MyHuumMnajibHOe Ka3eHHoe 0011eo0pa3oBaTeibHOe YUpeKaeHue
«IenTp odpazoBanus Ne 4»

PaccMmoTpeHa H peKOMEH/I0BaHa K YTBEPKIAIO:
HUCIIOJIb30BAHUIO IIKOJIBHBIM
METOIMYECKUM 00BEIMHCHHEM Jlupextop MKOY «11O Ne 4»
Y4UTENEH NPEeAMETOB
€CTECTBEHHOHAYYHOT'O IIUKJIA T.H. Bupiokosa
IIpotokomn Ne 1
ot 30 aBrycra 2024 rona ITpuka3 Ne 129-OJ1 ot 30 aBrycra 2024 rona

IIpunsTa Ha NEAArOrHYeCKOM COBETE
HpOTOKOJ’I Ne 1 [OOKYMEHT MOAMMCAH
ot 30 aBrycra 2024 roga SNEKTPOMHON TIOAMNCIO

FFE9ATIC1921F728
a

peg

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

U1t o0ydarommxcs 7,8 KiraccoB

Cocrasurens: Ipybrnukosa T.B.

KBaJII/I(bI/IKaI_[I/IOHHa}I KaTCropus svicuad

Edpemos
2024r



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS COCTaBJIeHA Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTanus W KoHIenmuu mnpenogaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanue  mporpaMMbl 1o (GU3MKE  HampaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYy4arolIMXCsl M OpraHu3alyi0 HU3ydyeHus (U3MKH Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  O0y4eHus, a  TakkKe  MEXIPEIMETHble  CBS3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX [IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IEro 00pa3oBaHuUs.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesiCHHEe Y4eOHOTO MaTepuaia IO ToaaM
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHsA IPEAMETHOIO COJEpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOIUIECKON MOMOIIN YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.
dusmka sABIAETCS CUCTEMOOOPA3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX IIPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U pU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MpENoCTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4HOIO MeETojJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOmiero odpa3soBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTHM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4YHO OOBSCHSATH SIBICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJIb30BaTh HAy4yHbIE JOKa3aTelbCTBA IS
MIOJIyY€HUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenoaasanus yyedbHoro npeamera «dusuka» B 00pa3oBaTEIbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mpotokon ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus Gpu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIUXCs K HAy4HOMY H3YUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHus |  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YEHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOArOTOBKA K JalibHEHIIeMY 00yYEHHIO B 3TOM
HalpaBJICHUH.

JlocTikenne STHX 1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOINEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e [puoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e [puoOpeTeHHe yMEHUH ONUChIBaTh U  OOBIACHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB DELICHHS TNPOCTEHINNX PpPAacUYETHBIX 3a7ad C HCIOJIb30BAaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOIIOAATh MPHUPOAHBIC SBJICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBocHHE MNPUEMOB PabOTHl ¢ HHPOpMAIUEll (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALINN;

® 3HAKOMCTBO €O cepamu NnpodhecCHuOHATBHON AEATEIHLHOCTH, CBA3AHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha u3yuenue ¢pusuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHUs
oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heflen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Hezelnio0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, Y4uTelb JeiaeT BbIOOp MPOBENEHMS J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUIYaTbHBIX 0COOEHHOCTEN 00YUaIOIUXCsl, CIUCKA AKCIIEPUMEHTaIbHbIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.

COJEP)KAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. ®u3nka u e€ posb B NIO3HAHUM OKPY/KAIOLIEro MUpa.

®uznka — Hayka o npupoze. SBneHus npupoabl. PU3NYECKUE SBICHUSA: MEXaHUUECKHE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢uznueckux BenuuuH. Dusnueckue MNpuOOpHI.
[TorpemHocTs U3MepeHnii. MexxayHapoaHas CHCTEMa €IMHHIL.

Kak ¢u3uka m npyrue ecrecTBeHHbIE HayKd H3y4aroT MpHUpoay. EcTecTBeHHO-Hay4HBIH
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIIEPUMEHT IO TMPOBEpPKE THMOTe3, OOBbsCHEHHEe HabmogaeMoro spieHus. OmnucaHue
(GU3NUECKUX SBICHHUH C TTOMOIIBIO MOJAETIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.

2. Owuznveckue MpuOOPHI U MPOLEAypa MPSIMBIX H3MEPEHH aHAJIOTOBBIM M IH(PPOBHIM

npubOpoOM.

Jlabopamopuwvie pabomul u onvimel.

1. Omnpenenenue 1eHbI 1EIEHUS KAl U3MEPUTEIBLHOIO IPUOOPA.

2. W3mepeHue pacCTOSIHHIA.



3. H3mepenne 00bEMa )KUIAKOCTH B TBEPOTO TeEa.
Onpenenenue pasMepoB MaJbIX TEN.

&

5. HM3mepeHue temmeparypbl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JlaTuMKa
TEMIIEpaTyphl.

6. IlpoBenenue wuccieqoBaHHUs MO MPOBEPKE THIOTE3bl: JaJbHOCTh MOJIETA IIAPHKA,
MYLLEHHOTO0 TOPU30HTAJIBHO, TEM OO0JIbILIE, YEM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHHS O CTPOCHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pasMepbl. OMNbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxenue yacTtul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMSI 4YaCTUL[ C TEMIIEPaTypOM.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBre 4YacTHIl BEUIECTBA: NPUTSKCHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpuctainyeckux) Teia. B3auMocBs3b MEXIy CBOICTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOE€HHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpauuu.

1. HaGmoneHne OpOyHOBCKOTO JIBUKEHUSI.

2. Ha6mronenue nuddy3un.

3. HaOmionenue siBIeHUM, OOBSACHIIOUINXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHI

BEILECTBA.

