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HHOACHUTEJIbBHAA 3AIINCKA

.

Coneprxanue mporpaMMbl HalIpaBJIeHO Ha (OPMHUPOBAHKE €CTECTBEHHOHAYYHOW IPaMOTHOCTH
y4aluxcs U OpraHu3alfio U3ydeHHus GU3UKU Ha JeITEeIbHOCTHON OCHOBE. B Hell yuHThIBAIOTCS
BO3MOXHOCTH IpeaMera B peanuszauuu  TpeboBaHuii PI'OC OO0 k miuaHUpyeMbIM
JUYHOCTHBIM M METalpeAMETHBIM pe3ylbTaTaM OOYUYeHHs, a TaKKe MEKIIPEIMETHbBIC CBS3H
€CTeCTBEHHOHAYYHBIX Y4EOHBIX MMPEIMETOB HAa YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMs.
OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O TIPEJIMETA «®U3UKA»

Kypc ¢usukn — cucremMoo0pa3yromuil Uisi €CTeCTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBICHHUH, N3y4aeMbIX XUMHEH,
ouosorueil, actpoHomuerd M ¢uzndeckoil reorpadueil. dusnka — 3TO MpEeaMET, KOTOPHIA He
TOJIbKO BHOCUT OCHOBHOMW BKJaJl B €CTECTBEHHOHAayYHYIO0 KapTUHY MHUpa, HO U MPEJOCTaBISAET
HauOoJiee siCHbIE 00pa3Ibl MPUMEHEHHUSI HAYYHOTO0 METOJa MO3HaHUs, T.€. Crocoba MOTydeHHs
JIOCTOBEPHBIX 3HaHUM 0 Mupe. Hakonen, ¢pu3nka — 3TO MpeaMeT, KOTOPbIA HApSALy C APYTUMU
€CTECTBEHHOHAyYHbIMM IIpeIMeTaMH JIOJDKEH JaTh UIKOJbHUKAM MpeJCcTaBieHHe o0
YBJIEKATEJIbHOCTH HAay4YHOTO MCCIEIOBAHUS U PAJOCTU CAMOCTOSITEIBHOTO OTKPBITHUS HOBOIO
3HAHMUSL.

Opna u3 THaBHBIX 3a4a4 (PU3MYECKOro O0O0pa3oBaHMsI B CTPYKType o0Omiero oOpa3zoBaHUS
COCTOUT B (JOPMUPOBAHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTH M MHTEpeca K HayKe Yy OCHOBHOM
Macchl 00yJaroIuXcs, KOTOpbIE B TabHEWIIEM OyAyT 3aHSATHI B CaMbIX pa3HO 00pa3HbIX chepax
nestenbHOCTH. HO He MeHee BayKHOM 3a7jauell sBJIsI€TCS BBISIBIEHUE U MOJITOTOBKA TaJlaHTINBbIX
MOJIOJBIX JIFOJIEH 1T TPOJIOJDKEHUST 00pa3oBaHUs W JalibHEUIEH MpodecCHoHAIbHOM
NeSITEIbHOCTH B 00JIACTU €CTECTBEHHOHAYYHBIX MCCIEAOBAHUM M CO3JaHUH HOBBIX TE€XHOJIOTHM.
CornacHO MPUHATOMY B MEXAYHApOJHOM COOOILIECTBE OIpeneneHHo, «EcTecTBeHHOHay4Has
IPaMOTHOCTb — 3TO CIIOCOOHOCTb Y€JIOBEKA 3aHMMATh AKTUBHYIO I'PaXIAHCKYIO HO3MIHIO IO
OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBAThCSl €CTECTBEHHOHAYYHbIMM HAesAMH. HaydyHO IpaMOTHBIH 4YelOBEK CTpeMHUTCA
y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXIEHUHU NPOOJIEM, OTHOCALIMXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHAM, YTO TPeOyeT OT HEro CIeIyIoUMX KOMIETEHTHOCTEH!:

Hay4YHO OOBSCHSATH SIBJICHUS,

OLICHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIEIOBaHMUS,

HMHTEPIPETUPOBATh JAHHBIE U UCIIOJIb30BAaTh HAYyUYHbIE 10KA3aTEIbCTBA Ul NOJTYYEHUS
BBIBO/IOB.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YYEBHOM IIVIAHE

B cootBerctBHM ¢ ®I'OC OOO (usuka sBiseTcss o0s3aTENbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOT0 0o01ero oopasoBanus. /laHHas mporpamma npexycMaTpuBaeT U3ydeHue (QU3MKU Ha
6a30BoM ypoBHE B 00bEMe 238 4 3a Tpu rofa oOyueHus 1o 2 4 B Heeno B 7 U § Kimaccax u 1o 3
4 B HEZIENIO B 9 Kiacce

N3yuenune ¢u3uMKu CrOCOOHO BHECTH pellaloUMid BKIaJ B (OPMHUPOBAHHME €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH O0YyJarOLIUXCS.

HEJIX U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henmn wu3yueHuss (QU3MKKM Ha YpOBHE OCHOBHOIO o0OIIero oOpa3oBaHUs OIpeJeNieHbl B
Konnenuuu npenonaBanus ydeOHoro npeaMera «Pusuka» B 00pa30BaTeNbHBIX OPraHU3aLUsgX
Poccuiickoit ®@enepannu, pealu3ylOIUX OCHOBHBbIE 00I1e00pa3oBaTelibHble MPOTrPaMMBI,
yTBepkAEHHON pemeHueM Kosutermn MunucrepctBa npocsemeHus Poccuiickont ®enepaunu,
npoTtokoi ot 3 nexadps 2019 r. Ne [1K-4BH.

enu uzydyenus GU3MKuU:

npuoOpeTeHne NHTEpeca U CTPEMIICHUS 00yUalOIIMXCsl K HAYYHOMY M3y4YEHUIO TPUPOJIbI,

pa3BUTHE WX MHTEJUIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE MPEICTABICHUIH O HAYYHOM METO 1€ TIO3HAHUs U (OPMUPOBAHUE

HCCIIEA0BATEIBCKOTO OTHOLIEHHUS K OKPYKAIOIIUM SIBIICHUSM;



e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHSI KaK pe3ysbTaTa U3yYeHUs OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE MMPEICTABICHUNA O POIH (PU3MKU ISl pA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;

e pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyayiet mpodheccHoHaIbHON AeITeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAIbHEHIIIEMY O0YYEHHUIO B TOM HAIIPABIICHHH.
JlocTiokeHre STHX IeJiel Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHus oOecreuymBaeTcs

pELICHHUEM CIEYIOIIUX 3a/1ay:

e MpHOOpEeTeHNE 3HAHUK O AUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXAaHUYECKUX, TETUIOBBIX,
NEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpHOOpETeHNE YMEHUN ONHMCHIBATH M OOBSICHITH (PU3NUECKUE SIBICHHS C HCIIOJIb30BAaHUEM
MOJIYYCHHBIX 3HAHUI;

e OCBOEHHME METOJOB PELIECHUs MPOCTENIINX PacUETHBIX 3a7a4 C UCIOJIb30BaHUEM (PU3NUYECKUX
MoJenel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHMI HaOJIOaTh IPUPOIHBIE SIBIICHUS U BBIIIOJIHATH OIBITHI, JJAOOPAaTOPHBIE
paboThl U SKCHIEPUMEHTAIbHBIE UCCIIEOBAHMSI C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;

e OCBOEHHE NMPUEMOB paboThl ¢ HHPOpMaLUEN PU3NUECKOTO COAEPHKAHUS, BKIIOYast
nH(}OPMALIHUIO O COBPEMEHHBIX TOCTHKEHUAX (PU3MKHU; aHAJIN3 U KPUTHYECKOE OLICHUBAaHUE
nHpopmanuy;

e 3HAKOMCTBO CO chepamu mpohecCHOHATHHOU IeATETLHOCTH, CBI3aHHBIMH C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX GU3NUYECKOI HAYKH.

COJAEP)KAHUE YYEBHOT' O NIPEJIMETA
7 KJIIACC

Paznen 1. ®usnka u €€ poJsib B NO3HAHUM OKPY:KAIOIIEro MUPa

Odu3znka — Hayka O MPUPOJE, M3ydyaeT (PU3UYECKHE SIBICHUS: MEXaHUYECKHE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BenudyuHBL M3Mepenue Qusnueckux BenudyuH. PuU3HYECKHUE MPUOOPHI.
[TorpemHocTh U3MepeHuil. MexayHapoHas CUCTEMA €IUHUII.

Kak ¢usmuka u apyrue ecrecTBeHHblEe HAyKU U3Yy4aloT mpupoay. EcTecTBeHHOHay4YHBIH METO
MO3HAHUS: HAONIO/IeHUE, TOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABM)KEHHUE TUIIOTE3, SKCIEPUMEHT
10 IPOBEPKE TUNoTe3, 00bsiICHEHHE Ha0M01aeMoro siBiieHus. Onucanue Gu3nueckux sSBICHUH ¢
ITOMOIIIBIO MOJIEIIEH.

JdemoncTpauuu

1. Mexanuyeckue, TEIJIOBBIE, EKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUSL.

2. ®usnyeckue NpUOOpPHl W Tpolenypa NPSIMbIX H3MEpPEHUN AaHaJIOTOBBIM U IU(GPOBHIM
pudopoMm.

JlaGopaTopHblie padoThbI M ONBITHI

1. Omnpenenenue UEHbl JEIEHUsT HIKAIbl U3MEPUTENLHOTO Mpubopa.

2. VIamepeHue pacCTOsTHHM.

3. N3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJlbIX TEIL.

5. W3mepenue temmeparypbl NOpH T[OMOIIM JKUJIKOCTHOTO TE€pMOMETpa M JaT4yHKa
TeMIEepPaTypBhI.

6. IlpoBengeHue wuccneAoBaHUs IO NPOBEPKE THUMOTE3bl: JAIBHOCTh TOJIETA IIapHKa,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIlIe BHICOTA MyCKa.

Pa3nen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHMHU BellecTBa

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThL, T0Ka3bIBAIOLINE TUCKPETHOE
cTpoeHue BemecTBa. ONbIThI, T0Ka3bIBAIOIIUE JUCKPETHOE CTPOECHUE BEUIECTBA.

JIBxenne wuactuil BemiecTBa. CBsI3b CKOPOCTH JIBIKEHHMSI YacTUIl C TEMIEpaTypou.
BbpoynoBckoe maBwkenue, muddysus. BzanMoneilicTBue dYacTuil BeIIECTBAa: MPUTSHKEHHE U
OTTAJIKUBAHUE.



ArperatHble  COCTOSIHHMS ~ BEHIECTBA:  CTPOEHUE  Ta3oB, O KUAKOCTEM W TBEPABIX
(kpucTtayinueckux) Teia. B3auMOCBsI3b MeEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperarHbix
COCTOSTHUSIX M WX aTOMHOMOJCKYISIpHBIM cTpoeHreM. OcOoOEHHOCTH arperaTHBIX COCTOSIHUN
BO/JIbl. B3anMOCBSI3b MEX/1y CBOMCTBAaMU BEILECTB B PA3HBIX arperaTHhIX COCTOSHUAX U UX aTOM-
HOMOJICKYIISIDHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUM BOAbl. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

JdeMoHcTpanuu

1. Habnronenue OpOYHOBCKOTO JIBHKCHHS.

2. Habmronenue muddysun.

3. HaOmoncHwe sIBICHUHA, OOBSACHSIONIMXCS NPUTSHKCHHEM WIM OTTAIKHBAHUEM YaCTHIL
BEILIECTB.

JlabopaTopHbie paGoThbl U ONBITHI

1. Ornenka quaMerpa aToMa METOJIOM PAZIOB (C HcToNib3oBaHueM doTorpaduit).

2. OnbITHI IO HAOTIOJICHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHHIO ACHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aMMO/1eiiCTBUHU

Mexanudeckoe aBWKeHUE. PaBHOMepHOE U HepaBHOMepHOe JBHkeHuEe. CropocTh. CpenHsis
CKOPOCTh TP HEPABHOMEPHOM JBWIKEHWHU. Pacdér myTu u BpeMeHH JABWXKeHUs. PaBHOMEpHOE 1
HepaBHOMepHOe jBmkeHHe. CkopocTh. CpemHsisi CKOPOCTh MPH HEPABHOMEPHOM JBIKCHHH.
Pacuér mytu u BpeMeHU ABMKCHUSI.

SIBnenune nHepuuu. 3aKkOH MHEpUUU. B3anuMoaeincTBrE TN Kak NpUYMHA U3MEHEHUSI CKOPOCTH
NMBIDKEHUs Tesl. Macca kak mepa uHepTHocTH Tena. [ImoTHocTh BemecTBa. CBsI3h MIJIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00bEMA BEIIEeCTBA.

Cuia Kak xapakTepucTHKa B3aumoAeicTBus ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenne
CHJIBI C TIOMOINBIO JMHAMOMETpa. SIBjeHHe TATOTeHUs U cuia TshkecTd. Cuia TsDKECTH Ha
npyrux mianerax (MC). Bec tena. HeBecomocts. CrioxkeHue Cuil, HalpaBJICHHBIX MO OJHOMU
npsamoil. PaBHoaerictByromas cuit. Cunia TpeHus. TpeHrue CKOJbKEeHHS U TpeHue Nokos. Tpenue
B npupojie u texauke (MC).

JdemoHcTpauuu

1. HaGmroieHne MexaHu4eCcKoro IBHKEHHS Tela.

2. 3mepenure CKOpOCTH MPSMOJIMHEUHOTO JIBUKEHUS.

3. HabGmroieHue siBIICHHUSI HHEPIIUH.

4. HaGnronenue u3MEeHEHUs CKOPOCTH MPH B3aUMOJICHCTBUU TE.

5. CpaBHEHHE MacC MO B3aUMOJICHUCTBHIO TEIl.

6. CnosxeHue CHJl, HalpaBJIECHHBIX 110 OJTHON MPSMOM.

JlabopaTopHblie padoThbI H ONBITHI

1. Ompenenenue CKOPOCTH PAaBHOMEPHOTO JBIDKEHHUs (LIapUKa B SKUAKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOUIIS U T. 11.).

2. OmnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHsS Opycka WM IIapuKa IO HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPAOTO Tena.

4. OmnbIThl, JIEMOHCTPUPYIOIIME 3aBHUCHUMOCTh pacTsikeHHs (aedopMmanuu) NpPYyKUHBI OT
MIPUJIOKEHHOM CHUIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIJIBI TPEHHUSI CKOJIBXEHHUS OT Beca Tella U
XapaKTepa CONMPUKACAIOIINXCS MOBEPXHOCTEM.

Pa3nen 4. /laBienune TBEPABIX TeJl, AKUAKOCTEH U ra3oB

HaBnenne. CiocoObl yMEHbBIIICHUS U yBeNWYeHHS AaBieHus. JlaBieHue raza. 3aBHCHUMOCTh
JaBJICHUA Ta3a oT 00béMa, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TEAMU, KUAKOCTIMHU
u razamu. 3akoH Ilackans. [lHeBMaTHMueckue MammvHbl. 3aBUCUMOCTH JABJICHUS KUJIKOCTU OT
ryounbl.  [mapocratmueckmii  mapamokc. CooOmaroruecst  cocyabl.  ['mapaBnmueckue
MEXaHU3MBI.



Atmocdepa 3emnu u armochepHoe pgaBieHue. [IpuymHBI CylecTBOBAaHHS BO3IYLIHON
obosoukn 3emimn. OnbiT Toppuuerm. M3mepenune atmocdepHOro naBicHHS. 3aBHCHUMOCTH
aTMOC(EepHOTO JaBJCHUS OT BBICOTHI HaJa YypoBHeM Mops. IIpubGoper ans u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBUE XKUAKOCTU M raza Ha MOTPYXKEHHOE B HUX Teso. BrlTankuparomas (apxumenoBa)
cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiasanue.

JdeMoHcTpanuu

1. 3aBucuMOCTb AaBJIEHUS T'a3a OT TEMIIEPATYPHI.

2. Ilepenaya naBaeHUS )KUJIKOCTHIO U Ta30M.

3. Coobmarommecs: COCypl.

4. T'mppaBanueckuii mpecc.

5. IIposiBnenue eicTBUS aTMOC(HEPHOTO JaBICHHUS.

6. 3aBHCUMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH Tesla U MJIOTHOCTU
AKUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAOUIEH CHJIbI BECY BHITECCHEHHOM KHUJIKOCTH.

8. YcnoBue miaBaHus Tell: MJIaBaHUE WJIM MOTPYKEHUE Tell B 3aBUCUMOCTU OT COOTHOIIEHUS
IUTOTHOCTEW TeJIa U )KUIKOCTH.

JlabopaTopHble paGoThl U ONBITHI

1. VccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHON B KUJKOCTh YaCTH
Tena.

2. OnpeneneHue BBITAIKUBAIOIIEH CHIIBI, IEHCTBYIONIEH HA TEJO, MOTPYKEHHOE B JKUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIbI, IEUCTBYIONIEH HA TEJIO B KUIKOCTH, OT
Macchl Tena.

4. OnbITHI, IEMOHCTPUPYIONINE 3aBUCHUMOCTD BBITAIKMBAIOIICH CHUJIbI, IEUCTBYIONIEH Ha TEJIO
B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YaCTH TeJa U OT MJIOTHOCTU KHUAKOCTH.

5. KoncTtpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHUE JIOAKM U ONpeIeieHue eé
TPy30MOABEMHOCTH.

Pa3znesn 5. Pabora u MOIIHOCTB. JHEPrUus

Mexanuveckast pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IMJIOCKOCTh. [IpaBuiio paBHOBeCHs pbluara.
[IpuMeHeHne TpaBmiIa paBHOBECHS phldara K OJoKy. «3o0sioToe mpaBuiio» Mmexanuku. KII
MPOCTHIX MeXaHU3MOB. [IpocThie MeXxaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass sHeprusi. Kunerudeckas u noreHuuanbHas sHeprus. [IpeBpamienue omHoro
BH/Ia MEXaHUYECKOM SHEPTUr B IPYroil. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHHUKE.

