCKIE BETMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHUS 3aauy 3alHChIBATh
KpaTKO€ YCJIOBUE, BBISIBIISITh HEJOCTAIOLIUE UM U30BITOUHbIE JaHHBIE, BRIOUPATh 3aKOHBI U (POPMYJIBL,
He0OXOIUMBIE JUIsl PEIICHNUs, IPOBOAUTH PACYETHI U OLIEHUBATH PEATUCTUYHOCTD [TOJIyYEHHOTO

3Ha4YCHHs (PU3MUECKON BEIINYUHBI,

— pacio3HaBaTb HpO6HGMBI, KOTOPBIC MOKHO PCIIUTDH ITPU ITOMOIIH (1)I/ISI/ILICCKI/IX MCTOOOB; UCIIOJb3Ys
OIMMCAHUC UCCIICAOBAHMS, BEIACTIATE IPOBECPACMOC MPECAIIOJIOKCHUE, OLICHUBATD ITPABUJIBHOCTDL ITOPSAAKA

IMPOBCACHUA NCCIICAOBaHMs, AC€J1aTh BbIBOAbLI, MHTCPIPETUPOBATDL PE3YJIbTAThI H&6J’IIOI[GHI/II>1 " OIIBITOB,

— TPOBOAMTD OMBITHI 10 HAOTIOACHUIO PU3NUYECKUX SBJICHUIN UIN GU3NYECKUX CBOMCTB Tell (M3yueHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHsI SHEPIMH; 3aBUCUMOCTh IEpHOAA KosleOaHui
IIPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT AMILIUTY b
MaJIbIX KOJIeOaHUH; MPSIMOJIMHENHOE paclpOCTPAHEHUE CBETa, DA3JIOKEHHE Oenoro CcBeTa B
CIIEKTp; M3Y4YECHHE CBOICTB M300pa)K€HHs B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MperMeTa B
cobuparoliei InH3e; HaOII0I€HUE CIUIOMIHBIX M JMHEHYAThIX CIEKTPOB U3IYUYEHHUs): CAMOCTOSTEIBHO
cobupaTh yCTaHOBKY M3 M30BITOYHOTO HAOOpa 000PYI0BaHMUS; OTIUCHIBATH XOJI OIBITA U €T0
pe3yabTaThl, GOPMYIMPOBATH BBIBOABI;

— TIPOBOJMTH PU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPEICIIsis CpellHEe 3HAYCHHE
U3MepsIeMOi BEIMUUHBI (POKYCHOE pacCTOsTHUE COOMparoleil JTMH3bI); 000CHOBBIBAThH BHIOOP criocoda
U3MEPEHUS/U3MEPUTEIILHOTO TPUOOPa;



— IIPOBOAUTH UCCJIICIOBAHUC 3aBUCHUMOCTEN (I)I/ISI/I‘IGCKI/IX BCJIMYHUH C UCITOJIB30BAHUCM IIPSAMBIX
I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTL IIyTH OT BPEMCHU IIPpU PABHOYCKOPCHHOM JIBUKCHUU 0e3 HayaJbHOH CKO-
PpOCTH; I€pHUoaa KOJIeOAHMI MaTeMaTHYCCKOrO MasSTHUKA OT AJIMHBI HUTHU; 3aBUCUMOCTH YTJIa
OTpaXXCHUSA CBCTA OT yIJia MMAACHUA U yIJIa NIPCJIOMIICHUSA OT yIJia Ha,Z[eHI/ISI)Z IJIaHUPOBATb UCCIICHO-
BaHHEC, CaMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAaThI HOqueHHOﬁ 3aBUCHUMOCTH
(I)I/I3I/I‘-IGCKI/IX BCJIIMYHH B BUJC Ta6J'II/II_I u Fpa(bI/IKOB, ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA,

— TIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BETHMUUH (CPEIHSSI CKOPOCTh U YCKOPEHHUE TeNa npu
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOHOTO MaAeHHs, )KECTKOCTh NPY>KUHBI, KO3 HUITUEHT
TPEHUS CKOJIbXKEHHUs, MeXaHudeckas padoTa M MOIIHOCTh, YACTOTa U MEepHO/]] KoJaeOaHHit
MaTeMaTH4eCKOT0 U MPY>KUHHOT'O MasiTHUKOB, ONTHYECKAas Crjla COOMPAIOLIeH JTMH3bI, paliOAKTUBHBIN
(OH): MIIaHUPOBATH U3MEPEHUS; COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHHUS,
cienys NpeayIoKEHHOU MHCTPYKIIMH; BBIYUCIIATh 3HAYCHHUE BEJIMYUHBI U AaHAJIU3UPOBATH I10JyYEHHBIE

pe3yabpTaThl ¢ Y4ETOM 3aJaHHOU MTOTPELIHOCTH U3MEPEHUN;
— Cco0I0aTh MpaBuiIa TEXHUKU 0€30I1aCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

— pa3nuyaTh OCHOBHBIC MIPU3HAKY U3YYCHHBIX (DU3MUECKUX MOJIENICH: MaTepuaabHas TOUKa,
a0COJIIOTHO TBEPOE TEJI0, TOUCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAs JIMH34, IJIAaHETapHasi MOJIelIb aToMa,

HYKJIOHHasa MOACJIb aTOMHOTI'O sA/1pa,

— XapaKTepU30BaTh IPUHIUIBI JEHUCTBUSI W3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOM
Ha MX ONHCaHUsA (B TOM YHCIIE: CIIUIOMETP, NaTYUKHU MOJIOKEHUS, PACCTOSHUS U YCKOPEHMS, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (poToamnmapar, ONTHIECKUE CBETOBOIbI, CIIEKTPOCKOT, JO3UMETp, Kamepa
BunbcoHa), UCronb3ys 3HaHUS O CBOMCTBAX (PU3MUYECKUX SBICHUH M HEOOXOAUMBIEC (PU3NIECKHE

3aKOHOMCPHOCTH;,

— HCIIOJIB30BATh CXEMbI U CXCMATHUYHBIC PUCYHKH U3YYCHHBLIX TCXHUYCCKUX YCTpOﬁCTB,
N3MCPUTCIIbHBIX HpI/I60pOB 1 TCXHOJIOTHYCCKUX IMPOLCCCOB ITPU PCUHICHUHN yqe6HO-HpaKTHq€CKHX 3aaa4,

ONTUYECKUE CXEMBI JUIsl IOCTPOEHUS M300pakeHUH B IUIOCKOM 3€pKajie U COOMParOILEeH JINH3E,

— TIPUBOJUTH MIPUMEPHI/HAXOIUTh HHYOPMAIIHIO O TIPUMEpaxX MPAaKTUIECKOTO HCIIOIb30BaHHS
(bU3MYECKUX 3HAHUN B MIOBCETHEBHOM JKU3HU /ISl 0OecTieueHusi 0€30MacHOCTH MPU 0OpaIieHuu ¢ mpudo-
paMU U TEXHHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3JI0POBBS U COOJIOECHUS HOPM IKOJIOTHIECKOTO
MOBEICHUS B OKPY’KAIOLIEH CpelIE;

— OCYHIECTBIJISITh MOUCK MH(pOpMAITH (HU3HUIECKOTO COMepKaHus B ceTu VIHTEepHET, CaMOCTOSATEIHHO
(hopmynupyst TOUCKOBBINA 3aIIPOC, HAXOUTH MTyTH ONPEICICHHS TOCTOBEPHOCTH MOTYUEHHOMN