Jlabopamopnusie padbomot u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UcIoIb3oBaHueM (hoTorpaduwii).

2. OmbIThl IO HAOMIOACHUIO TEIJIOBOTO PACHINPEHHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuueckoe [BUKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBM)KEHUH. Pacu€r myTu U BpeMeHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonencTBUE TeNl KAk NpPUYMHA W3MEHEHUs
CKOPOCTH JIBWKEHHS Teld. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBaA.

Cuwia Kak XapakTepucThka B3aumoneucTtBus Tten. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ NMOMOIIBIO JWHAMOMeETpa. fIBieHHe TArOTeHHs W cuia Tsokectu. Cuna
TSKECTH Ha Jpyrux ImiaHetax. Bec Tema. HeBecomocTh. CnokeHue cuil, HampaBJIEHHBIX I10
onHoi npsimoii. PaBHozelcTBytomas cun. Cuna TpeHus. TpeHue CKOJIbXEeHUs U TPEHHE MOKOA.
TpeHune B npUpoie U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Tena.

H3mepeHne ckopocTy NpSIMOIMHEMHOTO ABMXKEHHUS.
Habmronenue sSiBJIeHMS] HHEPITUH.

HabmioneHne u3MeHeHus: CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.
CpaBHEHHE Mace MO B3aUMOJICCTBUIO TE.

© 0k whn ke

CrioxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHrie CKOPOCTH PABHOMEPHOTO JABIKCHUS (IIapUKa B HKHIKOCTH, MOJEIH
AJICKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpeneneHnue cpeaHeld CKOPOCTH CKOJIBKECHHS Opycka WM IIapuKa 1O HAKJIOHHOM

MJIOCKOCTH.



3. Omnpenenenue IOTHOCTH TBEPIOTO TENA.

4. OmnbITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) TpyKUHBI OT
IIPUJIOKEHHOMN CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tena U
XapakTepa COIPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBiienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenne. CriocoObl yMEHBIIICHUS U YBETTUYCHUS JaBicHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBjieHus ra3a oT 00béMa, Temneparypsl. [lepenaua naBnenust TBEPABIMU TeaMH, KUAKOCTIMU
u razamu. 3akoH llackans. ITHeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH JABIEHUS KUAKOCTH OT
rnyounsl.  ['mapocratuueckuit  mapamokc. CooOmarommecss cocyabl. [ 'uiapaBiudeckue
MEXaHU3MBI.

Atmochepa 3emnn u atmocdepHoe naBieHue. [IpuYuHBI CYIIECTBOBAHUS BO3IYLTHOM
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro MJaBJICHHS OT BBICOTHI HaJ YpoBHeM Mops. [Ipubopsl mnsi u3MepeHus
aTMoc(hepHOro JaBICHHS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BelTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHuUs: KUIKOCTHIO U ra30M.
CooOmaromnuecs cocyabl.

I'mppaBinyeckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

ok wn

3aBUCHMOCTD BBITAJIKUBAIOMIEH CHJIBI OT 00BéMa HOFPY)KéHHOﬁ HqaCTH TCJIa H
IIJIOTHOCTH KUJIKOCTH.

~

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BEITECHEHHOM KUJKOCTH.

©o

VYcnoBue 1ulaBaHMs TeN: IJIaBAaHUE WM TOTPY)KEHUE Tel B 3aBUCHMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TeJa U KUAKOCTH.
Jlabopamopuvie padomol u onvimel.
1. HccrnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00BhEMA MOTPYKEHHOU B KUIKOCTh
YacTH Tena.
2. OmnpeneneHue BbITAIKUBAIOMIEH CHJIBI, JEHCTBYIOLIEW Ha Teno, MOTIPYXKEHHOE B
KUAKOCTD.
3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOIIEW Ha TEIO B
KUJKOCTH, OT Macchl Tela.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBHITAJIKUBAIOLICH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTH TeJa U OT MJIOTHOCTH
KUJKOCTH.
5. KoncrpyupoBaHue apeomeTrpa WM KOHCTPYUPOBAHHE JIOJKU U ONpEIeleHue eé
I'PY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.

Mexannueckasi pabora. MOUTHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanundeckass sHeprus. KunHeTmyeckas W moTeHUHaIbHasi »Heprus. lIpeBpaienue
OJHOTO BHJIa MEXAHWYECKOM IHEPTUM B APYroil. 3aKOH COXPaHEHHUs SHEPTUH B MEXAHHKE.

Hemoncmpayuu.



1. Ilpumepsl NpOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Omnpenenenue pabOTBl CHJIBI TPEHUS MpPHU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAILHOU ITOBEPXHOCTH.

2. HccnenoBaHue ycaoBUI paBHOBECHS pbluara.

N3mepenne KII/] HakIOHHOM INIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.

w
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Pa3nen 6. TemioBble siBJIeHHS.

OcHOBHBIE 10JIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOpUU CTpOeHUs BenlecTBa. Macca
U pa3Mepbl aTOMOB UM MoOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TEJ HA OCHOBE TIOJIOKEHUH
MOJIEKYJIAPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwuUIIpHbIE sBieHus. TeruoBoe
pacIIMpEeHHEe U CKaTHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMXKCHHS YacTHIIL.
Buaytpennsass osHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH OSHEpPruu: TeIvionepeaadya u
coBepleHre paboThl. Buapl Teronepenaun: TerIoNpOBOAHOCTh, KOHBEKIUS, H3ITYUECHHUE.

KonuuecTBo TEmIoThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemIooOMEeH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OarnaHca. [lnmaBineHue u OoTBepAeBaHUE KPUCTATLTUMYECKUX
BEIIECTB. YelbHas TemioTa rasienusa. [lapooOpasoBanue u konueHcauus. Mcmapenue.
Kunenue. YnaenbHas Ttemnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOTro JaBIeHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPaHMUSL.