JdemoHcTpauuu

[IpuMepsl IpOCTBIX MEXAHU3MOB

JlabopaTopHblie padoThbI H ONBITHI

1. Omnpegenenue pabOTBl CHUIBI TpPEHUS TMPU PABHOMEPHOM [BIIKEHHU TeJa IO
TOPU30HTAJIBHOM TOBEPXHOCTH.

2. WccnenoBaHue ycioBU paBHOBECHS pblyara.

3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.

4. N3y4yeHue 3aK0Ha COXpaHEHMsI MEXaHUYECKON PHEPTUU.

HNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI OTpaskaTh C(HOPMHPOBAHHOCTH Y
o0yJaromuxcs yMEHHI:

UCIOJb30BaTh MOHATH: (PU3NUYECKHE U XUMUUECKHUE SIBICHUS; HAONII0JeHNE, SKCIIEPUMEHT,

MO/I€]b, TUIIOTE32; €ANHUIIB (PU3UUECKUX BEIMUYUH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSTHUS

BellecTBa (TBEPOE, )KUIKOE, Ta3000pa3HOE); MEXaHUUECKOe IBIKEHUE (PaBHOMEPHOE,

HEpaBHOMEPHOE, NMPSMOJIUHENHOE), TPAEKTOPHS, PaBHOACHCTBYIOIIAs CUII, Aedopmarius

(ynpyras, niacTudeckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

pasnuyats sBneHus (1udy3us; TEI0BOE ABHKEHHE YaCTHI] BEIIECTBA; pABHOMEPHOE

JBUKEHNE; HEPAaBHOMEPHOE JBMKEHNUE; NHEPLIMS; B3aUMOJICHCTBUE TEJl; PABHOBECUE TBEPIBIX



TEJ € 3aKPEIJIEHHON OChIO BPAILIEHUSI; IIepeiada JaBICHUs TBEPABIMU TEJIaMHU, )KUIKOCTSIMH U
razamu; aTMoc(epHOe JaBJeHHE; IUIaBaHHUE TeJl; MPEBPAIICHUS MEXaHWYECKOH SHEprHH)
10 ONMCAHMIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX 1aHHOE
¢bu3nveckoe siBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (U3NYECKHUX SBICHHUH B OKPYXKAIOIIEM MHUPE, B TOM
yrcie Gpusnyeckue SBICHHS B IPUPOJIE: IPUMEPHI IBUKCHUS C Pa3IMYHBIMU CKOPOCTSIMU B
YKUBOU Y HEXKUBOU MPUPOJEC; IEHCTBUE CHIIBI TPEHUS B IPUPOJC U TEXHUKE; BIUSHUE
aTMoc(epHOTO JaBJICHUS Ha )KUBOM OpraHW3M; IUIABaHUE PHIO; pbIUary B TEJe YEIOBEKa; MPH
9TOM NEPEBOIUTH MPAKTUYECKYIO 331a4y B y4eOHYI0, BBIACTATH CYIIECTBEHHBIE
CBOMCTBA/IPU3HAKN (PU3NIECKUX SBIICHHI;

OTIMCBHIBATH U3yYCHHBIC CBOMCTBA TE U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3HUECKHIE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEILIECTBA, BPEMS, TyTh, CKOPOCTh, CPEIHAS CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIa TSYKECTH, BEC TeNa, CHJIa TPEHUs, JaBieHue (TBEPAOTro Tena, )KUAKOCTH,
ra3a), BbITAJIKMBAIOIIAs CUJIa, MEXaHU4YecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIbI,
K03(h(UIIMEHT MOJE3HOTO JIEHCTBUS MEXaHU3MOB, KWHETHYECKAasl U MOTEHIMalIbHAs SHEPTHS);
MIPU OTIMCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKUI CMBICIT UCTIOIB3YEMbIX BEIMUNH, UX
0003HaYeHUSI U €AMHUILIBI PU3NYECKUX BETMYNH, HAXOAUTh (DOPMYJIIbI, CBSI3bIBAIOIIME TAHHYIO
(DMBUYECKYIO BETUYMHY C APYTUMHU BETMYUHAMU, CTPOUTH TPpaprKH N3YyICHHBIX 3aBUCUMOCTEH
(bMBUYECKUX BEIIMYNH;

XapaKTepH30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHS U MTPOLIECCHI, UCIIOJIb3YS MpaBuiia
CJIOKEHHUs CHJI (BJIOJIb OJTHOM TIpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBecCHUs pbryara (0J10Ka), «30J0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM 3HEPTUU; P 3TOM J1aBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aIHCHIBATh
€ro MaTeMaTH4eCKOE BBIPAKEHUE;

OO0BACHATH GU3UYECKUE SIBJICHUS, MPOIECCHl M CBOICTBAa TEJ, B TOM YUCIE U B KOHTEKCTE
CUTYaLMI NPAKTUKOOPUEHTUPOBAHHOTO XapaKTEPA: BBIABIATH NIPUUMHHO-CIICICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JTOTMUECKHUX MIAaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3NYECKHUX SABICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3aauu B 1—2 NeHCTBUS, UCTIONb3Ys 3aKOHBI M QOPMYIIBI, CBSA3BIBAIOIINE
(u3nyecKkue BEeIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUSA 3a/1a4M 3alMChIBaTh KPaTKOe YCIOBHE,
MOJACTaBIATh GU3NYECKUE BETUYUHBI B (GOPMYIIBI U IPOBOIUTH PACUETHI, HAXOAUTH
CIpaBOYHbIE JaHHbIE, HEOOXOIUMBIE /Ul PEIICHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTh
MOJTy4eHHOU (PM3MUECKOUN BEIIMUNHBI;

pacrno3HaBaTh NpoOIEMbl, KOTOPbIE MOKHO PEIIMTH MIPHU MOMOUTH (PU3NYECKIX METOJIOB; B
OTIMCAaHUU UCCIIEIOBAHMS BBIACIATH IPOBEPSEMOE MPEAIO0I0KeHUE (TUIIOTE3Y), pa3IudaTh U
HMHTEPIPETUPOBATH MOTYYCHHBIN pe3ylbTaT, HaXOAUTh OIIMOKU B XOJI€ OIBITA, IEJaTh
BBIBO/IBI 110 €r0 PE3YJIbTATAM,;

MIPOBOJIUTH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUHN MM (PU3UYECKUX CBOUCTB TEI:
(dbopMynupoBaTh MPOBEPsEMbIE MPEANOI0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHus, 3aMUCBIBATh X0/ OMBITa U (POPMYIHUPOBATH BBHIBOJIBI;

BBITIOJIHATH TPSIMbIE U3MEPEHUST PACCTOSTHUS, BPEMEHH, MacChl TeJia, 00bEMa, CHIIBI U
TEMIEPATYPHI C UCIIOJIB30BAHUEM aHAIOTOBBIX U IIU(PPOBLIX TPHUOOPOB; 3aMUCHIBATH
MoKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHOI a0COTIOTHOM MOrpeIHOCTH U3MEPEHNUH;
MIPOBOJIUTH UCCIEI0OBAHUE 3aBUCUMOCTH OJTHOM (PH3MUECKON BETUYHUHBI OT APYroi ¢
HCIOJIb30BAHMEM TMPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO ABIKYILETOCs Teja
OT BpPEMEHHU JIBIDKEHUS TeJa; CHIIbI TPEHUS CKOIBKEHHsSI OT Beca Tefa, KauecTBa o0paboTKu
MOBEPXHOCTEN TENl M HE3aBUCUMOCTH CHUJIbI TPEHHUSI OT TJIOLIAJAN COMPUKOCHOBEHUS TEJ; CHUIIbI
YIIPYTOCTH OT YJTMHEHUS IPYKUHBI; BHITAIIKHBAIOIIECH CHIIBI OT 00BhEMa MOTPYKEHHOM YacTh
TeJa U OT MJIOTHOCTH KHUAKOCTH, €€ He3aBUCHUMOCTH OT INIOTHOCTH TeJa, OT TITyOHHBI, Ha
KOTOPYIO MOTPYKEHO TeJ0; YCIOBUM TUTaBaHUS TEJ, YCIOBUI paBHOBECHS pbluara u OJIOKOB);
y4acTBOBATH B TUIAHUPOBAHUN Y4EOHOTO UCCIIEIOBAHMSI, COOMPATh YCTAHOBKY U BBITIONHSATH
M3MepeHus, CeAys PeI0KEHHOMY TaHy, (PUKCHUPOBATh PE3yNIbTAThI MOTY4eHHON



3aBUCHUMOCTH (PU3UUYECKUX BEITUYHH B BHJIE TIPEUIOKCHHBIX TaOIUI] ¥ TpaUKOB, JIeaTh
BBIBO/IBI 110 PE3yJIbTAaTaM MCCICAOBAHUS;
MIPOBOJINTH KOCBEHHBIE H3MEPEHUS (PM3HYECKUX BEIMYUH (IJIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPJIOTO TEJA; CUJIa TPEHUS CKOJIbKEHUS; JaBJICHUE BO3/yXa; BEITAJIKMBAIOIIAs CUIIA,
JEUCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTH TEJI0; KOAPPUITUEHT MMOJIC3HOTO NECHCTBUS
MPOCTBIX MEXaHU3MOB), CJIEIIYs IPEIIOKEHHOM MHCTPYKIUU: TIPU BBHITIOJTHEHUH U3MEPEHUN
coOuparh IKCIEPUMEHTATLHYIO YCTAHOBKY W BBIYHCIISITh 3HAYCHUE UCKOMOUW BEJTMYMHEI;
coOIOIaTh MpaBHiIa TEXHUKU 0E30MACHOCTH MPH paboTe ¢ J1a00paTOPHBIM 000PYIOBAaHHEM;
YKa3bIBaTh MPUHITUIIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAFOIINECS COCY/IbI, 0apOMETp, PhIYar, MOIBMKHBIN M HETIOABHKHBIN OJIOK,
HAaKJIOHHAsSI TJTIOCKOCTh;
XapaKTePU30BaATh MPUHITUIIBI ICUCTBUSI U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOil Ha MX OMHUCAHUs (B TOM YHKCIIe: TIOIIUITHUKH, YCTPOMUCTBO BOJIOMIPOBOIA,
TUPABIMYECKHI TIpecc, MAaHOMETP, BBICOTOMED, OPIITHEBOM HACOC, APEOMETP), UCTIOTB3YSI
3HAHMS O CBOMCTBAX (PU3NUECKUX SIBJICHUM U HEOOXO0MMble PU3NYECKHE 3aKOHBI 1
3aKOHOMEPHOCTH;
MPUBOUTH IPUMEPHI / HAXOIUTh HHAOPMAITUIO O PUMEpaxX MPAKTHYECKOTO UCTIOJIb30BaHUS
(hbM3UYEeCKUX 3HAHUU B MIOBCETHEBHON KU3HM JIJIsl oOecrieueHns 0€30MacHOCTH TIPH
oOpareHnu ¢ mpudopamMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3I0POBBS U
COOJTIOIEHUST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPYIKAIOIIEH Cpejie;
OCYIIECTBIISITH OTOOP UCTOUYHUKOB HH(POPMAINK B ceTh MTHTEPHET B COOTBETCTBHH C
3a/TaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUU U IyTEM CpaBHEHUS
Pa3IUYHBIX WCTOYHUKOB BBIACIATH HHPOPMAIIUIO, KOTOPAs SBISAETCS MPOTHBOPEUNBON HUITH
MOXET OBITh HEJIOCTOBEPHOM;
WCIOJIb30BATh MIPH BHINIOJHEHUH YUE€OHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JUTEPATypy
(bu3nUecKoro coJiep>KaHus, CIpaBOYHbIe MaTepHalibl, pecypchl cetu MHTepHeT; BiaieTh
npuéMaMu KOHCIIEKTHPOBAaHUsI TEKCTa, peoOpa3zoBaHus HHPOPMAIK U3 OAHON 3HAKOBOI
CUCTEMBI B APYIYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMMCbMEHHBIC U YCTHBIC COOOIIEHUSI Ha OCHOBE 2—3
HCTOYHUKOB MHGOpMaIuu GU3NYECKOTO COJCPIKAHMS, B TOM YUCIIE MyOIMYHO JIeiaTh KpaTKue
COOOILIEHUS O pe3yabTaTaxX MPOEKTOB WM YYEOHBIX UCCIIEI0BAaHUMN; IPU STOM I'PaMOTHO
WCII0JIb30BaTh N3YUYEHHBIN MOHATUITHBIN anmapaT Kypca GU3HUKH, COPOBOK/IaTh BBICTYIIICHUE
Mpe3eHTalNEH;
MIPH BBITIOJIHEHUHU Y4€OHBIX IPOEKTOB U HCCIEA0BAHUIN paclpeeaTh 00A3aHHOCTH B IPYIIIE
B COOTBETCTBUU C MOCTaBJICHHBIMH 337a4aMU, CIEIUTh 32 BBIIOJHEHUEM I1JIaHa JIeHCTBUA,
a/IeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIa/l B ACSITEILHOCTD IPYIIIbI; BEICTPAUBATD
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, YUUTHIBAsi MHEHHE OKPYKAIOIIHX.

8 KUIIACC

Pazpgen 1. TensioBble sIBJICHUSA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHUYECKOW TEOPUM CTpOEeHUs BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ1. ONbIThI, OATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISPHO -~
KUHETUYECKON TEOPHHU.

Mopenu TBEPAOTO, XKUAKOTO U Ta3000pa3HOrO COCTOSIHMM BeriecTBa. Kpucramnumdeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX T€T HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. (CMauuMBaHMEe W KalWULIPHbIE sBJIEHUS. TemioBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBsi3b TEeMIEPATypbl CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YACTULL.

Buytpennsis sneprust CrnocoObl W3MEHEHHsT BHYTPEHHEH »JSHEpPruM: TeIvlonepenadya u
coBepireHne padboThl. Bupl Terionepenaun: TEIUIONPOBOHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuectBo TemIoThl. YAenbHas TEINIOEMKOCTh BEIIECTBA. TemI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TerUioBoro OamaHca. [lnaBneHne u oTBepjeBaHHE KPUCTATHYECKUX
BEIECTB. Y IeNbHasl TeruioTa maBieHus. [lapooOpazoBanue u konaeHcanus. Mcmapenue (MC).



Kunenne. YnenpHas Temiora mapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEpaTypbl KUINEHHS OT
aTMoc¢epHoro AaBieHus. BiaaxkHocTs Bo3Tyxa.

OHeprus ToIIuBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuns! pabots! TemoBbix apurateneit. KI1/] reroBoro neurarens. TerioBsie ABUraTenun
u 3amurta okpyxatomieit cpenpl (MC). 3aKoH coxpaHEHHs U NPEBPAILEHUS SHEPTUU B TEIUIOBBIX
nporeccax (MC).

Jemoncmpayuu
. HaOmroienne OpOYHOBCKOTO JIBHKCHHS
. Habnronenue muddys3nn
. Habnroenue siBeHM cMaunBaHus M KaTWILISIPHBIX SIBIICHUIN
. Habnroenue TerioBoro pacumpeHust Tel
. U3MeHeHue naBienHus ra3a npyu M3MEeHEeHUU 00bEMa U HarpeBaHUU WM OXJIaKICHUU
. [IpaBurita u3MepeHus TeMIepaTypbl
. Bugs! Tenonepenaun
. Oxnax/ieHrne npy COBEPILIEHUU paObOThI
. HarpeBanue npu coBepiieHry paboThl BHEITHUMHU CUJIaMU

10. CpaBHeHHE TEMIOEMKOCTEN pa3IUYHBIX BELECTB

11. Habmronenue KUneHus

12 .HabmrofeHre mocTosIHCTBA TEMIEPaTyphl MPH MJIaBICHUH

13. Monenn TeIoOBBIX ABUTaTElEH

Jlabopamopnwie pabomot u onvimul

1. OnbITHI IO OOHAPYKEHUIO NEHCTBUS CUIJI MOJIEKYIISIPHOTO PUTSKEHUS

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa

3. OnbITH 10 HAOMIOICHUIO TEIUIOBOTO PACUIMPEHUs Ia30B, )KUIKOCTEN U TBEPBIX TEI

4. OmpeneneHue AaBJICHHS BO3yXa B OaJTOHE IINPHUIIA

5. OmnbITbl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJIEHUS BO3QyXa OT ero oOwbéma u
HarpeBaHMsl W OXJIAXKICHHSI

6. IlpoBepka THUMOTE3bl JIMHEMHOW 3aBUCHMOCTH JUIMHBI CTOJOMKA IKHUIKOCTH B
TEPMOMETPHUECKOM TpyOKe OT TeMIeparypsl

7. HaGmroneHue W3MEHEHUs BHYTPEHHEH SHEpruM Tejla B pe3ylbTare TeIulonepefadd U
pabOThI BHELIHUX CUJI

8. UccnenoBanue sBJIEHUS TEIJI000MEHA IPU CMELIMBAHUU XOJIOAHOM 1 ropsyeil Boibl

9. OmpenesieHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOIO BOJOW NPHU TEMJIO00OMEHE C HarpeThiM
METAJUIMYECKUM LUIMHAPOM

10. Onpenenenue yneabHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca ucrnapeHus

12. Onpenenenne OTHOCUTENIbHON BIIAXKHOCTH BO3/1yXa

13. Omnpenenenye yaeibHOM TEIUIOTHI MJIaBIEHUS b/

Pazoen 2. dnekmpuueckue u mazHumHble A61eHUA

Onexrpuzanus Tes. J[Ba poja 31eKTpUUYECcKUX 3apsoB. B3anMmopaelcTBue 3apspKEHHBIX Tell.
3akoH KynoHa (3aBUCMMOCTb CHIIbI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT BEJIMUYMHBI 3apsA0B U
PacCTOsIHUS MEX]Ty TeJIaMH).

Onexrpuueckoe mnosie. Hanpsok€HHOCTh anmekTpuueckoro mnois. IlpuHmmn cyneprozunun
ANIEKTPUUYECKHX TOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexTpuueckux 3apsAaoB. DIEMEHTAPHBINA AIEKTpUUEcKUil 3apsaa. CTpoeHue aToMma.
IIpoBOIHUKY U TUAIEKTPUKU. 3AKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsija.

ONEKTpUUYECKUN TOK. YCJIOBHMS CYIIECTBOBAHUS DJEKTPUYECKOrO TOKa. FIcTOYHMKH
MIOCTOSIHHOTO TOKa. J[eHCTBHS 3JEKTPUYECKOTO TOKa (TEIIoBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTpUUYECKUN TOK B )KUJKOCTSX U rasax.

