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MMOACHUTEJIBHAS 3AIIMCKA

Conepkanue IporpaMMbl HalPaBJIEHO Ha (POPMUPOBAHKE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIlIUXCs U
OpraHHM3aLUI0 U3Y4eHHs (PU3UKH Ha JISATEIBHOCTHON OCHOBE. B Hell y4nTHIBAIOTCS BO3MOKHOCTH IIPEIMETa
B peammzauuu Tpedoanuit ®I'OC OOO K mIaHupyEeMbIM JIMYHOCTHBIM U METAIPEIMETHBIM pe3yIbTaTaM
00y4eHus, a TAKXKE MEKIPEJIMETHBIC CBSI3M €CTECTBCHHOHAYYHBIX YUE€OHBIX ITPEIMETOB Ha yPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yronmii A1 €eCTeCTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB, IIOCKOIBKY
¢du3nUecKkre 3aKOHbI JISKAT B OCHOBE IPOLIECCOB U SBJICHUH, N3y4aeMbIX XUMHEN, ONOJIOTHeH, acTpOHOMHUEH
u ¢usznyeckoil reorpadueit. uznka — ITO MPeIMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIA B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEJOCTaBIISIET Hanbosee sicHble 00pa3ibl MPUMEHEHHUS HAyYHOTO
METO/a MO3HAHU, T.€. CII0c00a MOTYUYEeHHUs JOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonen, ¢pusuka — 310
IIpeIMET, KOTOPBIN HApsALy C APYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETAaMU JI0JKEH 1aTh HIKOJbHUKAM
npeJCTaBIeHUE 00 YBICKATEIbHOCTH HAYYHOTO HCCIIEIOBAHUS U PAJOCTH CAMOCTOSATEIIEHOTO OTKPBITUS
HOBOT'O 3HAHMUS.

OpHa U3 rIaBHBIX 33/1a4 GU3NYECKOT0 00pa30BaHUs B CTPYKType 00IIero 00pa3oBaHUs COCTOUT B
(opMHPOBaHNHN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpECa K HayKe y OCHOBHOM MacChl 00y4aronuxcs,
KOTOpBIE B JaJbHEHIEM Oy IyT 3aHATH B CAMBIX pa3HO 00pa3HbIX chepax nestenbHocTH. Ho HE MeHee
BaYKHOM 3aJ1aueil ABJIETCS BBISIBICHHUE U MOJrOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH /17151 IPOIOJIKEHUS
00pa3oBaHus U JabHEHIeH MpohecCHOHATLHON AEATEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCJIEIOBAaHUM U CO3aHUU HOBBIX TeXHOJOrni. COrjaacHO NPUHATOMY B MEXAYHApOJHOM COOOILECTBE
onpezenenuto, «EcrecTBeHHOHay4YHas FPaMOTHOCTh — 3TO CLIOCOOHOCTH Y€JI0BEKA 3aHUMATh aKTUBHYIO
IPa)/IaHCKYIO MMO3ULMIO M0 00IECTBEHHO 3HAUMMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMu, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMH HJIesiMU. HaydHO rpaMOTHBIN 4eI0BEK CTPEMUTCS
y4acTBOBaTh B apI'yMEHTHPOBAHHOM OOCYKIEHUH MPOOIEM, OTHOCAIINXCS K €CTECTBEHHBIM HayKaM U

TCXHOJIOTHAM, UTO Tpe6yeT OT HETO CICAYIOIHNX KOMIICTCHTHOCTEIA:
— HAy4HO 0OBACHATH SIBJICHHA,
— OIICHUBATHb U IIOHUMAThb 0COOEHHOCTHU HAay4YHOT'O UCCJICJOBAHUA,
— HHTCPIIPETUPOBATHL JaHHBIC U UCIIOJIb30BAThL HAYYHBIC JOKA3aTCIILCTBA JIA MMOJIYUCHUS BEIBOJOB.

N3yuenne pusnku ciocoOHO BHECTH pelIalomnii BKIaa B (OPMUPOBAHUE €CTECTBEHHOHAYYHON
rPaMOTHOCTH O0YYaIOIIUXCS.

HOEJN U3YYEHHUSA YYEBHOI'O IPEJIMETA «®PU3UKA»

Henu usyuenus: pu3nku Ha ypoBHE OCHOBHOI'O 0011ero oopa3oBanus onpenenensl B Konnenuuu
npenogaBaHus yueOHoro npeamera « Pusnkay» B 00pa3oBaTeIbHbIX opranu3amusax Poccuiickoit @enepanuu,
pealn3yIoNUX OCHOBHBIE 00111€00pa3oBaTeIbHbBIE MPOTrpaMMbl, YTBEPKIEHHOM permenneM Komnernn
MunuctepcTBa npocBerieHus Poccuiickoit deaepanmu, npotokod ot 3 gexadpst 2019 r. Ne [1K-4BH.

Henu uzyueHus: Gpu3uku:

— TpUOOpeTeHNE UHTEPeCca U CTPEMIICHHUS 00yUaIOMIUXCsI K HAYYHOMY W3YYEHHUIO TPHPOJIBL,

pa3BUTHE MX MHTEJUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— Ppa3BUTHUC HpCﬂCTaBHeHI/Iﬁ 0 HAYYHOM MCTOAC MMO3HAHUA U (bOpMI/IpOBaHI/Ie HUCCICO0BATCIILCKOT'O

OTHOIICHHA K OKPYKAIOMIUM SBJICHUSIM,



— (opMHpOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK Pe3yiibTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEPUH U
(yHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

— (QopMupoBaHUE IPEACTABICHUN O POIU HU3UKHU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
¥ TEXHOJIOTHIA;

— pa3BUTHUE MPECTABICHUN O BOZMOXKHBIX chepax Oynyiielt npodhecCHOHaIbHON AesITENbHOCTH,

CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JlajbHeHIeMy 00y4eHHIO B 3TOM HAlpaBICHHH.

I[OCTI/I)KCHI/IC JTHUX LieJel Ha YPOBHEC OCHOBHOT'O O6I_I_ICFO O6pa3OBaHI/I$I obOecrieunBacTCs pCeHICHUCM
CJIcAyromux 3aaa4:

— npuoOpeTeHue 3HaHUI O AUCKPETHOM CTPOEHUU BEIIECTBA, 0 MEXaHUYECKHX, TETJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TIpHOOpeTeHNEe YMEHUH OMUCKHIBATh U OOBACHATH (PU3NUYECKUE SBJICHHS C CIOJIb30BaHUEM
MOJYYEHHBIX 3HAHU;

— OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PU3MUECKHUX
MoJieJIel, TBOPUYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3aa4;

— Pa3BUTHUC YMCHI/Iﬁ Ha6J'IIO,Z[aTB IIPUPOAHBIC ABJICHUA W BBIIIOJIHATE OIIBITHI, J'Ia60paTOpHBIe pa6OTI)I u
OKCIICPUMCHTAJIbHBIC UCCJICJOBAHUS C UCITOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE PUEMOB pabOTHI ¢ HH(popManHel GU3NIECKOro coepKaHus, BKI0Yas HHPOPMAIIHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3MKH; aHAJIN3 U KPUTUYECKOE OIleHUBaHNe UH(OpMaIHH;

— 3HaKOMCTBO cO cepamu podeccruoHalbHOM 1eATeTbHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (DU3MUECKON HAYKH.
MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBercTBHE ¢ DT'OC OO0 (umsuka sBisieTcs 00s13aTSILHBIM IMPEAMETOM Ha YPOBHE OCHOBHOTO
obmrero oopazoBanus. JlaHHas MporpaMMa MpeaycMaTpuBaeT u3ydeHne GU3nKy Ha 6a30BOM YPOBHE B
00Béme 238 4 3a Tpu roa 00ydeHus 10 2 4 B HEJENI0 B 7 M § Kjaccax M 1o 3 4 B HeJlento B 9 kiacce.



COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA

7 KJIACC

Pa3nen 1. ®usuka u eé poJib B IO3HAHUHU OKPY:KAKOIIEro MUpa

®dusnka — HayKa 0 MPUPOJIe, U3ydaeT (PU3NIECKUE SBJICHUS: MEXaHHUECKHUE, TETUIOBBIE, JIEKTPUUECKHE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BennanHbl. M3mepenne gusnuecknx BennyuuH. Ousnyeckue npudopsl. [lorpemHocts
n3MepeHnil. MexxayHapoIHasi CUCTEMA €IMHUIL.

Kaxk ¢usuka u gpyrue ecTeCTBeHHbIE HAyKH W3Y4aloT MPUpPoy. EcTecTBEeHHOHAYYHBIM METO] TTO3HAHUS:
Ha0JII0/IeHUEe, TIOCTAaHOBKA HAYYHOT'O BOMPOCA, BHABM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3,
0o0BsicHeHHe HaOMoAaeMoro siBjaeHus. Onrucanue GU3NYecKuX SIBJICHUHN C IOMOIIBI0 MOIETIEH.

JdemoHcTpauuu
1. MexaHuueckue, TeIIoBbIe, SJIEKTPUUECKHE, MarHUTHbIE, CBETOBBIE SBIICHUSI.
2. ®uznyeckue NpudOPHI U MPOLeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U LIU(POBBIM TPUOOPOM.

JlaGopaTtopHbie padoThI U ONBITHI

1. Onpenenenue eHbI JeJIEHUs IIKalbl WU3MEPUTENILHOTO Mpubdopa.

2. 3mepeHue paccTosHUIA.

3. U3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENa.

4. OmnpeneneHue pa3MepoB MaJbIX Tell.

5. U3Mepenue TeMiieparypbl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTUHKA TEMIIEpaTyphl.

6. [IpoBenenue rccnea0BaHus MO MPOBEPKE TMIOTE3bI: NaJbHOCTh MOJNETA IApPHKa, MYIIIEHHOTO
TOPU30HTAJILHO, TEM O0JIbIIIE, YeM OO0JbliIe BICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOCHUM BellecTBA

CTpOGHI/IC BCIICCTBA: ATOMbBI U MOJICKYJIbI, UX PA3MCPBHI. OHBITLI, JAOKa3bIBAOIHUE JUCKPETHOC CTPOCHHUC
BCIICCTBA. OHHTBI, AOKa3bIBAOIINUE JUCKPETHOC CTPOCHUC BCIICCTBA.

I[BI/I)KGHI/IG JacTull BCIICCTBA. CBs3b CKOPOCTH ABUIKCHHUA 4aCTHULI C TeMnepaTypoﬁ. BpoyHOBCKOC
JABMKCHUC, ,[[I/I(I)(l)y3I/I}I. BzauMoaelicTBue 4acTHIl BEIIECTBA: MPUTAKCHUC U OTTAJIKHUBAHUC.

Ar peraTHbIC COCTOAHUS BCIICCTBA: CTPOCHHUC I'a30B, JKUIKOCTEHN 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 BOJbI. B3aUMOCBS3b MCKIAY CBOMCTBaMHM BEIILIECTB B
Pa3HbIX arp€raTHbIX COCTOAHUAX U UX ATOMHOMOJICKYJIIPHBIM CTPOCHUCM. OcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJBI. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JdemMoHcTpanuu
1. HabGnronenue OpOyHOBCKOTO JIBUIKEHUSI.
2. Habmonenue nudpdys3un.

3. HabGmroienue sSBiIeHUIA, OOBSCHSIIONINXCS MPUTSHKEHUEM WM OTTATKUBAHUEM YaCTHUI] BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI
1. Ouenka quamerpa aToMa METOJIOM PSIOB (C Hcmob3oBaHueM (oTorpaduwii).
2. OnbITH IO HAOIIOICHUIO TETJIOBOTO PACIIMPEHHS ra30B.

3. OnbITHl 1O OOHAPYKEHHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MIPUTSKESHUSI.

Paznen 3. /IBuskeHue U B3aUMOAeiCTBUM
Mexanunueckoe ABuxkeHue. PaBHOMepHOE 1 HepaBHOMEpHOE BMkeHHEe. CKopocThb. CpeHsisi CKOPOCTh MPU
HEPaBHOMEPHOM JBHKEHUU. Pacu€r myTtu u BpeMeHH IBUXKEHUs. PaBHOMEPHOE 1 HEPAaBHOMEPHOE JIBU-

xenue. Ckopoctb. CpefHsisi CKOpOCTh TP HEPABHOMEPHOM JIBUKEHUH. PacuéT nmyTH u BpeMeHU IBUKEHUSI.



SIBnenue uHepuuu. 3aKoH UHEpUUU. B3anuMoeiicTBre Tel Kak MpUYMHA U3MEHEHHUS! CKOPOCTH JBUKEHUS
Ten. Macca kak Mepa nHepTHOCTH Tena. [InotHocTs BemecTBa. CBsA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
eInHuIe 00BbEMA BEIIECTBA.

Cuiia Kak XxapakTepucThKa B3aumoaencTsus Ten. Cuiia ynpyroctu U 3akoH ['yka. 3mepenue cuiibl ¢
MOMOIIBIO JUHAMOMETpA. SIBIIEHNE TATOTeHUS U cuiia TshkecTd. Cuia TshkecTH Ha apyrux mianetax (MC).
Bec tena. HeBecomocTs. CnokeHne cuil, HapaBJIeHHBIX IO OAHOM npsiMoid. PaBHoaelcTByromas cui. Cuna
TpeHust. TpeHne CKobKeHus U TpeHue nokos. Tpenue B npupose u texaunke (MC).

JdemMoncTpanuu

1. HabGnroneHne MeXaHUYeCKOTo IBKEHHS Tela.

2. I3mepeHune CKOpOCTH MPSIMOJIMHENHOIO JBUKEHHUS.

3. HabGmroienue SIBJICHUSI HHEPIIHH.

4. HabmroneHue U3MEHEHUsS! CKOPOCTH MTPU B3aUMOJICHCTBHUH Tell.
5. CpaBHEHME Macc MO B3aUMOJICHCTBUIO TEJL.

6. CrosxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM MPSIMOM.

JlabopaTropHbie padoThl U ONBITHI

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

2. OnpezneneHue CpeHENr CKOPOCTH CKOJIBKEHHUS OpyCcKa MU IapuKa M0 HAKIOHHOH IJIOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHL, IEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTsoKeHHs (aedopMariin) npy>KUHBI OT TPUII0KEHHON
CUJIBI.

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

Pa3nen 4. /laBjienue TBEPABIX TeJl, :KUAKOCTEH U Ta30B

Hasnenne. CriocoObl yMEHbILIEHUS U YBETUUEHU JaBieHus. JlaBieHne ra3a. 3aBUCUMOCTD JaBJICHUs ra3a
oT 00béMa, TemnepaTypsl. [lepenaua naBienust TBEpABIMU T€IaMU, JKUJIKOCTSIMH U razaMu. 3akoH [lackans.
ITHeBMaTHUYeCKME MAlIUHEL. 3aBUCUMOCTD AdaBJICHUA ) XUJIKOCTU OT FJ'IY6I/IHI)I. FI/IleOCTaTI/ILIeCKI/Iﬁ nmapajaokc.
Coobmaromuecs cocyapl. [ mapaBnundeckue MeXaHu3Mbl.

AtMmocdepa 3eminu 1 atMocdepHoe napneHue. [IpuunHbl cyniecTBOBaHUs BO3YIIHOW 000710YKH 3eMIIH.
OmnpiT Toppruyerm. M3mepenne atMochepHOTo JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOopsl 15t u13MepeHust aTMOCPEPHOTO 1aBIEHUSI.

JleficTBHE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeITasikuBaromas (apXxuMea0Ba) cujia. 3aKoH
Apxumena. [InaBanue ten. BozmyxomiaBanue.

JdemoHcTpanuu

. 3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTyphl.

. [lepenaya naBiaeHus )KUIKOCTBIO U Fa30M.

. Coobmraroruecst COCy/Ibl.

. 'mapaBnuueckuii npecc.

. [IposiBnenue necTBust aTMOCHEPHOTO JTABJICHHUS.

. 3aBUCHUMOCTb BBITAJIKHUBAIOIIEH CHIIBI OT 00bEMa MOTPY>KEHHOM YaCTH Teja U IIOTHOCTHU KHUJIKOCTH.

N N L AW N~

. PaBencrtBo BBITaJ'IKI/IBaIOH_[eﬁ CHUIIBI BECY BBITECCHEHHOM KHUIAKOCTH.
8. YcioBue miaBanus Tenl: INIaBaHUE WIIH IOIrpy>XCHUE TEJI B 3aBUCUMOCTH OT COOTHOIICHUSA IUIOTHOCTEH
TCJIa U ) KUJKOCTH.

JlaGopaTtopHbie padoThI U ONBITHI

1. HCCJ’I@I{OB&HHC 3aBUCHMMOCTH BC€Ca TCJIa B BOJC OT 00BEMa l'IOl"py>KéHHOI71 B ’KHMJAKOCTB 4aCTH TCJia.



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

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUIIBI, ACUCTBYIOLIEN HA TEJIO B )KUJIKOCTH, OT MAacChl Tela.

4. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKMBAIOIIEH CHJIBI, IEHCTBYIOLIEH HA TEJIO B )KUJKOCTH,
0T 00bEMa NOrpyKEHHOHN B JKUAKOCTh YACTH TeJa U OT IUIOTHOCTH KHJIKOCTH.

5. KoncTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHME JIOJKU U ONIPEETICHHE €€ IPy30I0AbEMHOCTH.

Pa3nes 5. PaGoTra 1 MOIIHOCTB. DHEpIrus

Mexanunueckast pabota. MOITHOCTb.

[IpocTble MeXaHU3MBI: pbvar, OJI0K, HAKJIOHHAs TIOCKoCTh. [IpaBuio paBHoBecus poruara. [Ipumenenue
IpaBUiIa paBHOBECHs pblyara K 0J10Ky. «3o0motoe mpaBuio» Mexanuku. KITJ{ mpocThIx MexaHH3MOB.
[TpocTble MeXaHU3MBI B OBITY U TEXHHKE.

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

MEXaHUYECKOHN HEPTUHU B APYroil. 3aKOH COXPaHEHUs JHEPIMH B MEXaHUKE.

JdemMoHcTpanuu

IIpuMepsl IPOCTBIX MEXaHU3MOB

JlaGopaTopHble paboThbl M ONBITHI

1. Onpenenenue padboOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUHM T€Ja 110 TOPU30HTAIbHON
MIOBEPXHOCTH.

2. UccnenoBanue yciaoBHi paBHOBECHSI pplyara.

3. Usmepenue KIIJ] HakJIOHHO MIIOCKOCTH.

4. V3yueHue 3aKk0OHa COXpaHEHHs] MEXaHUYECKON IHEPIHH.

8 KJIACC

Pa3nes 1. TenJioBble siBJIeHUs!

Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOro COCTOSHUH BemecTBa. Kpucrammimueckue u aMopgHbIe Tena.
OOBsicCHEHHE CBOMCTB ra3oB, KHUIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKEHHIH MOJIEKYJISIPHO-KHHETHIECKOM
teopun. CMauMBaHKe U KallWUIApHBIE siBJIeHUS. TeroBoe pacuMpeHue 1 ckaTue.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO IBUYKEHUS YaCTHUL.

Buytpennss sneprust Crioco0bl HU3MEHEHNS BHYTPEHHEH SHEpIUU: TeIulonepeiada U COBEpIIEHUE paOOThL.
Bunel Teronepenayn: TeMI0ONPOBOJHOCTh, KOHBEKLINS, U3TyYCHHE.

KonnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTD BelllecTBa. TenaooOMeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBienne u oTBepleBaHHE KPUCTAUIMYECKUX BELIECTB. Y JelbHas
teruioTta miuasieHus. [lapoobpazosanue u konneHcamnus. Mcnapenue (MC). Kunenue. Y aenpHas TemioTta
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHUS OT aTMOoc(hepHOro JaBieHus. BiaxHoCTh Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHAs TEII0TAa CTOPAHUS.

[Tpunnume! paboTe! TermoBsix aeurateneit. KIT/ remmoBoro aeuratesns. TermoBeie NBUTraTeIu U 3aluTa
okpyxarorieit cpeast (MC). 3akoH coXpaHEHHUS U MIPEBPAIICHUS YHEPTUHN B TEIIOBBIX mporeccax (MC).

JdemoHcTpaunu

1. HabGmronenne OpOyHOBCKOTO JIBUKEHUS

. Habmonenue muddyzun

. HaGmonenue siBeHni CMauyuBaHKs M KalTWJUSIPHBIX SIBJICHUI

. HaGmroenue TenioBoro pacuimpeHus T

. I3menenue naBneHus ra3a mpu M3MEHEHHH 00bEMa U HAarPEBaHUM HIIA OXJIAXKICHUU
. [IpaBuna usmMepeHus TeMmnepaTypbl

. Buzpl Terionepenaun

0 3 N L B~ W N

. OxnaxaeHue npu COBEPIIEHUN paObOTHI



9. HarpeBanue nipu coBepiieHHUH padOThl BHEITHUMH CUIIaMU
10. CpaBHeHME TEIIOEMKOCTEN Pa3TUYHBIX BELIECTB

11. HaOmrogenne KUIEeHUs

12 .HabnroaeHne mocTosSHCTBA TEMIIEPATYPhI MIPH MJIaBICHUU
13. Moaenu TEIJIOBBIX JBUTaTEIICH

JlabopaTopHbie padoThbI U ONBITHI

1. OnbITH IO OOHAPYKEHUIO AEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUS

2. OnbITH IO BRIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOM COJIM MJIHM caxapa

3. OnbITHl 1O HAOMIOIEHHUIO TEIUIOBOTO PACHIMPEHHS I'a30B, )KUKOCTEH U TBEPABIX TEI

4. Omnpenenenue 1aBiaeHUs BO3AyXa B OajIOHE MINPHILIA

5. OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT ero 00b&Ma U HarpeBaHus WU
OXJIaXKICHUS

6. IlpoBepka runoTe3sl TMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPUIECKOH TpyOKe
OT TeMIIepaTypsl

7. HaGnroienue n3MeHeHHsl BHyTPEHHEW YHEPTUU Teja B pe3yibTaTe TeIUIonepeadn U paboThl BHEITHUX
CHIT

8. MccaenoBanue sIBIEHUS TEIUIOOOMEHA IPU CMEITMBAHUU XOJIOJHOM U TOpSYei BOJIBI

9. OnpeneneHne KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MPH TEIUIO0OOMEHE C HarPEeThIM
METAJUIMYECKUM IIHIINHAPOM

10. Omnpenenenne yaenbHOU TEIOEMKOCTH BEIIECTBA

11. UccnenoBanue nmporecca UCTIapeHust

12. Onpenenenrne OTHOCUTENbHOM BIAXKHOCTH BO3AyXa

13. Onpenenenne yaenbHON TEIJIOTH TUTABJICHUS JIb/1a

Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

Dnektpuzarus Ten. [[Ba pona anexkTpudeckux 3apsaaoB. BzanmosenicTere 3apspkeHHBIX Tel. 3akoH Kyinona
(3aBUCHMOCTbH CHJIbI B3aUMOJICHCTBUSI 3aPsHKEHHBIX TEJ OT BEJTUYMHBI 3aPSJI0OB U PACCTOSHHS MEXTY TEIAMM).
Dnektpuyeckoe mosie. Hanpsok€HHOCTE 25ieKTprudecKkoro mojst. [IpuHIun Cyneprno3uiinm dIeKTPUIECKUX

MoJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIeMEHTapHBIN dekTpudeckuii 3apsia. Ctpoenue atoma. [IpoBogHukn
U JUDJICKTPUKHU. 3aKOH COXPAHECHHMS DJIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKUH TOK. Y CJIOBUS CYIIECTBOBAHUS JICKTPHUECKOTO TOKa. ICTOYHUKH IMMOCTOSTHHOTO TOKA.
JleficTBHS 3IEKTPUUECKOro TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUN TOK B KHUIKOCTAX
U Ta3ax.

DnekTpuyeckas uenb. Cuiia Toka. IJeKTpudeckoe HanpskeHue. ConpoTUBICHUE TPOBOAHUKA. Y I€IbHOE
conpoTuBIIeHHE BemlecTBa. 3akoH OMa aiis yuactka nenu. [locienoBarensHoe 1 napayuieaIbHOE COeIMHEHUE
MIPOBOJHUKOB.

PaboTa 1 MOIIHOCTH ANIeKTprUecKoro Toka. 3akoH [[xoyns— Jlenma. DneKkTpudeckye 1eny 1 moTpeOnuTeTn
ANEKTPUIECKOM Hepruu B ObITY. KOpoTKOE 3aMbIKaHUE.

[TocTostHHBIE MarHWTHl. B3anMoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1noje. MarHutHoe noiie
3eMJIM ¥ €ro 3HauYeHHe JJis )kM3HM Ha 3emuie. OnbIT Opcerena. MarHuTHOE MoJie SJIEKTPUYECKOr0 TOKa.
[IpyumeHeHue JIeKTPOMAarHuTOB B TEXHUKE. J{eficTBHE MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
DJeKTpOoABUTaTEIb IOCTOSTHHOTO TOKa. Vcronb30BaHne 35IeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOMCTBaX U
Ha TPaHCIOpTE.

OmneiTel @apazes. SIBnenue anexkTpoMarauTHON HAYKIUU. [IpaBuio Jlenna. Dnexrporeneparop. CiocoOs
MOJTyYEHUs DJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIMU Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUU.



JdemMoHcTpauuu

1. DOnexrpuzauus ten

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

OnexTpocTaTHuecKast HHIYKIUSA

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsI0B

[IpoBOOHUMKY U TUANEKTPUKH

MonennpoBaHu€E CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO MOJIS

e A o

VIcTOYHUKM TOCTOSIHHOTO TOKa

9. JlelicTBuUSA DIIEKTPUYECKOIO TOKA

10. DneKTpUYECKHil TOK B KUJIKOCTU

11. I'a30BbIi1 pa3psag

12. I3mepenue cuibl TOKa aMIIepMETPOM

13. 3MepeHue aIeKTpUYECKOro HAIpPSDKEHNs BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONPOTHUBIIEHUI

15. B3aumopeiicTBre OCTOSHHBIX MarHUTOB

16. MopenupoBaHue HEBO3MOKHOCTH pa3/ICJICHUs MIOJIOCOB MarHuTa
17. MoaenupoBaHHe MarHUTHBIX M0JIEH IOCTOSTHHBIX MAarHUTOB

18. OmnbIT Opcrena

19. MarnuTHOE 1oJie TOKa. DJIEKTPOMAarHuT

20. JlelicTBME€ MarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM

21 DnexTpoaBUraTe b NOCTOSHHOTO TOKA

22. UccnenoBanue sIBIEHUS SJIEKTPOMArHUTHON UHIYKIIUU

23. Onbitel dapanes

24. 3aBUCUMOCTb HAlpaBJICHUsI UHIYKIMOHHOTO TOKA OT YCJIOBHIl €r0 BO3HUKHOBEHHUS

25. DIIeKTpOreHepaTop MOCTOSSHHOTO TOKa

JlabopaTopHbie padoThl U ONBITHI

1. OnpIThI 1O HAOTIOJEHUIO 3JIEKTPU3ALUU TeJl MHAYKLIKEH U PU CONTPUKOCHOBEHUHU
I/ICCJ'IGI[OBaHI/Ie JleﬁCTBHH QJICKTPHUYCCKOI'O I10JIA Ha IIPOBOAHUKHU U JUIJICKTPUKH
COopka u mpoBepKa pabOThI ANMEKTPUIECKON IETTH MOCTOSHHOTO TOKa

N3mepenue u peryanpoBaHue CUIIbI TOKA

CRENESIN

N3mepenne u peryaupoBaHue HaAPsHKCHUS

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

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOIO COMPOTHUBIICHHUSI IPOBOAHUKA OT €r0 JIIHHBI,
IUIOIA/IM NOTIEPEYHOr0 CEUYEHHUS U MaTepuaia

8. IlpoBepka mpaBuiia CIOKEHUS HANPSHKEHUI MPU MOCIEI0BATEIILHOM COSMHEHUH IBYX PE3UCTOPOB

9. TlpoBepka nmpaBuia JIsl CUJIBI TOKA MPU NapauIeIbHOM COeIMHEHUU PEe3UCTOPOB

10. Onpenenenne pabOTHI MIEKTPHUUECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOP

11. Onpenenenrie MOITHOCTH ANEKTPUUECKOTO TOKA, BBIICIISIEMON HA PE3UCTOPE

12. VccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, YIIETO Yepe3 JIaMIIOUKY, OT HaMPsDKEHUS Ha Hell

13. Onpenenenne KIIJI narpeBarens

14. ViccnenoBanrne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB

15. VI3yuenue MarHuTHOTO MOJIS MMOCTOSIHHBIX MAarHUTOB MPU UX 0OBEAUHEHUU U Pa3IeTICHUH

16. ViccnenoBanue AeCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY



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

18. M3yuenue nelicTBUs MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

19. KoHcTpyrpoBanue U u3ydyeHue paldoThbl 3JIEKTPOABHUraTENs

20. U3zmepenue KIIJ[ anekTpoaBUraTebHON yCTaHOBKU

21. OnbITHI 10 UCCIEA0BAHUIO ABJICHUS JIEKTPOMATHUTHONW MHAYKIIMU: UCCIIEI0BAaHUE U3MEHEHUM
3HAYEHUS U HallpaBJICHUs NHIYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUA

Mexanunueckoe aBmxeHue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBUKEHUs. PaBHOMEPHOE IPAMONIMHEHOE IBU)KEeHHE. HepaBHOMEpHOE NPSAMOIUHENHOE IBHKCHUE.
CpenHsist ¥ MTHOBEHHAsI CKOPOCTh TeJla IIPYU HEPAaBHOMEPHOM JBH)KEHHUU.

Yckopenue. PaBHOycKOpeHHOE TpsiMOTHHEHOE BIKeHue. CBoOoaHOe manenue. OnbiTel ["anumes.

PaBHOMepHOE ABMMXKEHUE IO OKpyxkHOCTH. [leprnona u yactora oOpamienus. JIluneliHas u yrioBasi CKOPOCTH.
[{eHTpOCTPEMUTENBHOE YCKOPEHHUE.

IIepssiit 3axk0oH Herorona. Bropoit 3akon Herorona. Tperunii 3akon HerotoHa. [TpuHiun cyneprno3unyuu
CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cujia TPEHHS CKOJIbKEHHUSI, CUJIa TPEHUS TIOKOS, IPYTHe BUJIbI
TPEHMSL.

Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOTHOTO TaieHus. J{BIKEHHE TUTaHeT
Bokpyr Comnnua (MC). [lepBas kocMuueckasi CKOpocTb. HeBeCOMOCTh U meperpysKu.

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

Nmnynbe Tena. U3Menenue ummyibca. Miynbe cuibl. 3aKOH COXpaHEHUs: UMITyJibca. PeakTuBHOE
newxkenue (MC).

Mexannueckasi paboTa 1 MOIIHOCTb. PaboTa cuit TskecTH, ynpyroctu, TpeHus CBsi3b SHEPrUM U paboThI
IToTrenumanbpHas YHEPTUs TeJa, MOJHATOrO HaJl HOBEPXHOCTHIO 3eMiIM. [IoTeHInanbHas SJHEprus CokaTon
npyxuHbl. Kunetnueckast sneprus. Teopema o KWUHETHUECKON SHEPIHU. 3aKOH COXPaHEHHSI MEXaHUYECKON
SHEPIUH.

JdemMoHcTpanuu

Habmtoienne MexaHn4eckoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA

CpaBHEHHE MyTel U TPACKTOPHI IBIXKEHHSI OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO PA3HBIX TEJI OTCUETA
N3mepenne CKOpOCTH U YCKOPEHHUSI MPSIMOJIMHENHOTO ABUKEHUS

HccnenoBanue npu3HAKOB PaBHOYCKOPEHHOI'O JBHKEHUS

A

Habutoienue nBr>XeHuUs Tejia o OKPY>KHOCTU

6. HabGmoienne MexaHW4YeCKUX SIBJICHUN, TPOUCXO/ISIINX B cUcTeMe OTcuéTa « Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTENIBHO KaOMHeTa (PU3UKU

7. 3aBUCHMOCTb YCKOPEHHUS TeJIa OT MACChl TeJla U ICUCTBYIOIIEH HAa HETO CUJIbI

8. HalOmroneHue paBeHCTBA CUJI PU B3aUMOICHCTBUU TEI

9. M3meHeHue Beca Tea MpU YCKOPEHHOM JIBUKEHUU

10.ITepenaua ummnynbca Npu B3aUMOJICUCTBUU TEJ

11.ITpeoOpa3zoBanms SHEPTUU IPH B3aUMOJICHCTBUU TS

12.CoxpaneHue uMmyJibca mpu HEYNPYroM B3auMOJICUCTBUU

13.CoxpaHeHure UMIyJibca MpU a0COTIOTHO YIIPYTOM B3aUMOCHCTBUN

14 . HabnroeHue peakTUBHOTO JIBHYKECHUS



15.CoxpaHeHre MeXaHNUECKOW YHEPIUU IPU CBOOOTHOM MaJeHUU
16. CoxpaHeHne MEXaHMYECKON SHEPTUH NPH JIBUKEHUU Teja o]l AeUCTBUEM NPy KUHBI

JlabopaTopHblie padoThl U ONBITHI

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

2. Ompenenenue cpeiHel CKOPOCTH CKOJIBKEHHS OpycKa WM JBM)KEHUS [IapuKa M0 HAKIOHHOMN
TUIOCKOCTH

3. Ompenenenue yCKOpeHHs TeJa IPU paBHOYCKOPEHHOM JIBUKEHUU 110 HAKIIOHHOM MJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HaualbHOM
CKOpPOCTH

5. IIpoBepka rumoTe3bl: €ClIv MPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauyadbHON CKOPOCTH IYTH OTHOCSATCS
KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJIMHAKOBBI

6. HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIJIBI HOPMAJIBHOTO JTaBJICHUS

7. Ompenenenue ko3 HUIMEHTA TPEHUS CKOJIBKECHHUS

8. Omnpenenenue >kECTKOCTH MPYKUHBI

9. Ompenenenue paboOTHI CUIIBI TPEHHS IPH PABHOMEPHOM JBI)KEHUH TEJIa IO TOPU30HTAIBLHON
MOBEPXHOCTHU

10.0npenenenure pabOThl CHIBI YNPYTOCTH MpPU MOABEME TIpy3a C UCMOIB30BAHUEM HEMOJIBHKHOTO U
MIOJIBUYKHOTO OJIOKOB

11.M3y4yeHne 3aKoHa COXpaHEHUsI SHEPTUU

Pa3zgea 2. MexaHn4ecKne KoJe0aHUA U BOJTHBI

KonebarenbHoe aBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KosieOaHUil: Iepuol, 4acTOTa, aMIUIUTY1a.
MaremaTruecKuii 1 Ipy>KUHHBIA MasTHUKU. [IpeBparienne sHepruu npu KouedaTeIbHOM JIBUKCHUH.
3aryxatomue kojiebanusi. Beinyxiennsie konedanus. Pezonanc. Mexannueckue BosiHbl. CBOWCTBA
MexaHu4YecKux BoJH. [Ipo nonbHBIE U onepedHble BOIHBIL. J[JIMHA BOJIHBI U CKOPOCTH €€ paclpoCTpaHEeHMUSL.
Mexanudeckue BOJIHBI B TBEPIOM Tele, ceiicMuueckue BosHbl (MC).

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHAa. OTpaxkeHue 3Byka. Mudpa3Byk u yapTpa3ByK.

JdemoHcTpanuu

1. Habmoienue xosiebaHuii Te noj 1eHCTBUEM CHIIBI TSYKECTH U CHIIbI YIIPYTOCTH
2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha TPY>KUHE

3. HabGmroieHre BBIHYKICHHBIX KOJICOAHUI U pEe30HAHCa

4. PacripocTpaHeHue 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 KojieObaHu MaTeMaTUYECKOT0 MasiTHUKA

2. OnpeneneHue 4acTOThl M MeprUoaa KoJieOaHWH MPY>KUHHOTO MasiTHUKA

3. UccnenoBaHue 3aBUCMMOCTHU NIeproia KojaeOaHui MOABEIIEHHOTO K HUTH Ipy3a OT JJIMHBI HUTH

4. VccnenoBaHue 3aBUCUMOCTH TIEPHO/Ia KOJICOaHUI TPy KUHHOTO MasTHUKA OT MacChl Tpy3a

5. IlpoBepka HE3aBUCUMOCTH TEepHOa KoJiebaHuii rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a

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

7. 3mepeHune yCKOpeHHs CBOOOTHOTO MaeHHUS

Pa3znen 3. DiieKTPOMATrHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI



3HCKTpOMaFHI/ITHOC IIO0JIC. SHCKTPOMaFHI/ITHHe BoiHEI. CBOMCTBa SJICKTPOMArHUTHBIX BOJIH IIxana
SJICKTPOMArHUTHBIX BOJIH. Hcnonws3oBanue QJICKTPOMATrHUTHBIX BOJIH JJIA COTOBOM CBSI3H.
QHCKTpOMaFHI/ITHaH npupoaa CBCTa. CKOpOCTL cBeTa. BoIHOBEIE CBOMCTBA CBETA.

JdemoncTpanuu
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
2. BoiHOBEBIE CBOMCTBA CBETA

JlabopaTtopHblie padoThl U ONBITHI

1. MSyquI/IC CBOICTB OJICKTPOMATrHUTHBIX BOJIH C TIOMOIIIBIO MOOHJILHOTO Teﬂe(i)OHa

Pa3gea 4. CBeToBbI€ AABJICHUSA

JlyueBas monensb ceta. Mcrtounuku ceta. [IpsmonuneitHoe pacnipoctpaneHue csera. 3atmenust CosHua u
Jlynsl. OtpakeHue cBeta. [Imockoe 3epkano. 3aKOH OTpa)KEHMsI CBETA.

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

Jlunza. Xox mydeit B muH3e. Ontudeckas cucreMa otoanmnapara, Mukpockorna u teneckorna (MC). ['ma3
KaK OITHYECKasi cucTeMa. biM30pyKocTh U AallbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. Clio)keHue CrieKTpajbHBIX 1[BETOB. Jucnepcus
CBETa.

JdemMoHcTpanuu

IIpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiienne ceera.

OnTHyeckuii CBETOBOI.

Xox myuelt B coOMparolel JIMH3e.

Xox J1ydeil B paccenBarolen JIMH3E.

® Nk =

[Tomyuenue n300paskeHH ¢ MOMOIIBIO JTHH3.

9. Ilpunuun aeictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOIA.
10.Monens riasa.

11.Pa3nosxxenue 6eoro cBeTa B CIEKTP.

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

JlaGopaTopHbie padoThl U ONBITHI
1. UccnenoBanue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOT'O JIyda OT yIJla MaJeHus.
2. 3yuyeHue xapakTepuCTHK U300pakeHUs IIpeIMETa B INIOCKOM 3€pKaJie.