I/IH(l)OpMaI_[I/II/I Ha OCHOBC MMCIOIIUXCA 3HAHUU 1 JOITOJIHUTEIBHBIX NCTOYHUKOB,

— HWCTIOJB30BaTh MPHU BHITIOJIHCHUH YUEOHBIX 3a/JaHUN HAYYHO-TIOMYJIAPHYIO JTUTEPATYPy (PU3ndecKoro
COJIepXKaHusl, CIIPaBOYHbIE MaTEepHallbl, pecypcsl cetn HTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTUPOBAHHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— CcO03/1aBaTh COOCTBEHHBIC TMCbMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE MH(MOPMAIUH U3
HECKOJIbKUX UCTOYHUKOB (PH3UYECKOTO COACPIKAHUS, ITyOJIMIHO MPECTABIISATh PE3YIbTaThl TPOSKTHOM
WJIM UCCIIEIOBATENBCKOM IESITEIbHOCTH; PU 3TOM I'PaMOTHO UCIIOJIb30BaTh U3yYEHHBIN MOHATUNHBIN
amnmapaT u3y4aeMoro pasjeia (U3UKHA U CONPOBOXKIAATh BBICTYIIJICHHE TTPE3CHTAIUCH ¢ yIETOM
0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue pa3iesioB 1 TeM NPOrpaMMbI KosnuecTBo yacoB JuexTponnble (1H(poBbIe) 06pa3oBaTeIbHbIE PeCypPChl
nn BCEr0 | KOHTPOJIbHbIE PadOThI NMpaKTHYecKHe padoThbl
Paznen 1. ®u3nka u eé posib B NO3HAHUH OKPY:KAIOIIEro MUpa
1.1. | ®usuka — HayKa o0 npupoje 2 Pecypcsl IIOC: O6pazoBapuym, Yun.py, Poxcdopr
1.2. | ®u3nyeckue BeTHINHBI 2 1 Pecypcst LIOC: ObpazoBapuym, Yuu.py, @okchopn
1.3 | EcTecTBeHHO- HAYYHBIH MeTO/ MO3HAHUS 2 1 1 Pecypcsl IIOC: O6pazoBapuym, Yun.py, Pokcdopn
Hroro no pazaeny 6
Paznen 2. IlepBonavanbHble CBEICHHS O CTPOCHUH BelllecTBa
2.1. | CTtpoeHue BeuiecTBa 1 Pecypcot LIOC: O6pazoBapuym, Yuu.py, @oxchopa
2.2. | ABu:kenue M B3aUMO/eiicTBHE YaCTHI BelleCTBa 2 1 Pecypcsl IIOC: O6pazoBapuym, Yun.py, Poxcdopr
2.3. | ArperaTHble COCTOSIHUSI BellleCTBa 3 1 Pecypcot LIOC: O6pazoBapuym, Yun.py, @oxchopa
HNroro no paszneny 6
Pasnen 3. /IBu:KeHue M B3aUMOJIeiicTBHE TeJl
3.1. | Mexanu4yeckoe ABHKeHHE 4 Pecypcsl HOC: O6pazoBapuym, Yun.py, Pokcdopr
3.2. | AHepuus, macca, INIOTHOCTH 6 1 Pecypcst HOC: ObpazoBapuym, Yun.py, Pokchopa
3.3. | Cuaa. Buasl cui 10 1 2 Pecypcsr LIOC: O6pa3zoBapuym, Yuu.py, Pokchopa
HNroro no paszeny 20
Paznen 4. laBienne TBEPABIX TeJl, ;)KHAKOCTEH H ra3oB
4.1. | JaBaenue. Ilepenaua napieHusi TBEPALIMH TeJIaAMU, KUAKOCTIMH U Fa3aMHu 4 Pecypcsl IIOC: Ob6pazoBapuym, Yun.py, Pokcdopr
4.2. | JaBiieHHe JKHAKOCTH 4 1 Pecypcot LIOC: O6pazoBapuym, Yuu.py, @oxchopn
4.3. | ATMochepHoe 1aBIeHHe 4 Pecypcsl IIOC: O6pazoBapuym, Yun.py, Pokcdopr
4.4. | JdeiicTBHe »KUIKOCTH U ra3a HA MOTPYy:KEHHOE B HUX TeJIO 8 1 3 Pecypcot LIOC: O6pazoBapuym, Yun.py, @oxchopa
HUroro no pazneny 20
Paznen 5. PaGoTa n MoumHoCTh. JDHEPrus
5.1. | PaGoTa u MOIIHOCTH 3 Pecypcot LIOC: O6pazoBapuym, Yuu.py, @oxchopa
5.2. | IlpocTbie MeXaHU3MBI 4 1 Pecypcsl LHOC: O6pazoBapuym, Yun.py, Pokcdopn
5.3. | Mexanuueckas dHeprust 7 2 1 Pecypcst LHOC: ObpazoBapuym, Yun.py, Pokchopa
Hroro no paszneny: 14




PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68 7

8 KJIACC
Ne HanmeHoBaHMe pa31e/ioB H TeM NPOIPaMMbl KoanyecTBo yacos DJeKkTpoHHbIe (1M(POBBIE) 00pa3oBaTeIbHbIC PeCypChl
i BCEro | KOHTPOJbHBIE PabOThI NpaKkTHYecKue padoThbl
Pa3znen 1. TensioBble siBJIeHHS
1.1. | CTtpoenue u cBoiicTBa BellecTBa 7 1 Pecypcrr LIOC: O6pazoBapuym™m, Yuu.py, Pokcdopn
1.2. | TemioBbIe MpoLeCCHI 21 2 9 Pecypcesr LHOC: ObpazoBapuymM, Yuu.py, Dokchopa
HNroro no paszeny 28
Paznen 2. DinekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1. | Dnexrpuyeckue 3apsabl. 3apsiKeHHbIE TeJIA 4 MX B3aNMO/IeiiCTBHe 6 1 Pecypcrr LIOC: O6pasoBapuym, Yuu.py, ®oxcdopn
2.2. | IlocTOSIHHBII YIEKTPUUECKUI TOK 21 1 11 Pecypcot LIOC: O6pazoBapuym, Yuu.py, Poxchopa
2.3. | MarHuTHBIE SIBJIEHUS 8 1 4 Pecyperr LHOC: O6pazoBapuymM, Yuu.py, Dokcdopn
2.4. | DaekTpoMArHMTHasE MHIYKIMS 4 1 1 Pecypest IOC: ObpazoBapuymM, Yuu.py, Pokcdopa
HNroro no paszneny 39
PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 5 27
9 KUIACC
Ne | HaumeHnoBaHue pa3/iesioB H TeM NPOrpaMMbI KosmmuecTBo yacos DJ1eKTpoHHbIe (1M(POBLIe) 00pa3oBaTebHbIE
n/n pecypchbl
BCEro | KOHTPOJIbHBIE NpaKkTHYeCKHe
padoThI pa6oTsI
Pazpen 1. MexaHuueckue siBJICHHS
1.1. | MexaHu4yecKoe ABHKeHHE U CIIOCOOBI ero ONMHCAHUS 12 1 5 Pecypcrr LHOC: O6pazoBapuy™, Yuu.py, Dokcdopn
1.2. | BzaumopeiicTBue Tes 22 1 11 Pecypcot LIOC: O6pa3zoBapuym, Yuu.py, @oxchopa
1.3. | 3akoHBI coxpaHeHHst 10 1 5 Pecypcrr LHOC: O6pazoBapuyM, Yuu.py, Dokcdopn
Hroro no paznery 44
Pasnen 2. Mexannueckne KoJieOaHUsI M BOJTHBI
2.1. | Mexanuueckue KojedaHus 5 3 Pecypcst LIOC: ObpazoBapuym, Yun.py, @okchopa
2.2. | MexaHn4ecKHe BOJIHBI. 3BYK 4 1 Pecypcer LIOC: O6paszoBapuym, Yuu.py, oxcdopn