Onexktpuueckass uenb. Cuna Toka. OlleKTpudeckoe HampspkeHue.  ConpoTuBIIEHHE
IIPOBOJHUKA. YJIENIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMNu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEINHEHUE TPOBOJHUKOB.
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PaboTa 1 MOIIHOCTH 3IEKTPUYECKOT0 TOKa. 3akoH [xoyns— JleHna. DeKTpuyecKue enu u
MOTPEOUTENN IEKTPHUECKOM dHEeprun B ObITy. KOpoTKOE 3aMbIKaHUeE.

[TocrostHHplE MarHuThl. B3auMoJelcTBUE MOCTOSIHHBIX ~ MAarHUTOB. MarnutHoe moJe.
MarunuTHOe noJie 3eMJIM U €ro 3Ha4eHHe JiIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJie
3JEKTPUYECKOTO TOKa. [[puMeHeHue 2IeKTPOMAarHuTOB B TEXHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelb TOCTOSHHOTO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUTaTENIeH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apages.  SIBneHue  aneKTpoMarHUTHOM — umHAykuuu. [lpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOJYYEHUS] DJICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu
DneKTpu3aIys Tel
JIBa pojia JIEKTPUUECKHUX 3apsiIOB U B3aUMOJICUCTBUE 3aPSXKEHHBIX TEll
YCeTpOHUCTBO U IEHCTBHE AIEKTPOCKONA
DnexTpocTaThuecKas HHIAYKINS
3aK0H COXpaHEHUs ANEKTPUUECKUX 3apsiIOB
[TpoBOAHHUKY U TUATEKTPUKH
MoaenupoBaHHe CUIOBBIX JUHHUIA SJIEKTPUUYECKOTO TOJISI
HcTtoyHmky mMoCTOSTHHOTO TOKA
JleficTBUA 2IEKTPUIECKOTO TOKA
10. DnekTpudecKnii TOK B KUJIKOCTH
11. I'a30BBI1# pa3psn
12. 3MepeHue cuiibl TOKa aMIepMeTpoM
13. 3MepeHue aneKTpuYecKoro HampsHKEHUS BOJBTMETPOM
14. PeocTaT u Mara3uH CONPOTUBIICHUI
15. B3auMoeiicTBHE NOCTOSIHHBIX MAarHUTOB
16. MoennpoBaHre HEBO3MOKHOCTH Pa3/ieNICHHs TTOJIOCOB MarHuTa
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB
18. OnwiT Opcrena
19. MarauTHo€ 110J1€ TOKa. DJIEKTPOMArHuT
20. JleiicTBHME MAarHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM
21 DaekTpoaBuraTeab NOCTOSTHHOTO TOKa
22. UccnenoBaHue SIBJICHUS JIEKTPOMArHUTHOM MHTYKIIMHA
23. OnbiTel apanest
24. 3aBUCHUMOCTb HaIlPaBJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUW €ro BO3HUKHOBEHHMS
25. DeKTporeHepaTop NOCTOSSHHOTO TOKa
Jlabopamopnuwie pabomot u onvimul
OnbITh 10 HAOTIOACHUIO SJICKTPU3AIMH TNl HHIYKIIUEH U MPU COMNPUKOCHOBEHUHT
HccnenoBanue AeiCTBUS 3IEKTPUUYECKOTO MOJISI HA IPOBOJIHUKHU U AUJIEKTPUKHU
COopka u mpoBepKa padoThl IEKTPUUECKOH IIeTH MOCTOSHHOTO TOKa
N3mepenue u perynupoBaHue CUIIbl TOKa
N3mepenue u perynrpoBaHue HaIpsLKEHUS

HccnegoBanne 3aBUCUMOCTH CHUJIBI TOKA, WIYHIErO 4Y€pe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HapsHKEHUS Ha pe3UCTope

7. OmbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPUYECKOTO COTPOTUBIICHHS MPOBOJIHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONIEPEUYHOT0 CEUEHUs U MaTepuana

8. IlpoBepka mpaBuiia CIOXCHHSI HAMPSHKEHWH MPH MOCIET0BATEIHLHOM COCIUHEHUH JBYX
pE3UCTOPOB

9. TlpoBepka mpaBuia Ajs CHIIBI TOKA MPU apauIeIbHOM COSTMHEHUN PE3UCTOPOB

10. Onpenenenre pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop

11. Onpenenenrie MOLUTHOCTH JIEKTPUUYECKOTO TOKA, BBIJEIISIEMOM Ha PE3UCTOPE

CoNoR~WNE
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12. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, WAYIIETO Yepe3 JIAMIIOUKY, OT HANpsOHKeHUs Ha
HEU

13. Onpenenenne KII1/] narpesarens

14. VlccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS TOCTOSIHHBIX MarHUTOB

15. VI3ydenue MarHuTHOTO TOJISt IOCTOSIHHBIX MAarHUTOB MPH UX 00BEIMHEHUH U pa3AeiIeHUN

16. UccnenoBanue NeiCTBUS 3JEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnbITHI, NEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIBI B3aUMOJCWUCTBUS KATYIIKH C TOKOM WU
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUS TOKA B KaTYILKe

18. M3ydenue neiicTBUS MarHUTHOTO TIOJISl HA IIPOBOJAHUK C TOKOM

19. KoncrpynpoBaHue U u3ydyeHHE padOThl AJIEKTPOABUTATEINS

20. U3mepenue KIIJ[ anekTpoaBUraTtenbHON YyCTAaHOBKU

21. OmpITBl MO WCCIEAOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOM HMHAYKIUHU: HCCIIEI0BaHHUE
M3MEHEHWI 3HAYCHUs ¥ HANPaBJICHUS] MHIYKIIMOHHOTO TOKa
MNJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yuenne usuku B 8 Kiacce HaAMpaBJI€HO Ha JOCTHIKEHHE OOYYaIOIMUMHMCS JTUYHOCTHBIX,
MeETaInpeIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS YIEOHOTO MpeaMeTa.
JIMYHOCTHBIE PE3YJIbTATHI

Ilampuomuueckoe éocnumanue:

e TIPOSIBJICHUE HHTEPECA K HICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (U3MIECKOM
HayKH;

e IIEHHOCTHOE OTHOIIICHHE K JJOCTHKEHUSAM POCCHICKUX YIEHBIX (PH3UKOB.

I'pasicoanckoe u 0yxoeno-upagcmeennoe eocnumanue:

e TOTOBHOCTH K aKTUBHOMY yYacCTHIO B OOCYXJACHUU OOLIECTBEHHO-3HAYNMBIX U 3TUUYECKUX
po0ieM, CBA3aHHBIX C MPAKTHYECKUM MTPUMEHEHHEM JOCTHKEHUHN pU3nKu;

e 0CO3HaHHE BAXKHOCTH MOPAJILHO-3TUUYECKUX MPUHLIUIIOB B AEATEILHOCTH YYEHOTO.
Acmemuueckoe eocnumanue:

e  BOCIHPHUATHE 3CTETUUYECKUX KaueCTB (PU3NUECKON HAYKU: €€ TApMOHUYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH.

Ilennocmu nayunozo noznanus:

e OCO3HaHHUE IIEHHOCTH (PU3NUECKON HAyKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHUH, BAXXHEHUIIIEH COCTABIAIONIEH KYJIbTYPHI;

e pa3BUTHE HAy4yHOI! JIFOOO3HATENLHOCTH, HHTEPECa K UCCIEA0BATENbCKOMN AeITEIbHOCTH.
Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1AZONOYUUA:

e OCO3HaHHUE IIEHHOCTH 0e30macHOro oOpasza >kKU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BaYKHOCTH IMTPaBMJI OE30MIACHOTO MOBEJICHUSI HA TPAHCIIOPTE, HA I0POrax, C SIEKTPUUECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAIITHUX YCIOBUSIX;

e cpOpMUPOBAHHOCTH HABbIKA peIIeKCHH, IPU3HAHKE CBOETO MPaBa Ha OLIMOKY U TaKOTO Ke
IpaBa y Ipyroro 4eaoBeKa.

Tpyoosoe éocnumanue:

e aKTHBHOE y4acCTHE B PEUICHHH MPAKTUYECKHX 3a7a4 (B paMKaX CeMbH, LIKOJbI, TOPOa, Kpast)
TEXHOJIOTMYECKON U COIMAIIbHOM HAMPaBICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NUECKUX
3HAHUMH;

e HHTEPEC K MPAKTUYECKOMY H3yYEHHUIO TpoQecCcHii, CBSI3aHHBIX C (PU3HKOM.
JKonozuueckoe gocnumanue:

e OpHUEHTAlUA HA TpUMEHeHue GU3NYECKUX 3HAHUN JJIs pelIeHus 3a7a4 B 00JIacTH
OKpY’KaroIel cpe/ipl, MIaHHPOBAHKS MOCTYMKOB U OIIEHKH UX BO3MOXKHBIX MMOCIEICTBUH IS
OKpY’Karollen Cpeibl;

e OCO3HaHUE TJI00ATLHOTO XapaKTepa 3KOJOTHYECKHX MpOoOJieM U MyTel MX perieHus.
Aoanmayusa obyuarouiecoca K UMEHAIOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOIL

cpeovl:

e MOTPEOHOCTH BO B3aMMOJACHCTBHUH MPH BBHITIOJHEHUH HCCIEAOBAHUNA U TPOEKTOB (PU3UUECKOM
HAMpPaBJICHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSM JIPYTHX;



MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUCCKYIO NEeSITEIbHOCTH;
noTpeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYTUPOBATH UJICH,
MOHATHS, THUIOTE3bI 0 (PU3NYECKHX OOBEKTaX U SBICHUSIX;

OCO3HaHUE ACPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00IacTH (QU3UKH;
IUTAHUPOBAHUE CBOCTO PA3BUTHS B IPUOOPETCHUH HOBBIX (PM3UYCCKUX 3HAHUM;

CTpEMJICHHE aHAJTM3UPOBATH U BBISIBIIATH B3aMMOCBSI3H IIPUPOIbI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIEC C UCTIOJB30BaHUEM (PU3NUCCKUX 3HAHUN;

OIICHKA CBOUX JICHCTBUH C YIETOM BIIMSIHHSI Ha OKPYKAIOIIYIO CPETy, BOSMOKHBIX
[JI00ATBHBIX TIOCIICICTBUN.

METAINIPEAMETHBIE PE3YJIbTATDI

YHuBepcalbHbIC I03HABATEIIHHBIC ACHCTBHS

bazoevie nozuueckue oeiicmeus:

BBISIBIISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE TIPU3HAKN 0OBEKTOB (SIBIICHUT);
YCTaHABIIMBAThH CYIIECTBEHHBIN MTPU3HAK KIacCH(PHUKAIIIN, OCHOBAHUS JIJIsl 0000IICHHS 1
CpaBHCHHS,

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B paCCMAaTPUBAEMBIX (DaKTax, TaHHBIX
HAOJTIOJICHUSX, OTHOCAIIUXCS K (PU3UICCKHUM SIBIICHUSIM;

BBISBIIATH TIPUIMHHO-CIICJICTBEHHBIC CBS3H MTPH M3YYCHUH (DU3MYCCKHX SBJICHUH H ITPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX M HHIYKTUBHBIX YMO3aKITIOUCHHM,
BBIJIBUTATh THITOTE3bI O B3aUMOCBS3IX (DU3HUECKUX BEITUIHH;

CaMOCTOSITENILHO BBIOUPATH CIIOCO0 perieHns yueOHo! pusnueckoi 3aauu (CpaBHEHNE
HECKOJIbKUX BApUAHTOB pEIlIeHNUs, BEIOOp Hanbosiee MoAX0IIIero ¢ yU€TOM CaMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPHUECR).

bazoevie uccnedoosamenvckue oeiicmeus:

HCII0JIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;

MIPOBOJUTH [0 CAMOCTOSITENILHO COCTABIEHHOMY IJIaHY OIIBIT, HECIOXKHBIN (pr3nueckuit
9KCIIEPUMEHT, HEOO0JIbIIIOE HCcCeI0BaHne (PU3UYECKOTO SIBICHHUS;

OIICHMBATh HAa MPUMEHHUMOCTb U JOCTOBEPHOCTh UH(OPMALIKIO, TOJYYEHHYIO B X0/1€
WCCIIEIOBAHUS WIIN SKCIIEPUMEHTA;

CaMOCTOSITENIBHO (POPMYITHPOBATH 0000IIEHUS 1 BHIBOJBI 10 Pe3yIbTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMS,

MIPOrHO3UPOBATH BO3MOXKHOE JalibHElIIIee pa3BUTHE (U3UUECKUX MTPOLIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paboma c ungpopmayuei:

MPUMEHSTH Pa3IUYHbIE METObI, HHCTPYMEHTBI U 3alIPOCHI NPU MOUCKE U 0TOOpE
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3nueckoit 3a1auu;
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UH(DOPMALIUIO PA3TIMUHBIX BUJOB U
(dhopM mpecTaBICHHUS;

CaMOCTOSITENILHO BBIOUPATh ONTUMAIIbHYIO (pOpMY Mpe/icTaBiIeHHS HHPOPMAIUH U
WUTIOCTPUPOBATH peliaeMble 3a7]aui HECIOKHBIMU CXEMaMHU, IMarpaMMaMu, HHOU rpadukoit
Y UX KOMOMHAIIMSIMH.

YHuBepcanbHble KOMMYHUKATHUBHBIC JEHCTBUS

Obwenue:

B X0JIe 00CYXIeHUs yueOHOTO MaTepHala, pe3ylbTaToB J1a00paTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI M BHICKA3bIBATh UJICH, HAIICIICHHBIE Ha
pelIeHne 3a1a4uu U ToJiiepKaHue 01aroxenaTeaIbHOCTH OOIIEHUS;

COTIOCTABJISTh CBOU CY)KJIEHUS C CYXKJACHUSAMH IPYTHX YYACTHUKOB JHanora, 0OHapy>KUBATh
pasnuydue U CXOACTBO MO3UIIHI; BRIPAKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MUChbMEHHBIX
TEKCTaX; MyOTUYHO MPEICTABIATh PE3YAbTaThl BHIMOJHEHHOTO (PU3MYECKOTO OMBITA
(dKcTiepuMeHTa, UCCIeI0OBaHUS, TIPOCKTA).

Coemecmuasn 0eamenbHocmy (COmMpyoOHUYECmeo):



e IIOHMMATh M UCTOJH30BAThH MPEHUMYILECTBA KOMAHAHON U MHANBUIYAIbHOU pabOTHI IpH
peleHrn KOHKPETHOU (PU3NYECKOI MPOOIeMBL;

e [IPUHUMATh LIEJI COBMECTHOM 1€ATENbHOCTH, OPraHU30BbIBATH JEHCTBUS 110 €€ TOCTUKEHUIO:
pacmpenensiTh poiiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOU paboThl; 06001I1aTh
MHEHHS HECKOJILKHUX JTIOJICH;

e BBINOJIHATH CBOIO YAaCTh PabOTHI, IOCTUrasi KAYECTBEHHOT'O PE3y/IbTaTa [0 CBOEMY
HaIIPaBJIEHUIO U KOOPJUHUPYS CBOU JAEUCTBUS C JPYTUMU WIEHAMU KOMAaH/Ibl;

e  OLIEHMBATh Ka4€CTBO CBOETO BKJIa/a B OOLIMI IPOIYKT 110 KPUTEPUSIM, CAMOCTOSITEIIHHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHuBEpCaNbHbBIE PETYIATUBHBIEC IEHCTBUS
Camoopzanuzayus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOUIUX ISl pEIICHUS
(bu3znyecKux 3HaHU;

e OpPHUEHTHPOBATHCS B PA3IMYHBIX MOJIX0aX NPUHITHS pelIeHU (MHIMBUyalbHOE, IPUHATHE
pelIeHys B IpyMIie, IPUHITHE PEelIeHUH Tpynmnoil);

e  CaMOCTOSITENILHO COCTABJIATH AITOPUTM pelIeHUs (pU3NUecKoi 3aaun WK IaHa
HCCIIEIOBAHUS C YUETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBATh MpeAaraéMble BapUaHThl PeIICHU;

e JIenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmpons (pegpnexcusn):

e J1aBaTh aJI€KBATHYIO OLIEHKY CUTYallUU U MpeiaraTh IUlaH €€ U3MEHEHUs;

e OOBACHATH NPUUYMHBI JOCTHXKEHUS (HETOCTHKEHUS) pE3ybTaTOB JAEATEIbHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

e BHOCUTH KOPPEKTHUBHI B ICATEIHHOCTD (B TOM YKCIIE B X0 BBHIOJHEHUS (PU3NYECKOTO
WCCIIEIOBAHUS WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOATEILCTB, N3MEHUBILIUXCSA CUTYaLIUH,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

e OLIGHUBATh COOTBETCTBHE PE3yJbTaTa LIEJU U YCIOBUSM.

ImoyuonanvHvlil UHMENTEKm:

e CTaBUTH ce0s HA MECTO JIPYTOro YEJIOBEKA B XOJI€ CIIOPa WM IUCKYCCHH HAa HayYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOTo.

Ilpunamue cedsn u opyaux:

e IPU3HABATh CBOE MPABO HA OMIMOKY MPHU peuieHNH (PU3NUEeCKUX 3a7a4 WIA B YTBEPKACHUIX
Ha Hay4YHbIE TEMbI U TAKOE XKE MPaBO JIPYTOro.