3. UccnenoBanue 3aBUCMMOCTH yTJia MPEJIOMIIEHHS CBETOBOTO JIy4ya OT yIJja MaJeHus Ha FPaHULE «BO31yX
—CTEKJIOM.

4. Tlonydenne n300paxeHUM C TOMOIIBI0 COOMPAIOIIECH JIMH3BI
5. Onpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKON CHIIBI CO OMPArOIIEH JIMH3HI.
6. OTBITHI O PA3JI0KEHHUIO OEJIOTO CBETA B CIIEKT).

7. ONBITHI IO BOCIPUATHUIO [[BETA MPEIMETOB MPHU UX HAOIIOCHUH Yepe3 [IBETOBBIE (PHIIBTPHI.

Pa3nen 5. KBanToBble IBJICHUSA

OmnbiTel Pe3epdopaa u mranerapruas Moaenb atoma. Mogenbs aroma bopa. Mcnyckanue u norsomeHue
cBeta aToMoM. KBaHThI. JInHEHUaThie CIEKTPHI.

PaguoakTtuBHOCTB. Anb(a, 6eTa u rammansnydenus. CTpoeHue aToMHOro siipa. HykionHas Mmonenb



aTOMHOTO siipa. M30Tomnsl.
PannoaktusHble NpeBpaienus. Ilepuon nmomypacnaaa aTOMHBIX s1ep.
SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOTO YHCEN. DHEPIHsl CBSI3U aTOMHBIX STEP.
CBs3b Macchl M 9Hepruu. Peakiuu cunresa u nenenus suep. Ucrounuku snepruu Connua u 38€31 (MC).
SnepHas sHepreTuka. JleificTBUs paAMoaKTUBHBIX W3Ty4YeHUI Ha xuBble opranu3msl (MC).

JdemoncTpanuu

1. CeKTpbl U3I1y4E€HHS U OTJIOLICHHUS.

2. CHeKTpbl pa3In4HbIX ra30B.

3. CnekTtp BoAopoa.

4. HabmoneHnue TpekoB B kamepe Buibcona.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3ITyUSHHH.

6. Perucrpanus u3inydeHus IpUpOAHBIX MUHEPAJIOB U IIPOAYK TOB.

JlabopaTopHbie padoThI U ONBITHI

1. HaGnroieHue CIUIOMIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTHU YaCTHUIIBI 10 TOP MO3HOMY MyTH (110 poTorpadusim).
3. U3mepenue paanoakTuBHOTO (hoHa.

IToBTOpHTE/IBLHO-0000IIAOIINIT MOLY/Ib

[ToBTOPUTENEHO-0000IIAOIINI MOJTYJIb TPEIHA3HAYCH JIJISl CHCTEMAaTHU3alUK U 00O0IICHHSI TPEAMETHOTO
COJIep’KaHUs U OIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPU U3yUECHUHU BCETO Kypca (U3HUKH, a TAaKKE IS
noaroToBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 9K3aMEHY 10 (pu3uKe It 00y4Jaronmxcsi, BHIOPABIINX 3TOT
y4eOHBIH MpeMeT.

[Ipu u3yueHun 1aHHOTO MOYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI JESTEILHOCTH, HA OCHOBE
KOTOPBIX 00ECTICUNBACTCS JOCTHIKCHHE MTPEIMETHBIX U METAINPEJIMETHBIX TUTAHUPYEMBIX PE3yJIbTaTOB
o0yueHwust, GOpMHUPYETCsl ECTECTBEHHO-HAYyYHAs! TPAMOTHOCTH: OCBOSHHE HAYYHBIX METOJOB UCCIIETOBAHHS
SIBJICHUM MIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSICHATh (PU3NYECKUE SIBJICHHUS, IPUMEHSIS
MOJIyYEHHBIC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCJIe KaUeCTBEHHBIC U DKCTIEPUMEHTAJIbHEIE.

[TpuHIMNIHATIBHO EATENBHOCTHBIN XapaKTep JaHHOTO pa3zena peain3yercs 3a CYET TOTO, YTO yUalluecs
BBITIOJIHSIFOT 33JIaHUS, B KOTOPBIX UM IIpeJiaracTcs:

— Ha OCHOBE MOJYYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSICHATH (DU3MUECKHE SBICHUS B
OKPY’KaloIlle MpupoJie U MOBCEIHEBHOM KU3HU;

— HCIIOJIBb30BaTh HAYYHBIC MCTOIbI UCCIICAOBAHUA (I)I/ISI/ILIGCKI/IX ﬂBJ'ICHHfI, B TOM YHUCJIC IJIs1 IIPOBEPKU
THUIIOTE3 U NNOJIYUYCHUS TCOPCTHUUCCKUX BBIBOOOB;

— O00BACHATH HAay4YHBIC OCHOBBI HanOoJIee BAXKHBIX IIOCTI/I)KGHI/II\/’I COBPCMCHHBIX TGXHOHOFHﬁ,
HanpuMmep, IpakKTUICCKOTO UCIIOJIB30BAHUSA PA3JIMYHBIX UCTOYHUKOB SHCPIruh HAa OCHOBC 3aKOHA IIPC-

BpalllCHUA U COXPAaHCHUA BCCX U3BCCTHBIX BUJI0OB OHCPIUH.

Kaxxnas u3 Tem jaHHOTO paszzelia BKIIOYAeT SKCIEpUMEHTAIbHOE HCCiel0BaHne 0000IIat0Iero
xapakrepa. Paznen 3aBepiaeTcsi IpoBeICHHEM TUarHOCTHYECKON M OIEHOYHOU pabOThI 32 KYpC OCHOBHOM
IIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

Nzyuenue yueOHoro npeamera «Duzmka» Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHMs TOHKHO
o0ecrnieunBarh AOCTHIXKCHUC CIICAYIOINX JTUYHOCTHBIX, METAIIPCAMETHBIX U IIPEAMCTHBIX 06pa3OBaT€J'II)HBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbHI
Ilampuomuueckoe 6ocnumanue:
— TIpOsIBIIEHHE HHTEepeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3NUECKOM HayKH;
— IIEHHOCTHOE OTHOILLIEHHE K JOCTHKEHUSM 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 PUMEHEHUEM JTOCTHKECHUN (PU3UKH;
— OCO3HAaHHE BAJXHOCTU MOPAJIBHO-3TUYECKUX IIPUHLUIIOB B IEATEIBHOCTH YUEHOTO.
Icmemuueckoe 6ocnumanue:

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

Hennocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHE IIEHHOCTU (PU3NIECKOI HAyKH KaK MOIIHOTO WHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI

Pa3BUTHUS TEXHOJOTHUH, BA)KHEHUILIEH COCTABIISIONIEH KyJIbTYpPBI;
— Ppa3BUTHUE HAy4YHOMU J1I0003HATEIBHOCTH, HHTEPECA K UCCIIEN0BATEIBCKON AEATEIBHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATNLHO20 D1AZONONYUUA:

— OCO3HAaHHUE IIEHHOCTU 0€30I1aCHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUPE,
BaYKHOCTHU IIPaBHJI O€30M1ACHOTO MOBEJICHUS HA TPAHCIIOPTE, Ha I0POrax, C 3JIEKTPUUECKUM U TETJIOBBIM
000py/1I0BaHUEM B IOMAIIHUX YCIOBHSIX;

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

Tpyooeoe éocnumanue:

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

TEXHOJIOTMYECKON M COLMAIIbHON HANpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIe U (U3NYECKUX 3HAHUM;
— MHTEpeC K MPaKTUYECKOMY M3Y4EHHUIO Npodeccuil, CBA3aHHBIX C QUBUKOM.
JKonocuueckoe éocnumanue:

— OpHEHTAIMs Ha TpUMEHEeHNEe (PU3NIECKUX 3HAHUM JISl PEIISHUs 3a/1a4 B 00JIaCTH OKPY KArOIIeH
Cpebl, TUTAHUPOBAHUS IIOCTYIKOB U OIICHKH WX BO3MOXHBIX MTOCJICICTBHU JIJISl OKPYIKAOIIEH CPEIbI;

— OCO3HaHHE TIIO0AJHHOTO XapakTepa SKOJIOTHYECKHX IMPOOJIEM M ITyTeH MX pelIeHusI.
Aoanmauyusa odyuarouiecoca K U3MeHAOUWUMCA YCIA08UAM COYUAIbHOU U RPUPOOHOTL CPeObl:

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

— IHOBBINICHUC YPOBH: CBOEH KOMIIETEHTHOCTH 4epe3 IMPaAKTHYCCKYIO ACATCIIbHOCTD,



— NOTPeOHOCTh B (POPMUPOBAHUHN HOBBIX 3HAHHM, B TOM yucie (GOpMyIUpOBaTh €U, MOHSITHS,

TUTOTE3b O (PU3UIECKUX OOBEKTaX U SBICHHUSIX;
— OCO3HaHHE Ne(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCcTH (HU3UKH;
— IUIAHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETEHUU HOBBIX (DU3UYCCKUX 3HAHUA,

— CTPEMIICHHUC aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBA3U MPUPOBI, 06HIGCTBa 1 DKOHOMHKHU, B TOM

YHUCJIEe C UCTIOIh30BAHNEM (PU3HUECKUX 3HAHUH;
— OIICHKA CBOUX JIEUCTBUH C YUETOM BIMSHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOMXHBIX II100aIbHbBIX
MOCJIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI

YHuBepcanbHble IO3HABATE/IbHbIE 1eiiCTBUSA

Basoewie nozuueckue oeiicmeus:
— BBISBJISITh M XapaKTePHU30BaTh CYIIECTBEHHBIE IPU3HAKN O0OBEKTOB (SIBJICHUN);
— yCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIUU, OCHOBAHHMSI JIJI1 000OIICHHS M CPaBHEHUS;

— BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYNS B paCCMATPHUBACMbBIX (baKTaX, JaHHBIX 1 Ha6J'II-OI[eHI/IHX,
OTHOCAIIHNXCA K CI)I/ISI/IIICCKI/IM SIBJICHUAM,

— BBIABJIATH IPUYHUHHO-CIICACTBCHHBIC CBA3U ITPH U3YUCHHUHN (1)I/I3I/I‘ICCKI/IX SIBJICHHH U IIponuccCCoB;
A¢CJIaThb BBIBOJbI C UCITOJIB30BAHUCM ACAYKTHBHBIX U HHAYKTHBHBIX YMO?»aKJHO‘IeHHﬁ, BBIABHUTI'aTh
THUITOTE3bI O B3AUMOCBA3AX (1)I/I3I/ILI6CKI/IX BCJINYHMH,

— CaMOCTOSITEIBHO BBEIOMPATh CIIOCO0 penieHus yueOHol Gpu3nyeckoil 3a1aun (CpaBHEHHE HECKOJIBKUX
BapUaHTOB PELICHUs, BEIOOP HanOoIIee MOIXOAAIIEr0 C yYETOM CaMOCTOSITEIEHO BBIZCICHHBIX
KpUTEPUEB).

Bba3zoevie uccneoosamenvckue oeicmeus:
— HCIOJIb30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MMO3HAHMS;

— IMPOBOAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (I)I/ISI/I'ICCKI/II‘/JI
OKCIICPUMCHT, HeOO0JIbIII0E HUCCICIOBAHUC (I)I/I3I/ILICCKOFO SAIBJICHUA,

— ONICHUBATh HA TPUMCHUMOCTDb U JOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, IMOJIYYCHHYIO B X01€ UCCIICIOBaHUA
HJIN DKCIICPUMCHTA,

— CaMOCTOSITENILHO (OpMYyITHUPOBaTh 0000IIEHNUS U BBIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OIIBITA, UCCIICOBAHUS;

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

MIPEIOJIOKEHHUS 00 UX PA3BUTHUU B HOBBIX YCIOBHSX U KOHTEKCTaX.
Paboma c ungpopmayuei:

— TPUMEHSTDH PA3TUYHbIE METObI, HTHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE U 0TOOpe MHPOPMALIUN UITH

JIAHHBIX C Y4E€TOM IpeIOKEHHON yueOHOU (pU3nUecKoil 3a1auu;

— aHaJM3UPOBATh, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATh HHPOPMAILIMIO PA3INYHBIX BUAOB U (popm
NIpEACTaBICHUS;

— CaMOCTOSITENTFHO BBIOMPATh ONTHMAJIBHYIO ()OpMY IpeACTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH

pelaemMble 3a/1a4H HECIIOKHBIMU CXEMaMH, AUarpaMMaMi, HHOH rpadukoil 1 uX KOMOWHAIHSMU.



YHHBepcanbﬂme KOMMYHHKAaTHBHbIC HeﬁCTBHH

Obwenue:

— B X07ie 00CYyXJIeHHUs y4eOHOr0 MaTepuala, pe3yJbTaToB Ja00paTOPHBIX PadOT U MPOCKTOB 33/1aBATh
BOITPOCHI IO CYHICCTBY O6CY)KI[aeMOI\/II TEMBbI U BbICKA3bIBATh UJICH, HALICJICHHBIC Ha PCIICHHEC 3aJa4u U
noJiiep KaHue 01aroKenaTeIbHOCTH OOIICHHUS;

— COIIOCTABJIATH CBOHU CYXJICHUA C CYKACHUAMU JPYTHUX YHACTHUKOB JUajiora, 06HaPY)KI/IBaTB
pa3IM4Me U CXOJCTBO MO3UIINI;

— BBIPpaXaThb CBOIO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

— TyOJUYHO MPENCTABIISATH PE3yJIbTAThl BHIIOJHEHHOTO (DU3MYECKOTO OIBITa (IKCIIEPUMEHTA,
HCCIIE0OBaHUS, TIPOEKTA).

Coemecmuasn desamenvHoCmMb (COMPYOHUUECHBO):

— TIOHUMATh ¥ HCIIOJIB30BaTh MPEUMYIIECTBa KOMaHHOW ¥ WHAMBHYaIbHON paOOTHI MPH PEIICHUH
KOHKPETHOU (pU3UYeCKOi TPOOIeMBI;

— MNPUHUMATH LEJIH COBMECTHON AESITEIbHOCTH, OPIaHU30BBIBATh ACUCTBUSA 0 €€ JOCTUKECHHUIO:
pacnpenensTb pojau, 00CyKAaTh IPOLECCH U pe3yIbTaThl COBMECTHOM paboThl; 0000111aTh MHEHUS
HECKOJIbKHX JIIO/ICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTBI, JA0CTHUI'ast KAUCCTBCHHOI'O PE3YyJIbTaTa I10 CBOCMY HAIIPABJICHUIO U
KOOPpAUHHPYA CBOU HeﬁCTBHH C APYTUMH YJICHAMHU KOMAaHIbI;

— OICHHMBATh Ka4C€CTBO CBOCTO BKJIaJa B O6H.[PII>1 MPOAYKT IO KPUTECPUAM, CAMOCTOATCIBHO

C(i)OpMYJ'II/IpOBaHHBIM yY4aCTHUKaMH BSaHMOHeﬁCTBHH.

YHHBepcaﬂbele PETYJIAATUBHBLIC JeHCTBUSA

Camoopzauumuuﬂ:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIMUX IS pelIeHUS (PU3NIECKUX
3HAHUI;

— OPHEHTHUPOBATHCA B PA3TUYHBIX MOAX0aX NPUHATHS pelieHUH (MHIUBUAYaIbHOE, IPUHSATHE
peleHus B TpyIIIe, IPUHATUE PEIICHUH Irpynmoil);

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

— Jz1enath BBIOOp M OpaTh OTBETCTBEHHOCTh 3a PEIlICHHE.
Camokonumpons (peghnexcusn):
— J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U MPEeJUIararh MiaH e€ N3MEHEHHUS;

— OOBACHATH NPUUUHBI JOCTHKEHHS (HETOCTH)KEHUS) Pe3yIbTaTOB JIEATEILHOCTH, AaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHUBBI B ICATEIBHOCTD (B TOM YHCJIE B XOJ] BHIIOJIHEHUS (PU3UIECKOTO UCCIIEOBAHUS
WA IPOEKTa) Ha OCHOBE HOBBIX 0OCTOSITEIHCTB, MI3MEHHUBILIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKILIUX TPYAHOCTEH;

— OIICHUBATHb COOTBCTCTBHUC PE3YyJIbTaTa LHCIU U YCIOBUAM.

9M0uu0HaJleblﬁ UHmeslieKkm:



— CTaBUTh ce0s1 HAa MECTO JAPYroro YejaoBeKa B X0J1€ CIIopa WK AUC KYCCUU Ha HAyYHYIO TEMY,

IIOHUMAaTb MOTUBBI, HAMCPCHHA U JIOTUKY APYroro.
Ilpunamue ceoa u opyzux:

— IpHU3HABaTh CBOE MPABO HA OLIMOKY MPH pelIeHnr (PU3HUECKUX 33/1a4 WIK B YTBEPKACHUIX Ha

HAay4YHBIE TEMBI U TaKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJIbTATDBI

7 KJIACC

[IpenmeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD Y 00yUaIOIIUXCS

YMEHHM:

— JCIIOJIb30BATh MOHATHUS: (U3NIECCKHUE M XUMHUYECKHUE SBIICHHS, HAOIOACHUE, SKCIIEPUMEHT, MO/IEIb,
THITOTE3a; SAMHULBI (PU3NICCKUX BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHbie COCTOSIHUS BEIECTBA
(TBEpHoe, XXUAKOE, ra3000pa3HOe); MEXaHUYECKOE ABMKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE,
MPSMOJIMHEITHOE ), TPACKTOPHSI, pAaBHOCHCTBYIOMAs cuJl, neopmanus (ynpyras, uiacTuaeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

— pas3iinvuaThb ABJICHHA (I[H(b(l)y:‘)l/lﬂ; TEIIJIOBOEC ABUXKCHHUEC YaCTUL BEIIECCTBA; pABHOMCPHOEC ABUKCHUC,
HCPABHOMCPHOC IBHIKCHUC, NHCPLIUA, BSaHMOﬂCﬁCTBHe TCJI; paBHOBCCHC TBépI[BIX TCI C SaerHHéHHOﬁ
OCBIO BpallICHUA; II€pcaada JaBJICHUA TBépI[BIMI/I TCIaMU, ) KUJIKOCTAMHU U I'a3aMU, aTMOC(i)epHOG
JAaBJICHUEC, ILIAaBAHHUC TCJI; IMPCBPAIICHUA MEXaHU4JeCKOM 3HepI‘I/II/I) II0 OIMMCAHUIO UX XaPaKTCPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘leCK06 SIBJICHHUC,

— Ppacno3HaBaTh IPOSBICHHE M3YUYEHHBIX (PU3MUECKUX SIBJICHUH B OKPY>KaOLIEM MUDPE, B TOM YHUCIIe
(u3nyeckue SBICHUS B IPUPOJIE: IPUMEPHI IBMXKEHUS C PA3TIMYHBIMU CKOPOCTSMU B )KUBOW U HEXKUBOU
HpUpPOE; NeHCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHHUKE; BIUSHUE aTMOC(HEPHOr0 JaBJICHUS Ha )KUBOH
OpraHu3M; IJIaBaHUE PbIO; PHIYAry B TEJIE YEJIOBEKa; IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B
yueOHY10, BBIIETISTH CYIIECTBEHHbIE CBOWCTBA/TPU3HAKU (PU3UUECKUX SBICHU;