Hroro no pazaeny

Pa:men 3. 3JIBKTPOM3I‘HPITHO€ 10Ji¢ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

3.1. | DJIeKTPOMArHUTHOE I0JIe ¥ FJIeKTPOMATHUTHBIE BOJIHbI 8 2 Pecypcest LHOC: ObpazoBapuyM, Yuu.py, Pokcdopa

HWroro no paszneny 8

Paznen 4. CBeToBbI€ sIBJICHUS

4.1. | 3aKoHBI pacnIpOCTPAHEHHsI CBETa 5 3 Pecypcer LIOC: O6paszoBapuym, Yuu.py, Doxcdopn

4.2. | JIuH3bI M ONITHYECKHE NPHOOPBI 5 3 Pecypcrr IIOC: O6pazoBapuyM, Yuu.py, Pokcdopn

4.3. | Pa3noxkenne 6eioro cBeTa B CeKTP 4 3 Pecypcst LIOC: O6pazoBapuym, Yuu.py, @okchopa

HNroro no paszeny 14

Pa3zzen 5. KBanTOBbBI€ sIBIIEHHSI

5.1. | MecnyckaHnue ¥ NOIJIOIIEHHe CBeTa aTOMOM 3 1 Pecypcrr IIOC: O6pazoBapuyM, Yuu.py, Dokcdopn

5.2. | CTpoeHnne aTOMHOIO sIpa 5 2 Pecypcot LIOC: O6pa3zoBapuym, Yuu.py, @oxchopn

5.3. | SlnepHble peakuuu 7 Pecypcrr LIOC: O6pazoBapuyM, Yuu.py, Dokcdopn

HUroro no pazneny 15

Paznen 6. IloBTOpUTEIbHO-0000IAIOIINIT MOTYJIB

6.1. | Cucremarn3anusi 1 06001eHHE NMPEAMETHOI0 COAEP:KAHMS U ONBITA AeSATEILHOCTH, IPHOOPETEHHOTO NPH M3YYeHUH 12 Pecypcest LIOC: ObpazoBapuyM, Yuu.py, Pokchopa
BCero Kypca pusuku

Hroro no pa3zneny 12

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 38




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

7 KJIACC

®dwusuka, 7 knacc/Ilepeimkun .M., UBanoB A.U., Axumroneproe o6mectBo «M3aarenbcTBo
«ITpocBemenne";
BBenure cBoil BapuaHT:

8 KJIACC

®dwusuka, 8 knacc/Ilepeimkun .M., IBanoB A.U., AkuronepHoe o6mecTBo «M31arenbeTBo
«IIpocBemienue»;
BBenure cBoil BapuaHr:

9 KVIACC

®dwusuka, 9 knacc/Ileppimkun U.M., I'ytauk E.M., UBanoB A.U., IletpoBa M.A., AKiinoHepHOE OOIIECTBO
«3narenbcTBO «IIpocBerieHue;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

7 KJIIACC

Pa6ouas nporpamma k iuanu Y MK A. B. [lepeimkuna, E. M. I'ytHuk «®@usuka». 7—9 knaccel (aBTopsl H.
B. ®unonosuy, E. M. I'yTHHK);

®dwuzuka. Pabouas terpanp. 7 kiacc (aBropbl T. A. Xannanosa, H. K. XannaHos);

dwuszuka. Pabouas Tetpanb. 7 kiacc (aBTopsl B. A. KacesHos, B. @. JImutpuesa);

®usuka. CO0pHHMK BOIIPOCOB U 3aja4. 7 kiacc (aBTopsl A. E. Mapon, E. A. Mapos, C. B. ITo3oiickuii);
®usuka. Terpanp ans nabopatopHsix padot. 7 kiace (aBropsl H. B. @unonosuy, A. I'. Bockansn);
®usuka. CamocTosITeNbHbIE U KOHTPOJIbHbIE paboThl. 7 kiacc (aBTopsl A. E. Mapon, E. A. Mapon);
®usuka. Tectrl. 7 knacc (aBropsl H. K. Xannanos, T. A. XaHHaHOBa);