[Tpunmmner padotel TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemnoBwie
JIBUTATEIH U 3aLIUTa OKpY>KaroUled Cpeibl.

3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIEcCcaXx.

Hemoncmpayuu.

Habmtoenue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenue nudoysuu.

Habmtoienue siBieHni cMauMBaHUsI U KAMWJUTSIPHBIX SIBICHU.

HabGnronenue TenioBoro pacimpeHust Tel.

W3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaKICHUH.
[IpaBuna n3aMepeHus TeMIepaTyphbl.

Buasl Teronepenaun.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

LN LU R WNPE

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMU CHUJIAMHU.
. CpaBHEHHE TETUIOEMKOCTEN PA3INYHBIX BEIIECTB.

=
= O

. HaGmnroneune xkumnenus.

=
N

. HabGnronenne mocTossHCTBa TEMIEpaTyphl TIPH TUTABJICHHH.

13. Mojenu TemIOBLIX ABUTaTenei.

Jlabopamopuvie pabomul u onvimel.

1. OnbIThI O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.
2. OmnbIThI IO BBIPALIUBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM UJIH caxapa.



3. OmnbIThl O HAOIIOIEHUIO TEIVIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI.

4. OrmpeneneHue JaBieHUs BO3IyXa B OaJUIOHE IITpHUIIA.

5. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MJABICHHS BO3JIyXa OT €ro oownéma u

HarpeBaHUs WIN OXJIAKICHUSA.
6. IlpoBepka rumore3pl JIMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIlepaTyphl.

7. HabmroneHue u3sMeHEHMs] BHYTPEHHEN 3HEPIUM Teja B pe3yJsbTare TEIUIONepenadu U

paboOThI BHEUTHUX CHIL

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiueld BOAbI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpU TEIJIOOOMEHE C

HarpeTbiM METANIMYECKUM HUIUHAPOM.

10. Onpenenenue yneinbHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIaBJICHUS JIbJA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poja aeKTpUYECKUX 3apsaoB. B3anmopelicTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIMYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTH anekTpuueckoro nois. [IpuHuun cyneprno3unun
AIIEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3iekTpuueckuil 3apsan. CtpoeHue
aroma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

ONEKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHHS JJIEKTPUUYECKOTrO TOKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckasd unenb. Cuna Toka. OJnekTpuueckoe HampspbkeHue. ConpoTHBIIEHHE
IIPOBOJHMKA. YJEIIBHOE CONPOTUBJIEHME BemiecTBa. 3akoH Owma Juid  ydacTKa LEMH.
ITocnenoBarenpbHOE U MapauIeIbBHOE COETMHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 37IEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuieckue 1enu
U MIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MArHUTOB. MarHuTHoOe TOIeE.
MarunuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS *KU3HU Ha 3emute. OnbIT DpcTeaa. MarnutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJABMIraTellb IOCTOSSHHOro Toka. lcmonbe3oBanue
AIIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOMCTBAX M Ha TPAHCIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAYKuuH. [IpaBuno  JleHma.
OnekrporeHepatop. CrocoObl MOMyYeHUs JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa posa eKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
VYCTpoiCTBO U IEHCTBHE 3IEKTPOCKOA.

OnekTpocTaTHuecKast UHIYKIIHS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[IpOBOIHUKY U TUBIEKTPUKH.

NouhkwbhpeE

MOHCHHpOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOT'O ITOJIA.
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M CcTOYHHKH MOCTOSTHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"a30BbIii pazps.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3Mepenne 3J1eKTpUYecKOro HalpsKeHUs: BOJIBTMETPOM.

Peocrar u mara3uH cOnpoOTHUBIICHUM.

BzauMmoeiicTBHe MOCTOSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH pa3/IeieHUs MOJI0COB MarHUTA.
MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT OpcTena.

MaruutHoe 1noJie Toka. IJEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

OmnbiThl Dapajes.

3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.
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. OnBITBI MO HCCIENOBAaHUIO SABJICHUS JJIEKTPOMArHUTHOW HMHIYKIMM: HCCIEIOBAHHE
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OnbIThI 10 HAOIIOJEHUIO 3JIEKTPU3ALUU TeJl MHAYKLIUEH U IPU COTPUKOCHOBEHUHU.
HccnenoBanue JeNCTBUSA 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U AUDJIEKTPUKH.
C6opxka u mpoBepka pabOThl NEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

M3MmepeHue U peryJIMpoBaHUE CUIIBI TOKA.

W3mepeHue u perynpoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMMOCTH CHIIBI TOKA, UIYHIETO Y€PE3 PE3UCTOP, OT COIPOTUBIICHHUS
pe3UCTOpa U HAPSKEHMS Ha pE3UCTOpE.

OneITbl, JIEMOHCTPUPYIOLIME  3aBUCHUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIIAHU MIONIEPEUYHOr0 CEYEHHS U MaTepHala.

[IpoBepka mpaBuiia CIOXKEHHS HANPSOHKEHUM TNpPU TOCIEI0BATEIbHOM COEIUHEHUU
JBYX PE3UCTOPOB.

[TpoBepka nmpaBuiia AJsl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUYECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTop.

OmnpeneneHne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYHIETO YEPE3 JIAMIIOUKY, OT HAINPSKCHUS
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOZEHCTBHSI IOCTOSIHHBIX MarHUTOB.

W3yueHne MarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHHUU U
pasaeleHun.

HccenenoBanue 1eMCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KaTYIIKU C TOKOM U
Mar"ura oT CHJIbl TOKa U HaIIPaBJIEHUS TOKA B KaTYyIIKE.