— OIIUCBIBATh U3YUYECHHBIE CBOMCTBA TeJ U (PU3NYECKHE SBICHUS, UCIIONB3Ys (PU3HMUECKUE BETUUNHBI
(macca, 00BEM, IIIOTHOCTH BELIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa
TSDKECTH, BEC TEJIa, CUJIA TPEHUS, 1aBlieHue (TBEPAOIO Tea, )KUIKOCTH, ra3a), BhITAIKUBAIOLIas CUIA,
MeXaHu4eckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CUJIbI, KOA((UIIMEHT MOJIE3HOTO 1eHCTBHS
MEXaHU3MOB, KHHETHUYECKasl ¥ MOTEHIMAJIbHAs SHEPTHs); IPU ONMUCAHUHU MPABUIIBHO TPAKTOBATh (hr3u-
YEeCKHI CMBICI UCTIOIb3YEMBIX BEJTMUNH, UX 0003HAUYEHUS U €AMHUIBI (PU3NUYECKUX BEITMUNH, HAXOAUTh
(opMyIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMH, CTPOUTDH I'papuKu

HU3YYCHHBIX 3aBHUCUMOCTEH (bI/ISI/I‘-IeCKI/IX BCINYMH,

— XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBICHUS U MIPOLECCHI, UCIOIb3Ys MPAaBUIa CIOKECHUS
cu1 (BOOJb OJHOU IpsIMON), 3aK0H I'yka, 3akoH [lackains, 3akoH Apxumena, IpaBUiI0 paBHOBECHS
pbryara (6J10Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHMUECKOM SHEPTUH; TIPU 3TOM

JlaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHUE;

— OOBACHATH (PU3UUECKUE SIBJICHUSA, MPOLECCHl U CBOWCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTyaluH IPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BbIABIATH IPUYNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00BbsicHeHUE U3 1—2 JIOTHYECKUX IIAroB C OMOPoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (DU3UYECKUX SIBICHUI,

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

— pemiath pacu€THBIC 331a4K B |—2 NEHCTBHS, UCTIONB3Ys 3aKOHBI B (DOPMYJIBI, CBSI3BIBAIOIINE
¢u3nvecKne BEINYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3allMChIBATh KPATKOE YCIOBHE, TO-



CTaBIISATh (PU3MUECKUE BETMUMNHBI B (POPMYIIBI M TPOBOIUTH PAaCUEThl, HAXOAUTh CIIPABOYHBIE TaHHBIE,

HE0OXO0IUMBIE JUIsl PEIIeHUs 3a]a4, OLIEHUBATh PEAIMCTUYHOCTh MOTYUYEeHHON (PU3UUECKOI BEINYMHBL;

— pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh IPU MOMOLIN (PU3UUECKUX METOJIOB; B ONMCAHUU
HCCIIEIOBAaHUS BBIJEISITH [IPOBEPSAEMOE MPEANIONOKEHHE (TUIIOTE3Y ), Pa3InyaTh U UHTEPIPETUPOBATH

HOJ'Iy‘IGHHBIfI pE3yibTaT, HAXOAUTH OILINOKHU B XO0JE€ OIIbITa, A€JaTh BBIBOJBLI I1O €TI0 PE3YyJIbTaTaM;

— MPOBOAMTH OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SABJICHUHN WM (U3NUYECKUX CBOWCTB TEII:
(hopMynupoBaTh MPOBEPsiEMbIE MPEANIONOKEHHSI, COOUPATh YCTAHOBKY U3 MPEAI0KEHHOr0 000py10Ba-

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

— BBINOJHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tejla, 00bEMa, CHIIbI U TEMIIEPATYPbI
C UCIOJIb30BAaHUEM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB; 3aMKCHIBATh IIOKa3aHUS PUOOPOB € YUETOM
3aTaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI;

— TMPOBOAWTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHON (PU3UUECKOM BEITMYHUHBI OT JIPYTOH C
HCTIOIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBIIKYIIETOCS TeJa OT BPEMEHHU
JBIDKEHUS TeJla; CUJIbI TPEHUS CKOJBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te U
HE3aBUCUMOCTH CHJIBI TPEHHS OT ILJIOMIAU COMPUKOCHOBEHHMS TEIT; CUJIbI YIIPYTOCTH OT Y JTMHECHUS
MPY’KHUHBI; BEITAIKUBAIOIICH CHIIBI OT 00bEMa MOTpyKEHHOM YaCcTH Tejla M OT IUIOTHOCTH KUAKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TITyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJI0; YCIOBHUH TUTaBaHUS
TEJ1, YCJIOBUHM paBHOBECHS phluara v 0JOKOB); y4aCTBOBATh B MNIAHUPOBAHWU y4€OHOTO UCCIICAOBAHMS,
coOMpaTh yCTAaHOBKY M BBITIOJHATH U3MEPEHHUS, CIICTys IPEIJI0KEHHOMY TUTaHy, (PUKCUPOBATh
PE3yIbTaThI MOTYYEHHON 3aBUCUMOCTH (PH3NYECKUX BETUYMH B BUJIE TIPEITIOKCHHBIX TaOIUIT U
rpaduKoOB, JeIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHNS,

— TMPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJTMUUH (IUIOTHOCTh BELIECTBA )KUKOCTH U
TBEPJIOTO TeJa; CUJIa TPEHUS CKOJIBbKEHUS; IaBJIeHUE BO3/1yXa; BBITAIIKMBAIOIAs CUJIa, AEHCTBYOIAs HA
HOrpyKEHHOE B JKUAKOCTh T€J0; KO3()PUIUEHT MOJIe3HOro AEUCTBUS MPOCTHIX MEXAHU3MOB), CIIEIYs
NpeJI0)KEHHON MHCTPYKIUH: ITPH BBIMIOJIHEHUH U3MEPEHUN COOMPaTh SKCIIEPUMEHTAIbHYI0 YCTAHOBKY
Y BBIYUCIIATH 3HAYEHNE HCKOMOW BETMYUHBI;

— co00aTh NIpaBuiia TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

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

— XapaKTepU30BaTh MPUHIIMIIBI J€HCTBUS M3YUYEHHBIX NMPHOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOii
Ha UX OMMCAHUA (B TOM YHCIIE: NOJUIMITHUKY, YCTPONCTBO BOAOIIPOBOA, TMAPABIMYECKHUI ITpece,
MaHOMETp, BBICOTOMEP, MOPIIHEBOM HACOC, APEOMETP), UCTIOIB3Ys 3HAHUS O CBOMCTBAX (PU3UUECKUX

SABJICHUI U HEOOXOJUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPUBOJUTH MIPUMEPHI / HAXOAUTH HHPOPMALIUIO O IPUMEPAX MPAKTHYECKOTO UCTIONb30BAHUS
(hu3MUeCKUX 3HAHUH B MOBCEIHEBHOM XKU3HU s 00ecrieueHrs 0€30IacHOCTH MPU OOPAIIEHUH C
npubOpaMM U TEXHUYECKUMH yCTPOHCTBAMH, COXPAHEHHUS 3/J0OPOBbS U COOIOACHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarolei cpere;

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

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

— WCIOJB30BaTh NPU BHITIOJTHEHUH YICOHBIX 3aJaHI HAyIHO-TIOMYJISIPHYIO TUTEpaTypy (pu3udeckoro



coJiepKaHus, CIPaBOYHbIE MaTepUabl, pecypchl ceTh VIHTepHeT; BiaieTh NpuéMaMu KOH-
CIEKTUPOBAHUS TEKCTA, IPeoOpazoBaHMs HHPOPMALIUU U3 OHOI 3HAKOBOM CUCTEMBI B IPYTYIO;

— CO3JaBaTb COOCTBEHHBIC KpaTKUC MUCbMCHHBIC U YCTHBIC COO6I_I_ICHI/I}I Ha OCHOBE 2—3 HCTOYHUKOB
HH(bOpMaL[HI/I (bH3quCKOrO COJACpKaHud, B TOM YUCJIC Hy6J’II/ILIHO ACJIaTb KPaTKUEC COO6H.[CHI/I5I 0
pe3yjibTaTax MpoOCKTOB UJIN y‘-Ie6HLIX HCCHGI[OBB.HPIIZ; IIpU 3TOM I'paMOTHO HUCIIOJIL30BATH H3yquHLIﬁ
MOHSATUMHBIN arrapar Kypca (I)I/I3I/IKI/I, CONMPOBOXKAATH BBICTYIIJICHUC HPGSCHTaHI/Ieﬁ;

— IIPU BBITTIOJIHCHUHU yLICGHBIX IMPOCKTOB U I/ICCHCILOBaHI/Iﬁ pacupeacisiTb 00513aHHOCTH B rpyI1Iic B
COOTBCTCTBHHU C ITOCTABJICHHBIMU 3aJa4aMu, CIICAUTH 3a BBITIOJTHCHHUECM IIJIaHA I[eﬁCTBHﬁ, aICKBATHO
OLICHUBATb COOCTBEHHBIH BKJIaZ B ACATCIIbHOCTD I'PYIIIbI; BBICTPANBATb KOMMYHHKATHUBHOC

B3aI/IMO,Z[eI\/JICTBI/Ie, YUUThIBAA MHCHHUC OKPYIKAIOMIUX.

8 KJIACC

[IpenMetHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaxaTh c(HOPMUPOBAHHOCT Yy 00YyUAIOIIHUXCS
YMEHUM:

— HCIOJIBb30BaTh NOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB U MOJIEKYI,
arperaTHbIC COCTOSIHHS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE Tella, HACHIICHHBIN U HEHACHI-
LIEHHBIN Tap, BIAXKHOCTb BO3/lyXa; TEMIEpATypa, BHYTPEHHSIS S3HEPTUs, TEIUIOBOM JBUTATENb;
3JIEMEHTAPHBIN JIEKTPUUECKUM 3aps]l, JIEKTPUUECKOE M0JI€, TPOBOAHUKHU U TUAIEKTPUKH, TOCTOSTHHBIN

3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

— pasnuuaTh SBIEHHS (TEIJIOBOE pacIlIupeHue/cxaThe, Teronepeaada, TeIioBoe paBHOBECHE,
CMauMBaHUE, KAITWJUISIPHBIE SIBJICHUS, UCITAPEHUE, KOHICHC AL, TJIABJIICHUE, KPUCTAILTA3ALUS
(oTBepaeBaHue), KUMIEHUE, TeIUIONEpeaaya (TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHHE); SJICKTPU3ALIHS
T€JI, B3aUMO/JICHCTBUE 3apSA0B, JEHCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHHUE, B3aUMOJECHCTBUE
MarHuTOB, JICMCTBHE MAarHUTHOTO TIOJISl HA IPOBOJHUK C TOKOM, JIEKTPOMArHuTHAasE MHIYKIIUS) TIO OIH-
CaHMIO X XapaKTePHBIX CBOKWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE
SIBJICHUE;

— pacno3HaBaTh IMPOABJICHUC HU3YUCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUH B OKpYyKaroumeMm MHUpeE, B TOM YHUCJIC
(i)I/IBI/IT-ICCKI/Ie SABJICHUS B ITPUPOJC: IIOBEPXHOCTHOC HATAKCHUC U KAITWJIAPHBIC ABJICHUA B IIPUPOJL,
KpUCTaJLJIBI B IpUpoe, uznyuyenue CoiHIa, 3aMep3aHue BOA0EMOB, MOPCKUE OpU3bl, 00pa3oBaHuE
POCKEI, TYyMaHa, UHEs, CHETa,; SJICKTPHUYCCKUC SIBJICHUA B aTMOC(l)epe, SJICKTPHUYCCTBO KHMBBIX OPraHU3MOB;
MarHuTHOE ToJie 3eMiIH, Apeid Moo COB, poiIb MAarHUTHOTO TIOJIS VISl KU3HM Ha 3eMile, MOJISIPHOE CH-
AHUEC; ITPU 3TOM MEPEBOJAUTH MPAKTHYCCKYIO 3aJa4y B yqe6Hy}0, BBIJICIIATh CYHICCTBCHHBIC

CBOMCTBa/MPU3HAKN (PU3NUECKUX SBIICHUI;

— OMNMCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3NUECKHE SIBJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYNHBI
(TemmepaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIMYECTBO TEIUIOTHI, YIeIbHAas TEIUIOEMKOCTh BEIIECTBA,
yJAenIbHas TeIJIoTa IUIaBJICHNUs, YelbHas TEeIUIOTa MapooOpa3oBaHus, yieidbHasl TeMI0Ta CTOpaHUs
TOIIMBA, KO3 PUIIMEHT MOJIE3HOTO ASHCTBUS TEIIOBOM MAalllMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa,
ANEKTPUYECKUH 3apsil, CHIIa TOKA, AJIEKTPUYECKOE HaIPsHKEHHE, COMTPOTHUBRIIEHUE TPOBOIHUKA, YIEIbHOE
COTIPOTHUBIICHHUE BEIIECTBA, Pa00Ta U MOIITHOCTD ANEKTPUYECKOTO TOKA); IPU ONMMCAHUN IPABHIILHO
TPaKTOBATh (PU3MUECKUI CMBICI UCTIOIb3YEMbBIX BEIMYMH, 0003HAYEHUS U eTUHUIIBI (PU3HUUECKUX
BEJIMYMH, HAXOUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEITHMYUH;

— XAapaKTCpU30BaATb CBOMCTBa TCII, (1)I/IBI/I‘IGCKI/IC SABJICHUA U IIPOLECChI, UCITOJIb3Ys OCHOBHBIC
ITOJIOKCHU A MOJ'IGKy.]'IHpHO—KHHCTH‘ICCKOﬁ TCOPHUU CTPOCHHA BCIICCTBA, IIPUHIUII CYIICPIIO3UTTNH roJiei



(Ha Ka4€CTBCHHOM ypOBHe), 34aKOH COXpaHCHUS 3apaa, 3aKOH Owma IJI y9aCTKa LCIIHU, 3aKOH I[moynﬂ -
HeHua, 3aKOH COXpPAaHCHU SHEPTHUU, [TPU 3TOM NaBATh CJIIOBECHYIO q)OpMy.]'II/IpOBKy 3aKOHa M 3aIIMChIBATh
€T0 MaTCMATUYCCKOC BBIPAKCHUC,

— O0OBACHATH (PU3MUECKUE MPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUii
MIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BBIABIATH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH 00bsIC-
HeHHe u3 | - 2 IOrH4ecKUX 1IaroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHUH,
(u3NYEeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE; pelaTh pacyéTHble 3ajauu B 2 - 3 neicTBUs, UCIIONB3YS
3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3UUECKHE BEIMUUHBL: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4H
3aMUCBIBAaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK IAaHHBIX /Ul PELICHHUS 3a7a4H, BEIOUPATh 3aKOHbI
1 GOpMyIIbl, HEOOXOAUMBIE IS €€ PeleHHs, IPOBOJUTh PACYETHI U CPAaBHUBATH MOJyYEHHOE 3HAUCHHE

(I)I/ISI/I‘ICCKOI\/II BCINYHNHBI C U3BCCTHBIMU JaHHBIMH,

— Ppacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MIPU NOMOIIU (PU3NUECKUX METOOB; UCTIONb3Ys
OIMCAaHUE UCCIIEI0BAHUsI, BBIIEIATh IIPOBEPAEMOE MIPEATIONOKEHNE, OLIEHUBATH IPABUIIBHOCTD MTOPsIIKa

OPpOBCACHUA UCCICAOBAHM, 1CJIaTh BBIBOIBI;

— TIPOBOJMTH OIBITHI 110 HAOIOJCHUIO (PU3MYECKHUX SBICHUH UIH (PU3HMUECKUX CBOWCTB TEJ
(KanwIsIpHbIE SIBJIEHMS, 3aBUCUMOCTbD J1IaBJIEHUS BO3AyXa OT €ro 00bEéMa, TeEMIEpaTyphl; CKOPOCTHU IIPO-
1[ecca OCThIBAHUS/HATPEBAHUS IIPU U3TYUECHUH OT LIBETA M3JTyUalOIeH/TOTIOIAOIeH TOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUSI BOJBI OT TEMIIEPATyPhl )KUAKOCTH U ILIOIIAAN €€ TOBEPXHOCTH; IIEKTPU3ALIHS TEIl
Y B3aMMOJICHCTBHE JIEKTPUUECKUX 3aps10B; B3aUMOJCHCTBHE ITOCTOSIHHBIX MarHUTOB, BU3yaIU3aLlUsl
MarHUTHBIX ITOJIEU ITOCTOSTHHBIX MarHUTOB; ACHUCTBUS MarHUTHOTO I10JI1 HA IPOBOJIHMK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABHUrATENs TIOCTOSHHOTO TOKA): OPMYIHPOBAThH
IpOBepsieMbIe TPEATIOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pY/I0BaHNUS; OMMCHIBATH
X0 OTbITa U (POPMYITHPOBATH BHIBOKI;

— BBIIIOJIHATH IPAMBIC U3MCPCHUA TCMIICPATYPHhI, OTHOCHUTEIBHON BIAXKHOCTH BO31yXa, CUJIbI TOKaA,
HaMnps>KCHUA C UCITOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60p0B 1 JaTYUKOB (1)I/ISI/ILI€CKI/IX BCJIMYHH,; CPABHHUBATH

pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHON a0COMIOTHOM MOTPEIIHOCTH;

— MPOBOAMTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIMUMHBI OT IPYroi ¢
HCII0JIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHUS IPOBOIHUKA OT €T0 JIMHBI,
IIJIOIIAIY IOTIEPEYHOT0 CEYEHUS U YIEIBbHOTO CONPOTUBIICHNUS BEIIECTBA IPOBOAHUKA; CHIIbI TOKA,
HIYIIETO Yepe3 MPOBOJIHUK, OT HAIMIPSKEHUS HA ITPOBOJIHUKE; UCCIIEI0BAHNE ITOCIIEN0BATEIBHOIO U Ta-
paJIeTIbHOIO COEAMHEHHH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEOBAHUE, COOMPATh YCTAHOBKY U
BBINIOJTHATH U3MEPEHHUS, CIIELysl IPEAJIOKEHHOMY IUTaHy, (PUKCUPOBATH PE3yJIbTaThl OTYyUYEHHOU
3aBUCHMOCTH B BUJI€ TaOJIUIl U TpauKOB, 1e€JaTh BHIBOABI IO Pe3yJbTaTaM UCCIIEI0BaHUS;

— MPOBOAMUTH KOCBEHHBIE U3MepeHUs (PM3UUECKUX BEJIMYMH (yAeTIbHas TeII0EMKOCTh BELIECTBa,
COIIPOTHUBIICHUE MPOBOJIHUKA, PA00OTA U MOILIIHOCTb ANEKTPUUYECKOT0 TOKA): MIIAHUPOBATH U3MEPEHMUS,
coOupaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY, CIIeLys MPEIJIOKEHHON HHCTPYKINH, U BBIUUCIIATD
3HAYEHUE BEJINYMHBL;

— coOroaTh MpaBUiIa TEXHUKH 0€301MaCHOCTH TIPH paboTe ¢ TabOpaTOPHBIM 000PYI0BAHHUEM;

— XapakTepu30BaTh MPUHIUIIBI JEHCTBHUS HM3YUYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM
Ha MX OMHCaHUs (B TOM YHCIIE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETD, IapoBas TypOHHa, aMIIEpMETP,
BOJIbTMETP, CYETUUK INEKTPUUECKON SHEPTUH, STEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTEIbHbIC
ANEKTPONPUOOPHI (IPUMEPHI), SNEKTPHUUECKHUE MTPEIOXPAHUTENH; JIEKTPOMATHUT, SIEKTPOABUTaTENb
MOCTOSTHHOTO TOKA), UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NUECKUX SBICHHUHN U HEOOXOUMBIE
(u3nueckre 3aKOHOMEPHOCTH;