MNPEIMETHBIE PE3YJIBTATHBI
[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxkarb C(HOPMUPOBAHHOCTH Y
00yJaronmxcs yMEHHIA:

e  HCIOJB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABMKEHUE aTOMOB M MOJICKYI,
arperatHble COCTOSIHUA BEUIECTBA, KPUCTAILTUYECKHE U aMOPQHbIE Tella, HACHIIICHHBIN 1
HEHACBIIEHHBIN Tap, BIAXKHOCTh BO3/1yXa; TeMIepaTypa, BHYTPEHHSISI SHEPT UL, TEIUIOBOM
JIBUTATEIh; DJIEMEHTAPHBIN SIEKTPUUYECKUN 3apsijl, HIEKTPUIECKOe M0Jie, TPOBOIHUKU U
TUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE TIOJIE;

e pa3nuyath SABJICHUSA (TEIUIOBOE paclIMpeHHe/cxkaTue, Teruonepeiaya, TemIoBoe paBHOBECHE,
CMauMBaHME, KallUJUIAPHBIE SIBJICHUS, HCIIApEHNE, KOHACHCALUS, TUIaBJICHUE, KPUCTAJIN3alus
(oTBepaeBaHME), KUIIEHUE, TeIIonepeaaya (TerIONpPOBOAHOCTb, KOHBEKIINS, H3ITyUeHHE);
UIEKTPU3ALNA TN, B3aUMOJIEHCTBUE 3apsIIOB, NEHCTBUS IIEKTPUIECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, IEHCTBUE MarHUTHOTO I10JIs1 HA TPOBOJHMK C TOKOM,
3JIEKTPOMArHUTHAasI UHAYKIIHS) IO OMIMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3HUYECKOE SBJICHUE;

e pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NUYECKHUX SBICHHUH B OKPYXKAIOIIEM MHUPE, B TOM
qucie Gpu3nyeckue sBJICHHUS B IPUPO/IE: MOBEPXHOCTHOE HATSKEHHE U KalWJUIIPHBIE SIBICHUS
B IIPUPOJE, KPUCTAIUIBI B IpUpOJIE, U3itydueHue CollHLa, 3aMep3aHne BOJI0EMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa; AJIEKTPUUYECKHE BJICHUS B aTMOcdepe,



AJIEKTPUYECTBO JKUBBIX OPraHU3MOB; MarHUTHOE T0JIe 3eMJIH, Apeii( Moo CoB, pob
MarHUTHOTO NOJIS JJIs1 )KM3HU Ha 3eMile, TIOJISIPHOE CUSIHUE; IIPU ATOM IIEPEBOUTH
MPAKTUYECKYIO 331a4y B y4eOHYI0, BBICIATD CYIIECTBEHHBIE CBOMHCTBA/IPU3HAKH
(bU3NYECKUX SIBIICHUIA;

OTIMCBIBATH U3yYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3HUECKHUEe
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPTUsl, KOJIMUECTBO TEILIOTHI, yeIbHAS
TEII0EMKOCTh BEILIECTBA, Y/e/IbHas TEIUIOTa IUIaBICHMS], yelIbHasl TEeII0Ta
napooOpazoBaHusl, yAeIbHAasI TEIUIOTa CTOPAHUS TOTUTNBA, KOA(MGHUIIMEHT OJIE3HOTO ACHCTBHS
TEIUIOBOM MalllMHbl, OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa, JIEKTPUUECKUN 3aps]l, CUJIa TOKa,
AJIEKTPUYECKOE HAIIPSHKEHUE, CONTPOTUBIICHUE MPOBOIHUKA, YAECIBHOE COIIPOTUBIICHHUE
BEIIeCTBa, pab0oTa M MOIIHOCTD AIIEKTPUYECKOTO TOKA); IPH OMMCAHUH MPABHIBHO TPAKTOBAThH
(u3nyecKuil CMBICI HCIOIb3YyEMbIX BEJIMUNH, 0003HAUYEHHUS U €IUHULIBI PU3UUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3HUECKYIO BEIUYUHY C IPYTrUMU
BEJIMYMHAMHU, CTPOUTH IPaPUKU N3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIIUYUH;
XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SBICHMS U MTPOLIECCHI, UCIIOJIb3YSI OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUECKON TEOPUH CTPOEHUS BEIECTBA, IPUHIIUIT
CYIIEPIIO3UITNY T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH OMa Jiist
ydacTka Lemnu, 3akoH J[xoyins - JIeHia, 3aKoH COXpaHeHHUs SHEPTUH; IPU 3TOM J1aBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alIMCHIBATh €r0 MaTeMaTHUECKOE BhIPAKEHHE;
00BACHATH GU3NYECKUE TPOIIECCH U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYyallui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUUHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTH 0OBSICHEHHE U3 | - 2 TOTHYeCKUX MIaroB ¢ Oopoi Ha 1 - 2 W3y4eHHbIX CBOMCTBA
(buznyeckux SABJIeHNUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; peliaTh pacuéTHbIE
3a/1a4u B 2 - 3 JACHCTBUSA, UCIIONB3Yys 3aKOHBI M ()OPMYIIBI, CBS3BIBAIONINE (PU3UICCKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIIOBHUSA 3a/1a4M 3allMChIBATh KPaTKOE YCIOBUE, BBISBIISTD
HEJO0CTAaTOK JIaHHBIX JJISl PeLICHUs 3a7a4u, BBIOUPATh 3aKOHBI U OPMYIIbI, HEOOXOUMBIE IJIs
e€ perieHusi, MPOBOJUTh Pacu€Thl U CPAaBHUBATH MOJTYYEHHOE 3HaUeHHE (PU3MUECKON BeIUYu-
HbI C U3BECTHBIMU JIaHHBIMH;

pacrno3HaBaTh NpoOIEMbl, KOTOPbIE MOKHO PEIIUTH IPU MOMOIIN (PU3NUECKHX METOJIOB;
WCIOJIb3YS OMMCAaHUE UCCIIEIOBAHMUS, BBIICISATH MIPOBEPsieMOe PEIOI0KEHNE, OLIEHUBATh
MPaBUJILHOCTH MOPSIKA MPOBEICHUS UCCIIEIOBAHUS, JeNIaTh BBIBO/IBL;

MIPOBOJIUTH ONBITHI 110 HAOTIOACHUIO PU3NUYECKUX SBJICHUM WK (U3UUYECKUX CBONUCTB Tell
(KanmuuIsipHbIE SIBJICHMUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT ero 00bEMa, TeMIepaTyphl;
CKOPOCTH Tpoliecca OCThIBaHUS/HArPEeBaHUs IPU U3TYYCHUH OT IBETA U3JIY-
YaroIIel/orJIoMaoiell TOBEPXHOCTH; CKOPOCTh UCHIAPEHUS BOJIbI OT TEMIIEPATYPHI
MKUJKOCTHU U TUIOIIATN €€ MOBEPXHOCTHU; IIEKTPU3AIUS TNl U B3aUMOACUCTBUE AIIEKTPUIECKUX
3aps70B; B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BU3YyalIM3alllsi MAarHUTHBIX MOJEH
MOCTOSIHHBIX MarHUTOB; ACUCTBUS MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOHCTBA
AJIEKTPOMArHuTa, CBOMCTBA AIIEKTPOIBUraTElsl MOCTOSIHHOTO TOKA): (GOPMYIHUPOBAThH
MIpOBepsieMbIe MPEANOI0KEHHsI, COOMPATh YCTAaHOBKY M3 MPEI0KEHHOTO0 000PYA0BAHNUS;
OTHCHIBATh X0/ OTbITA U (JOPMYITHPOBATH BHIBO/IBI;

BBITIOJIHATH NPSIMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTENBHOMN BIAKHOCTU BO3yXa, CUJIBI
TOKa, HaMPsKEHUs C UCIOJIb30BAHUEM aHAIOTOBBIX MPUOOPOB U AATYMKOB (PUZNUECKUX
BEJIMYUH; CPABHUBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOIIOTHON
MIOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PM3HUECKOM BEJTMUNHBI OT APYTroH C
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIICHUS IIPOBOJHHUKA OT €r0
JUIMHBI, IJIOIAAH OTIEPEYHOT0 CEYEHNUS U YEIBHOTO CONIPOTHUBIIEHUS BEIIECTBA
IIPOBOJTHUKA; CHJIbI TOKA, UAYILETO YEPE3 POBOJHUK, OT HANPSKEHUS HA TIPOBOJIHUKE;
HCCIIeIOBaHHUE MOCTIEI0BATEIBHOTO U MAPAJUIEIBHOTO COCTUHEHN POBOIHUKOB):
IUTAHUPOBATh UCCIIE0BAHUE, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHUS, CIIEAYS



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBATh PE3YIbTATHI MTOJIYYCHHON 3aBUCUMOCTHU B BHJIE TaOJIUI]
U Tpa(uKOB, Je1aTh BBIBOBI 110 pe3yabTaTaM HCCIIeIOBaHMS;
MIPOBOJIUTH KOCBEHHBIE U3MEPEHHS (PU3NIECKUX BETHMUMH (yIelIbHAs TEIIOEMKOCTh BEIIIECTBA,
COTIPOTHUBIICHUE MTPOBOIHUKA, pab0Ta U MOIIHOCTD HJIEKTPUIECKOTO TOKA): MJIAHUPOBATh
M3MEPEHHUs1, COOUPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYs MPEII0KEHHON HHCTPYKIIIH,
U BBIUUCISATH 3HAUEHUE BEIIUYUHBI,
coOIIOIaTh MpaBHiIa TEXHUKU OE30MAaCHOCTH MPH paboTe ¢ 1a00paTOPHBIM 000PYIOBAaHHEM;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUSI U3YYEHHBIX NPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OTOPOM Ha UX ONHKCaHUs (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETp, IapoBast
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUNK IIEKTPUUECKON IHEPTUH, JIEKTPOOCBETHTEIBHbIE
puOOPHI, HATPEBATEIBHBIC HIIEKTPOTPUOOPHI (IPUMEPHI), STEKTPUIECKUE TPEAOXPAHUTEIH;
AJIEKTPOMArHHUT, 3JIEKTPOIBUTATEIh IIOCTOSIHHOTO TOKA), UCIOJIb3Yys 3HAHHSI O CBOMCTBAX
(u3nyecKux SABJICHUN U HEOOX0AUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U M3MEPUTENIbHbBIE IPUOOPHI [0 CXEMaM U
CXEMaTUYHbIM PUCYHKaM (3KMJIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOII, PEOCTaT); COCTaBISATh CXEMBI
ANIEKTPUYECKHX LIENeH C MOCIeI0BaTebHBIM U NapauIeIbHbIM COEMHEHUEM DJIEMEHTOB,
paznuyas ycnoBHbIE 0003HAYEHHSI 3JIEMEHTOB AIEKTPUUECKUX 1IeTel;
MIPUBOJIUTH IPUMEPBI/HAX0IUTh HHPOPMAIIHIO O IpUMepax NPaKTUYECKOTO MCTIOIb30BaHUS
(bM3UYEeCKUX 3HAHUW B MIOBCETHEBHOW KU3HM JIJIsl oOecrieueHus 0€30MacHOCTH TPH
oOpallleHnH ¢ MpubopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHHs 3J0POBbS U
coOII0IGHNS HOPM 9KOJIOTMYECKOT0 OBE/ICHUS B OKpY»KalolIel cpeie;
OCYILIECTBIISITh TMOUCK HHpOpMaimu (u3nueckoro cojaepkanus B cetu MHTepHeT, Ha
OCHOBE MMEIOIINXCA 3HaHUH U yTEM CPaBHEHUS AOTOJIHUTEIIBHBIX HCTOUHUKOB BBIIENATh
MH(GOpMAIHIO, KOTOPas SIBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHON;
UCIOJIb30BATh NP BBIIIOJHEHNU YU€OHBIX 3aJaHUH HAYy4YHO-TIOMYJISIPHYIO JIUTEPATYPY
(GU3NYECKOTo CoAep KaHus, CIPaBOYHbIE MaTepHalibl, PeCypchl ceTH MIHTepHeT; BIajeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM
CHCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U KPATKUE YCTHBIE COOOIEHNUs, 060011ast UH(OpMALHIO
U3 HECKOJIbKUX UCTOYHUKOB (PU3UYECKOTO COAEPIKaHMsI, B TOM YHCIIE IyOJUYHO MPEACTaBIATh
pe3yabTaThl IPOEKTHON MIIM MCCIIE0BATENIBCKON JESITeIbHOCTH; IPU TOM I'PAMOTHO
UCIOJIb30BaTh U3yYEHHBIM MOHATUHHBIN annapar Kypca (PM3MKH, COIIPOBOXKIATh BBICTYILIICHNE
Mpe3eHTalNEH;
IIPU BBINOJIHEHUH Y4EOHBIX MPOEKTOB M UCCIIEA0BAaHUM (PU3NUECKUX IPOLIECCOB pPaCIPEAEITh
00513aHHOCTH B I'PYIIIE B COOTBETCTBUH C IOCTaBJICHHBIMU 33a/1a4aMU, CIEIUTh 3a
BBITNIOJIHEHUEM IUIaHa JAEHCTBUM U KOPPEKTUPOBATH €r0, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIa/1 B JICATEIbHOCTD I'PYIIIbI; BEICTPAUBATh KOMMYHHKATUBHOE B3aUMOAEHCTBUE, IPOSIBIISS
TOTOBHOCTb pa3peiatb KOH(MIUKTHI.

9 KJIACC

Pazgen 1. Mexannueckue siBJICHUSA

Mexannueckoe nBwkeHue. MarepuanbHas Touka. Cucrema orcy€ra. OTHOCHTEIBHOCTH
MEXaHHYECKOTO JBIKEHUsA. PaBHOMEpHoe mpsMoiMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBMKEHHE. CpelHsss M MIHOBEHHas CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHOyckopeHHOe mpsMosinHelHoe naBmwkeHue. CBoboaHoe maaeHue. OIBITHI
lanunes.

PaBHOMepHOe nBMXXKeHUE MO OKpyxkHOcTH. Ilepmon m uactota oOpamieHus. JluneiHas wu
YI10Bast CKOPOCTH. LIEeHTpOCTPEMUTEIIBEHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprotona. Bropoi 3axon Herorona. Tperuit 3akoH Herorona. IIpunimn
CYIIEPIIO3ULIUU CHUIL.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbXKEHUS, CUJa TPEHUs TOKOS,
JpYTrue BUbI TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOpEHHE CBOOOAHOTO NajieHus. JBrxkeHue
maneT Bokpyr Conunua (MC). IlepBast kocMuueckasi CkopocTb. HeBecoMOCTh U neperpys3ku.

PaBHoBecue MarepuanbHO TOUkH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecHe TBEPAOIro Telia C
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynec Tena. M3menenue wummynbca. Mmmynbc cuibl. 3aKOH COXPAaHEHHS HMMITYJIbCA.
Peaktusnoe neuxenue (MC).

Mexannueckasi paboTa 1 MOITHOCTh. PaboTa cuit TskecTH, ynpyrocTs, Tpenus: CBs3b SHEpruu
u pabotel [loTeHmmanpHast SHEprusi Teia, MOTHATOTO HaJ TOBEPXHOCTHIO  3EMIIH.
[ToreHumanpHas 3Heprus c:xatod npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu

1. HaGnroneHne MexaHUYECKOTO JABUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA

2. CpaBHeHHME TIyTEW U TPAEKTOPUH ABIKEHHS OJHOTO M TOTO K€ TeJla OTHOCUTEILHO Pa3HbIX
TeJI OTCUYETA

3. V3mepeHne CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO JIBHYKCHUS

4. UccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JBMXKEHUS

5. Habmronenue nBukeHUs Tela Mo OKPYKHOCTH

6. HaOnroneHne MexaHM4eCKUX SBJICHUHN, TPOUCXOAIINX B cUcTeMe oTcuéTa «Tenexka» mpu
€€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUH OTHOCUTEIBHO KaOuHeTa pU3UKH

7. 3aBUCHMOCTbH YCKOPEHHSI Te€JIa OT MacChl TeJla M ICHCTBYIONICH Ha HETO CHIIBI

8. Halumonenne paBeHCTBa CHJI TIPH B3aUMO/ICHCTBHU TET

9. M3mMmeHeHue Beca Tela Mpu YCKOPEHHOM JBMXKEHUU

10.ITepenaya ummynbca Mpy B3aUMOICUCTBUM TeEI

11.ITpeoOpazoBaHus SHEPTUN TIPH B3AUMOICHCTBUH TEI

12.CoxpaHeHnre UMIyabca MpHU HEYIPYTroM B3aUMOJICUCTBUM

13.CoxpaHeHue uMIyabca Mpu adCOTIOTHO YIIPYTrOM B3aUMOACHCTBUH

14.Habmtonenne peakTHBHOTO JIBYDKCHHS

15.CoxpaHeHne MEXaHMYECKOM YHEPTUU IIPH CBOOOHOM IaJICHUN

16. CoxpaHneHne MEXaHMYECKOW SHEPTUHU MPHU JIBIXKEHUHU TeJla MO ACHCTBUEM MPYKUHBI

Jlabopamopnwie pabomot u onvimul

1. KouctpyupoBaHue TpakTa Ajsi pa3roHa U JajbHEHUIlero paBHOMEPHOTO JIBUKEHUS IIapuKa
WJIU TEJEKKU

2. OrmpeneneHue cpemHel CKOPOCTU CKOJIBKEHUS Opycka WM JBUXKEHUSA UIapuKa II0
HAaKJIOHHOH IIJIOCKOCTH

3. Onmnpenenenve YCKOpPeHHsI Tela MpPH PaBHOYCKOPEHHOM JBIDKEHHHM TIO HAKJIOHHOM
IIJIOCKOCTH

4. HccnenoBaHue 3aBUCHMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM IBMKEHHU 0€3
HayaJlbHOU CKOPOCTH

5. IIpoBepka rumoTes3bl: €Ciau MPH PAaBHOYCKOPEHHOM JBIKEHUU 0€3 HaualbHOW CKOPOCTH
IIYTH OTHOCSTCS KaK psAJl HEYETHBIX YNCEN, TO COOTBETCTBYIOINE POMEKYTKH BPEMEHU OJIMHA-
KOBBI

6. MccnenoBaHue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CUJIbl HOPMAJIbHOTO JIaBJICHUS

7. Ompenenenue ko3((UIEHTa TPEHUS CKOJIbXEHUS

8. Ompenenenue KECTKOCTH NMPYKUHBI

9. Onpenenenne paboOThl CHJIBI TPEHUS TPU PABHOMEPHOM JIBWKEHUM Tejla TI0
TOPU30HTAJIBHOM TOBEPXHOCTH

10.0npenenenne paboOThl CHUJIBI  YOPYrOCTH TMPH MOABEME Tpy3a € MCIOJIb30BAaHUEM
HEMO/IBM)KHOTO U TIOJIBMPKHOTO OJIOKOB

11.M3yueHne 3aKOHa COXpPaHEHUs] YHEPTUU



Pa3zoen 2. Mexanuueckue Koniebanusa u 60iHbsl

Konebarenproe paBwkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJCOAHWM: MEpPUOJ, YacTOTa,
amMIMTyna. MareMatud4eckuil M NPYKMHHBIM MasaTHUKM. [IpeBpaimienue »sHeprum Ipu
KoJieOaTeIbHOM JBUKCHHH. 3aTyxaroliue KolieOanus. BeiHyxaeHHbIE KoneOaHus. Pe3oHaHC.
Mexanuueckue BoJHBL CBoiicTBa MexaHW4YeCKUX BOJH. [Ipo A0JbHBIE M MONEPEUHbIE BOJIHBI.
JlniHa BOJIHBI M CKOPOCTh €€ pacrpocTpaHeHus. MexaHW4YecKue BOJHBI B TBEPIOM Telle,
cericmuueckue BosiHbI (MC).