N3y4eHne neficTBUSI MarHUTHOTO 0JI1 HA IIPOBOJIHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATENS.

N3mepenne KII/] a5ekTpoaBrUraTenbHOM YCTaHOBKH.

W3MEHEHMI 3HAYCHUS U HaIlpaBJICHHUA HHAYKIIUOHHOT'O TOKA.



INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHLIX U NPCIMECTHBIX 06p330BaT€JIbHBIX PE3YyIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUS Y

oOyuatomerocst 6yayT c(hopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YIbTaThl B YACTHU:

1) mnaTprMoOTH4Y€eCKOro BOCIIUTAHUSA:

[] mposiBNIeHHE UHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (hU3NUecKoit
HayKU;

] HEHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

] TOTOBHOCTB K aKTUBHOMY Y4YacCTHUIO B 00CYKJICHUU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
poOJIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHIKECHUN (PU3UKH;

[ ocO3HaHME BaXKHOCTHU MOPAIbHO--3TUYECKUX IIPUHIIUIIOB B JESATENILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCHMTAHMUSA:

[] BOCHpHUSITHE ICTETUYECKUX KadyecTB (PU3UYECKON HAyKU: €€ TapMOHUYHOIO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 O3HAHHUA:

[ oco3HaHWEe IEHHOCTH (pu3Mveckoi HaykH KaK MOIIHOIO MHCTPYMEHTa MO3HAHWS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOLICH KYJIbTYPBI;

(] pa3BuTHE HAYYHOU JTHOO03HATETFHOCTH, HHTEpECa K UCCIIE0BATEIbCKOM IeATEeNbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

[] oco3HaHMe IIEHHOCTH Oe3omacHoro obpa3a KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TETJIOBBIM 000PY/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

[J chopMHUpPOBAaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKoro
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[ akTHBHOE y4acTue B pEIICHUH MPAKTUYECKHX 3a7a4 (B paMKax ceMbd, 00pa3oBaTeIbHOM
OpraHM3aly, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HAIPaBIEHHOCTH,
TpeOYIOIHX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

[l mHTEpeC K MPaKTHYECKOMY U3YUEHHIO Tpodeccuil, CBI3aHHbIX ¢ (PHU3HKOM;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

[] opueHTaluss Ha TpUMEHEHHE (PUINYECKUX 3HAHWM JUIS pelieHdsl 3a7ad B o0JacTu
OKpY’Karolllen cpenbl, MIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCTEICTBUN
JUISL OKPY>KalOIEe CpeJibl;

[J oco3HaHMe ITI00ATBHOTO XapaKTepa HKOJIOTUUECKUX MPOOJIeM U MyTel UX pelleHus;

8) aganTannu K M3MEHAIOMMMCS YCJIOBHSM CONMAJIBLHON M NPHUPOJHOI Cpeabl:

[J moTpeOHOCTH, BO B3aMMOJCHCTBHH TMPH BBITOJHEHUU WCCICAOBAHUN U TMPOEKTOB
(bu3nyecKoil HanpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTUX;

[J MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEITEIbHOCTD;

(] morpeGHOCTH B (POPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4HCiIe (OPMYIMPOBATH HJIEH,
MTOHSITHS, TUTIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSX;



e [] OCO3HaHHUE I[e(i)I/II_II/ITOB COOCTBEHHBIX 3HAHHH M KOMIIETCHTHOCTEH B 00JIaCTH (bl/I3I/IKI/I;

o [] IJIaHUPOBAHUE CBOCTO PA3BUTHS B HpI/IO6peTeHI/II/I HOBBIX (I)I/I?,I/I‘-ICCKI/IX 3HaHHI>i;

o [] CTPEMJICHHUC QAHAJIM3UPOBATL W BBIABIATL B3aUMOCBA3U IIPHUPOMHL, OGH.[GCTB& n
O9KOHOMUHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHI/II71;

e [] OIEHKA CBOMX JICHCTBHM C yLIéTOM BJIMAHHA Ha OKPYKAKOIIYIO CpEeay, BO3MOKHBIX
IrI100aIbHBIX HOCJIC,HCTBI/Iﬁ.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe oOCBOEHMsSI MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi OyayT cGOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpCaJIbHbIEC yUeOHbIE NIEUCTBUS, PETYISATUBHBIE YHUBEPCAJIbHBIE YUeOHbIE AEHCTBHUSL.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruyeckue gelicTBus:
® BBIABIATH U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
® YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUSA AJISi 0000IIECHUS
Y CpPaBHEHUS;
® BBIBISATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBAaeMbIX (akKTaxX, JaHHBIX H
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3HUUECKUM SIBJICHUSM;
® BBUIBISITH NPUYMHHO--CJICIICTBEHHBIC CBSI3W TPU HM3YYCHUH (PU3MUECKUX SIBICHUN U
IIPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAaHUEM JEIYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJTUYUH;
® CaMOCTOSATEIbHO BbIOMpaTh crmoco0 pemieHus Yy4yeOHOM (Qu3mueckol 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICJIEHHBIX KPUTEPUEB).
ba3oBble nccienoBarejbckme 1eiCTBUSA:
® HCIIOJIB30BATh BOIIPOCHI KaK UCCIIEAOBATEIbCKUN HMHCTPYMEHT NIO3HAHUS;
® [IPOBOJUTH IO CaMOCTOSITENIBHO COCTaBICHHOMY IUIAaHY OIBIT, HECJIOKHBIN
(bu3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
® OIICHUBaTh Ha NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJIYYEHHYIO B XOJe
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;
® CaMOCTOATENIbHO  (hOpMyJHpoBaTh OOOOIIEHHMS U  BBIBOABI 10  pe3yibTaTam
MPOBENEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;
® [IPOrHO3UPOBATh BO3MOXKHOE JlalIbHEHIIee pa3BUTHE (PU3NYECKHUX MPOLIECCOB, a TaKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.
Pabora ¢ nnopmanmeii:
® T[PUMEHSTh Pa3IMYHbIE METO/bI, HHCTPYMEHTHI U 3allpoChl NpU TOUCKE U OTOOpE
UHGOPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (pu3ndeckoil 3a1auu;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U HMHTEPIPETHPOBATH MH(POPMALMIO PA3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;
® CaMOCTOSATENbHO BBIOMpaTh ONTHUMANbHYIO (POpMy mMpeacTaBieHus HHPOPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/lauld HECIOXHBIMH CXEMaMHM, JuarpaMMaMi, HHON
rpaduKol U UX KOMOMHAITUSMH.
KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