— PacCIllO3HaBaTh MMPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIBHBIC HpI/I60pBI 10 CXEMaM U1
CXCMATUYHBIM pUCYHKaM ()KHHKOCTHBIﬁ TEPMOMCETpP, TCPMOC, IICUXPOMETP, TUTPOMETP, ABUT'ATCIIb
BHYTPCHHCTO CIr'OpPaHus, 3JICKTPOCKOII, peOCTaT); COCTAaBJIATb CXEMBbI JICKTPUICCKUX Lenei ¢
NOCJICA0BATCIIbHBIM U TaPAJUICIIBHBIM COCAUHCHUCM 3JICMCHTOB, pa3jindas YCJIOBHBIC 0003HaYCHUS
OJICMCHTOB JJICKTPUYCCKUX ueneﬁ;

— TPHUBOJUTH MPUMEPHI/HAXOIUTHh HH(POPMAIIHIO O IPUMEpaX MPAKTUIECKOTO UCTIOIb30BaAHUS
(u3MUeCKUX 3HAHUH B MOBCEIHEBHOW KU3HU JJIsi 00ecTieueHrs: 0€30MacHOCTH MPU 0O0paIeHUH ¢ prbo-
paMu M TEXHMYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3J0POBbS U COOTIOJCHHSI HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYIKAIOLLEH CpelIE;

— OCYLIECTBIATh MOUCK HHpopManMu (pu3nyeckoro copaepkanus B cetu HTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U IyTEM CPaBHEHUS TOTIOJIHUTENIBHBIX HCTOYHUKOB BBIICIATH HHPOPMALIUIO,

KOTOpas SIBISETCS NPOTUBOPEYMBOMN HIIH MOXKET ObITh HETOCTOBEPHOIA;

— HCIIOJIb30BAaTh IPH BHIMOJIHEHUH YUE€OHBIX 33aJJaHUN HAYYHO-TIOMYJIAPHYIO JIUTEPATypy (HU3NIECKOTO
COJZIepKaHus, CIIPAaBOYHbIC MaTEpPHaJIbL, pecypchl ceTu VIHTepHET; BIageTh NpUéMamMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEH s, 0000111as nHPOpMAaLIUIO U3
HECKOJIbKUX UCTOYHHUKOB (PU3NUECKOTO COICPIKAHUS, B TOM YHCIIE MyOINYHO MPEACTABIATh PE3YIbTaThI
NPOEKTHOM MM UCCIIEI0BATEIBCKONW JIEATENILHOCTH; PH 3TOM IT'PaMOTHO HCIIOJIb30BaTh U3Y4YECHHBIN

HOHSATHIHBIN anmapaT Kypca (U3UKH, CONPOBOXK/IATH BHICTYIUICHHE NPE3EHTALINEH;

— TIpU BBITIOJTHEHUU Y4EOHBIX MMPOEKTOB U UCCIIEAOBAHHH (PU3NIECKHX MPOLIECCOB PACIIPEIEIIATh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUH C [TOCTABJIIEHHBIMU 3a/1a4aMHU, CJIEINUTh 32 BBIIIOJHEHUEM IJIaHa
JEICTBUI U KOPPEKTUPOBATh €r0, aIeKBaTHO OILIEHUBATh COOCTBEHHBIN BKJIa/ B JESATEILHOCTb IPYIIIIBL;

BBICTPAaNBaTb KOMMYHHUKAaTUBHOC BBaHMOILCﬁCTBI/Ie, MMPOABJIAA TOTOBHOCTH Pa3speilaTh KOH(i)J'II/IKTBI.

9 KUIACC

ITpeameTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpakaTbh CHPOPMUPOBAHHOCTD y 00YUArOLIHXCSI
YMEHHM:

— HCIOJIb30BaTh NOHATHUA: CUCTEMA OTCUETA, MaTepUallbHas TOUKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh
MEXaHUYECKOI 0 JABMKEHUS, Aeopmalius (ynpyras, IuiacTuyeckas), TpeHHe, HEHTPOCTPEMUTENBHOE
YCKOPEHHE, HEBECOMOCTb U MEPETrPy3KH; LEHTP TSKECTH; aOCOIIOTHO TBEPIOE TEIIO, LIEHTP TAKECTU
TBEP/OrO Tella, paBHOBECHE; MEXaHWYECKUE KOJIeOaH!s U BOJIHBI, 3BYK, HHPPa3BYK U yJIbTPa3BYK;
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTH,

CHEKTpPbI UCIYCKaHUS U NOTJIOUIeHUsI; alb(a, 6eTa 1 raMMa-u3IydeHHs], U30TOIbI, siAepHas SJHEPTEeTHKA;

— pa3nuyaTh sBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPAMOJIMHEHHOE IBUKEHUE, CBOOOTHOE MaJCHHUE TeJl, PABHOMEPHOE ABHKEHUE IO
OKPY’KHOCTH, B3aUMOJIEHCTBHUE TeJl, PEaKTUBHOE JIBI)KEHHUE, KOJieOaTeIbHOE JBUKEHHE (3aTyXalolue U
BBIHY>KJICHHbBIE KOJIeOaHMs), p€30HAHC, BOJTHOBOE JABMXEHHE, OTPAKEHUE 3BYKa, PSIMOJIMHENHOE
pacnpocTpaHeHue, OTpaKEHUE U MPEIOMIIEHHE CBETA, TOJIHOE BHYTPEHHEE OTPaKEHHE CBETA,
paznoskeHue 0eoro cBera B CIEKTP U CI0KEHHE CIIEKTPAIbHBIX [IBETOB, IMCIIEPCHS CBETA,
€CTECTBEHHAsl PaJIM0AKTUBHOCTh, BOSHUKHOBEHHE JTMHEHYATOrO CIIEKTPa U3JIYYEHHS ) IO OMHCAHUIO X
XapaKTEepHBIX CBOMCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3HUECKOe SIBJICHHUE;

— pacCIllO3HaBaThb IIPOSABJIICHUC H3YUYCHHBIX (bl/ISI/I‘leCKI/IX SIBIICHUI B OKpPYyKaromem MUpe (B TOM 4YHUCJIC
(1)I/IBI/I‘I€CKI/IC SABJICHUA B IPUPOAC: ITPHUIIMBLI U OTJIMBBI, ABHMKCHUC IIJIAHCT ComHeuHOM CHUCTCMBI,



PCAKTUBHOC ABUKCHUC KUBBIX OPTaHU3MOB, BOCIIPUATHEC 3BYKOB ) KUBOTHBIMU, 3EMIJICTPSACCHUC,
celicMHUYecKue BOJIHBI, HYHaMH, 3X0, IBE€TA TCJI, OITUYCCKUC ABJICHUSA B IIPUPOJL, OMOJIOTHYECKOE
JeficTBHE BHUIHUMOTIO, y.]'IBTpa(I)I/IOJ'ICTOBOFO H PCHTI'CHOBCKOI'O H3J'Iy‘1€HPII>i; €CTEeCTBEHHBIN
pa,[[PIoaKTPIBHLIIZ (pOH, KOCMHUYCCKHUC Iy, paJMOAKTUBHOC U3JTYUCHUC TPUPOAHBIX MUHECPAJIOB,
JIefcTBHE paaArOaKTUBHBIX H3J'Iy‘leHPII>i Ha OpraHusm I-Ie.]'IOBeKEI), IIpu 5TOM NEPEBOAUTDH IMPAKTUICCKYIO
3aavy B y‘Ie6HYIO, BBIIACIIATh CYHICCTBCHHBIC CBOI\/'ICTBE[/HpI/BHaKI/I (I)I/I3I/ILICCKI/IX HBJ’IeHHﬁ;

— OIIUCHIBATh U3YUYECHHBIE CBOMCTBA TeJ U (PU3NYECKHE SBICHUS, UCIIONB3Ys (PU3HUECKUE BETUUNHBI
(cpenHsisi 1 MTHOBEHHAsI CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHUE, TEpeMEIeHNE,
MyTh, YIJIOBast CKOPOCTb, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOHOTO
Na/ICHUs, BEC Tella, UMITYJIbC TeNa, UMITYJIbC CHJIbI, MEXaHU4YecKasi paboTa U MOIIHOCTb, TIOTCHIIUAIbHAS
SHEPIHUs TeJla, IOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIH, [IOTEHLIUAIIbHAS JHEPI U CKATOU IIPYIKUHBI,
KUHETHYECKas SHEPTHsl, OJTHAsI MEXaHWYeCKas YHEPIUs, MEPHO] U 4YacTOTa KoJeOaHU, IJTMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, [T0KA3aTENb IPEIOMIIEHHS CPEIbI); IPU ONUCAHUU
MPAaBUIILHO TPAKTOBATH (PU3UUECKUI CMBICIT UCTIOJIb3YEMBIX BETHYUH, 0003HAUCHHS U €IUHUIIBI
(U3NYECKUX BETUYNH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU

BEJIMYMHAMHU, CTPOUTH IPaUKN U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIINYHH;

— XapakTepu30BaTh CBOWCTBA Tell, GU3MUYECKUE SBICHHS U MIPOIIECCHI, UCTIONb3YS 3aKOH COXPaHEHUS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3UIIUU CUII, IPUHIIUTT OTHOCUTEIbHOCTH
lanunes, 3akonsl HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3AaKOHBI OTPAXKEHUS U TIPEIIOMJICHUS CBETA,
3aKOHBI COXPAHEHHS 3aps0BOTO M MAaCCOBOTO YHCEN IIPH SIICPHBIX PEAKIMIX; P STOM J1aBaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTHYECKOE BBIPAKEHHE;

— 00BACHATH PU3NYECKUE TPOLIECCH M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYallUi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIAT IPUIMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsIC-
HEHUE U3 2—3 JIOTMYECKUX LIaroB ¢ ONOpoi Ha 2—3 U3YUYEHHBIX CBOMCTBA (PM3NYECKUX SIBIICHUH,

(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

— pemiaTh pacy€THbIE 337a4uu (ONMUpPAIOIINECs HA CUCTEMY U3 2— 3 ypaBHEHMIT), UCTIOJIb3Ys 3aKOHBI U
(hopMyIIbl, cBsI3bIBatOIIME (PU3MUECKHE BETUUUHBI: HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4Ml 3aIIMChIBATh
KpaTKO€ YCJIOBUE, BBISIBIISITh HEJJOCTAIOLIUE WM U30BITOUHbIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HE0OXOUMBIE JUIs PEeIIeHNUs, IPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MTOJIyYEHHOTO

3Ha4YCHHS (PU3MUECKOU BEIIMYUHBI,

— pacio3HaBaTb HpO6HGMBI, KOTOPBIC MOKHO PCIIUTDH ITPU IMTOMOIIH (1)I/ISI/ILICCKI/IX MCTOOOB; UCIIOJB3Ys
OIMMCAHUEC UCCIICAOBAHMS, BEIACTIATE IIPOBEPACMOC MPEATIOIOKECHNUE, OLICHUBATD ITPABUJIBHOCTL ITOPSAAKA

IMPOBCACHUA NCCICAOBaHMs, 1C€JI1aTh BbIBOAbLI, MHTCPIPETUPOBATDh PE3YJIbTAThI H&6J’IIOI[GHI/II>1 " OIIBITOB,

— TMPOBOJMTH OIBITHI 110 HAOIOACHHUIO (PU3UIECKUX SIBJICHUN WM (PU3NUECKUX CBOMCTB TeJ (M3yUYCHHE
BTOpOT0 3akoHa HbI0TOHA, 3aKOHA COXPaHEHHsI SHEPTHH; 3aBUCUMOCTh IEPHOa KoJIeOaHul
MPY>KHHHOTO MasiTHUKA OT MAacChl TPy3a M KECTKOCTH TPY>KUHBI M HE3aBUCUMOCTh OT aAMILTHTY JIbI
MaJIbIX KOJICOaHUH; MPSMOJIMHEHHOE pPACcIpOCTPaHEHUE CBETa, pPa3lIoKeHHE Oeloro cmeTa B
CTIEKTp; M3YYCHHE CBOMCTB M300paKEHHS B IIOCKOM 3€pKajie M CBOHCTB M300pakeHUs MpeIMeTa B
coOuparoriel JInH3e; HaOIr0IeHUE CIUTONIHBIX M TMHEWYAThIX CIIEKTPOB U3IYUYCHHUS): CAMOCTOSTEITHHO
cobupaTh yCTaHOBKY M3 M30BITOYHOTO HaOOpa 000PYI0BaHHUS; ONUCHIBATH XOJI OIBITA U €T0
pe3yabTaThl, (GOPMYIHUPOBATH BHIBOIBI;

— TPOBOJMTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPE/ICIIsis CpelHEe 3HAYCHHE
U3MepsIeMOi BeIMUMHBI (POKYCHOE pacCTOsTHUE COOMparoleil JTMH3bI); 000CHOBBIBATH BHIOOP criocoda
U3MEPEHUS/U3MEPUTEIILHOTO TPUOOPa;



— IIPOBOAUTH UCCIICIOBAHUC 3aBUCHUMOCTEN (I)I/ISI/I‘IGCKI/IX BCJIMYHMH C UCITOJIB30BAHUCM IIPSAMBIX
I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTL IIyTHU OT BPEMCHU IIPpU PABHOYCKOPCHHOM JIBUKCHUU 0e3 HaYaJIbHOM CKO-
POCTH; TI€pHUoaa KOJIeOAHHMI MaTeMaTHYCCKOrO MasTHUKA OT JJIMHBI HUTHU; 3aBUCUMOCTH YTJIa
OTpaXCHUA CBCTA OT yIJia MMAACHUA U yIJIa HIPCJIOMIICHUSA OT yIJia Ha,Z[eHI/ISI)Z IJIAaHUPOBATb UCCIICAO-
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(l)I/IKOB, ACJIaTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA,

— TIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETHUUH (CPEIHssI CKOPOCTh U YCKOPEHHUE Tela npu
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOHOTO MaeHHs, )KECTKOCTh NPY>KUHBI, KO3 HUITUEHT
TPEHUS CKOJIbXKEHHUs, MeXaHuueckas padoTa M MOIIHOCTh, YACTOTa U MEepUo]] KoJeOaHHi
MaTeMaTH4eCKOT0 U MPY>KUHHOTO MasiTHUKOB, ONTHYECKasi cujla COOMPAIOLIel JTMH3bI, pallOAKTUBHBIH
(OH): MIIaHUPOBATH U3MEPEHUS; COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHHUS,
cienys NpeayIoKEHHOU MHCTPYKIIMH; BBIUUCIIATh 3HAYCHHUE BEJIMYUHBI U AaHAJIU3UPOBATH I10Jy4YEHHBIE

pe3yabTaThl ¢ Y4ETOM 3aJaHHOU MTOTPELIHOCTH U3MEPEHUN;
— Cco0I0aTh MpaBUiIa TEXHUKU 0€30I1aCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000PYIOBAHUEM;

— pa3nuyaTh OCHOBHBIC IPU3HAKY U3YYCHHBIX (DU3MUECKUX MOJIENICH: MaTepuaabHas TOUKa,
a0COJIIOTHO TBEPOE TEJI0, TOUCUHBIN UCTOUYHHUK CBETA, JIy4, TOHKAs JIMH34, IJIAHETapHasi MOJIeJIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO SI/Pa;

— XapaKkTepU30BaTh PUHIUIBI JEHUCTBUSI W3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOM
Ha MX ONMHCaHUsA (B TOM YHCIIE: CIIMIOMETP, NaTYMKHU MOJOKEHUS, PACCTOSHUS U YCKOPEHMS, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (poToammapar, ONTHIECKUE CBETOBOIbI, CIIEKTPOCKOT, JO3UMETP, Kamepa
BunbcoHa), ucronb3ys 3HaHUS O CBOMCTBAX (PU3MUYECKUX SBICHUH M HEOOXOAUMBIC (PU3NIECKHE

3aKOHOMCPHOCTH;,

— HCIIOJIB30BATh CXEMbI U CXCMATHUYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
HU3MCPHUTCIIbHBIX HpI/I60pOB 1 TCXHOJIOTHYCCKUX IMPOLCCCOB IMPU PCUHICHUHA yq€6HO-HpaKTHq€CKHX 3aaad,

ONTUYECKUE CXEMBI JUIsl IOCTPOEHUS N300pakeHUH B IUIOCKOM 3€pKajie U COOMparoIel JINH3E,

— MNPUBOJIUTH NPUMEPHI/HAXOAUTh HH(POPMALIMIO O IPUMEpaX MPAKTUUYECKOIO UCIIOIb30BaHUS
(bU3MYECKUX 3HAHUN B MIOBCETHEBHOM JKU3HU /IS 0OecTieueHus 0€30MacHOCTH MPpU 0OpaIieH!u ¢ mpudo-
paMu U TEXHHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3JI0POBBS U COOIIOIECHUS HOPM IKOJIOTHUECKOTO

MOBEICHUS B OKPY’KAIOLIEH CpelIE;

— OCYHIECTBIJISITh MOUCK MHGOpMAITIH (HU3HIECKOTO COMIepKaHus B ceT MIHTEepHET, CaMOCTOSATEIHHO
(hopmynupyst TOUCKOBBINA 3aIIPOC, HAXOUTH MTyTH ONPEIACIICHHS TOCTOBEPHOCTH MOTYUYEHHOMN

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

— HCIOJIb30BaTh IPU BHINOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIOMYJISIPHYIO JTUTEpaTypy (PU3n4ecKoro
COJIepKaHusl, CIIPaBOYHbIE MaTepUaIIbl, pECYpChl ceTH VIHTepHET; BiaaeTh NpuéMamMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— co03/1aBaTh COOCTBEHHBIC TMCbMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(MOPMAITUH U3
HECKOJIbKUX UCTOYHUKOB (PH3UYECKOTO COACPIKAHUS, TyOJIMYHO MPECTABIIATh PE3YIbTaThl TPOCKTHOM
WJIM UCCIIEIOBATENBCKOM IESITEIbHOCTH; MPU 3TOM I'PaMOTHO UCIIOJIb30BaTh U3yYEHHBIN MOHATUMHBIN
amnmapaT u3y4aeMoro pasjesna (U3UKHA U CONPOBOXKIATh BBICTYIJICHHE ITPE3CHTALUCH ¢ yIETOM
0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne | HammeHoBaHHWe pa3[e10B H TeM MPOrpaMMbl KosnuecTBo yacos DuexTponnsie (HUppoBbie) 00pa3oBaTeIbHbIE PeCypChl
n/n
BCEro | KOHTPOJbHBIE PAGOTHI NpaKTHYecKue padoThbl

Paznen 1. ®u3nka u eé posib B NO3HAHUH OKPY:KAIOIIEro MUpa

1.1. | ®u3uka — Hayka o npupoje 2 0 0 https://resh.edu.ru/subject/lesson/2603/start/
https://youtu.be/ul EAehYvMtk
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=3
https://urok.1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%S5D=1307
https://content.edsoo.ru/lab/subject/2/

1.2. | ®usnyeckne BeTMUHHDI 2 0 2 https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=3
https://urok.1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/
https://resh.edu.ru/subject/lesson/2602/start/

1.3 | EcrecTBeHHO- HAYUHbIH MeTO NO3HAHUS 2 0 1 https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter _subject=3
https://urok. lc.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

HToro no pazzeny 6

Pazpnen 2. [lepBoHavyaibHbIe CBeJeHHs 0 CTPOEHHH BelIecTBa

2.1. | Crpoenne BemecTBa 1 0 0 https://resh.edu.ru/subject/lesson/1533/start/
https://youtu.be/Y 8wybzgosOY