3Byk. ['poMKOCTh 3ByKa 1 BeicoTa ToHa. OTpakeHue 3Byka. lHppa3Byk U ynbTpasByK.

Jemoncmpayuu

1. Habnromenue koneOaHMiA TEN MO IEHCTBHEM CHIIBI TSDKECTH U CHIIBI YIPYTOCTH

2. Habmonenue xonebaHuii rpy3a Ha HUTH U HA TIPY)KUHE

3. HabGunroieHue BBIHYKJIEHHBIX KOJIEOaHUM U pe30HaHca

4. PactipocTpaHeHH€e MPOJOTIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIN)

5. HabmroeHue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOThI

6. AKYCTHUECKUN PE30HaHC

Jlabopamopusie pabomot u onvimul

1. OnpeneneHue 4acToThl U Mepruoaa KojieOaHU MaTEMaTUYECKOTO MasiTHUKA

2. OmnpezneneHune 4acTOThl U NepHoa KoJieOaHUi MPY>KMHHOTO MasgTHHUKA

3. UccnemoBanue 3aBUCUMOCTH TIEpHO/1a KOJICOAHHUH TMOBEIICHHOTO K HUTH I'py3a OT JUTHHBI
HUTH

4. VccnenoBanne 3aBUCMMOCTH TIEpHO/Ia KOJIeOaHWi MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a

5. IlpoBepka HE3aBUCHMOCTH TEepUoja KOJeOaHW T'py3a, MOJBEIIEHHOTO K HUTH, OT MacChl
rpys3a

6. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD MEepUoJa KojaeOaHui NMPyKUHHOTO MasTHUKA OT
Macchl rpy3a U KECTKOCTH MPY>KUHBI

7. VI3amepeHue yCKOpeHusi CBOOOHOTO TTaICHUS
Pazoen 3. Inekmpomaznummuoe nosne u 371eKMPOMAZHUMHbBIE 60IHbL

DIEKTPOMarHuTHOE MOJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH
[lkana »IE€KTPOMArHUTHBIX BOJH. VCIOJIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupojaa ceera. CKkopocTh cBeTra. BonHOBbIE CBOMCTBA CBETA.

emoncmpayuu

1. CBolicTBa 31€KTPOMAarHUTHBIX BOJIH

2. BoyiHOBBIE CBOMCTBA CBETA

Jlabopamopnusie pabomot u onvimul

1. 3yuenue CBOMCTB 3JE€KTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa
Pazoen 4. Ceemoegvie aenenusn

JlyueBass Mogenb cBeTa. Mcrounuku cBerta. llpsmonuneiiHoe pacmpoCTpaHEHUE CBeTa.
3armenust Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpa)K€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpeiomieHusl cBera. [lomHOoe BHyTpeHHee OTpa)KeHHE CBETa.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKUX CBETOBOAX.

Jlunza. Xon nydeit B nuH3e. OnTuueckas cuctema ¢oroamnmnapara, MUKPOCKOIAa U TEJIEeCKOIa
(MC). I'ma3 kak ontuyeckasi cucreMa. baIn30pykocTh U AaTbHO30PKOCTb.

Paznoxxenne 6enmoro cera B cnekTp. OnbiThl HptoToHa. CloeHHE CIEKTPaTbHBIX IBETOB.
Jucnepcus cera.

emoncmpayuu
[IpsiMonMHENHOE paclipOCTPAHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKaJiax.
[Ipenomiienue cBera.
OnTruyeckuii CBETOBO/I.
Xon tyueit B coOuparomiei TuHse.

bR



7. Xopn nydell B paccenBarollIel JIUH3E.

8. Ilomyuenue n300pakeHUI ¢ MTOMOIIBIO JIUH3.

9. Ilpunnun aeWcTBus GoToanmnapara, MUKPOCKOIA U TEIECKOIMA.

10.Monens rnasa.

11.Pa3noxxenue 6eoro cBera B CIIEKTP.

12.IToryuenue 6e10T0 CBEeTa MPH CIOKESHUH CBETA PA3HBIX I[BETOB.

Jlabopamopusie pabomot u onvimul

1. UccnenoBanue 3aBUCMMOCTH yIJIa OTPa)KEHUSI CBETOBOTO JIyda OT yrJjia MaJeHUsl.

2. VzyueHne xapakTepuCTHK H300paXKeHUS IPEAMETa B INIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCHUMOCTH YIJla IPEIOMJICHHMSI CBETOBOIO Jiyya OT yIJla MAaJeHHsI Ha
IPaHULIE «BO3LyX—CTEKIION.

4. Tlomyuenue n300pakeHUM C TOMOIIBI0 COOMPAIOIIIEH JTNH3BI

5. Onpenenenrie GOKYCHOTO pACCTOSTHUS U ONTHYECKOM CHIIBI CO OMparomieit JTUH3HI.

6. OMBITHI IO Pa3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. OnBITHI IO BOCIPUATHUIO [IBETA MPEAMETOB IIPU UX HAONIIOIEHUN Yepe3 LIBETOBbIE (DUIIbTPHI.
Pazoen 5. Keanmoegvie agnenusn

OmneiTel Pesepdopna u mianerapHas mojaens atomMa. Mogens aroma bopa. Hcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta u rammaunsnydenus. CTpoeHre aTOMHOTO siapa. HykimoHHas
MOJIeNlb aTOMHOTO siipa. M30Tomnbl.

PannoaxTtuBHbIe mpeBpanienus. [lepro nomypacmaga aTOMHBIX siAEp.

SnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3apsI0BOTO M MAacCOBOTO YHMCEN. DHEpPrusi CBS3U
aToMHbIX sjep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHus sjep. VMcrounuku
sHeprun Cousnia u 38€31 (MC).

SAnepuas suepretuka. JleicTBUS paAMOaKTUBHBIX W3JIYYCHHUH Ha skuBbIe opranu3mel (MC).

emoncmpayuu

1. CriexTphl U3IIy4eHUS U MOTJIOIICHUS.

2. CexTphl pa3iuyHbIX Ta30B.

3. CnexTp BoJ0poOa.

4. HaGmoieHne TpekoB B Kamepe Buibcona.

5. PabGoTa cuéTunka HOHU3UPYIOITUX U3TyYEHUH.

6. Perucrpanus u3iaydeHus NpUPOIHBIX MUHEPAJIOB U MPOJIYK TOB.

Jlabopamopnuvie pabomot u onvimul

1. HaGmroieHue CIIOMIHbBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUS.

2. HccnengoBaHue TPEeKOB: HM3MEPEHHE SHEPTrUU YacTULBI MO TOP MO3HOMY MyTd (IO
dhoTtorpadusim).

3. U3mepenue paaroakTuBHOTO (OHA.

Iloemopumenvrno-0000uwarouiuii Mooy

[ToBTOpUTENBHO-0000IAIOIIMKA MOIYNb MpEIHA3HAYEH Ul CHCTeMAaTH3aluu U 0000IIeHHs
MIPEIMETHOTO COAEPKAHUS U ONbITA JAESITENLHOCTU, TPUOOPETEHHOTO MPH U3YYSHHH BCETO Kypca
¢bu3nKy, a TakKe A NOAroToBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY MO (U3HKE IS
oOyyaronuxcs, BEIOpaBIIMX 3TOT y4eOHBIN peaMeT.

[Ipu n3yyeHnu JaHHOTO MOAYIISI PEaTU3YIOTCS U CUCTEMATU3UPYIOTCA BUABI JEATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ECTIeYnBACTCS JOCTHKEHUE MTPEIMETHBIX U METAPEIMETHBIX TUTAHUPYEMBIX
pe3yabTaToB 00ydeHus, (popMUpyeTCsl eCTeCTBEHHO-Hay4Hasi TPaMOTHOCTh: OCBOEHHE HAay4YHbBIX
METO/IOB HCCJEIOBaHUS SBICHUN MTPHUPOABI W TEXHUKH, OBIAJCHHE YMEHHUSIMHU OOBSICHATH
¢busznueckue SBIEHUS, NPUMEHSS TMOJy4YEeHHBIE 3HAHUS, pelaTh 3aJauyd, B TOM YHCIE
KaueCTBEHHbBIE U SKCIIEPUMEHTANIbHBIE.

[IpuHUMNIMAIBHO NEATENBLHOCTHBIA XapakTep JaHHOTO pasjiena peaiu3yercs 3a cu€T Toro, 4ro
y4aluecs BBIMOJIHAIOT 3aJaHUs, B KOTOPBIX UM MpeAaraeTcs:

e Ha OCHOBE IMOJIYYEHHBIX 3HAaHUN PACIO3HABATH U HAYUHO OOBSICHATH (PU3MUECKUE SBICHHUS B

OKpPY’KaIoIllel IPUPOJE U TIOBCETHEBHOM KU3HU;



HCII0JIb30BATh HAYYHBIC MCTOAbI UCCIICAOBAHNA (1)I/I3I/I‘-ICCKI/IX SIBJ'IeHI/If/'I, B TOM YUCJIC OJIA

MIPOBCPKU TUIIOTEC3 U MOJTYUCHUSA TCOPECTUICCKUX BBIBOAOB,

OG'LHCHHTB HAay4YHBIC OCHOBBI HanOoIee BaXKHBIX ,[[OCTI/DKCHI/Iﬁ COBPCMCHHBIX TCXHOHOFI/If/’I,

HanmpuMmep, IPpakKTUICCKOro UCIIOJIb30BaHUA PA3JIMYHBIX KCTOYHUKOB SHCPIrul Ha OCHOBC

3aKOHa IMPEBPAIICHUA U COXPAaHCHUA BCCX N3BCCTHBIX BUAOB SHCPIHU.

Kaxnmas w3 TeM JaHHOTO pasjena BKIIOYACT OKCICPUMEHTAIbHOE HCCIICIOBAHUC
obobmaromero xapakrepa. Pasznen 3aBepiiaeTcsi MpOBEICHUEM JTUArHOCTUYECKON M OIICHOYHOM
paboThI 32 Kypc OCHOBHOM IITKOJIBI.

INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

HNPEIMETHBIE PE3YJIBTATHI

7 xnacc
MNPEJIMETHBIE PE3YJIbTATHI
[IpenMeTHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkatb CHOPMUPOBAHHOCTH Y
00yyaroumxcs yMeHHH:
WCIOJIb30BaTh MOHATHS: (PH3UYCCKHE U XUMHUYCSCKUE SBJICHUS; HAOIIOICHNE, YKCIICPUMEHT,
MOJIEITb, TUTIOTE3a; CIUHUIBI (PU3UIECKUX BEJIMYUH; aTOM, MOJICKYJIa, arperaTHbIe COCTOSHUS
BemecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE); MEXAHHUECKOE JIBIDKCHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NMPSIMOJIMHEHHOE), TPAEKTOPHS, PABHOACUCTBYIOIIAsK CHII, AeopmMartis
(ympyrasi, maacTu4ecKkas), HeBECOMOCTh, COOOIIAIONTUECS COCY/IBI;
pasznuuath sBiieHus (U y3us; TETUIOBOE ABMKEHUE YACTHI] BENECTBA; PABHOMEPHOE
JBUKEHHE; HEPaBHOMEPHOE JBUKEHHE; MHEPLIMS; B3aUMOIEHCTBUE TeJl; paBHOBECHE TBEPIBIX
TeJ C 3aKPETJIEHHON OChIO BpaIlleHHs]; Tepeiaya TaBaeHUs TBEPAbIMU TeJIaMU, )KUIKOCTSIMH U
razamu; atrMoc(hepHoe JaBlieHUE; IJIaBaHUE TeJl; MPEBpallleHUus] MEXaHUYECKOW DHEpPIHH)
[0 ONMHMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTBITOB, JEMOHCTPUPYIOIINUX TaHHOE
(bu3uvecKoe SBICHUE;
pacrno3HaBaTh MPOSIBICHUE H3YyYEHHBIX (PU3MUECKHX SIBJICHHI B OKpYXaloIleM MHUpE, B TOM
yuciie Gu3nyecKue IBJICHUS B IPUPOJIE: MPUMEPDI IBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B
KUBOI U HEXKUBOW MPHUPOJIE; ACUCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE; BIUSHUE
aTMOC(epHOro aBJeHHs Ha XKUBOM OpraHU3M; IUIaBaHKUE PbIO; pbIlYaru B TeJie YeJI0BeKa; Mpu
3TOM IMEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B YUeOHYIO, BBIJICNATH CYIIIECTBEHHbBIE
CBOMCTBa/MpU3HAKHN (PU3NYECKUX SBICHUI;
OTHCHIBATh U3yYCHHBIE CBOICTBA Tel U (pU3NUECKUE SBIICHUS, UCTIONIb3Ys (PU3NUECKHE
BEJTMYMHBI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPENIHSS CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC TeJa, CHIIa TPEeHUs, JaBjieHue (TBEPAOTOo Tema, KUAKOCTH,
ra3a), BHITAJIKMBAIOIIAs CUJIa, MEXaHHYecKas paboTa, MOIIHOCTb, IJIEY0 CHJIbI, MOMEHT CHUJIbI,
K03 (GUIIMEHT MOJIE3HOTO IEHCTBUS MEXaHU3MOB, KWHETHYECKAas U MOTeHIMAIbHAS SHEPTHS);
MIPH OMMCAHHUH MIPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIb3yEeMbIX BEJIMYUH, UX
0003HaYeHHSI U €AMHUILIBI (PU3NYECKUX BEITUYHH, HAXOAUThH (DOPMYIIbI, CBS3bIBAIOIIUE TAHHYIO
(bu3MYECKYIO BEIMUUHY C APYTUMU BETMYUHAMU, CTPOUTH TpadUKU U3YYEHHBIX 3aBUCUMOCTEN
(U3MYECKUX BEINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PM3MUECKUE SBICHHS U MTPOLIECCHI, HCIIONIB3YS MpaBuiia
CIIOXEHHMsI CUJI (B/IOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akon Apxumena,
MIPaBUJIO PaBHOBECHs pbryara (0J10Ka), «30J0TO€ MPABUIIO» MEXaHHUKH, 3aKOH COXPaHEHHS
MEXaHUYECKOM SHEePTUU; P STOM JIaBaTh CIOBECHYIO ((OPMYIHPOBKY 3aKOHA U 3alMHCHIBATh
€ro MaTeMaTU4YEeCKOE BBIPAKEHUE;
OOBSACHATH GUBUYECKUE SBJICHUS, TMPOIECCHl M CBOMCTBAa TEJ, B TOM YUCIE U B KOHTEKCTE
CUTYaIi MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUIUHHO-CIICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 MOTUYECKHX IIaroB ¢ OMOpoit Ha 1—2 W3y4eHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;



pemrath pacuéTHbIe 3aa9u B 1—2 NEHCTBUS, HCIIONIB3Ys 3aKOHBI M JOPMYITBI, CBS3BIBAIOIINE
(u3nUecKre BeTMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 33/Ia4d 3aIHChIBATh KPATKOE YCIOBHE,
MO/ICTaBIIATh (U3MUYECKUE BETMYUHBI B (DOPMYIIBI M IPOBOUTH PACUYETHI, HAXOIUTh
CIpaBOYHbIC JaHHBIE, HEOOXOAUMBIE JIsl PEILICHUS 3a/1a4, OLEHUBATh PEATUCTUYHOCTh
MOJTy4€HHOU (PU3NIECKON BEITHMYMHBI,

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUThH TIPHU MTOMOIIH (PH3UIECKHX METOJIOB; B
OTIMCAHUU UCCJICIOBAHMS BBIJICIATH MIPOBEPSIEMOE MPEIIOJIONKEHUE (TUTIOTE3Y), pa3audaTh U
WHTEPIPETUPOBATH TIOJTYICHHBIN pe3yJIbTaT, HaXOAUTh OIIMOKH B XOJI€ OIBITA, JIeIaTh
BBIBO/IBI 110 €r0 PE3yJIbTaTaM;