B Xoae OOCyXJIeHHus y4eOHOro MarepHaia, pe3yjibTaToB JabopaTOpHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMbI U BBICKA3bIBATh HJICH,
HalleJIEHHbIC Ha PELICHUE 3aJaull U MOAJep KaHue 01aroKenaTeIbHOCTH OOIEHHS;
CONOCTABIATH CBOM CYXJACHHS C CYXKACHHSIMH JpYrUX YYacTHHKOB JHAajora,
OOHapYy>KUBATh Pa3IMYKME U CXOJICTBO MO3ULINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTAX;

NyOJMYHO  TIPENCTABIATH  PE3yJAbTAaThl  BBINOJHEHHOTO  (M3MYECKOTO  OIbITa
(9KCIIeprMeHTa, UCCIIeIOBaHUS, TIPOCKTA);

INOHMMAaTh M HCIOJIB30BaTh MPEUMYILIECTBA KOMAHJHOW W WHIUBHIYAILHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMsl;

NPUHUMATh eI COBMECTHOM JEATEIbHOCTH, OpPraHW30BBIBATH JEHCTBUS IO €&
JOCTHXKEHUIO: PACIpENeIiTh PO, 00CYXKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOI
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOIO 4acTh Pa0OTHI, JOCTHTras KAaueCTBEHHOTO pe3yJbTara MO CBOEMY
HAIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMU KOMaHIbl;
OLICHMBATh KAueCTBO CBOETO BKJIAJAa B OOMUH TPOAYKT TO KPUTEPHSIM,
CaMOCTOATENFHO COPMYTHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsIX, TPEOYIOMIMX ISl PeIICHHSI
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBAThCS B PA3IMYHBIX NOAXOAAaX MPUHATUS pelIeHUH (MHIMBUIYaJIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHpPOBATh IIPEIaracMble BAPUAHTHI PEILICHU;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOﬂb, IMOLIHMOHAJLHBLIA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeIaraTh I1aH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJbTaTOB JAEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBIMOJHEHUS (PU3UUIECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUThH ce€0s1 Ha MECTO JPYroro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3a1ad Wil B
YTBEPKJICHUSX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYIOro.

IMPEJAMETHBIE PE3YJIBTATbBI

K xonmy oOy4yeHust B 7 Kjacce NmpeaMeTHBIC Pe3yJlbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:



UCTOJb30BaTh TOHATHS: (U3MUECKHE M XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, SIMHHIBI (PU3UUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, )KHUIKOE, razoo0pa3zHoe), MEXaHUYEeCKOoe
JIBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOAEHCTBYIOIas cuia, Aedopmanus (ynpyras, IUlacTHYecKas), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

pasnnyath siBiieHus (1ud¢ysus, TEII0BOE IBUKEHHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE JIBJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEJl, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpalleHUdA, Ieperada JaBJICHHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH M ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IIJIAaBaHKUE Tell, TPEBPALLICHUS
MEXaHUYECKOM SHEpIrun) 10 OMUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUI B OKPYKAIOLIEM MHUpE, B
TOM 4yHcie (u3nyeckue sBICHHsS B MPUPOJE: NMPUMEPHl ABMKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CUIIBI TPEHMS B IPUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha >KMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelIOBeKa, IPU 3TOM IEePEeBOIUTHh NPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOIMCTBA (IIPU3HAKN) (PU3MUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKUE SBICHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBA, BPEMsA, MYyTb, CKOPOCTb, CPEIHSA
CKOpPOCTb, CWJIA YIPYIrOCTH, CHJa TSDKECTH, BEC Tella, CUJla TPEHUs, [aBICHUE
(TBEpmOTO TENA, JKUAKOCTH, Ta3a), BBHITAJKWBAIONIAS CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(QULUUEHT MO0Je3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUUAIbHAs 3HEPrusi), IpU ONUCAHUMU MPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €TUHULIbI
(bu3nYeCKUX BEIMYUH, HAXOAWUTh (POpPMYyIbI, CBA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTh Tpa(UKH H3Y4YEHHBIX 3aBHCUMOCTEH
(U3UUECKUX BEIHYMH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
npaBujia CJIOXKEeHUs CUi (BIOJIb OJHOW TpsiMOif), 3akoH ['yka, 3akoHn Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBEeCcHs pbryara (0J0Ka), «30JI0TO€ IMPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHMs MEXaHMYECKOM DJSHEepruu, IpU OTOM JaBaTb CJIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (U3UYECKUE SIBIICHHs, MPOIECChl M CBOMCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYyallull MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-
-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (QU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [eHCTBUSA, HCIOJIB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIMEe (U3MUYECKHE BEIMUYMHBI: Ha OCHOBE AaHajlu3a YCJIOBHUA 3aJlaud
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PM3UYECKHE BEIUYMHBI B (POPMYINIBI U
IIPOBOAMTH PAcu€Thl, HAXOJUTh CIPABOYHBIE NaHHbIC, HEOOXOAMMBIE IJISI PELICHUS
3aJa4, OLIEHUBATh PEATMCTUYHOCTh MOTYYEeHHON (U3UUYECKOM BETUUNHBI;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh MPU TOMOLIM (PUIUUECKUX
METO/IOB, B OIIMCAaHWM MCCIIEIOBAHUS BBIACIATH IPOBEPSIEMOE IPEAINIOIOKEHHE
(runotesy), pas3idyaTh U HHTEPIPETHUPOBATH IOJYYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIbITA, J1EIaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMbIE NPEANON0XKEHUs, COOUpPAaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBL;
BBINOJIHATh IPSMbIE U3MEPEHUsI PACCTOSHUSA, BPEMEHH, MACChl Tesla, 00bEMa, CUIIbI U
TEMIIEpaTypbl C HMCIOJIb30BAaHUEM AHAJOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPELTHOCTH U3MEPEHUH;
MIPOBOJINTH WCCIICIOBAHKUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYHHBI OT JAPYroM C
MCIIOJIb30BaHUEM IIPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
TeNna OT BPEMEHM JIBHKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIbBI TPEHHUS OT IUIOLaau
COIPUKOCHOBEHUS TEJI, CWIbl YIIPYTOCTU OT YIJIMHEHUs INPYKUHBI, BBITAIKUBAIOIICH
CHIIBI OT O00BbEMa TOTPYKEHHOHM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT IIyOWHBI, Ha KOTOPYI MOIPYKEHO TeJoO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM Y4€OHOTO HCCJENOBaHUS, COOMpaTh YCTAaHOBKY M  BBIIOJHATH
U3MEpEeHusi, clenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHOH
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJEC NPEIJIOKEHHBIX TaONUL U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICJOBAHMS;