2.2. | iBmxkenne U B3aUMOJieliCTBHE YACTHIL BelIECTBA 2 0 1 https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=3
https://urok. lc.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

2.3. | ArperaTHblie cOCTOSIHUSI BellleCTBA 2 0 0 https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=3
https://urok. 1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

Hroro no pazgeny 5

Paznen 3. /IBuskeHue u B3anmMojeiicTBue Te

3.1. | MexaHHYecKoe IBH:KeHHE 3 0 1 https://resh.edu.ru/subject/lesson/1488/start/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=3
https://urok.1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

3.2. | HHepuusi, Macca, IJIOTHOCTH 4 0 1 https://resh.edu.ru/subject/lesson/2601/start/

3.3. | Cuaa. Buabl cuia 14 1 0 https://resh.edu.ru/subject/lesson/2599/start/

https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=3
https://urok. lc.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/




HNroro no paszneny 21

Pazznen 4. laBienue TBEPABIX Tell, )KHAKOCTEH H ra3oB

4.1. | NaBaenue. Ilepenaya naBjieHusi TBEPABIMH TJIAMH, KHAKOCTSIMM U ra3aMu 3 0 0 https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=3
https://urok. lc.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

4.2. | MaBieHue KUAKOCTH 5 0 0 https://resh.edu.ru/subject/lesson/1538/start/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=3
https://urok. 1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

4.3. | AtmocdepHoe naBiieHHE 6 0 1 https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=3
https://urok. lc.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

4.4. | JeiicTBHe :KMAKOCTH H ra3a HA NOTPYKEHHOE B HUX TeJI0 7 1 1 https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=3
https://urok. 1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

Hroro no pazneny 21

Paznen 5. PaGoTa n MougHOCTh. JHEPrus

5.1. | PadoTa u MOLHOCTH 3 0 1 https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=3
https://urok.1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

5.2. | IIpocTbie MEXaHU3MBI 5 0 2 https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=3
https://urok. lc.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

5.3. | Mexanu4eckasi JHeprus 4 1 0 https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=3
https://urok. 1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

Hroro no pazgeny: 12

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 11

8 KUIACC

Ne
n/n

HaumeHoBaHMe pa3/1eji0B U TeM NPOrpaMMbl

KoJsmuecTBO Yacos

BCEro

KOHTPOJIbHBIE PAGOTHI

NpaKTHYeCKHe PadoThl

DuexTponnbie (1M poBbIe) 06pa3oBaTeIbHbIE PeCypPChl

Paznen 1. TensioBble siBjIeHUSsI




1.1. | CTpoenne u cBoiicTBa BelecTa 7 0 https://resh.edu.ru/subject/28/8/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=3
https://urok.1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

1.2. | TenoBbIe nponecch! 21 3 https://resh.edu.ru/subject/28/8/
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter subject=3
https://urok. lc.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

Hroro no pazaeny 28

Paznen 2. DiekTpuyecKkne H MAarHUTHBIE SIBJICHUS

2.1. | DnexTpuueckue 3apsabl. 3apsizkeHHbIE TeJIA M KX B3AMMOAECTBHE 7 0 https://resh.edu.ru/subject/28/8/

2.2. | IloCTOSIHHBIN J1eKTPHIECKHIi TOK 20 6 https://resh.edu.ru/subject/28/8/

2.3. | MarHuTHbIe sIBJeHHS 6 2 https://resh.edu.ru/subject/28/8/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=3
https://urok. lc.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

2.4. | /IeKTPOMATHUTHASL MHAYKUMSA 4 0 https://resh.edu.ru/subject/28/8/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=3
https://urok.1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

HNroro no pasneny 37

PesepBHoe Bpems 3

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11

9 KJIACC
Ne | HaumeHoBaHHe pa3/ieJioB H TeM NPOrpaMMbI KoaunuecTBo yacos JaexTponnble (1 poBbIe) 06pa3oBaTeIbHbIE PeCypChl
n/n
BCEro | KOHTPOJILHBIE NpaKTHYecKHe
padoThI padoThbI

Pazzen 1. Mexanuueckue siBJIeHHsI

1.1. | Mexannueckoe JBMKEHHE U CIIOCOOBI €ro ONMMCAHUS 10 0 1 https://resh.edu.ru/subject/28/9/
https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter subject=3
https://urok.1c.ru/library/?
FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

1.2. | BzaumopeiicTBue TeJ 20 1 2 https://resh.edu.ru/subject/28/9/

https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter_subject=3
https://urok.1c.ru/library/?

FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/




1.3. | 3aKoHBI cOXpaHeHUS

https://resh.edu.ru/subject/28/9/
https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter_subject=3
https://urok.1c.ru/library/?

FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

Hroro no paszery

40

Paznen 2. MexaHnveckue KoJ1eGaHUsI M BOJIHBI

2.1. | MexaHuueckue KoJIe0aHust

https://resh.edu.ru/subject/28/9/
https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter_subject=3
https://urok.1c.ru/library/?

FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

2.2. | Mexann4ecKkue BOJIHbI. 3BYK

https://resh.edu.ru/subject/28/9/
https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter_subject=3
https://urok.1c.ru/library/?

FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

Hroro no pazaeny

Pa3;1611 3. gﬂeKTpOMaI‘HlflTHOe oJI€ U JJIEKTPOMArHUTHBIC BOJTHBI

3.1. | DJIeKTPOMArHUTHOE 10JIe U 3J1eKTPOMATHUTHBIE BOJIHbI

https://resh.edu.ru/subject/28/9/

Hroro no paszery

Paznen 4. CBeToBbI€ SIBJIEHUS

4.1. | 3aKoHBI pacnIpOCTPAHEHHsI CBeTa

https://resh.edu.ru/subject/28/9/
https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter_subject=3
https://urok.1c.ru/library/?

FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

4.2. | JIun3bl M onTHYECKHE MPHOOPBI

https://resh.edu.ru/subject/28/9/
https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter subject=3
https://urok.1c.ru/library/?

FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

4.3. | Pasno:xeHune 6eJioro cBeTa B CIEKTP

https://resh.edu.ru/subject/28/9/
https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter_subject=3
https://urok.1c.ru/library/?

FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/




Hroro no pazaeny

Pasnen 5. KBanToBbIe siBJICHHS

5.1.

"Cl’lchaHHe H IOIJIOIEHHE CBETAa aTOMOM

https://resh.edu.ru/subject/28/9/
https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter_subject=3
https://urok.1c.ru/library/?

FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

5.2.

CTpoe}me AaTOMHOI0 si/ipa

https://resh.edu.ru/subject/28/9/
https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter_subject=3
https://urok.1c.ru/library/?

FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

5.3.

SnepHble peakuuu

https://resh.edu.ru/subject/28/9/
https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter_subject=3
https://urok.1c.ru/library/?

FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

Hroro no pazaeny

Paznen 6. IloBTOpUTEIbHO-00001IAIOLINIT MOTYJIB

6.1.

CucremaTusanusi ¥ 00001IeHUe IPEAMETHOTO COAEPKAHUS U ONBITA JeATeIbHOCTH, IPHOGPETEHHOTO NPH
H3YyYeHHH BCero Kypca Gusuku

https://marketplace.obr.nd.ru/library/lessons?
by_groups=1&filter_subject=3
https://urok.1c.ru/library/?

FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

11




ITOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
Ne | Tema ypoka KoanuecTBo yacos Buapbl,
n/n (opmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
KOHTPOJIA
padoThI padoThI

1. | ®usuka — Hayka o npupoje. Ponbs ¢pusuku |1 0 0 YcerHbii
B HAy4YHOU KapTUHE MUpa. SBieHNs OIIpOC;
IIPUPOJIBI

2. | ®duzndeckye SIBICHUSA. MEXaHUYCCKHE, 1 0 0 YcrHBIN
TEIJIOBBIE, AJIEKTPUUECKHE, MATHUTHBIE, OIpoc;
CBETOBBIE, 3BYKOBbIE. BHIbI MaTepun
(BemiecTBO u MoJe)

3. | ®usuueckue BennuuHbl. M3Mepenue 1 0 1 JlaboparopHas
¢usnueckux BenuunH. Puzndeckue pabora;
npubopsl. [TorpemHocTs H3MEpEHHIA.

MexnyHapoaHas cucTeMa eIMHULL.
JlabopaTtopnas padora Nel «Onpenenenue
IICHBI JICJIEHUS] H3MEPUTEITHLHOTO TPUOOpay

4. | JlabopaTtopHas pabota Ne2 «M3mepeHue 1 0 1 JlaGopaTopHas
o0BbeMa JKUJIKOCTH U TBEPAOTO Telay paborta;

5. | Kak ¢usuka u npyrue ecrecTBeHHbIC Hayku | 1 0 1 JlabopaTopHas
M3Yy4aroT Npupoay. EcrecTBeHHO-HayYHBIN pabora;
METO/1 O3HaHUs: HaOII0eHHEe, TOCTaHOBKA
Hay4HOTO BOIPOCA, BbIIBUJKEHUE TUIIOTES,

SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3,
00BsIcCHEHHE HAOII0aEMOTO SIBJIEHUSL.
Onucanne PU3NYECKHUX SBICHUN C
nomoIbio mojaenei. Jlaboparopuas pabora
Ne 3 «Omnpenenenne pa3MepoB MajbIX TE

6. | Ponb Beigaromuxcst GU3NYECKUX OTKPBITHH | 1 0 0 YcrHbIl
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U OI1poc;
TEXHOJIOTHH. DBOIOLUS (PUZUIECKUX
3HaHuil. Bkiag poccuiickux u 3apyO0exxHbIX
yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU

7. | ATOMHO-MOJIEKYJISIpHAsE TEOPUSL CTPOEHUS 1 0 0 YcrHbIi
BelecTna. [[Bmxenue kak cnocod OIpoc;

cyuecTBoBaHus Marepun. CTpoeHue
BEIIECTBA: aTOMbI U MOJIEKYJIbI, UX
pa3zMepsbl. ONBITHI, JOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHUE BEIECTBA




8. | TeruioBoe IBHKEHHE YACTHIL] BEILIECTBA. JlaGopartopHas
CBS13b CKOPOCTH JABUKEHUS YACTHI] C pabora;
TeMIIepaTypoi. bpoyHOBCKOE IBHIKEHHUE,
muddysus. Jlaboparopuas padora Ne 4
«Orenka quaMerpa aToMa METOJIOM PSJIOB
(c ucnonmp3oBanueM Gotorpaduii)»

9. | BaumopaeiicTBuE 4acTHI] BEIIECTBA! YcrHbI
MPUTSKEHUE U OTTAJIKUBAHUE OIIpoC;

10. | ArperaTHbie COCTOSIHUSI BELIECTBA: VYcTHEIN
CTpOEHHE ra3oB, JKUJKOCTEH U TBEPIBIX OI1poC;
(KpUCTAIUTMYECKHX ) TEI

11. | B3auMocCBsI3b Mk /1y CBOMCTBAMH BEIIECTB YcrHbIit
B Pa3HbBIX arperaTHbIX COCTOSIHUSIX U UX OI1poc;
ATOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.

Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI.

12. | Mexanuueckue siBieHus. Duznueckast JlaGopaTopHas
CYIITHOCTh MEXaHUYECKUX SIBICHUU. pabora;
MarepuanbHas Touka. MexaHnueckoe
nBUkKeHHe. PaBHOMEpHOE 1 HEepaBHOMEPHOE
neuxenne. Ckopoctb. JlabopaTopHas
pabota Ne 5 «Onpenenenne CKOPOCTH
PaBHOMEPHOTO JBHKEHHUS (LIapUKa B
KHUJKOCTH, MOJIENIU AJIEKTPUIECKOTO
ABTOMOOWJIS U T. I1.)»

13. | Cpennsisi CKOPOCTh MPU HEPABHOMEPHOM VYcrHbii
JBIDKCHUH. 0I1poC;

14. | Pacu€t nyTH 1 BpeMeHU IBUKEHUS YcerHbII

OI1poc;

15. | SIBnenne unepuu. 3aKOH UHEPIIHH. VYcTHEI
B3anmopeiicTBre Ten Kak IpuynuHa OIIpoC;
W3MEHEHUS CKOPOCTH JIBHXKCHHS TEJ

16. | Macca kak Mepa MHEpTHOCTH Tella YcrHbIi

0I1poc;

17. | IInotHOCTH BemecTBa. CBA3b INIOTHOCTH C VYcrHbIi
KOJMUYECTBOM MOJIEKYJI B €IMHULIE 00BEMA OT1poc;
BEIECTBA

18. | JJaboparopnas pabota Ne 6 «Onpenenenue JlaboparopHas
IJIOTHOCTH TBEPOTO TEJIay pabora;

19. | BzaumozeiictBue Ten. Cuia Kak VYcTHBIN
XapaKTepUCTHKA B3aUMOICUCTBUS TeI 0T1poC;




20. | SIBeHme TATOTEHUS U CHIIA TSHKECTH YCTHBIN
OTIpOC;

21. | Cuna TKECTH Ha APYTUX IJIaHETax YcrHbIi
Ompoc;

22. | Cuna ynpyroctu u 3akoH ['yka. YcrHbiit
Hedopmarus (yrnpyrasi, miaacTUIecKas). Onpoc;
N3mepenue critbl C TOMOIIBIO
JTUHAMOMETpa

23. | Pemenue 3aay no teme «Cuiia TSKECTH. [TuceMenHbI
Cuna ynpyroctu» KOHTPOJIb;

24. | Bec tena. HeBecomocTh VYcrHbii

OT1poC;

25. | CnoxxeHue Cuil, HallpaBJIEHHBIX MO OJTHOM YcrHbIit
psAIMOM. PaBHOEHCTBYIOIIAS CUTT 0IIpoC;

26. | Pemienue 3agad mo reMme ITuceMeHHbIit
«PaBHOJEHCTBYIOIIAsA CUIT, HATTPABIIEHHBIX KOHTPOJIb;
BJIOJIb OJHOM TIPSMOI»

27. | Cuna tpenusi. TpeHue CKOIbXKEHUS U VYcrHbii
TpPEHUE TTOKOS OTIpoC;

28. | Tpenue B IpUpo/i€ U TEXHUKE YcrHblin

OTIpoc;

29. | Pemenue 3amau o teme «Bec Tena. [MucpmenHbII
I'paduueckoe nzodpaxxeHue cum KOHTPOJIb;

30. | Pemenue 3agau no teme «Cuna. [IuceMenHbI
PaBHozelicTByOIIAs CHII» KOHTpOJIb;

31. | Pemenue 3aga4 o teme «/IBrmkeHne u ITucemenHbIH
B3aUMOJICHCTBHUE TEID. KOHTPOJIb;

32. | KonrponbHas pabora 1o reme: «JIBrxeHue KoHnTponbHas
Y B3aUMOJICICTBUE TEI» pabora;

33. | JlaBnenue YcTHbIN

OT1poc;

34. | CriocoObl yMEHbIIICHUS U YBEIMUCHHS VYcrHbii
JABIICHUS OTpoc;

35. | JlaBnenue ra3a. 3aBUCUMOCTh JaBIICHUS VYcTHBIN
raza ot o0bEma, TeMIepaTypbl OT1poC;

36. | Ilepenaua gaBiaeHUs KUAKOCTSIMU U Ta3aMHu. VYcrubii

3akon Ilackans. [IHeBMaTHYECKHE MAIIUHbI

OTIpOC;




37. | 3aBUCUMOCTbH JABJICHHS KUJIKOCTH OT VYcrHbii
TIyOUHBI TIOTPYKEHUS 0T1poC;

38. | 'uapocratuueckuil mapaaoxc. YcrHbIit
Coobmarommuecs: cocysl OIIpoc;

39. | Pemenne 3agaud no reMe «CooOlraromuecs IInceMeHHbIH
coCyabD» KOHTPOJIb;

40. | I'mppaBanyeckre MEXaHU3MBI YcrHbII

OI1poc;

41. | Pemenue 3amad o teme «JlaBieHue ITucemenHbIH
TBEPABIX TEN, )KUIKOCTEN U Ta30B» KOHTpO!JIb;

42. | Atmocdepa 3emuu u atmochepHoe VYcrHbii
nasneHue. [IpuanHbl cyiecTBoBaHUS OI1poc;
BO3JIYLIHOM 000JI04KH 3eMiin

43. | Usmepenne arMocepHOTO JaBICHUS. YcrHbiit
OnbiT Toppuuennu OIpoc;

44. | 3aBUCUMOCTb aTMOC(EPHOTO TaBICHUS OT VYcrHbii
BBICOTHI HaJ] YpOBHEM Mopsi. BiusiHue OI1poC;
aTMoc(hepHOTro JaBJICHHS HA KUBOU
OpraHu3M

45. | IIpubops! Ay u3mMepeHus: atMochepHoro YcrHbIit
nasieHus. bapomerp-anepoua. ManoMeTpsl Ompoc;

46. | Pemenue 3amau o teme «JlaBneHnue [TuceMeHHBIM
TBEPJIBIX TEJ, )KUIKOCTEH U Ta30B» KOHTpOJIb;

47. | JlaBnenue TBEpAbIX TEN, KUAKOCTEN U ra30B YcrHbIi

OIIpoc;

48. | JleiicTBHE )XHIKOCTH 1 Ta3a Ha YcTHBIN
MOTPYKEHHOE B HUX TEJIO OT1poc;

49. | Bertankusaromias (apXume0Ba) CUIIA. JIabopaTopHas
3akoH Apxumena. JlaboparopHas padota Ne pabora;

7 «MccnenoBaHue 3aBUCUMOCTH BECa TeNa B
BOJIe OT 00bEMA MOTPYKEHHOH B KUAKOCTh
YaCcTH TeJla»

50. | JITaGoparopnas padota Ne 8 «OnpeneneHue JlaGopaTopHas
BBITAJIKUBAIOIIECH CHIIBI, IEHCTBYIOLIECH HA pabora;

TEJI0, MIOTPYKEHHOE B )KUJIKOCTH)

51. | [InaBanue ten. [InaBanue puid VYcrubii

oI1poc;

52. | YcnoBue miaBanus ten. Bo3ayxomiaBanue VYcTHBIN

OTIpoC;




53. | KontponsHas pabota o temam: «/laBnenue Kontponbhas
TBEPAbIX TEJN, KUAKOCTEH U ra3oB. pabora;
JelicTBUE )KUJKOCTH U Ta3a HA
MOTPY>KEHHOE B HUX TEJIO»

54. | Mexannueckas pabota. JJabopaTopHast JlaGopatopHas
pabota Ne 9 «Omnpenenenne paboThl CUITbI pabora;
TPEHUs IPU PABHOMEPHOM JBUKEHUU Tela
10 TOPU30HTAJILHOM MIOBEPXHOCTID)

55. | MomHoCTE VYcTHEIN

OI1poc;

56. | Pemienue 3amau no teme «MexaHuueckas [TuceMenHbI
pabota. MoImHOCTEY KOHTPOJIb;

57. | IIpocTeie MEXaHU3MBI: pbIvar, 0JIOK, YcrHbii
HaKJIOHHAs MJI0CKOCTh. AOCOJIIOTHO OT1poC;
TBepaoe Teno. PaBHoBecue TBep0ro Tena ¢
3aKperieHHON ocbhio BpaieHus. [IpaBuio
paBHOBecHs phruara. [1i1edo cuibl, MOMEHT
CHJIBI

58. | JJaboparopnas padota Ne 10 JlabopaTopHas
«MccnenoBanue ycnoBuil paBHOBECHS pabora;
phIuara

59. |IlpumeHeHune npaBuiIa paBHOBECHS pblyara YcrHblit
K 0JIOKY. «30J10TO€ MPABUIIO» MEXaHUKHU OTIpoC;

60. | Koaddunment nonesnoro nericteust (KITT). YcTHBIH
[IpocThie MexaHU3MBI B OBITY M TEXHHKE. OT1poc;
Peryaru B Tene yenoBeka

61. | JTaboparopnas padota Nell «3mepenue JlaGopatopHas
KIIJ] Hakx7IOHHOH MIIOCKOCTH» pabora;

62. | Mexanuueckas sHeprus. Kunetndeckas u VYcerHbIi
MOTEHIIUAJIbHAs YHEPTUsI OT1poc;

63. | [IpeBpailieHre OAHOTO BUAa MEXAHUYECKOU VYcerHbii
SHEPrUU B IpYroil. 3aKOH COXpaHEHUS U OI1poc;
WU3MEHEHHUS SHEPTUU B MEXAHUKE

64. | Pemenue 3aga4 no teme: « JHEPrusH» IIucrMeHHbIi

KOHTPOJIb;

65. | KoutponpHas padora no teme: «Padora u Kontposnbnas
MOILHOCTb. DHEPIUsD» pabora;

66. | Pemenue 3agau no reme «CtpoeHue ITuceMeHHbIi

BCIICCTBA»

KOHTPOJIb;




67. | Peuenue 3amau no teme «B3aumoneiicteue | 1 0 0 [TuceMenHbI
TEI» KOHTPOJIb;

68. | Pemenue 3agau no teme «JlaBinenue 1 0 0 ITucemeHHbIH
TBEPJBIX TEN, )KUJKOCTEN U Ta30B» KOHTpOJIb;

OBUIEE KOJIMYECTBO YACOB I10 68 3 11

IMPOT'PAMME

8 KUIIACC
Ne |Tema ypoka KoJsn4yecTBo 4acoB Buapbi,
n/n dopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHEe
KOHTPOJIA
padoThI padoThI

1. | OCHOBHBIE MTOJOKEHUS MOJIEKYJIIPHO- 1 0 0 YcrHbIit
KMHETUYECKON TeOpUHr CTPOCHHS BEIlleCTBa. OT1poC;
Macca u pa3Mepbl aTOMOB U MOJIEKY L.