MIPOBOJIUTH ONBITHI 110 HAOTIOACHUIO (PU3UIECCKHX SBIICHUHN MM PU3NICCKUX CBOHCTB TEIl:
(hopMyIMpOBaTh MPOBEPSEMBIC IIPETIOJIOKCHHSI, COOUPATh YCTAHOBKY M3 MIPEIOKEHHOTO
000pyI0BaHUsI, 3aITUCHIBATH XOJ OTBITa U (JOPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATH TIPSIMBIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MacChl Teja, 00bEMa, CHITBI 1
TEMIIEpaTyphl C UCTIOJIb30BAaHUEM aHAIOTOBBIX U ITU(POBBIX TPUOOPOB; 3aMKUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PM3UUECKON BEJIMUUHBI OT IPYTOi C
WCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITYTH PAaBHOMEPHO JBHKYIIETOCS Tesia
OT BPEMEHHM JIBIXKCHHUS TEJIa; CUITBI TPEHUSI CKOJIBKEHHUS OT Beca Tena, KauecTBa 00paboTKH
MTOBEPXHOCTEH TENl M HE3aBUCUMOCTH CHJIBI TPEHUSI OT TUIOIAAN COTIPUKOCHOBEHUS TEJT; CHITBI
YOPYTOCTH OT YIJTMHEHUS MPYKUHBI;, BBITATKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH
TeJa M OT IJIOTHOCTH XKUIAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH Teja, OT TITyOUHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO; YCIOBUM TIJIaBaHUS TEJ, YCIOBUH PaBHOBECHS phluara u 0JIOKOB);
Y4aCTBOBATH B IUNTAHUPOBAHUHU y4e€OHOTO UCCIIEIOBaHMS, COOMPATh YCTAHOBKY W BBITIOTHSATH
W3MepeHus, cleAys IPeI0KEHHOMY IJIaHy, (PMKCUPOBATh PE3yJIbTAThl MOTY4EHHON
3aBUCUMOCTU (U3UYECKUX BETUYHMH B BUJIE TIPEUIOKEHHBIX TaOIUI] U rpaUKOB, enaTh
BBIBO/IBI 110 PE3YJIbTAaTaM HUCCIEAOBAHUS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHHUS (PU3HUECKUX BEIMYHMH (IJIOTHOCTH BEIIECTBA KUJIKOCTH U
TBEPJOTO TENA; CUIIA TPEHUS CKOJIbKEHUS; JaBICHUE BO3/yXa; BBITAIKMUBAIOIIAS CUIIA,
JecTByIONIas Ha MOTPYKEHHOE B )KUJIKOCTH T€J10; KOAPGUIIUEHT MMOJIE3HOTO NEHCTBUS
MIPOCTBIX MEXAHU3MOB), CIIEAYS IPEIOKEHHON NHCTPYKIMU: TIPH BBITIOJIHEHUU U3MEPEHUN
coOuparh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOW BEJTHYHHBI;
coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MU padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHUEM;
yKa3bIBaTh MPUHLHUIIBI JEHCTBHUS IPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMeTp, pblyar, MOJBMKHBIN 1 HETIOABHKHBIN OJIOK,
HAaKJIOHHAs INIOCKOCTh;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUSI M3YyYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOUCTB C
OTIOPOM Ha MX OMHUCAHUS (B TOM YHCIIE: TOIIMITHUKH, YCTPOMCTBO BOJAOIIPOBOA,
TUIPaBIMYECKUN MTPecc, MAHOMETP, BBICOTOMED, IOPIIHEBON HACOC, ApEOMETP), UCTIOB3Ys
3HAHMS O CBOMCTBAX (PU3UUECKUX SIBJICHUM U HEOOXOJMMBbIe (PU3NUECKHE 3aKOHBI 1
3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI / HAXOAUTh UH(GOPMAIIUIO O IPUMEPAX MPAKTUYECKOTO HCIIOIb30BaAHUS
(bu3MUeCKUX 3HAHHUI B MOBCEIHEBHOMN KHU3HU /715 0OecTieueHus: 6e30MacHOCTH TIPH
oOpallleHnu ¢ MpuOOpaMH U TEXHUYECKUMU YCTPONUCTBAMU, COXPAaHEHHS 3710 POBbS U
cOOI0OICHNUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPY’KaIOIel cpee;

OCYILIECTBIISITH 0TOOP UCTOYHUKOB MHGPOPMAIMH B ceTu THTepHET B COOTBETCTBHH C
3a/IaHHBIM TTIOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOILLUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3MUYHBIX MCTOYHUKOB BBIIEISITH MH(DOPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUYUBON WIH
MOET OBITh HEJIOCTOBEPHOI;

WCIOJIb30BATh MIPH BHITIOJHEHUH YY€OHBIX 3aJJaHUI HAYYHO-TIOMYJSPHYIO JTUTEPATypy
(U3MUECKOTO COJIepKaHus, CIIPAaBOYHbIE MaTepPHalIbl, pecypchl ceTu MIHTepHeT; BiaieTh
npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpa3zoBaHus HHPOPMAIIHH U3 OJHON 3HAKOBOM
CUCTEMBI B APYTYIO;



co3/aBaTh COOCTBCHHBIE KPATKHE MMChMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB WHPOPMAITUU GU3NYECKOTO COJCPIKAHMS, B TOM YUCIIC MyOJIMYHO JIeNaTh KpPaTKHUe
COOOIIEHHUS O pe3yabTaTaX MPOCKTOB WIIH YU4EOHBIX UCCIICIOBAHUI; TIPU STOM I'PaMOTHO
WCII0JIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapaT Kypca GU3UKH, COPOBOXK/IATh BBICTYILICHUE
MpE3EHTALNEN;

TIPH BBITIOJTHEHUHU YIEOHBIX TIPOCKTOB U MCCIIEAOBAHUIN PACIIPENCIIATh O0SI3aHHOCTH B TPYIIIIE
B COOTBETCTBMH C IIOCTABJICHHBIMH 3a/1a4aMHM, CJIEAUTH 3a BBINOJHEHUEM IIJIaHa ICHCTBUM,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJI B JACSITEILHOCTH TPYIIIBI, BRICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, YYUTHIBAsI MHCHHE OKPY KAFOIIIHX.

8 kiacc

[IpenmeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y
oOyuarouxcs yMeHH:

WCTIOIH30BATh TIOHATHSI: Macca U pa3Mepbl MOJIEKYII, TETIOBOE IBKEHUE aTOMOB U MOJIEKYIT,
arperaTHBIE COCTOSHHS BEIIECTBA, KPUCTAJUIMYECKHE U aMOP(HBIE Tella, HACHIIICHHBINA U
HEHACHIIIEHHBIH MMap, BIAKHOCTh BO3/lyXa; TEMIEpaTypa, BHYTPEHHSSI DHEPTUsl, TETUIOBOU
JIBUTATEITb; SJIEMEHTAPHBIN IIEKTPUUYECKHUHA 3apsil, SIEKTPUIECKOE T0JIe, IPOBOIHUKH U
JIDJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MAarHUTHOE TIOJIE,

pa3nuyath sSBICHUS (TETUIOBOE PAaCHIMPEHHE/CKATHE, TEIUIONIepeiada, TETNIOBOE paBHOBECHE,
CMauyuBaHKe, KaNMUISIPHBIC SIBICHUS, HCTIApEHHE, KOHICHCAIIUS, TIIABJICHHE, KPUCTAILTH3AIHSI
(oTBepaeBaHMe), KUTIEHUE, TeIUIoNepeiada (TeIIONPOBOAHOCTh, KOHBEKIIHS, U3TyUYEHHE);
AIIEKTPU3AIINS TEIl, B3AUMOJCHUCTBHUE 3aPAI0B, ICHCTBHS IIEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aUMOJICHCTBUE MarHUTOB, IEMCTBUE MATHUTHOTO IIOJISI HA TPOBOTHUK C TOKOM,
JIEKTPOMArHUTHast UHAYKIMS) IO OMIMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PrU3NYECKOE SIBJICHUE;

pacro3HaBaTh HpPOSIBICHUE H3YYEHHBIX (U3NYECKHUX SBIICHHUH B OKPYXKaIOIIEM MUPE, B TOM
qucie Gpu3nyeckue BJICHHs B IPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KaIWJUISPHBIC SIBICHUS
B IIPUPO/JIE, KPUCTAILIBI B IpUpoAe, usnyueHue CosHla, 3aMep3aHue BOJ0EMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa; SJIEKTPUIECKUE SIBJIICHHS B aTMocdepe,
3JIEKTPUYECTBO JKUBBIX OPraHU3MOB; MarHUTHOE 1oJ1e 3eMIIH, Apeid Moo coB, pob
MarHUTHOTO HOJIS Ul )KU3HU Ha 3eMile, MOJISIPHOE CUSIHUE; IIPU 3TOM IIEPEBOANUTH
IIPAKTUYECKYIO 331a4y B y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKH
(bu3N4ecKuX sBJICHUI;

OIMCBIBATH U3yYEHHBIE CBOMCTBA Te U (PU3NUECKUE SBJICHUS, UCTIOJIB3Ys (pU3HUECKUe
BEJIMYUHBI (TeMIepaTypa, BHYTPEHHsISI SHEPrusl, KOJIMUYECTBO TEIUIOTHI, yAeIbHas
TEMI0EMKOCTh BELIECTBA, YAEIbHAs TEIUIOTA IUIABICHHUS, YAEIbHAS TEIIOTA
napooOpa3zoBaHusl, yleabHas TEIUIOTa CrOPAHUs TOIIMBA, KOA(GGUIMEHT NOJIE3HOI0 ASHCTBUS
TEIJIOBON MAalllMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3yXa, JJIEKTPUUECKUH 3apsi], Cuila TOKa,
3JIEKTPUYECKOE HANpsKEHUE, CONPOTUBIICHUE TPOBOJAHUKA, YI€IbHOE COIPOTUBIICHHUE
BelIeCTBa, pab0oTa U MOIIHOCTb JIEKTPUUYECKOI0 TOKA); MPU OMMCAHUU NIPABUIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCTIONIb3YEMbIX BEIMYMH, 0003HAYCHUS U €TUHULIBI PU3TIECKUX
BEJIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUYHUHY C APYTUMHU
BEJIMYUHAMMU, CTPOUTH IPaUKU N3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;
XapaKkTepu30BaTh CBOMCTBA Tel, (pr3nyeckue SBICHUS U MPOLIECCHI, UCIIOJIb3Ys. OCHOBHBIE
MOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOI TeOpUH CTPOSHHUS BEIIECTBA, TPUHIHII
CYNepHo3UIMH NoJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a, 3akoH Oma [yis
y4yacTka Lenu, 3akoH J[xoyis - JIeHna, 3akoH COXpaHEeHHUsl SHEPTUH; TIPH 3TOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTUYECKOE BbIPAXKECHUE;
OOBSICHATH (PM3NUECKUE TPOLIECCH M CBOICTBA Tell, B TOM YHUCIIE U B KOHTEKCTE CUTYaI[Hii
MIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BIABIISATH IPUUUHHO-CIICACTBEHHBIE CBSI3H,
CTPOUTH 00bsICHEHHUE U3 | - 2 JTOTMYECKUX LIaroB ¢ Onopoif Ha 1 - 2 U3ydyeHHBIX CBOICTBA
(bu3nYecKuX ABICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemaTh pacyéTHbIe



3a/a4u B 2 - 3 IEHUCTBUS, UCTIONB3Ys 3aKOHBI U (JOPMYJIBI, CBSA3BIBAIONINE (PUINICCKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4M 3alHChIBATh KPATKOE YCIOBUE, BBISBIIATH
HEJ0CTATOK JIAHHBIX JIJISl PEIICHUS 3a7a4H, BRIOUPATh 3aKOHBI M OPMYITBI, HEOOXOAMMBIE JIJIsSt
e€ perieHusl, MPOBOJUTh PACUEThl U CPABHUBATH MOTYICHHOE 3HAYCHHE (PU3MUECKON BEITHYU-
HBI C U3BECTHLIMM JAaHHBIMHU;

pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEIIUTEH TIPH MTOMOITH (PHU3UIECCKIX METOJIOB;
HCIOJIb3YsI ONIMCAHUE UCCIEIOBAHMS, BBIACIATH MPOBEPAEMOE MPEANOI0KEHNUE, OLICHUBATD
MPaBUJILHOCTD MOPSJIKA IPOBEACHUS UCCIIEI0BAaHUs, I€JaTh BbIBOIbI;

MIPOBOJIMTH OMBITHI 110 HAOTIOACHUIO (PU3UICCKUX SBJICHUHN WM (PU3NMYECKUX CBOKCTB Tl
(KanmuJUIsIpHBIC SBJICHUS], 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro 00bEéMa, TeMIlepaTyphl;
CKOPOCTH TIpOIIecca OCTHIBAHUS/HATPEBAHUS TIPU U3TYICHHH OT IIBETA U3ITY-
YaroNei/MorJIONIA0NEeH TOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJIBI OT TEMIIEPATYPHI
YKUJIKOCTH U TJIOIIAJN €€ MOBEPXHOCTH; AIEKTPU3ALUS TNl U B3aUMOACHCTBUE SJIEKTPUUECKHUX
3aps0B; B3aMMOJICHCTBHUE MOCTOSIHHBIX MAarHUTOB, BU3YyAJIU3aLlMsl MAar HUTHBIX MMOJICH
MOCTOSTHHBIX MarHUTOB; ACHUCTBUS MarHUTHOTO TIOJISl HA TIPOBOJIHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTa, CBOMCTBA JIEKTPOABUTATENS MOCTOSTHHOTO TOKA): (OPMYIUPOBATH
MPOBEPSIEMBIE MPEOJIOKEHUS, COOUPATh YCTAHOBKY U3 MIPEITI0KEHHOTO 000PYI0BaHUS;
OTIMCBIBATh XOJI OTIBITA U (JOPMYIIUPOBATH BHIBOJIBI;

BBITOJIHATH MIPSMbIE€ U3MEPEHUS TEMITEPATYPhl, OTHOCUTEIBHOM BIAKHOCTH BO3AYyXa, CHUJIbI
TOKa, HAMIPSDKEHUS C UCTIOJIb30BAaHUEM aHAJIOTOBBIX TPHUOOPOB M TATYNKOB (PU3UUECKUX
BEJIMYMH; CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUN C YIETOM 3aJaHHON aOCOIOTHOM
MOTPENTHOCTH;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOW (PM3UUECKOU BEJIMUYUHBI OT IPYTOi C
HCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBHCUMOCTD COITPOTHBJICHHS MIPOBOJHUKA OT €TI0
JUTMHBI, TUIOIIAIH MMOTIEPEYHOT0 CEYEHUS U YIETLHOTO COMPOTUBIICHUS BEIIECTBA
MPOBOJIHUKA; CUJIBI TOKA, UIIYIIETO Yepe3 MPOBOIHMK, OT HAMPSY)KEHUS HAa MPOBOIHUKE;
Hcce0BaHuE TIOCIE0BATEIHFHOTO M MAPAIIJICIIBHOTO COSAMHEHUH TIPOBOTHUKOB):
MJIAHUPOBATh UCCIIEIOBAHNUE, COOMPATh YCTAHOBKY M BBITIOJNHSATH U3MEPECHHUS, CICIYsI
MPETIOKEHHOMY TUIaHy, (PUKCUPOBATH PE3yAbTaThI OJYYEHHON 3aBUCUMOCTH B BUJIE TaOIHUIT
1 rpaduKOB, JEJIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHMUS;

MIPOBOJIUTHh KOCBEHHBIC U3MEPEHUs (PU3NICCKUX BEIMYUH (ylIeIbHAas TEINIOEMKOCTh BEIIIECTBA,
CONIPOTHUBIICHUE MTPOBOIHUKA, pab0Ta K MOITHOCTbH YJECKTPUIECCKOTO TOKA): TIIIAaHUPOBATH
M3MEPEHUs, COOMpaTh AKCIIEPUMEHTAIBLHYIO YCTAHOBKY, CIAEAYS MPEI0KECHHOW HHCTPYKITUH,
M BBIYMCIIATH 3HAUCHUE BEJIMUMHEI;

co0Jr01aTh MpaBHUJia TEXHUKU O€30MaCHOCTH MpH padboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS M3YyYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OTIOPOH Ha MX OMHUCaHUs (B TOM YHCJIE: CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, MapoBas
TypOHMHA, aMIIEPMETP, BOJIBTMETP, CUETUHK DIEKTPHUUECKON IHEPTHUH, HIEKTPOOCBETUTEIbHBIC
MPUOOPHI, HArpeBaTEIbHBIC JIEKTPOTIPHOOPHI (IIPUMEPHI), JEKTPUUCCKUEC TPEAOXPAHUTEIIHN;
AIIEKTPOMArHUT, SJIEKTPOIBUTATEIh TIOCTOSIHHOTO TOKA), UCTIOJIBb3Yys 3HAHMS O CBOMCTBAX
(bM3UYECKUX SIBJICHUH U HEOOX0IMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTENbHBIE IPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (3KHJIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATENh BHYTPEHHETO CTOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIATH CXEMBI
ANEKTPUYECKUX LIETeHl C MOCIe0BaTENbHBIM U MapaJlJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
paznuyas ycloBHbIE 0003HAYSHHSI SJIEMEHTOB AIIEKTPUUECKHX IIeTIeH;

MIPUBOJIUTH IPUMEPBI/HAX0TUTh HHPOPMAIIHIO O IPUMepaxX MPAKTUIECKOTO MCTIOIb30BaHUS
(bu3MUECKUX 3HAHHUH B MOBCEIHEBHOMN KHU3HU JJIs 0OecTieueHus: 6e30MacHOCTH TIPH
oOpallleHnu ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOWUCTBAMU, COXpPAHEHHS 3J0POBbS U
COOIOICHNS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH cpejie;



e OCYIIECTBJIATH MOUCK WHpOpManuu (uznyeckoro conaepxkanus B cetu HTepHeT, Ha
OCHOBE€ HMCHOIINXCA 3HAaHUM U HYTGM CpaBHCHHA OOIIOJIHUTCIIBHBIX UCTOYHUKOB BBIACIIATH
nH(OPMAIINIO, KOTOPAs SBJISIETCS MPOTUBOPEUUBOM MM MOXKET OBITH HEJJOCTOBEPHOI;

e  HCHOJB30BATh PU BBHIOJHEHUN YIEOHBIX 3aJaHHI HAYYHO-TIOMYJISIPHYIO JTUTEPATypy
(U3HUYECKOTO COJIEpKaHus, CIIPABOYHBIC MaTEePHAIIbI, PECypChl ceTu MIHTepHET; BIaIeTh
npuéMaMi KOHCTIEKTHPOBAHUS TEKCTa, MPeoOpazoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM
CHUCTEMEI B JIPYI'yIO;

e CO3/aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHE YCTHBIE COOOIIeHHs, 00001mas nHdopMaro
13 HECKOJIbKUX UCTOYHHUKOB (1)1/131/1‘1601(01“0 COZACPIKaHUA, B TOM YUCIIC HYGJII/I‘IHO MpeaACTaBJIATb
PE3YyIbTATBL HpOGKTHOﬁ NN HCCHGI{OB&TGHBCKOﬁ ACATCIIbHOCTH,; ITPHU 5TOM I'PpaMOTHO
WCIIOJIb30BaTh U3yYCHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, COMPOBOKIATH BBICTYILIICHHE
MpEe3EHTalNEN;

e IIpU BBINOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAHUN (PU3HUECKHUX IPOLECCOB PACIPEEIIATh
00sI13aHHOCTH B rpynme B COOTBETCTBHUH C IMOCTABJICHHBIMU 3aa4aMH, CJICIUTH 3a
BBITNIOJIHEHUEM I1JIaHa IEHCTBUN U KOPPEKTHUPOBATH €T0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ B JCATCIBbHOCTD I'PYIIIbI; BRICTPANBATH KOMMYHUKATUBHOC B3aI/IM021€I\/'ICTBI/IC, MMPOABJIAA
TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