IPOBOJIUTh KOCBEHHBbIE H3MEpPEHUs (PU3MUECKUX BEIUYMH (IUIOTHOCTh BEIIECTBa
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHs CKOJIBKEHHs, [aBICHUE BO3]1yXa,
BBITAIKMBAIONIAs CHJIA, JEHUCTBYIOIIAs Ha IOIPYXKEHHOE B KUAKOCTh TEJO,
KOO QHUIMEHT TOJE3HOTO ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
UMHCTPYKLIMU: IIPU BBIIOJIHEHUHN U3MEPEHHUI cOOUPATh HIKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYKCIIATH 3HAYCHUE UCKOMOU BEIMYMHBI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MmacHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
000pyI0BaHNEM;

yKa3bplBaTh MPUHLUIBI JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIArOIIMECs COCYy Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX ONMCaHUA (B TOM YHCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THIPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPILIHEBOW HACOC,
apeoMeTp), UCMONIb3ysl 3HAaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOIUMbIE
¢uznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTE TpPHUMEPHl (HAXOAWTH MHGOPMAIMIO O MpPHUMEPax) MNPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU IJs oOecreueHus
0€30IacCHOCTH TpH OOpaIleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3JI0pOBbSi M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarollleu cpese;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBHH C
3aJIaHHBIM ITOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN U IIyTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIAENSTh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEYUBON
WA MOXET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 33/1aHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYPy
($U3MUECKOro CcojAep)KaHus, CIpaBOYHbIE MaTepHualbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOPMALUU W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



co3/aBaTh COOCTBEHHBIC KpaTKHUE MUCHMEHHBIE M YCTHBIE COOOIICHMS HAa OCHOBE 2—3
HMCTOYHMKOB MH(MOpMAIUU GU3HUECKOTO COJEP)KaHMS, B TOM YHUCIIE ITYOJIMYHO JIeNaTh
KpaTKHe COOOIICHHSI O Pe3y/IbTaTax MPOSKTOB WM YYeOHBIX UCCIICIOBAHUM, TIPU 3TOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA anmapaT Kypca (U3HKH,
COTIPOBOXIATh BBICTYILJICHUE TTPE3CHTAIINCH;

IIPH BBIITOJIHEHUU yYEOHBIX MPOCKTOB M MCCICIOBAHUHN paclpenesaTh 00S3aHHOCTH B
TPYIIE B COOTBETCTBHUH C ITOCTABJICHHBIMU 3a/1a4aMU, CJICUTH 32 BBHITTOJIHCHHEM TUIaHA
JIEHCTBUM, aJleKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAQJ B JEATEIBHOCTH TPYIIIIHI,
BBICTpAaUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE, YYUTHIBASI MHCHUE OKPYKAIOIINX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM yYpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAIUIMUYECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBILEHHBIH Map, BIAXKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
MoJI€, MPOBOJHHUKUA W AUAIEKTPUKHU, MOCTOSIHHBIA JJIEKTPUYECKUN TOK, MAarHUTHOE
oJIe;