®dwusuka. J(unakruyeckue marepuainsl. 7 kiace (aBtopsl A. E. Mapow, E. A. Mapon);

®wusuka. J[uarnoctuyeckue padbotsl. 7 kiace (aBTopsl B. B. llaxmarosa, O. P. edep);

®usuka. [ToaroroBka k BcepoccHiicKUM MpoBepouHbIM paboTtam. 7 kiacc (aBTopsl B. B. Illaxmarosa, O. P.

[edep).
8 KUIIACC

Pabouas nporpamma k muaun YMK A. B. Ileprimkuna, E. M. I'ytHuk «@usuka». 7—9 knaccsl (aBTopsl H.
B. ®unonosuy, E. M. I'yTHHK);

®usuka. Pabouas Terpanp. 8 kinacc (aBropsl T. A. Xannanosa, H. K. Xannanos);

®usuka. Pabouas Terpanp. 8 kinace (aBropsl B. A. Kacesnos, B. @. JIMutpuesa);

®usuka. COOpHHUK BOIPOCOB U 3ajad. § kiacc (aBTopsl A. E. Mapon, E. A. Mapos, C. B. ITo3oiickuii);
®usuka. Terpanp s nabopatopHsix padot. 8 kinacc (aBropsl H. B. ®@unonosuy, A. I'. Bockansn);
®dwusuka. CaMOCTOSATENbHBIE M KOHTPOJbHBIC PaboThl. 8 Kiacc (aBTopsl A. E. Mapon, E. A. Mapon);
®usuka. Tectsl. 8 knacce (aBTopsl H. K. Xannanos, T. A. XanHanosa);

®duszuka. Junakruueckue matepuainsl. 8 kinace (aBropsl A. E. Mapon, E. A. Mapon);

®dwusuka. J[marHoctuyeckue padotel. 8 kimace (aBTopsl B. B. [llaxmarosa, O. P. [edep);

®usuka. [ToaroToBka Kk BcepoccHiickuM MpoBepouHBbIM paboTtam. 8 kiacc (aBTopsl B. B. [llaxmarosa, O. P.

[edep).



9 KUIACC

Pa6ouas nporpamma k muaun YMK A. B. Ilepeimkuna, E. M. I'ytHuK «Du3nka». 7—9 knaccsl (aBTops! H.
B. ®unonosuy, E. M. I'yTHUHK);

®usuka. Pabouas Terpanp. 9 knacc (aBropsl T. A. Xannanosa, H. K. XannaHos);

®usuka. Pabouas Terpanp. 9 knacc (aBropsl B. A. Kacesnos, B. @. JIMutpuesa);

®usuka. CO0pHHUK BOIIPOCOB U 3a71a4. 9 kiacc (aBTopsl A. E. Mapon, E. A. Mapos, C. B. Ilo3oiickuii);
®usuka. Terpanp ans nabopatopHsix padot. 9 knace (aBropsl H. B. @unonosuy, A. I'. Bockansn);
®dwusuka. CaMOCTOSATENbHBIE M KOHTPOJbHBIE PaboThl. 9 knacc (aBTopsl A. E. Mapon, E. A. Mapon);
®usuka. Tectol. 9 kinace (aBropsl H. K. Xannanos, T. A. XanHaHoBa);

®dusuka. J{unakrnyeckue marepuaisl. 9 kinacc (aBTopel A. E. Mapon, E. A. Mapon);

®dwusuka. J[uarnoctudyeckue padotsl. 9 kinace (aBtopsl B. B. [Ilaxmatosa, O. P. Illedep)