OnbIThI, MOATBEPIKIAIOIINE OCHOBHBIC
MOJIO’KEHUSI MOJICKYJISIPHO-KUHETHYECKOM
TEOpUH.

2. | Mopenu TBEPAOTO, KUJIKOTO U 1 0 0 YcrHbIi
ra3o00pa3HOro COCTOSHUI BEIIECTBA OI1poC;

3. | CMauuBaHUE U KaNWJUISIPHBIEC SIBICHUS. 1 0 0 YcrHbiit

OT1poc;

4. | Pemenue 3amay no reMe «OCHOBHBIE 1 0 0 [MucpmenHbII
TIOJIOKEHHUS MOJICKYJISIPHO-KMHETHUECKOM KOHTPOJIb;
TEOPHUH CTPOCHUS BEIIECTBA»

5. | Kpucramnuueckue u amopdHbie TBEpbIE 1 0 0 YcrHbIi
Tena. OObSCHEHNE CBOMCTB ra3os, OIIpoc;
KUJKOCTEN U TBEPABIX TEJl HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH.

6. | TeruioBoe pacuIMpeHne U CokaTue 1 0 0 YcrHbiit

OI1poC;

7. | O6oO11aroriee MOBTOPEHHUE 110 TEME: 1 0 0 YcTHbIN
CrtpoeHue 1 CBOICTBa BELIECTBA. OI1poc;

8. | Temneparypa. TemnoBoe aBmxeHue yactuil | 1 0 0 YcrHbIit
BemecTBa. CBsA3b TEMIIEPATYPHI CO OT1poC;
CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS YaCTHII.

BuyTtpennss sueprus

9. | CnocoObl u3MeHeHus1 BHyTpeHHeH sHepruu: | 1 0 0 VYcrubii

TEIUIoNepeiada U COBEPIICHUE PAOOTHI OI1poc;




10. | Bunp! Teruionepeaayun: TeIIONPOBOIHOCTD, VYcrHbii
KOHBEKIIUS, U3JTyICHUE OTIpOC;

11. | Teruionepenaya B IpUPOAE U TEXHUKE YcrHbIi

Ompoc;

12. | Pemenue 3amay no teme «CtpoeHue u [TuceMenHbI
CBOIICTBA BelIECTBA. Termionepenayda KOHTPOJIb;

13. | KonndecTBo TEmaoThL. Y AeNbHAS YCTHBIN
TEMJI0EMKOCTh BEIIECTBA OTpoc;

14. | TeruiooOMeH ¥ TETIIOBOE paBHOBECHE. YcerHbiil
VYpaBHeHHe TEII0BOT0 OanaHca. Ompoc;

15. | Pemenue 3ampau no teme «TermooOMeH. [TuceMeHHbIM
YpaBHEHHE TEIIOBOTO OaaHCcay KOHTpOJIb;

16. | JTaboparopnas pabota Nelmo Teme YcTHbIH
«OmnpeneneHne KOJIM4eCTBa TEIUIOTHI, OIpoc;
MOJTy4YE€HHOTO BOJIOM MPH TEIII000MEHE ¢ JlabopartopHas
HarpeThIM METAUIMYECKUM LUIHMHAPOM pabora;
win «VccnenoBanue siBIEHUS TEI000MEHa
IIPU CMEIIMBAaHUU XOJOJIHON U TOpsiYeit
BOJbI»

17. | Jlabopatopnas pabora Ne2 o teme JlabopaTopHas
«Onpenenenue yaenbHON TEMIOEMKOCTH pabora;
BEIIIECTBA

18. | TemoBbie mponecchbl YcTHBIN

OTpoc;

19. | [InaBneHne ¥ KPUCTALITU3ALIHS YcrHbIi
(oTBepaeBaHNE) KPUCTAIUTMUECKUX OIpoC;
BEIECTB. Y IeIbHAs TEIUIOTA TIJIaBICHUS

20. | Pemenue 3anau no treme «IlnaBinenue u ITucemeHnHbIH
OTBEP/IEBAaHUE KPUCTATNINYECKUX BEILIECTB) KOHTpOIIb;

21. | [lapooOpa3oBaHre U KOHEHCAIIUS. VYcTHEIN
Ucnapenue OIpoc;

22. | Kunenue. Y nenpHas TemioTa YCTHBIN
napoodpa3zoBaHus. 3aBUCUMOCTD OTpoc;
TEMIEPATYPhI KUTIEHUS OT aTMOC(hepHOTOo
JABJICHUS

23. | Pemenue 3agad mo reme ITuceMeHHbIit
«ITapoobpa3oBanue U KOHAECHCAIHUS. KOHTPOJIb;

Hcnapenue. Kunenne»




24. | BnaxxuocTs Bo3ayxa. JlabopaTopHas pabora JlabopaTopHas
Ne3 mo Teme «Onpenenenue pabora;
OTHOCHUTEJIbHOM BJIaXHOCTU BO3yXa»

25. | OHeprus ToIuMBa. Y J€NIbHAS TEIUIOTA YcrHbII
CropaHus OIpoc;

26. | IIpuHuuns!l pabOTHI TEIIOBBIX IBUTaTENIEH. VYcrHbII
KII/I TermmoBoro npuratens. TernmoBbie OITPOC;
JIBUTATEJIN U 3aIATA OKPYKAKOIIEN CPEIBI.

Bxnag poccuiickux u 3apyOeKHBIX YUEHBIX-
(hU3HMKOB B pa3BUTHE HAYKH, pa3BUTHE
TEXHUKHU U TEXHOJIOTHM

27. | 3aKOH COXpaHEHUs U PEBPAILICHUS VYcrHbii
SHEPIHH B MEXAHUYECKUX U TETJIOBBIX OI1poc;
mporeccax

28. | KonTponbsHas pabota «TemnoBbie KonTposbHas
nporecchl. Mi3MeHeHnue arperaTHbix pabora;
COCTOSTHUI1 BEIlIeCTBaY

29. | Dnexrpuzarnus Ten. [{Ba pona VYcrHbii
3JIEKTPUYECKUX 3apsaoB. BzanmoeiictBue Onpoc;
3apsKEHHBIX TEJI, AJIEKTPUUECKUX 3apsi]I0B.
3axoH Kynona

30. | Pemenue 3aga4 no teMe «NEKTpU3aALMSL [TucbmenHbIi
Ten. JIBa posa SIeKTpUIECKUX 3apsIoB. KOHTPOJIb;
B3anmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona»

31. | DnexTpuyecKkoe mojie KaK BUJ MaTEPUH VYcrHbIi
HanpsixennocTs nosts. [punnmn OIIpOC;
CYNEPIO3UINH IEKTPUUECKUX TOJIEeH

32. | Hocutenu 31eKTpUYECKUX 3apsioB. YcrHbI
DNIeMEHTapHBIN 3NEKTPUUECKUM 3apsij OIIpoc;

33. | CtpoeHue aromMa YcrHbii

O11poc;

34. | IIpOBOJHUKH U TUAIEKTPUKU. 3aKOH YcrHblii
COXpaHEHUs IIEKTPUUECKOTO 3apsiaa OI1poc;

35. | Pemienue 3aga4 no teme « IIEKTPUUECKUE IIuceMeHHbIit
3apsabl 3apsHKEeHHBIE Tella U UX KOHTPOJIb;
B3aUMOJICHCTBHE)

36. | DnexkTpudYecKuid TOK. Y CIOBHS VYcrHbii
CYLLIECTBOBaHMS 3JIEKTPUUECKOTO TOKA. 0I1poC;

M cTOUYHUKY TOCTOSITHHOTO TOKA




37. | JlecTBuUs DIEKTPUUECKOTO TOKa (TEIJIOBOE, YcrHbli
XUMHUYECKOE, MarHUTHOE). DIEKTPUIECKUI Orpoc;

TOK B KHJIKOCTSIX U Ta3ax

38. | Onexrpuueckas uens. Cuna Toka YcerHbIi

OIpoc;

39. | JTaboparopnas pabota Ned4 o Teme JlabGopaTopHas
«COopka u mpoBepka padoThI pabora;
ANIEKTPHUYECKON TieT» wi «3mepenue n
peryupoBaHUe CUIIbI TOKa»

40. | DneKkTpuyecKoe HaIPSKEHUE YcrHbliit

OI1poc;

41. | ConpoTuBII€HHE MPOBOIHUKA. Y I€JIBHOE VYcTHBIN
COTIPOTUBIICHHUE BEIIECTBA OT1poC;

42. | JJabopatopnas paborta Ne5 o teme JlaboparopHas
«3mepenue u peryampoBaHue pabora;
HaTPSKSHUSD)

43. | JlabopatopHas paborta Ne6 o Teme JlaGopaTopHas
«MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, paborta;
UAYIIETO Yepes3 pe3ucTop, oT
COTMPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS
Ha Pe3UCTOPE»

44. | Pemenue 3amay no teme «Cuiia Toka. [TucpmenHbII
DJEeKTpUIeCcKOe HaNPsHKEHHE. KOHTPOJIb;
CornpoTHBI€HHE POBOTHUKA»

45. | 3akon Oma U1t ydacTKa Lienu YcrHbII

OIIpoc;

46. | JlabopatopHas pabora Ne7 mo Teme JlabopaTopHas
«HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, paborta;
HIYIIETO Yepe3 JIAMITOYKY, OT HaIPsDKEHUS
Ha HEW»

47. | IlocnenoBarenbHOE COCIUHEHHE YcrHbIi
MIPOBOJHUKOB OI1poc;

48. | JlabopatopHas pabora Ne8 o Teme JlabGopaTopHas
«IIpoBepka npaBuiIa CI0KEHUS pabora;
HaMpsLKeHUH TIPU MTOCIeI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOBY

49. | [lapayienbHOE COEIMHEHUE TPOBOTHUKOB VYcrubii

OTIpOC;




50. | JIJaGoparopnas padota Ne9 o teme JlabopaTopHas
«IIpoBepka npaBuia Jisl CUJIbI TOKA IpU pabora;
napajieIbHOM CO€AMHEHUN PE3UCTOPOB)»

51. | PaGoTa 1 MOIIHOCTB JIEKTPUUECKOTO TOKA YcrHbII

OIpoc;

52. | JJaboparopnas padota NelO mo teme JlabopaTopHas
«Omnpenenenue pabOTHI TEKTPUIECKOTO pabora;

TOKa, UJTYIIEro Yepes
pe3uctopy» unu «OnpeeaeHue MOIHOCTH
3JIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucTope»

53. | 3akon [Jxoyns—JIeHua. DnekTponpoBoaka VYcrHbii
U TIOTPEOUTENH HIIEKTPUYECKON SHEPTUH B OI1poc;
obITy. KopoTkoe 3aMbikaHue

54. | Penrenue 3amad mo reMaM «3akoH Oma s ITuceMeHHbIi
y4dacTka 1enu, 3akoH /[xoynsa-Jlenua, KOHTpOJIb;
COETMHEHMS IIPOBOJHUKOBY

55. | KontponbHas paboTa 1o teme KonTposbnas
«IToCTOSHHBIN ANEKTPUIECKUN TOK» pabora;

56. | ITocTosiHHEBIE MarHUThl. B3auMoaeiicTBue YcTHBIN
NOCTOSIHHBIX MarHUTOB OIpoc;

57. | MarautHoe nosne. MaruutHoe nose 3emiin YcerHbIi
U €ro 3Ha4eHHe Ui KU3HU Ha 3emiie OT1poc;

58. | OnbiT Opcrena. MarautHoe nose YcrHbII
NEKTPUYECKOTO TOKA OI1poc;

59. | IlpumeHeHHUE IIEKTPOMArHUTOB B TEXHUKE YcrHbiil

OT1poc;

60. | [leficTBME MarHUTHOTO I0JI1 HA TIPOBOJHUK YcrHbII
C TOKOM. DJIEKTPOABUIaTENb IOCTOSHHOTO OIIpoc;

ToKa. Mcronb3oBaHue 31€KTPOABUTATEIEN B
TEXHUYECKUX YCTPOICTBAX U HA
TpaHCIIOpTE

61. | JlaboparopHas padora Nell mo teme JlabGopaTopHas
«KoHcTpyrnpoBanue u n3ydeHue padoThl pabora;
3JEKTPOIBUTATEIIS»

62. | OnbiTel Papanes. SABnenue YcrHbI
3JIEKTPOMArHUTHOM MHAYKuuu. IIpasuio OIIpOC;

Jlenna




63. | Dnexrporeneparop. CocoObI MOTyUYeHUs 1 0 0 VYcrHbii
AIEKTPUUECKOMN PHEPTUU. DIEKTPOCTAHIINHI OTIpOC;
Ha BO300OHOBJISIEMBIX UCTOYHUKAX YHEPTUU
64. | Pemenne 3aga4d mo reMaM « MarHuTHBIE 1 0 0 IInceMeHHsbIi
SIBJICHUS. DJIEKTPOMArHUTHASI MHIYKLIUS KOHTpOJIb;
65. | KonTponwsHas pabota 1o Teme «Marnuthaeie | 1 1 0 KonTposbHas
SIBJICHHSI. DJIEKTPOMArHUTHAS UH Ty KIS pabora;
66. | Pemenue 3aga4 no teme «TemioBbie 1 0 0 [TuceMeHHbIM
MPOLIECCHI» KOHTpOJIb;
67. | Pemenue 3ana4 no teme «llocTossHHBIN 1 0 0 [IncemenHsIit
JIEKTPUUYECKUAN TOK» KOHTpOJIb;
68. | Pemenue 3aga4 no teme «MaruutHole 1 0 0 [TuceMeHHbBIM
SIBJICHUSI KOHTpOJIb;
OBUIEE KOJIMYECTBO YACOB I10 68 3 11
[TPOI'PAMME
9 KJIACC
Ne | Tema ypoka KoJsun4yecTBo 4acoB Buapbi,
n/n ¢opmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYEeCKHE
KOHTPOJIA
padoThI padoThI
1. Mexanudeckoe aBmxeHrue. MarepuanbHas | 1 0 0 YcTHBIN
touka. Cucrema orcuéra. Tpaekropusi. ompoc;
OTHOCUTENBHOCTh MEXaHUUYECKOTO
nBUKeHus. [I[puHINUI OTHOCUTENBHOCTH
Tlanunes
2. PaBHOMEpHOE npsAMoOIMHENHOE ABUKEHUE. | 1 0 0 YcrHbiit
['paduku paBHOMEPHOTO MPSAMOIMHEHHOTO OIIpoC;
JIBIKEHUS
3. | HepaBHOMepHOE NpSAMOIUHENHOE 1 0 0 YcrHbIit
nBukeHue. CpeiHsist © MTHOBEHHAs OTpoc;
CKOPOCTb T€Jla IPU HEPABHOMEPHOM
JBUKEHUU
4. | Yckopenue. PaBHOyCKOpEeHHOE 1 0 0 YcrHbIi
npsiMOTMHEHOE BIOKeHHE. [ padukn Ompoc;
PaBHOYCKOPEHHOT'O MPSIMOJIUHENHOTO
JBUKEHUS
5. | Pemenue 3anau no reme «HepaBHomepHoe | 1 0 0 [TuceMenHbI
MPSIMOJIMHENHOE JIBHIKCHHE) KOHTPOJIb;




6. [Tepemenienre npu paBHOYCKOPEHHOM YcrHbIi
nBIDKeHUU. Perenne rpaguyeckux 3amaq OT1poc;

7. CBoboanoe nagenue. OneiThl [anunes YcrHbI

OIIpoc;

8. | Jlabopatopnas pabota Nel mo JlabopaTopHas
teme «Onpenenennue cpeaHeil CKOpoCTH pabora;
CKOJIBKEHUST OpyCKa MW JBUKEHUS
[IapuKa 1o HaKJIOHHOM
I0cKoCcTHY niu «OnpeneneHue
YCKOPEHHUS TeJa IPU PABHOYCKOPEHHOM
JBUKEHUH 10 HAKJIOHHOU
mockoctu» uim «Mccnenosanue
3aBUCUMOCTH IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBM>KEHUU Oe3
HayaJbHOU CKOPOCTH

9. PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTH. YcrHblii
[lepuon u yactora oOpaiieHus. JInneiinas OIpoc;

U yTJI0Basi CKOPOCTH.
LentpocTpeMHuTENbEHOE YCKOPEHHE

10. | MexaHnueckoe ABMKEHUE U CIIOCOOBI €ro VYcTHBIN
ONMCaHUs Ompoc;

11. | Uuepuus. [lepBrrit 3akon HetoToHa YcrHbIiit

OI1poC;

12. | Bropoii 3axon HproTOHA YcTHbII

OTpoc;

13. | B3aumopetictBue ten. Tperuit 3aKoH VYcrHbii
Herorona. [IprHImn cynepnosuuuu cui OIIpoC;

14. | Pewenue 3aiau o teme «3aKOHbI [IuceMenHbI
HeroTona» KOHTpOJIb;

15. | Cuma ynpyroctu. 3akon ['yka. YcrHbIiit
Hedopmarnus ynpyras, rmiactTudeckas oT1poc;

16. | JlaGopaTtopHas padora Ne 2 o Teme JlaboparopHas
«OmnpeneneHue KECTKOCTU MPYKUHBD) pabora;

17. | Cuna TpeHus: cujia TPEHUS CKOJIbKEHHS, YcrHbii
cuiia TPEHHUs MOKOs, IPYTUe BUbI TPEHUS ompoc;

18. | Pemenue 3amau no reme «Cuiia TpeHUs» [MucbmeHHbIM

KOHTPOIIb;




19. | JlabopaTtopnast pabota Ne 3 mo JlabopaTopHas
teme «Omnpenenenne ko duimenrta pabora;
TPEHUs CKOJIBXKeHus» min «VccinenoBanune
3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKECHHS OT
CHJIBI HOPMAJIBHOTO JTABJICHUS

20. | Cwuna TSDKECTH U 3aKOH BCEMHUPHOTO YcrHbIi
TATOTCHHS. Y CKOPEHHE CBOOOHOTO onpoc;
TaJICHUS

21. | ABmwxenue miaanet Bokpyr Comnma (MC). YcrHbii
[TepBast kocmMuueckas CKOPOCTb. onpoc;
HesecomocTs 1 neperpysku

22. | Pemenue 3agad mo reMe «Criia TSOKECTH U TIucrMeHHbIi
3aKOH BCEMHUPHOTO TSATOTCHUS» KOHTPOJIb;

23. |IlepBas kocMu4ecKast CKOPOCTb. VYerubii

OTpoc;

24. | Pemrenue 3amau mo reMe «HeBecoMOCTE U ITuceMeHHbIi
neperpys3Ka» KOHTPOJIb;

25. | JABWxeHue Te Mo/ ICHCTBUEM YCTHBIN
HECKOJIbKHX CHII OTIpOC;

26. | Pemenue 3amad mo teMe «/IBukeHue Tel I IncebMeHHbBIN
MO/ ICCTBUEM HECKOJIBKUX CHUJD» KOHTPOJIb;

27. | PaBHOBecue MaTepuaIbHOU TOUKH. YcrHbIiit
AOcomoTHO TBEPI0E Tes10. AOCOTIOTHOE OTIpOC;
paBHOBECHE MaTEPHUAIBHON TOYKH.

PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OCBIO BpalleHus.. MOMEHT
cunbl. LleHTp TsKecTH TBEpAOro TENa

28. | Pemenue 3amau o reme «PaBHOBecue ITucbmeHHbIN
TBEPIOIO TeNA C 3aKPEMVIEHHON OCBIO KOHTpPOJb;
BpalICHUs»

29. | Pemenue 3agad mo reMe «B3aumonencTaue IIucrMeHHbIi
TeID» KOHTPOJIb;

30. | KontponbsHas paboTa mmo reme Kontponbnas
«MexaHNYeCKHe JTBUKCHHUS. pabora;
BzaumoneiictBue Ten»

31. | mnynsc tena. U3MeHeHue umimyJibca. YcerHbiil
Nmnynbe cuisl OIpoc;

32. | 3aKkoH COXpaHEHUs UMITyJIbCca VYcrHbii

OTIpOC;




33. | PeaktuBnoe asmxenue (MC). Bxian VYcrHbii
POCCUICKHX U 3apyOEKHBIX YUEHBIX- OTIpOC;
(bU3UKOB B pa3BUTHE HAYKU, TEXHUKHU U
TexHojoruil. Pakera. PeaktuBHoe
JBIKEHUE KUBBIX OPTAHU3MOB

34. | Mexanudeckas paboTa U MOITHOCTb. VYcrHbIi
Pabota cwi TsbxkecTH, ynpyrocTu, TpeHUs OTIPOC;

35. | Cs3b aHepruu u padboTsl. [loTeHnnanbHas YcrHbii
SHEprHUs TeJa, HOJHATOrO HaJl OIIpOoC;
MOBEPXHOCTHIO 3eMiu. [loTeHnnanbHas
SHEprUs c:kaTou npyxkuHbl. Kunernueckas
SHEPrust

36. | Teopema 0 KHHETHYECKOW SHEPTUU. 3aKOH YcrHbiit
COXPAaHEHHUS U U3MEHEHUSI MEXaHUYECKOM oT1poc;
SHEPrUu

37. | Pemenue 3amau no teme «Teopema o [TuceMenHbIM
KMHETHYECKOM SHEePruu. 3aKoH KOHTPOJIb;
COXpaHEHHUS U U3MEHEHUsI MEXaHUYECKOU
sHepruu. Mexanuueckas padoTta»

38. | JlabopaTopHas pabota Ne 4 1o JlaGopaTopHas
teme «Onpenenenue pabOTHI CHIIbI paborTa;
TPEeHUsI IPH PABHOMEPHOM JIBIKEHUU Tela
110 TOPU3OHTAIILHOM
noBepxHOCTU» UK «OnpeneneHne padboThl
CUJIBI YIIPYTOCTH NPU NOABEME I'py3a C
WCII0JIb30BAaHUEM HETOJBUKHOTO U
MOJIBI>KHOTO OJIOKOBY

39. | Pemenue 3a1a4 1o teMe «3aKOHBI YcrHbIit
COXpaHEHUs» OT1poC;

40. | KonTponpHas paboTa o Teme «3aKOHbI KoHnTponsHas
COXpaHEHUs» pabora;

41. | Mexanunyeckue KojieOaHusl. VYcrHbii
KoneodarensHoe nmxenne. OCHOBHEIE OIpoc;
XapaKTePUCTHKHU KOJIEOaHH: epro/,
4acToTa, aMIUIMTY1a. MaTteMaTU4eCcKui u
MPYXKUHHBIA MasTHUKU

42. |IlpeBpalieHue >HEPTUU NIPU YcrHbIi
KOJIeOaTeIbHOM JIBUKEHUU OIpoc;

43. |3aryxaromue Kojie0aHus. BeIHyXICHHBIC VYcTHBIN

koyiebanus. Pe3onanc

OT1poc;




44. | Jlaboparopnas padota Ne 5 mo JlabopaTopHas
teme «lccnenoBanne 3aBUCUMOCTH pabora;
repuo/ia Kojie0baHui MOABEIICHHOTO K
HUTHU TPy3a OT JJIMHBI HUTH

45. | Jlaboparopnas padota Ne 6 mo JlabopaTopHas
teme «lccnenoBanne 3aBUCUMOCTH pabora;
repuo/a KojiebaHui mpy>KUHHOTO
MasITHHKA OT MacChl TPy3a»

46. |Pemenue 3amau no reme «KonebatensHoe [TucbmeHHbII
JBUKEHUE» KOHTPOJIb;

47. | Pemenue 3anau o teme «lIpeBpamienue [TuceMeHHbIM
SHEPTUH NMPU KOJIeOATETHHOM JIBUKEHUI KOHTPOJIb;

48. | MexaHuueckre BOJIHBI (BOJTHOBOE YCTHBIN
nBukeHue). CBoiicTBa MEXaHUUECKUX Onpoc;

BOJIH. [Ipo0sibHBIE U TTOTIEPEYHBIE BOJIHBI.
JInuHa BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus

49. | MexaHn4ecKue BOJIHBI B TBEPIOM TEIIE, VYcTHBIN
cericMuueckue BosHbI (MC) oTIpoC;

50. | 3Byk. 'poMKOCTB 3ByKa U BBICOTA TOHA VYcrHbii

OI1poc;

51. | Orpaxenue 3Byka. MH(pa3Byk u YcerHbII
YIbTPa3BYK OTpoc;

52. |Pemwenue 3aaau no teme «MexaHUueckue [TuceMeHHbI
BOJIHBD KOHTPOJIb;

53. | Pemenue 3a1a4 no reMe «3BYK» [IuceMenHbI

KOHTpO!JIb;

54. | Mexanudeckue KoiaeOaHus ¥ BOJTHBI YcTHbIiM

OT1poC;

55. | KontponpHas paborta o teme Kounrposnbnas
«MexaHnnueckue KojieOaHusi 1 BOJIHbBD) paborta;

56. | DneKTpOMarHUTHOE MOJIe YcrHbiit

oT1poC;

57. | DnexkrpomarHuTHbie BoaHbI. [lkana YcrHbIi
3JIEKTPOMArHUTHBIX BOJIH. MIcTOUHHMKHN OTpoc;
3JIEKTPOMArHUTHBIX BOJIH

58. | CBoOIiCTBa 3JIEKTPOMATHUTHBIX BOJIH YcrHbiit

0T1poC;




59. | Ucnonb3oBaHUE 3IEKTPOMArHUTHBIX BOJIH YcrHbIi
JJIS COTOBOU CBSI3U Onpoc;

60. | DnekTpoMarHuTHas MPUPOJIa CBETA. VYcrHbii
Ckopoctb cBeTa. BonHoBbIe cBOMCTBA OIpoc;
cBeTa

61. | DnexTpomMarHuTHOE NoOJIE U YcrHbIi
9JIEKTpOMarHuTHbBIE BOJIHBL. O6o01atoee OIIpoc;
IIOBTOPEHUE

62. |JlyueBas Mmonens cBera. MIcTouHMKH CBETA. VYcTHEBIN
To4euHbIi HCTOYHUK CBETA. Onpoc;
[IpsimonrHEHOE pacIpoCTpaHEHHUE CBETA.
3aKOH MPSIMOJIMHEHHOTO pacpOCTPaHEHUS
ceeta. 3armenust ConHua u JIyHsl

63. | Pemenue 3anau no teme «IIpsimonuneitnoe [MucbmenHbI
pacpoCTpaHEHUE CBETA» KOHTPOJIb;

64. | Orpaxenue ceta. [lmockoe 3epkaio. YcrHbiit
3aKOH OTpa)KeHHsI CBETa OT1poC;

65. | JlabopaTopHas padota Ne 7 o teme JlabopaTopHas
«MccnenoBanne 3aBUCHMOCTH yIiia pabora;
IIPEJIOMJICHUS! CBETOBOI'O JIy4a OT yIJia
NaJICHUsI Ha TPAHUIIE «BO3TyX-CTEKIIO»

66. |IIpenomnenue cBera. 3aKOH IPEIOMIIEHUS YcrHbII
cgeta. [lonHOe BHYyTpeHHEE OTpaKEHUE Ompoc;
cBeTa. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHET0 OTPAKEHUS B ONTHUECKHUX
CBETOBOJAX

67. | Pemenue 3amau o teme «IIpenomienue [TuceMenHbI
cBeTa. 3aKOH MPEIOMIICHHS CBETa» KOHTPOJIb;

68. | Jlunza. Xox ydeil B IMH3E YcrHbIi

OIpoc;

69. |Penrenue 3amau mo teme «JInuza. Xon IIuceMeHHbIit
Jqy4eil B TMH3E» KOHTPOJIb;

70. | JlJabopaTtopHas padora Ne § mo JlaboparopHas
teme «Ilomyuenue nzobpaxxeHuii ¢ pabora;

MTOMOIIBIO COOMparoIIen
auH3b WK «OnpeaerneHue GoKycHOTo
PaCCTOSAHUA U ONTUYECKOU CHIIBI

coOuparoIen JTUH3bI




71. | Ontuueckas cuctema ¢goToanmapara, VYcrHbii
Mukpockomna u Teneckona (MC). I'na3 kak OT1poC;
onTHYECKasi cucTeMa. bm3opykocTs u
nanbHO30pKoCcTh. Ouku. doToanmapar.

OnTruyeckre CBETOBOIbI

72. | Pemenue 3amau no teme «Onruueckas [IuceMenHbI
cuctema (portoarnrmapara, MUKPOCKOIIa U KOHTpOIIb;
teneckomna (MC). ['ma3 kak ontudeckas
cucreMa. bimzopykocTs u
JATbHO30PKOCThY

73. | Pemenue 3amau no teme «I'eomerpuyeckas [TuceMeHHbII
OIITHUKA» KOHTPOJIb;

74. | Paznoxenue 6emoro ceeta (CBETOBOTO YcrHbIi
n3nmydeHus) B cnekTp. OnbiTel HproTOHA. OIIpOC;
CnoxxeHue CeKTpabHBIX I[BETOB.

Hucnepcus ceera

75. | Pemrenue 3amau mo temMe «CBETOBEIE IIuceMeHHbIi
SIBIICHUS KOHTPOJIb;

76. | KontpoinbHas pabota no teme «CBeTOBbBIE Kontponbnas
SIBJICHUSI pabora;

77. | OnbiTel Pesepdopna u mnanetapHas YcrHbI
MoJieIb aToMa OTpoc;

78. | Mogenb aroma bopa. Mcnyckanue u VYcrHbii
TIOTJIOIICHUE CBETAa aTOMOM 0T1poc;

79. | KBanTbl. BO3HUKHOBEHHE JIMHEHMYATOTO YcrHbIt
CIEKTpa U3JIyYCHUS OIIpoC;

80. | JlabopaTtopHas pabota Ne 9 o JlabopaTopHas
teMe «HabOmroaeHne CIUIOMHEBIX U pabora;
JUHEHYATHIX CIIEKTPOB MU3TyUCHUS)

81. | EcrecTBeHHast paqloaKTUBHOCTh. Anbda-, YcrHbIl
6era- U TaMMa-u3ITy4YeHHs OI1poc;

82. | Ctpoenue atoMHOro simpa. Hykimonnas YcrHbiil
MOJIeTIb aTOMHOTO siipa. M30Tomsl OT1poC;

83. | PagmoaxkTtuBHOCTH. Anb(ha-, OeTa- u raMma- YcTHbi
n3inydyeHust. CTpoeHre aTOMHOTO sipa OI1poc;

84. | JIabopatopHas pabora Ne 10 o Teme JlaGopaTopHas
«HMccnenoBanue TPEKOB: U3MEpPEHUE pabora;

SHEPI'HU YaCTHIIBI 10 TOPMO3HOMY Iy TH
(o dpororpadusm)»




85. | HyknonHast Mozienib aTOMHOTO Si/Ipa. YcrHbIi
N3otomnbl. PagroakTuBHBIE IPEBPALLICHHUS. OIIpOC;
[Tepuon nonypacnana

86. | /[eiicTBus paguoaKTUBHBIX U3JIy4EHUN Ha YcrHbIi
KUBBIE opraHu3Mel. JlaboparopHas padota OIIpoC;

Ne 11 o reme «U3mepenune
PaArOaKTUBHOTO (OHA»

87. | PanmoakTrBHBIE ITPEBpAIICHUS ATOMHBIX VYcrHbII
anep. [lepuon nomypacnana aToOMHBIX s1ep OIpoc;

88. | SAnepHbie peakiu. 3aKOHbI COXpaHEHUs YcrHblIi
3apsI0BOI0 U MacCOBOT'O YHUCET OIIpOC;

89. | Pemenue 3agau no teme «nepHoie TIucrMeHHbIi
peakiuu. 3aKOHbI COXPaHEHUS 3aps10BOTO KOHTpOJIb;
Y MaccOBOT'O YHCEID»

90. | Dneprus cBsi3u aTOMHBIX sifep. CBs3b VYcrHbii
Macchel U dHepruu. Peakuuu cunTesa u OIIpoC;
nenenus saep. Josumerp. Kamepa
Bunbscona

91. |Ucrounuku sneprun CoiHla U 3BE31] VYcTHBIN
(MC). Snepnas sHepreTuka. JlericTBus OIIpOC;
PaAMOAKTUBHBIX U3TyUYEHUN Ha )KUBbIE
opranu3msl (MC)

92. | Pemenue 3agau o reMe «KBaHToBbIE [MucpmenHbI
SIBJICHHSI KOHTPOJIb;

93. | KonrtpomnbHas pabora no teme «KBaHTOBBIE KonTponbHas
SIBJICHUSI paborta;

94. | JaBneHue TBEPABIX TEI, KUIAKOCTEH 1 YcrHbiit
ra3oB. 3aBUCUMOCTb JaBJICHUS KUAKOCTU OT1poC;
oT rimyOuHbl. CooOmIaronuecs CoCy bl

95. | BeitankuBaromas (apXuMea0Ba) Cuia. YcrHbIi
3akoH Apxumena. [InaBanue ten. OIIpOC;
IInaBanue ten. BoznyxomnnaBanue

96. | IIpocThie MeXaHU3MBI: pbIUar, OJIOK, YcrHbiit
HAaKJIOHHAas MJI0CKOCTh. [IpaBuino Ompoc;
paBHOBecHs peluara. Pabota u MOUTHOCTb.

KII/I mpocThIX MEXaHU3MOB

97. | Tennosslie aBienus. KoiuyecTBo TEMIOTHI. YcrHblIit

YpaBHeHHUE TEIUIOBOTO OaaHca OIIpoC;




98. | DnexkTpuuecKkre U MarHUTHHIE SIBJICHUS. 1 0 YcrHbIi
3akon Kynona. Cuina Toka. DekTpudeckoe OTIpOC;
HanpspkeHue. ConpoTHuBiieHHE
npoBoAHMKA. 3akoH OMa JIJis ydacTka
1enu

99. |IlocnenoBarenbHOE U NapaiesIbHOE 1 0 YcrHbI
COEIMHEHHE MPOBOAHUKOB OIIpoc;

100. | PaboTa 1 MOIIHOCTH AJIEKTPHUIECKOTO TOKa. | 1 0 YcrHbiit
3akoH [[xoyns-Jlenna OIpoc;

101. | Mexanuueckue siBieHus. MexaHnuecKue 1 0 YcrHbliit
KoJIeOaHUs U BOJHBI OTpoc;

102. | DneKTpoOMarHuTHOE MOJIe U 1 0 YcrHbiit
3JIEKTPOMAarHUTHbIE BOJIHBI. CBETOBBIE OT1poC;
sBneHusi. KBaHTOBBIE SIBICHUS

OBIIEE KOJIMYECTBO YACOB I10 102 11

[NPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

7 KJIACC

nn,

®duzuka. 7 knacc. Yueouuk/A. B. [leprerimkun "M3natenscTBo "Ox3amen"";

8 KJIACC

nn,

®duzuka. 8 knacc. Yueouuk/A. B. [lepermkun "M3natenscTBo "Ox3amen"";

9 KVIACC

nn,

®dwuzuka. 7 knacc. Yueouuk/A. B. [leprrmkun "M3natensctBo "Ox3amen"";
METOJUYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA

7 KJIACC

Astop: I[lepsimkun A.B., Cepus: YueOHo-MeToanueckuii kKomruiekT, [Ipeamer: ®usuka, Kmace: 7.
UznarenncTBO: DK3aMeH

8 KJIACC

Agtop: [lepeimikun A.B., Cepust: YueOHO-MeToanueckuii komruiekt, [Ipeamer: @usnka, Kiacc: 8.
HU3narenncTBO: DK3aMeH

9 KJIACC

Astop: [leprimikun A.B., Cepus: YueOHo-meroanueckuii KoMruiekT, [Ipeamer: @usuka, Knacc: 9.
HzparenscTBO: DK3aMeH

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC

https://resh.edu.ru/subject/28/7/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=3
https://urok.1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

8 KJIACC

https://resh.edu.ru/subject/28/8/
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=3
https://urok.1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/

9 KJIACC

https://resh.edu.ru/subject/28/9/
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=3
https://urok.1c.ru/library/?FILTER=Y &Q=&SUBJECTS%5B%5D=1307
https://content.edsoo.ru/lab/subject/2/



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

JlaboparopHoe 06opy10BaHUE, CIIPaBOYHbIE MAaTEPUAJIbl, KOMIIBIOTEP, MYJIbTUMEAUNHBIN IPOEKTOP,

HHTCPAKTUBHAA TOCKa

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTHYECKHNX PABOT,
JJEMOHCTPAIIMIA

JlabopaTopHble KOMIUIEKTHI 10 (U3KKE, KOMIIBIOTEP, MYJIbTUMEIUIHBINA IPOEKTOP, MHTEPAKTUBHAS JOCKA
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