9 kiacc
[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Y
oOyyaroumxcs yMeHHH:

L] HCIIOJIB30BaTh IIOHATHUA: CUCTEMA OTC‘-IéTa, Marc€puralibHas TO4YKa, TPaCKTOpH:,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOTO ABMKEHUS, AepopMarus (yrnpyras, IacTudeckas), TpeHHe,
LEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTD M MEPETPY3KHU; LIEHTP TAKECTH; A0COTOTHO
TBEPJI0€ TEJIO, LIEHTP THKECTU TBEPAOTO TeJa, PAaBHOBECHE; MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH()pa3BYyK U yIbTPa3BYK; JEKTPOMATHUTHBIE BOJIHBI, IIKaJa IEKTPO-
MarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U NAIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U
MOTJIOIIEHUS; alnb(a, 6eTa u raMMa-u3Iy4eHus, U30TOIb, SiepHas SHEPreTUKa;

e pa3nuyath SABJICHUA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHENHOE ABUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JIBUKEHUE, CBOOOIHOE NaJICHUE TeJl, PABHOMEPHOE
JIBYDKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBUE TEJl, PEAKTUBHOE JIBI)KEHHE, KOJIeOaTeIbHOe
JBYDKEHUE (3aTyXarolue U BEIHYK/CHHbIE KoJe0aHMs1), pE30HAHC, BOJHOBOE JABHKEHHUE,
OTpa’kKE€HHE 3BYKa, IPSIMOJIMHEHHOE PACIIPOCTPAaHEHUE, OTPAKEHUE U IIPEJIOMIIEHUE CBETA,
[I0JIHO€ BHYTPEHHEE OTPAKEHUE CBETA, pa3jIoKeHUe OeJIOro CBETa B CIIEKTP U CJIOKEHHE
CIIEKTPAJIbHBIX LIBETOB, JUCIEPCUS CBETA, ECTECTBEHHAs PAJMOAKTUBHOCTh, BOSHUKHOBEHUE
JMHEWYaToro CreKTpa U3Iy4eHHs ) [0 OIMCAHUIO UX XapaKTEePHbIX CBOMCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOILUX JAHHOE (PU3HUECKOE SBICHUE;

e pacro3HaBaTh NPOSIBICHUE W3YYCHHBIX (U3UUYECKUX SBICHHUH B OKpYyXarolleM MHUpe (B TOM
yucie Gpusnyeckue sBICHHUs B IPUPOJE: PUIUBBI U OTIIUBBIL, ABMKEHHE Tu1aHeT COTHEYHON
CHCTEMBI, PEAaKTUBHOE JABUKEHHE )KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMU,
3eMJIETPSICEHUE, CEHCMHUECKUE BOJIHBI, IlyHaMH, 3X0, LIBETa T€J, ONITUYECKUE SIBJICHUS B
pUpoJie, OMoIoTHYecKoe IeHCTBHE BUANMOTO, YIbTPa(hHOIETOBOIO U PEHTTEHOBCKOTO
U3ITY4YEeHUH; €CTECTBEHHBIM paJlMOaKTUBHBINA (JOH, KOCMUYECKHE JIy4H, paIMOaKTUBHOE
U3Ty4YEeHUe MPUPOJIHBIX MUHEPAJIOB; IeMCTBUE PaAlOaKTUBHbIX U3Ty4Ye€HHIH Ha OPraHu3M ye-
JIOBEKa), MMPH 3TOM NEePEeBOIUTH MIPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIACIATH CyIIIECTBEHHbIE
CBOMCTBa/MpU3HAKU (U3NYECKUX SIBIICHUIA;

e ONMCHIBaTh M3yYCHHbIE CBOICTBA TeJ U (PU3MUECKHE SABICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYUHBI (CPEeIHSS U MTHOBEHHAsl CKOPOCTh TeJla IPH HEPaBHOMEPHOM JIBUKEHMUH,
YCKOpEHUe, epeMelieHne, MyTh, yrioBas CKOPOCTb, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CUIIa
TSDKECTH, YCKOPEHHE CBOOOJHOTO MaIeHUs, BEC Tella, UMITYJIbC Tejla, UMIYIIbC CHIIBI,
MeXaHHuecKasi paboTa 1 MOITHOCTh, NOTEHIMATIbHASL SHEPT U TeJla, MOIHATOrO HaJl
MOBEPXHOCTHIO 3eMJIM, TOTEHIMATbHASL SHEPTUS CXKATON MPYKUHBI, KHHETHYECKast SHepIys,



MOJIHAsI MEXaHWYECKasl PHEPTUsl, IEPHOJ U YaCcTOTa KOJICOAHUH, IITMHA BOJIHBI, TPOMKOCTb
3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENb [IPEJIOMIIEHUS CPEJIbl); IPU OIIMCAHUU
MPAaBUIILHO TPAKTOBATH (PU3UUECKUI CMBICIT UCIIOJIb3YEMbIX BEIMYNH, 0003HAYCHUS U
eIMHUIIB PU3NYECKUX BETHMYNH, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PH3UYECKYIO
BEJIMYUHY C JPYTUMH BEIMUUHAMH, CTPOUTDH T'PadUKU H3yIEHHBIX 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHUSI U IIPOLIECCHI, UCII0JIb3YS 3aKOH
COXpaHEeHHS YHEPTHH, 3aKOH BCEMUPHOTO TATOTECHUS, IPUHIIUI CYIIEPIIO3UIINN CHJI, TPUHITHUIL
oTHOcuTeNnbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI
OTPaXXEHUSI U IIPEJIOMIICHUS CBETA, 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOTO UUCEI IPU
STICPHBIX PEAKIHSX; TIPU 3TOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIIMCHIBATH €TO
MaTeMaTUIECKOE BHIPAKEHHE;

OOBSICHATH (PM3NIECKHE TIPOIIECCH M CBOMCTBA TEII, B TOM YHUCIIE ¥ B KOHTEKCTE CHTYAI[H
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIISATH PUYNHHO-CIICACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOPON Ha 2—3 U3y4eHHBIX CBOICTBA
(bu3nuecKux SBICHUHN, (PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3aauu (ONUparoNIMecs Ha CUCTEMY U3 2— 3 ypaBHEHUII), HCIOJb3Ys
3aKOHBI M (POPMYIIBI, CBS3bIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJ]auy 3aIMCHIBATh KPATKOE YCIIOBUE, BBISIBIISITH HEIOCTAIONINE WIIH N30BITOUHBIE TaHHbIE,
BBIOMPATh 3aKOHBI M (POPMYJTBI, HEOOXOTUMBIE JUTS PEIICHHS, IPOBOIUTH PACYETH U
OIICHUBATh PEATTMCTUIHOCTD MOTYISHHOTO 3HAUCHUS (PU3NUIECKON BEIIMYNHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTH P MMOMOIIH (GU3NIECKAX METOJIOB;
HCIIOJIb3YS ONHMCAaHNE UCCIIEJOBAHMS, BBIJCISATH IPOBEPSIEeMOE IPEIOI0KEHNE, OLIEHUBATh
MIPABUIILHOCTh NMOPSAKA IPOBEICHUS UCCIIEI0BAHMS, A€TaTh BIBO/IbI, HHTEPIIPETUPOBAThH
pe3yabTaThl HAOIIOAECHUHN U ONBITOB;

IIPOBOJIUTH ONBITHI IO HAOIIOICHHUIO (PU3MUECKUX SBICHUN WU (PU3MUECKUX CBOMCTB Tel
(u3ydenue BToporo 3akoHa Hpl0TOHa, 3aKOHA COXpaHEHUs SHEPTUHU; 3aBUCUMOCTb IIEproJia
Kosie0aHUH MPYKUHHOTO MAasTHUKA OT Macchl Ipy3a U KECTKOCTU IPYKHUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bl MaJIbIX KOJIEOaHHI; IPIMOIMHENHOE pPaclpOCTpaHEHUE
CBETa, pa3lIo’)KeHUEe OeJ0ro cBeTa B CHEKTP; M3Yy4EHUE CBOICTB H300pa)KeHHs B
IUIOCKOM 3€pKaJle ¥ CBOIMCTB N300paXkeHUsl TpeaMeTa B coOuparoleil JInH3e; HaOIro1eHue
CIUIOLLIHBIX U JINHEHYATBIX CIEKTPOB U3JIy4EHHUsI): CAMOCTOSATENBHO COOUPATh YCTAHOBKY U3
n30BITOYHOIO Ha0opa 060PYL0BaHMS; ONIMCHIBATh X0/ OIbITA U €r0 pe3ybTaThl, GOPMYIH-
pOBaTh BBIBOJBI;

IIPOBOJIUTH ITPH HEOOXOAUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, OIIPEAETIss CpeiHee 3HAUCHUE
u3MepseMoil BeIMYUHbI ((POKYCHOE paccTOsIHUE COOMpPAIOLIEii JIMH3bI); 000CHOBBIBAThH BEIOOD
croco0a N3MEpeHHsI/M3MEPUTEILHOTO TTPHOOpa;

IIPOBOJIUTH UCCIIEZIOBAHUE 3aBUCUMOCTEH (PU3MYECKMX BEJIMYUH C UCIOJIb30BAHUEM MPSIMbIX
U3MEepeHui (3aBUCUMOCTD IYTH OT BPEMEHU IPU paBHOYCKOPEHHOM JIBHDKEHUU 0€3
HayvalbHOM CKOPOCTH; IIEPHO0/Ia KOJICOaHUI MaTeMaTHYECKOT0 MAsTHUKA OT JIMHBI HUTH;
3aBHCHUMOCTH YIJjla OTPaKEHUs CBETa OT YIjla MaJeHUs U yria IpeJoMIICHUs OT yria
NaJIeHus ): MJIaHUPOBATh UCCIIEOBaHNE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCHPOBAThH
pe3yAbTaThl MOJyYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMYUH B BUJIE TAOIUI U IPpadUKOB,
JIeTIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEI0BaHUS;

IIPOBOJIUTH KOCBEHHBIE U3MEpPEHHsI (PU3MUECKUX BEIMYMH (CPEIHsAs CKOPOCTh U YCKOPEHHE
TeJla IPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOTHOTO MaIeHHs, ) KECTKOCTh
NPYXUHBL, KOOQQUIUEHT TpeHHUs] CKOJBKEHUs, MEXaHWdeckas paboTa ¥ MOUIHOCTb,
4acTOTa U MepHOJ KoeOaHU MaTeMaTHUECKOTO U MPYKMHHOTO MasiTHUKOB, ONITUYECKast
cuiia cobuparoleit TMH3bI, PaJMOaKTUBHBIN (JOH): IUIAHUPOBATH U3MEPEHUST; COOMPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATh U3MEPEHHUS, CIIeys MPEATI0KECHHON
MHCTPYKILMU; BBIYUCIATH 3HAYCHUE BETMUMHBI M aHAJIM3UPOBATH MOJIYYEHHbIE PE3YIbTATHI C
Y4€TOM 3aJaHHOMU MTOTPELIHOCTH U3MEPEHUM;



coOIoIaTh MpaBmiia TEXHUKU 0E30MAaCHOCTH MPU paboTe ¢ 1a00paTOPHBIM 000PYIOBAaHHEM;
pas3iindaTb OCHOBHBIC IPHU3HAKHU U3YUYCHHBIX @HSH‘ICCKI/IX MOHCHeﬁ: MarcepurajibHad TO4YKa,
a0COJIFOTHO TBEPIOE TEJIO, TOUYCHHBIA HCTOYHUK CBETA, JIyd, TOHKAsl JTMH3a, IUTAHETapHas
MOJIeJTb aTOMa, HYKJIOHHAsI MOJIENIb AaTOMHOTO SI1Ipa;
XapaKTepU30BaTh IPUHIUIIBI JEHCTBUSI U3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OHOpOI\/JI Ha UX OITMCaHUuA (B TOM YHUCJIC: CIIMAOMETP, JaTUUKH IOJIOKCHU A, PAaCCTOAHUA U
YCKOPEHHS, paKeTa, 3X0JIOT, OYKH, TIEPUCKOIIL, (JOTOAIIAPaT, ONTHYSCKUE CBETOBO/IBI,
CIIEKTPOCKOII, I03UMETP, Kamepa BuiibcoHa), HCIOb3ys 3HAHUS O CBOMCTBAX (PH3MYECKUX

SIBIICHUI 1 HEOOXOJMMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

HCII0JIb30BATh CXEMbI U CXEMATUYHbIE PUCYHKU U3YUYEHHBIX TEXHUUECKUX YCTPOUCTB,
MU3MEPUTENbHBIX TPUOOPOB U TEXHOJOTUYECKUX IPOLIECCOB MPU PELICHUH yueOHO--
MPaKTUYECKUX 337a4; ONTHYECKHUE CXEMBI JIJIs1 IOCTPOEHUsI N300pakKeHNH B TUIOCKOM 3€pKajie
1 coOuparoIei J1H3E;
MIPUBOIUTH IPUMEPBI/HaX0IUTh UHPOPMAIINIO O IPUMEpax NPAKTUYECKOTO MCTIOIb30BaHUs
(u3nuecKuX 3HaHUM B MOBCEHEBHOM KU3HU /7151 0OecrieueHus: 6e301MacHOCTH MPH
oOpallleHnH ¢ MpudopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHs 3J0POBbsS U
cOOII0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKalollel cpee;
OCYILIECTBIIATh OUCK HHPOpMAIMU (PU3HMUECKOTO COJepKaHus B ceTu MHTepHeT,
CaMOCTOSITENIbHO (POPMYITHPYS TOUCKOBBIH 3aIpOC, HAXOIUTH MMYTH OINPEAEICHUS
JOCTOBEPHOCTH MOJTY4€HHON MHGOPMAIIN Ha OCHOBE UMEIOLINXCS 3HAHUN U JIOTIOJTHUTENb-
HBIX UCTOYHHUKOB;
WCI0JIb30BATh MIPH BHINIOJHEHUH YUE€OHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO JUTEPATypy
(u3MYECcCKOTO CoJIep>KaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT; BiaieTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM
CHCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE HH(POPMALIUU U3
HECKOJIBKUX UCTOYHHUKOB (PU3NYECKOTO COAEPKaHMs, ITyOJUYHO MPEACTABIATh PE3yIbTAThI
IIPOEKTHON WJIN MCCIIEI0BATENbCKOM e TENbHOCTH; IPU TOM I'PaMOTHO MCIIOJIb30BaTh
M3Y4YEHHBIN TOHATHIHBINA arapaT U3y4aeMoro pasjena ((u3uKu 1 COMPOBOXKIAThH
BBICTYIIJICHHE IIPE3EHTAlMEN ¢ yu€TOM 0COOCHHOCTEH ayTMTOPHH CBEPCTHUKOB.
TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne | HaumenoBanue Monyab Kosan4ectB | DieKTpOHHBbIE dopma
I/ | pa3aesioB M TeM | BOCIIUTATEJIbHO | 0 4aCOB (ungposbie) NPOoBe/JIeHus
NMPOrpamMMbl i porpaMmblI oOpa3oBaTe/ibHbI | 3aHATHS (IS
«IxoabHBII e pecypchl BHEYPO4YHOM
YPOK» AeATeJLHOCTH

)

Paznen: ®usuka u ee POJIb B [IO3HAHUH OKPYKAKOIICTO MUPa

1.1

Pdusuka
HayKa o nmpupoje

Jlenn 3HaHUI

2

1.2

dusnueckue
BeJIUINHDBI

1.3

EcTecTBeHHO-
HAY4YHbIN METOJ
MO3HAHHUSA

POI,
Learning.apps
®doxcdopn,
HNHTepHeT- ypok
M3O0O, Pemry OI'D

Hroro no pasaeny




Paznen: [leppoHavaibHbIE CBEICHHS O CTPOCHUH BELIECTBA

2.1 | Ctpoenue Jenb Hayku 1 POIII,

BelllecTBa Learning.apps
dokcdopn,

2.2 | ABu:keHue u 2 HiTepHet- ypok
B3auMo/ieiicTBue MDO, Pemry OI'D
YacTHIl BelllecTBA ’

2.3 | Arperarnbie 2
COCTOSIHUSI
BelllecTBa

Hroro no pazgeny 5)

Paznen: JIBukeHue U B3aUMO/JICHCTBHUE TEI

3.1 | Mexanuveckoe Benukue ydensie | 3 POIII,
JABUKEHUE - pu3uKH Learning.apps
doxchop,
3.2 | AMHepuusi, Macca, 4 MHTepHET- YPOK
IVIOTHOCTDb MBO, Pemy orn
3.3 | Cuma. Buapl cua 14
Hroro mo pazgeny 21

Paznen: /laBiieHue TBEpAbIX TEJ, )KUJIKOCTEN U Ta30B

4.1 | laBaenmue. Benukue yuensie | 3 POIII,

Iepenaua - pu3uKu Learning.apps
AaBJICHUS doxchop,
TBEPABIMH TeJIaM HNuTtepHeT- ypok
H, JKUJKOCTSMH U M30, Pemry OI'D
razamMu

4.2 | laBaenue 5
KUAKOCTH

4.3 | AtmocdepHoe 6
JAaBJIeHUe

4.4 | eiicTBHe 7
AKUJAKOCTH W rasa
HA NOrpyKéHHOE B
HHX TeJI0

Hroro no paszneny 21

Paznen: PaGoTa u MOIIHOCTB. DHEprus

5.1 | Padora u [Ipodeccun, 3 PO,
MOIIHOCTH CBSI3aHHBIC c Learning.apps
¢buzukoi doxkcdopn,

HNuTtepuer- ypok
5.2 | IIpocTthie 5 P P




MeXaHN3MbI M3O, Pemry OI'D
5.3 | Mexannveckasi 4

JHeprus
Wroro mo pazueny: 12
PesepBHOE Bpems 5)
OBILEE 70
KOJIMYECTBO
YACOB 10
[MTPOI'PAMME
8 KVIACC
Ne | HaumeHnoBanue Moayanb KoauvecTBo | D1eKTpOHHBIE dopma
n/m | pa3aejoB W TeM | BOCIIUTATeIbHOM | YacoB (uu¢posbie) NPOBe/AeHUA