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC
Pecypcer LHOC: ObpazoBapuym, Yuu.py, @okchopn

8 KUIACC
Pecypcor LIOC: ObpazoBapuymMm, Yuu.py, @okchopn

9 KJIACC
Pecypcel HOC: O6pazoBapuym, Yuu.py, okchopa



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

JlemoHcTpanoHHOE 000py0BaHNE, YUeOHO-HATJISAHbIE CPEACTBA 00yUYEeHMSI, HOYTOYK

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHYECKHX PABOT,
JJEMOHCTPAIIUIA

AwmmnepmeTtp 1abopaTOPHBIN IJIs1 N3MEPEHHSI TTOCTOSHHOTO TOKA, aMIIEPMETP JTa00PaTOPHBIN ISl U3MEPEHUS
MePEMEHHOTO TOKA, BEChI YueOHbIE ¢ HA0OPOM Pa3HOBECOB, BOJIBTMETP JTA0OPATOPHBIN JJIST U3MEPEHUS
MIOCTOSIHHOT'O HAIPSKEHUS, BOJIBTMETP J1JaOOPaTOPHBIHN AJIs1 U3MEPEHHsI IEPEMEHHOT0 HANPSKEHUS,
JTUHAMOMETp J1JaO0paTOPHbBIN, KATOPUMETP, KaTyLIKa-MOTOK, KJII0Y 3aMbIKaHUs, KOMIIAc, TMH3a, poTtorpaduun
TPEKOB, JJOTOK TyTO000pa3HbIiA, HAOOP MPAMBIX U JyrooOpa3HBIX MAarHUTOB, MUJUTHAMIIEPMETP, HA0Op TPY30B
M0 MEXaHHUKe, HA0Oop MO ANEKTPONIU3Y, HAOOP ISl UCCIeI0BaHUS N30MPOIIECCOB, HAOOP MPY>KUH C Pa3TUYHON
KECTKOCTHIO, HAOOP MOJIOCOBOM PE3UHBI, CIUPAIIH JIJIs1 HArpeBaHUs BOJIbI, IUIOCKONApaUIeIbHbIE MIACTUHBI,
peocTaThl MOJI3YHKOBBIE, phlyar —JIMHEHKa, CIIEKTPOCKOI, CEKYHIOMEpP, TEPMOMETP J1aOOpaTOPHbBIH
XKUIKOCTHBIN, TEPMOMETP JTAOOPATOPHBIN PTYTHBIN, TPUOOMETD, IITATHB JTAOOPATOPHBIN, SKPaH CO MIEIbIO,
JaMIIOYKa, BEChl TEXHUYECKUE, TEHEPATOP EPEMEHHOI0 TOKa, MPUOOp Ui 3a’KUTaHUSI CTIEKTPAIbHbBIX
TpyOOK, KOPOOKA-CUTO C ONMUIIKAMHU, JIEHTA U3MEPUTEIbHAs, CTEKIIO MPEAMETHOE, INTAHTHIIUPKYJIb,
MUKPOMETP, OMMETP, TPYOKH JJIsl U3yUEHHUs Ta30BbIX 3aKOHOB, CTAKaHbI BHICOKHE, IIAPUK HA HUTH, OPYCKH,
npoBoja (Habop), xkeno0, Habop KATOPUMETPUUECKUX TeJl, IPOBOJIOYHBIE PE3UCTOPBL, U3MEPUTEIbHBIH
nuiuaap Ha 100 mut, u3MeputenbHbld uuHAP Ha 200 M1, n13MepUTENbHbIN TUIUHIP HA 500 M1, cCHETYHK
UMITYJILCHBIN 1a00paTOpPHBIH, HarpeBaTesb s MPOOUPOK, MPOBOJIOKA ISl ONPEETICHUS YASTbHOTO
COMPOTHUBIICHUS, ICTOYHUK NUTaHus Ha 4 B mabopatopHsblit
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