pasznuyarh SBJIEHUS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
IIJIABJICHUE, KpHUCTAJUIA3aLUS (oTBepaeBanue), KHUIICHUE, TerIoneperaya
(TeTIONPOBOTHOCTh, KOHBEKIIHMS, M3JIYyYEHHUE), AJICKTPU3ALMs TeJ, B3aUMOCHCTBUE
3apsAa0B, ACHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBHUE
MarHuTOB, JACMCTBME MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKIUSA) 1O OINHCAaHUI0 MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOUIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3NYECKUX SBICHHUM B OKPYXKAIOIIEM MHUpE, B
TOM 4Hclie (u3nueckue SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATSHKEHHUE U
KalWUIpHBIE SIBJIICHUS B MPUPOJAE, KPUCTALIBI B Mpupoae, uznydeHue CoiHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
ANIEKTPUYECKUE SIBJICHUST B arMmocdepe, DIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, APeid MOJIIOCOB, POJIb MATHUTHOTO TOJSI JJIsl KU3HU Ha
3emiie, ONSIPHOE CHUSHUE, MIPH ATOM MEPEBOAUTH MPAKTUYECKYIO 33a7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHUIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJElbHAs TEIUIOTAa IUIABJIICHMS, YJAEJIbHAs TEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT IMOJIEe3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/1YyXa, JJIEKTPUUYECKUHU
3apsd, CHJIa TOKA, OJJIEKTPUYECKOE HANpPsDKEHHUE, CONPOTHUBJIIEHHUE IIPOBOJHHUKA,
yIIeJIbHOE COMPOTUBIIEHHE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU
OTMHMCAaHWUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIOIb3YEMbIX BEIHYHH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEITUYUH, HAaXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE
JaHHYI0 (QU3UYECKYI0 BEIMYUHY C JPYTMMH BEIWYMHAMH, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (DM3UIECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBa Tell, (PU3MYECKHe SBICHHUS M TPOIECCH, HCMOIb3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KNHETUYECKOW TEOPUU CTPOECHHS BEILECTBA,
IOPUHLIAIT CYMEPHO3UIMKU TMoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs



3apsiga, 3akoH OMa i ydacTka menu, 3akoH Jlxoyns—JIeHma, 3akoH cOXpaHEHUs
SHEPIUH, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alHCHIBATH €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIISTH
IPUYMHHO-CJIEICTBEHHbIE CBSA3M, CTPOUTh OOBSICHEHME M3 1—2 JIOrMYECKUX LIaroB ¢
OTopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3NIECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agayd B 2-3 JEHCTBHA, HWCHOIB3YAd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAalOIIME (U3MUECKHME BEIWYMHBI: HAa OCHOBE aHajlW3a YCJIOBUS 3aJauu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAaHHBIX U PELICHHS 3aJayH,
BbIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE IJIs €€ PelIeHUs, IPOBOJUTh PacuéThl U
CpaBHUBATh MOJIyYCHHOE 3HaUCHNE (PU3NUECKON BETMYUHBI C H3BECTHBIMH JaHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IPU HOMOIIM (DU3HYECKHX
METOJIOB,  MCIIOJNb3ysd  ONUCAaHUE  MCCIEAOBaHUS,  BBIIEHATH  IIPOBEPSIEMOE
IIPENII0JIOKEHNE, OLIEHUBATh IPABUWJIBHOCTh IOPSAKAa IPOBEIACHUS MCCIEAO0BaHUSA,
JIeJIaTh BBIBOJIBL,

IPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOWCTB
Tesl (KamWwUISIpHBIE SIBIEHMs, 3aBUCUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPbI, CKOPOCTH MPOIIECCa OCTHIBAHUS U HarPEBAHUS PU U3JTyYEHUU OT LIBETA
u3Nydaonie  (IOrJomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIAKOCTM W IUIOIIAJM €€ IIOBEpXHOCTH, DJJEKTpU3alus Tel U
B3aMMOJECHCTBUE DJIEKTPUYECKUX 3apsiOB, B3aMMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BH3YyaIM3alysl MArHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB, IE€UCTBUS MArHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh MpPOBEPsSEMbIE TPEINOIOKEHUsI, CcoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI0  00OpYAOBaHMs, ONUCBHIBATH XOA OIBITa U
(bopMyIHpOBaTH BHIBOJBI;

BBITNOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIbHONW BIa)KHOCTH BO31yXa,
CHJIBI TOKA, HANpsOKEHUS C MHCIOJIb30BAaHMEM aHAJIOrOBBIX MPHOOPOB U JIaTUYMKOB
¢u3nyecKux BENWYMH, CPaBHMBATh pPE3yJbTaThl H3MEPEHUH ¢ yd4y€ToM 3aJaHHOUN
abCOJIIOTHOW MOTPEIIHOCTH;

IIPOBOAMTH HCCIIEOBAaHUE 3aBUCUMOCTU OJHOW (PM3MUYECKON BEIMYHMHBI OT APYrou ¢
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
MIPOBOJHMKA, CUJIbI TOKA, UIYIIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha MPOBOJIHUKE,
HCCJIEIOBAaHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOJIHUKOB):
IUITAHUPOBATh HCCIEe0OBaHUe, cOOMPATh YCTAHOBKY M BBIMOJHATH MU3MEPEHMS, CIEAYs
IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3yJIbTAThI MOJYYSCHHOH 3aBUCHMOCTU B BHJIE
TabJIUI ¥ TpauKoOB, I1e7aTh BHIBOBI 110 Pe3yIbTaTaM HUCCIIEIOBaHUS;

IPOBOJUTH KOCBEHHbIE WM3MEPEHHUs (U3UYECKUX BEIMYUH (yIelbHas TEIIOEMKOCTh
BEIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHHs, CcoOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
IIPEUI0KEHHON MHCTPYKIMH, U BBIYUCIIATH 3HAUEHNUE BEIIMUNHBI,

coOnrofaTh TMpaBuja TEXHUKUM Oe30macHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;



XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB U TEXHHUYECKUX
YCTPOMCTB € OHNOpPOH Ha MX OIHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMETpP, BOJIBTMETP, CUETUYUK AIIEKTPHUECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HarpeBaTeIbHBIE AIECKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENIHN, 3JIEKTPOMArHUT, 3JIEKTPOABUIraTElb
IIOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HEo0X0auMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTblE TEXHUUYECKUE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CTOpPaHMs, JEKTPOCKOI, PEOCTar), COCTABISATH
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ MOCIENOBaTEIbHBIM U MapaulelbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPHUUECKUX LEeMeil;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMAILMIO O MPUMEPax) HPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30macHOCTH NIpU OOpalieHHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsI 3JI0pOBbSi M COONIOJIEHUS HOPM OKOJIOTHYECKOTO TIOBEACHUS B
OKpYy’Karolel cpene;