NPOrpaMmblI NPOrpaMMmblI o0pa3oBare/ibHbIE | 3aHATHSA (115

«IIIKOJIBHBIH pecypcbl BHEYPOYHOI
YPOK» AeSITeJIbHOCTH)

Pazpgen: TennoBeie siBIEHUS
1.1. | Crpoenne n JleHb 3HaHUi 7 POIII,

CBOiiCTBA BelecTBA Learning.apps

doxchopa,
1.2. | TensioBBIE MPOLIECCHI 21 UaTepHer- YpoK
M3SO0O, Pemry OI'D

Utoro no pazneny

28

Paaz[en: BJICKTpI/I‘IeCKI/Ie U MarHuTHBIC SIBJICHUS

2.1. | DaekTpUUecKHe Benukue yuensie- | 7 POIII,
3apsiabl. bu3uKu Learning.apps
3apsikeHHBIE Tesla U dokcdopn,
UX B3anMo/eiicTBHe HuTtepHeT- ypox
N M3O, Pemry OI'D
2.2. | IlocTOATHHBIH [Ipodeccun, 20
JJIeKTPUYECKHIl TOK | CBS3aHHBIE c
ANEKTPUIECKIMHU
CeTSMH
2.3. | MarHuTHbBIE 6
SIBJICHUS
2.4.| DnekTpOMarHuTHas 4
WHAYKIHSA
Hroro no paszneny 37
PeszepBHOe Bpems 5
OBLIEE 70




KOJIMYECTBO

YACOB 1o
[TPOI'PAMME
9 KJIACC
Ne | HammeHoBaHMe pa3aeiioB Moayisb Koanuect | dnektponnsi | Popma
1/ | ¥ TeM NPOrpaMMbl BOCIIMTATEJILHOH | BO YaCOB | e NpoBeaeHNsl
MPOrpamMMbl (uu¢ppossie) |3aHaTHA (A4
«IxoJbHBII oOpa3oBarte/1 | BHEYPOUHOii
YPOK» bHbIE e TeIbHOCTH)
pecypchl
Paznen: Mexannueckue sIBICHUS
1.1. | Mexanuueckoe aBu:kenne | JleHp 3HaHUH 10 POII,
U CIOCO0bI €ro OMUCAHUSA Learning.apps
12 N 20 doxchop,
.2. | B3anmMoaelicTBue T ActepousiHas Wnreprer-
OTIaCHOCTH ypOK
1.3.| 3aKoHBI cOXpaHEHHs Hosble 10 M3O0,  Pemy
KOCMHUYECKHE Oors
TEXHOJIOTHH
Hroro mo pazaeny 40
Pa3znen: Mexanunueckue kojaeOaHus U BOJIHBI
2.1. | Mexann4eckne KoJjaeoanus 7 PO1II,
2o M 3 3 Learnin
.2.| MexaHu4ecKue BOJIHbI. 3BYK
y g-apps
doxcho
pA,
Nutepn
eT- YPOK
M3O,
Pemry
oros
Utoro no pazneny 15
Paznen: DnexTpoMarHuTHOE MOJI€ U AIIEKTPOMATrHUTHBIEC BOJIHBI
3.1. | DJeKTpOMarHuTHOE 1MOJie U lon mudposuzanuu | 6 PO,
3JIEKTPOMATHUTHBIE BOJIHBI WNurtepn
€T- YPOK
MDO,
Pemry
ors
Uroro no pazgeny 6
Paznien: CBetoBbIe SIBJICHUS
4.1.| 3akoHbI pacnpocTpaHeHHsI 6 POIII,




cBeTa Learnin
.apps
4.2.| JIMH3BI M ONTHYECKHE PazButune 9()0?(2(1)0
npudopsI COBPEMEHHBIX i
TEXHOJIOTUI I/IH,TepH
4.3. | Paszaoxenne 6e10ro cBeTa B 1" YPOK
CIIEKTP M30,
Pemry
orns
Uroro no pazgeny 15
Paznen: KBantoBbie siBieHUs
5.1. | AcmyckaHue U MOTrJIomeHue JlazepHbie POII,
cBeTa aTOMOM TEXHOJIOTUU Learnin
52 | C g.apps
.2.| CTpoeHue aTOMHOI0 Apa Dokedo
5.3. | SAinepuble peakuuu Ipodeccun pA,
6yaymiero WNHuTepH
€T- YPOK
MDO,
Pemry
ors
Hroro mo pazaeny 17
[ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYITH
6.1. | CucremaTusanus u PO1II,
000011IeHEe PEIMETHOI0 Learning.apps
co/lep KaHUs U ONbITA Jiesi- dokcdopa,
TeJbHOCTH, IPUOOPETEHHOTO HNHuTtepHeT- ypok
MPH U3yYEeHUH BCero Kypca M3O0O, Pemry OI'D
busukn
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB | 102
10 ITPOT'PAMME

OuneHo4yHble MaTepUAJIbI 10 U3NKe

JI11 YCTHBIX OTBETOB ONpee/ISIIOTCS CIeylolue KpUuTepun

OLICHOK:

Ounenka «5» cTaBUTCs B TOM Clly4yae, €Clid yJaluiics Moka3plBaeT BEpHOE IOHUMaHNE
($U3N4ECKOl CYIITHOCTH pacCMaTPUBAEMBIX SIBIIEHHI U 3aKOHOMEPHOCTEH, 3aKOHOB U
TEOpHH, JaeT TOYHOE ONpeeTIeHNE U UCTOJIKOBAaHNE OCHOBHBIX MOHATHI, 3aKOHOB,
TEOpui, a TakKe MPaBUIIbHOE OTIpeiesIeHUe (PU3NUECKUX BEIMYMH, UX eIMHHI] U CIIOCO00B
M3MEPEHUs; IPABUIIBHO BBINIOJIHAET YEPTEXKH, CXeMbl U IPa)uKU; CTPOUT OTBET T10
COOCTBEHHOMY IIJIaHY, COIIPOBOXK/IAET paccka3 HOBBIMU MPUMEPAMH, YMEET IPUMEHUTh
3HaHUS B HOBOW CUTYalluH MPH BBHITIOJHEHNUH NMPAKTHUECKUX 33aHUI; MOXKET YCTAHOBUTH
CBSI3b MEX/y U3y4aeMbIM U paHee U3y4eHHBIM MaTepHajoM IO Kypcy (GU3UKH, a TAKXKe C
MaTepHalioM, YCBOCHHBIM TP U3YYEHUHU APYTHX MPEAMETOB. YYaluiics CHCTeMaTHYECKH
MOKa3bIBAET 3HAHUS HE TOJIBKO MPOrPaMMHOI0 MaTepuaia, Ho U 3a MpeJesiaMu
IPOrpamMMBl.




Ouenka «4»,eciy OTBET yUEHUKA yJOBIECTBOPSET OCHOBHBIM TPEOOBAaHMSM K OTBETY Ha
OLIEHKY «5», HO JJaH 0e3 HCI0JIb30BaHMsI COOCTBEHHOTO IUIaHa, HOBBIX IPHUMEPOB, 0e3
MPUMEHEHHsI 3HAaHUH B HOBOM CUTYaIlMH, 0€3 MCII0JIb30BaHUS CBS3EH C paHee U3y4YECHHBIM
MaTepHUaJIoOM U MaTEPUAJIOM, YCBOEHHBIM IIPU U3YYEHUU JPYTUX IPEAMETOB; €CIIH
yYaInuics TOIMyCTHUII OJHY OIIMOKY WK He 0oJiee ABYX HEJ0UYETOB U MOXKET WX UCIPABUTh
CaMOCTOSITEJIBHO WJIM C HEOOJIBIION IOMOIIIBIO YUUTETIS.

Onenka «3» cTaBUTCS, €CIIM y4YalllUics MPaBUIIbHO MOHUMAET (PU3NYECKYIO CYIIHOCTb
paccMaTpuBaeMbIX SIBJICHUI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OT/AEIbHBIE
po0OeTbl B YCBOCHUH BOIIPOCOB Kypca (PU3HKH, HE TPETSITCTBYIONINE JabHEHIIIEMY
YCBOEHMIO POTPAMMHOI0 MaTepuasa; yMeeT IPUMEHATh MOTYyYEHHbIE€ 3HAHUSI IPU
peIeHNH MPOCTHIX 3371a4 C UCIOJIB30BAHUEM T'OTOBBIX (DOPMYII, HO 3aTPYIAHSETCS IPU
pelIeHnH 3a1a4, TpeOyomux npeoOpa3zoBaHusl HEKOTOPHIX (POPMYIT; TOMYCTHII HE OoJiee
OJIHO rpy0Oo#i OIIMOKYU U IBYX HEOUYETOB, HE Oosiee 0AHOM rpyOoi U 0/1HOM HerpyOoit
olnOKu, He 0oJiee IBYX-TPEX HErpyObIX OIINOOK, OHON HErpyOOil OIINOKU U TPEX
HEJ0YETOB; TOMYCTUII YEThIPE WM MATh HEAOUYCTOB.

Onenka «2» CTaBUTCS, €CJIN y4Yallluiics He OBJIaJIe]l OCHOBHBIMU 3HAHUSIMU U YMEHUSIMU B
COOTBETCTBUU C TPEOOBAHUSAMU MPOTPAMMBbI U JOMYCTHII OOJIbIIE OMIMOOK U HEIOUETOB,
yeM HeOOXOIMMO UIS OLIEHKH

«3».

Ounenka «1» cTaBUTCS B TOM cllydae, €CiM YIeHHUK HE MO>KET OTBETHTh HU Ha OJHMH U3
MTOCTABJIEHHBIX BOIIPOCOB.

OneHKa MMCbMEHHBIX KOHTPOJIBHBIX PadoT:

Ouenka «5» cTaBUTCA 32 pabOTY, BHITIOJHEHHYIO MTOJHOCTHIO 0€3 OMMUO0K U HEAOUYCTOB.
VYyamuiics CUCTeMAaTUYECKH IEMOHCTPUPYET NMPAaBUIBLHOE BHITIOJHEHHE KOHTPOIBHBIX
paboT, BHIMOJIHEHHOE Ha BEICOKOM YPOBHE C TBOPUYECKUM TOIXOI0M.

Ouenka «4» cTaBUTCA 32 pabOTY, BHITIOJHEHHYIO MTOJTHOCTHIO, HO TIPH HAJIMYWU B HEW HE
0oJiee 0THOM HErpyOOi OIIMOKHU U OJTHOTO HEJ04YETa, HEe 00Jiee TPEX HEJ0UETOB.
Ouenka «3» CTaBUTCS, €CIIM YIYCHUK MPABUIILHO BBITIONHUI HE MeHee 2/3 Bcel paboThI
WJIU JIOMYCTHII He 0o0Jiee OHOM IpyOOid OITMOKHY 1 IBYX HEAOUETOB, HE O0JIee OTHOM
rpyOoi 1 OHOM HErpyOo#l oMOKHU, He OoJiee TPEX HETPYObIX OMUOOK, OJTHON HErpyOoi
OIMOKH M TPEX HENOUYCTOB, MPU HATUYMH YETHIPEXIISATH HEJ0UYCTOB.

OuneHka «2» CTaBUTCS, €CJIA YUCIIO OMIMOOK M HEIOUCTOB MPEBBICUIIO HOPMY JUIS OLIEHKU
«3» WJIH MPaBWILHO BBITIOJIHEHO MeHee 2/3 Bcel paOboThI.

Ouenka «1» cTaBUTCS, €CIIM YYEHUK COBCEM HE BBITIOJIHUI HU OJTHOTO 3a/IaHUS.

Ouenka NpakTH4ecKux padoor:

Ouenka «5» CTaBUTCS, €CJIM YYaIlIUiCs BBITIOJIHSAET padOTy B MOJTHOM 00BbEME C
COOJIFOJICHHEM HEOOXO0IMMOM TIOCIIEI0BATEIILHOCTH TIPOBEICHHSI OTIHITOB M H3MEPCHHUIA;
CaMOCTOSITEIIEHO U PAIlHOHAIBHO MOHTHUPYET HE00X0AMMOe 000pYIOBaHUE; BCE OTBITHI
MIPOBOJIUT B YCJIOBHSX M PEKUMAX, 00CCIICUMBAIOIINX MTOJTyYSHHE TPABUIBHBIX
PE3yNbTaTOB M BBIBOJIOB; COOMIOAaeT TpeOOBAHUS MPABUI TEXHUKU OE30MMaCHOCTH;
MPaBWJIBHO M aKKypaTHO BBITIONHSET BCE 3aMUCH, TaOIHIIbI, PUCYHKH, YEPTEXKH, TpaduKH;
MIPABWJIBHO BBIMOJTHSIET aHAIN3 MOTPEITHOCTEN. YYaluics CUCTeMaTUYECKU
JEMOHCTPHUPYET MPABIIBHOE BBIMOJHEHNE TPAKTUYECKUX PAaOOT, BHIIIOJHEHHOE Ha
BBICOKOM YPOBHE C TBOPYECKHUM IOJIXOJIOM.

Ouenka «4» CTaBUTCS, €CJIHU BHITIOTHEHBI TPEOOBAHMSI K OLIEHKE «5», HO OBLIO AOMYIIECHO
JIBa-TPHU HEA0YETa, He OoJiee 0THOM Herpy0oil oImMOKHU U OJTHOTO HEeI0YeTa.

Ouenka «3» craBuTcs, eciii paboTa BBITIOJIHEHA HE MOJHOCTHIO, HO 00BEM BBITIOJIHEHHOM
9acTH TAKOB, YTO MO3BOJISET MOJTYUYUTh MIPABUIBHBIN pe3ylbTaT U BBIBOJ; €CITH B XOJI€
MIPOBEJICHUS OTBITA U U3MEPEHUS ObUTH JOMYIIEHBI OIIHOKH.

Ouenka «2» craBuTCA, €clid paboTa BBITIOJIHEHA HE MOJIHOCTHIO, U 00BEM BBITIOTHEHHOM



qacTu pa6OTbI HEC IIO3BOJISICT CACIATh HpaBI/IJIBHLIX BBIBOJAOB,; €CJIN OIIBITHI, I/I3MepeHI/ISI,
BBIYHMCJICHUA, Ha6JIIOIIeHI/ISI HpOI/I3BOI[I/IJII/ICB HeraBI/IJIBHO.

Ounenka «1» cTaBUTCsI, €CIIM YYaIlMIiCs COBCEM HE BBIMOJIHUI PaboTy.

Bo Bcex ciydasix omeHKa CHIXKACTCs, €CIM YYCHUK HE COOJIFO/Iall TIPaBUiIa TEXHUKU
0e30IMacHOCTH.

I[NEPEYEHDb OLINBOK

I'pyObie ommoku

1.He3nanue onpeneneHuii OCHOBHBIX TOHSTUH, 3aKOHOB, IIPABUJI, OCHOBHBIX MOJIOKEHUN
Teopud, (GopMyJ, OOMICTIPUHSATHIX CHMBOJIOB 0003HAYCHHS (PU3NICCKUX BEITMYNH, CIUHUIL
U3MEpEHHUSI.

2.HeymMmeHue BBIIETUTH B OTBETE TJIABHOE.

3.HeyMeHue MpUMEHSTh 3HaHUS [T PEIISHUS 3a/1a4 U OOBACHEHHS] (PU3NUECKHUX SBIICHUM.
4. HeyMmeHHe YATaTh U CTPOUTH IpadyKH U MPUHIUITAAIBHBIE CXEMBI.

5.Heymenue noarotroBuTh K paboTe yCTaHOBKY WM Jab0paTopHOE 000pyAOBaHUE,
MIPOBECTH OTIBIT, HEOOXOAUMBIE PACUCTHI, HJIA UCIIOIH30BATh MOJTYYCHHBIC JTAHHBIC /IS
BBIBO/IOB.

6.HebpexHoe oTHOMICHHE K J1a00paTOpHOMY 000PY/TIOBAHUIO M U3MEPUTEITHLHBIM
npudopam.

7.HeyMeHue onpeaenuTh mokazanue H3MEPUTEITLHOTO Tprodopa.

8.Hapymenne TpeboBanuii mpaBui 0€30MacCHOTO TPY/ia P BHITIOJTHEHUN

SKCIEPUMEHTA.

HerpyObie omu0ku

1.HeTounocTtu GhopMynHpoOBOK, OTIpeACTICHNN, TOHATHH, 3aKOHOB, TEOPHIA, BHI3BAHHBIC
HEMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPENENIIEMOr0 MOHATHS, OLINOKH, BbI3BAaHHbBIE
HecoOII0CHUEM YCIOBUI MPOBEACHUS OTbITA WIIK U3MEPEHUIA.

2.0mubKu B yCIOBHBIX 0003HAYEHUSIX HA TPUHLIUIUAIBHBIX CXeMaX, HETOYHOCTH
yepTexei, rpaduKoB, CXeM.

3.IIpomyck M HETOUHOE HAMTMCAaHUE HAUMEHOBAHUM eTUHUI] PU3NYECKIX BEIHUMH.

4. HepanroHaJIbHBIN BEIOOP X012 peUICHUS.

Henxouérnl

1.HepanmoHanbHbIE 3alUCH MPHU BEIYMCICHUSIX, HEPAIIMOHAIbHBIC IIPUEMBI B BBIYHUCIICHUH,
peoOpa30oBaHUU M PEIICHUU 3a/1a4.

2.Apudmerndeckue OmMOKH B BEIYUCICHHSIX, €CIIA ATH OLIHOKH ITPy00 HE HCKAXKAIOT
PeaTbHOCTh MOJIYYCHHOTO Pe3yJibTara.

3.0t1aenbHbIE TOTPENTHOCTH B GOPMYIHUPOBKE BOIIPOCA UM OTBETA.

4.HeOpexHOE BBITIOJTHEHHUE 3aITUCEH, YePTEeKEH, cXeM, rpaduKoB.

5.0pdorpaduueckre U MyHKTyallHOHHBIE OIIHOKH.

OneHnBaHUE TECTOBBIX padOT yYAIIUXCS OCYIIECTBISETCS B 3aBUCUMOCTHU OT MPOLIEHTHOTO
COOTHOIIIEHUS BBIIOJHEHHBIX 3afannii. OuieHuBaeTcs padbora cienyromum odpazom: «5» - 90 —
100 %;

«4» - 70 — 89 %:;

«3» -51-69 %:; «2»-30-50%:;

«1» - menee 30%.
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