OCYIIECTBIISITh TMOMCK HH(pOpManuu (U3NIECKOTo cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIIO, KOTOpas SBISETCS TNPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH Y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISIPHYIO JIUTEPATYPy
($U3NUECKOTO CO/AEp)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHMs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
NeSITeIBHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3YUCHHBIN TOHSTHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE TPE3EHTAIEH;

NpY BBIIOJHEHUH YYeOHBIX MPOEKTOB W WCCICIOBAHUN (PU3MYECKUX MPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJIEHHBIMU 33Ja4aMH,
CJIEIUTh 32 BBHINOJIHEHMEM IUIaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBATh  COOCTBEHHBI BKJIAaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPaWBaTh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumenoBanue
(uudpossbie)
pa3aesioB M TeM Konrpoabnubie  IIpakTunueck
Bcero o0pa3oBaTe/ibHbIE
NpOorpamMMbl padoThI ue padoThbl
pecypcbl

Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa

11

dusnka - HayKa o 2 0 0 bubnmuorexa [JOK




npupoe https://m.edsoo.ru/
71416194
DIsIeCKIe bubmuorexa [JOK
1.2 I 2 0 1 https://m.edsoo.ru/
7416194
EcrectBeHHOHAayY bubmuorexa [JOK
1.3 HBIA METOJI 2 0 1 https://m.edsoo.ru/
[MO3HAHUS 71416194
Hroro mo pazneny 6
Pa3zgea 2. [lepBoHayaibHbIE CBEJE€HUS 0 CTPOCHUH BellleCTBA
Crpocrue bu6mmoreka [IOK
2.1 selecTBa 1 0 1 https://m.edsoo.ru/
71416194
JIBrxenue u bubnuorexa [JOK
2.2 B3aUMO/ICHCTBHE 2 0 1 https://m.edsoo.ru/
YaCTHUII BEIIECTBA 71416194
ArperaTHble bubnnoreka [JOK
2.3 COCTOSIHUS 2 0 0 https://m.edsoo.ru/
BEILIECTBA 71416194
Htoro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
Mexameckoe bu6mmorexa [IOK
3.1 3 0 0 https://m.edsoo.ru/
ABHIRCHTC 7416194
Vepums, macca bu6mmoreka [IOK
3.2 HHOTHOCT’B ’ 5 1 1,5 https://m.edsoo.ru/
7416194
bu6mmoreka [JOK
3.3 Cwunna. Bunsl cun 13 1 2 https://m.edsoo.ru/
7416194
Hroro no pazneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
JlaBneHue.
[Tepenaua
JaBJICHUS bubmuorexa [JOK
4.1 TBEPIBIMU 3 0 0 https://m.edsoo.ru/
TeJlaMH, 7416194
JKAJIKOCTSIMH 1
rasamu
49 JlaBnenue 6 1 0 bubnmoreka [JOK

JKUIKOCTH

https://m.edsoo.ru/
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71416194

A o bu6mmoreka [IOK
4.3 TMOCREPHOC 4 0 0 https://m.edsoo.ru/
AaBIIeHHe 7f416194
fleticrane bu6mmoreka [IOK
4.4 PRAAROCTH H rasa 8 1 3 https://m.edsoo.ru/
Ha MOTPYKEHHOE B 7£416194
HUX TEJ0 -
Hroro no pazgeny 21
Paszgea S. Pabora u MOIIHOCTH. JHEPrust
PaGora bu6mmoreka [IOK
Ta U
5.1 3 0 1 https://m.edsoo.ru/
MOMHOCTD 7416194
MbocTie bu6mmoreka [IOK
ThI
5.2 p 5 0 1 https://m.edsoo.ru/
MCXAHU3MBbI 7f416194
M cxan bubmuorexa [JOK
exXaHuye
5.3 4 1 1 https://m.edsoo.ru/
A
JHepra 7416194
Htoro no pazneny 12
PezepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
5 13,5
YACOB I10 08
ITPOIT'PAMME
8 KJIACC
N HanmMenoanme KonnyectBo 4yacos DJIEeKTPOHHBIE
(uudpossbie)
n/  PpasiesioB U TeM Kourpoasnbie  IIpakTuueck
Bcero o0pa3oBaTe/ibHbIE
n NMPOrpamMmbl padoTbl ue padoTsl
pecypcsl
Pa3nen 1. TentoBbIe IBJEHUA
Ctpoenue u bubmuorexa [IOK
1.1 CBOIICTBA 3 https://m.edso00.ru/7f418
BEILICCTBA lce
TeruoBbe but6mmorekxa [IOK
1.2 25 2 5 https://m.edsoo.ru/7f418
TIPOIECCHI lce
Hroro mo pazneny 28

Pa3zgea 2. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA
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DIEKTpUUYECKHE
3apsIbl. bubnmoreka [JOK
2.1 3apsKCHHbBIC 7 1 https://m.edsoo.ru/7f418
Tena U ux lce
B3aUMOJICUCTBHE
ITocrostHHBIN bubmuorexa [IOK
2.2 INEKTPUYCCKUI 20 7 https://m.edsoo.ru/7f418
TOK lce
MArHITHELE bubnunoreka LIOK
2.3 6 15 https://m.edso0.ru/7f418
SIBJICHUSA
1ce
DJEeKTPOMarHuTH bubnnorexa [IOK
2.4 P 4 https://m.edso0.ru/7f418
ast UHAYKLUS
1ce
Htoro no pazneny 37
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
68 145
YACOB IIO

[NPOT'PAMME
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