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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs COCTABICHA Ha
OCHOBE IOJIOKEHUI U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON mporpammsbl, mpeacraBieHHbx B DPI'OC OO0, a Takke ¢ y4EToM
denepanbHOil paboueil mporpammbl BocnuTaHuss W KoHuenuuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

CogmepxaHue  mporpaMMbl 1Mo  (U3MKE  HAmpaBlieHO Ha  (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU OOYYarOIIMXCS M OPraHM3alUI0 U3yuyeHus (QU3MKU Ha
JeSITEIbHOCTHOH OcHOBe. B mporpamme mo ¢usuke yuyuTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanuzauuu TpedoBanuit ®I'OC OOO K MmIaHUPYEMbIM JIMYHOCTHBIM H
METalpeMETHBIM ~ pe3yjibTaTaM  OOy4YeHHs, a  TaKKe  MEXKIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.

[TporpamMma 1o ¢u3MKe ycTaHABIMBAET paclpeeieHne yueOHOro MaTepuana 1o rojam
0o0ydeHust (MO Kjaccam), TpeasiaraeT MPUMEPHYIO TOCIEAOBATEIBHOCTh HM3YyUYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTHKE pAa3BUTHUS TMPEAMETHOTO COACpPKAaHUS U YYETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.

[Iporpamma mo ¢usmke pa3paboTaHa C LETbI0 OKA3aHUS METOJUYECKOW IMOMOIIN
YUUTENIO B CO3JIaHUHU paboUeii mporpaMMbl IO YI€OHOMY TPEIMETY.

Odu3nka SABISETCS CHUCTEMOOOPA3YIONIMM JUIsl  eCTECTBCHHO-HAYYHBIX  YUICOHBIX
MPEIMETOB, MOCKOIbKY (HU3WYECKUE 3aKOHBI JIe)KAT B OCHOBE TMPOILIECCOB M SIBICHUM,
M3y4aeMbIX XHUMHEH, OMOJIoruei, acTpoHoMHel U pu3nYecKoi reorpadueii, BHOCUT BKJIaJ B
€CTeCTBEHHO-HAYUHYI0O KAapTUHY MHUpa, TPEAOCTaBIsIeT Haubojee sICHbIe 00pasibl
MIPUMEHEHHUS HAYYHOTO METO/1a MIO3HAHUs, TO €CTh CIIOCO0a MOYYEHUsT TOCTOBEPHBIX 3HAHUM
0 MHUpE.

Opna 3 TTIaBHBIX 337124 GU3UYECKOT0 00pa30BaHMsl B CTPYKType 0011ero oopa3zoBaHus
CcOCTOUT B (OPMHPOBAHUM €CTECTBEHHO-HAYYHOM TPAaMOTHOCTM M HMHTEpeca K HayKe Yy
o0ydJaronuxcs.

Uzydenne ¢usuku Ha 0a30BOM ypOBHE MpeAIofiaraeT OBJIAJCHHE CIEAYIONUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

®Hay4YHO OOBSCHSATH SIBJICHMUS,

® OIICHMBATh U TIOHUMAaTh OCOOEHHOCTH HAyYHOTO MCCIIE0BAHUS;

S HTEPIIPETUPOBATh JaHHBIE M KCIIONH30BaTh HAyYHBIE JOKA3aTENbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenu u3ydeHus (U3HKU Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS OIMpe/eleHbl B
Konnermmu mnpenomaBanusi  yueOHoro mpenmera «®Duszmkay B 00pa3oBaTeNbHBIX
opranuzanusax Poccuiickoit @enepainuy, peajn3yroluX OCHOBHbIE 00II€00pa30BaTEIbHbBIE
nmporpamMmbl,  yTBepkJIE€HHOM  pemeHueM Kosmnerun  MuHucTepcTBa  MPOCBEIIEHUS
Poccwuiickoit @eneparuu (nmpotokon ot 3 aekadps 2019 r. Ne [TK-48H).

Henu n3yvyenus pu3nku:
e [IpUOOpETeHNE MHTEpeca W CTPEeMIICHHs OOYYaloIIMXCSl K HayyHOMY H3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

® pa3BUTUC HpeI[CTaBJ'ICHI/Iﬁ O HAayYHOM MCTOAC IIO3HAHUA H (I)OpMI/IpOBaHI/Ie
HCCIICIOBATCIIbCKOI'0 OTHOMICHUA K OKPYXKAIOIUM SABJICHUSM;



¢ hopmHpoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

¢ hopMupoBaHKE NPEACTABICHUN O PO (DPU3UKU ISl Pa3BUTHSL APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

®pa3BUTHE TMPEJACTABICHUI O BO3MOXHBIX cdepax Oyaymed mnpodheccHoHaTbHON
NESTEIbHOCTH, CBSI3aHHOW ¢ (DM3HMKOM, MOJATOTOBKA K JajbHeileMy oOyd4eHHIO B
3TOM HAIPABICHHH.

JlocTikeHne 3TUX LeNed Mmporpammbl M0 (U3MKE Ha ypPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e IpUOOpPETeHHE 3HAHUW O JUCKPETHOM CTPOCHHHM BEIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSAX;

®[IpHOOpPETEHNE YMEHHMI ONUCHIBATE M  OOBACHATH (PHU3MUECKUE SBICHHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOGHHE METOJIOB pEIICHHsS TMPOCTEHIINX pacyETHBIX 3a7ad C HCIOJIb30BAaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4;

epa3BUTHC YMCHHM HAOMIOJaTh NPUPOJIHBIC SBJIICHUS W  BBIIOJIHATH  ONBITHI,
nabopaTopHble pabOTHl M SKCIEPUMEHTAIBHBIE MCCIIEOBAHUS C HCIIOJIB30BAaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OCBOCHHE MPHUEMOB paboThl ¢ MHPoOpManueil (U3NYECKOro COAEpKAHMS, BKIIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTHIKCHUSAX (PHU3HMKH, aHAIN3 W KPUTHUYECKOE
OlLICHUBaHKE WH(OPMALIUU;

© 3HAKOMCTBO €O cepaMu MpoPecCHOHATBHON JeSTeIbHOCTH, CBSI3aHHBIMU C (PU3UKOIA,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHUAX (DU3HUECKON
HAYKH.

Ha m3ydenne usuku (6a30BbIii ypOBEHB) HAa YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heien), B 8 kiacce — 68 acos (2
yaca B Hememw), B 9 wmacce — 102 dvaca (3 dWaca B HeEIENo).

[Ipennaraemelii B nporpaMme no (u3MKe NnepedyeHb JabopaTOpHbIX pabOT U OIBITOB
HOCHUT PEKOMEHJATENbHBbIM XapakTep, y4UTeNlb AENaeT BBIOOP IMPOBEIEHUs J1abOopaTOPHBIX
paboT M OMBITOB € YYETOM MHAWBUIYAIBHBIX OCOOCHHOCTEH OOydYaroUMXcs, CIHCKa
DKCIEPUMEHTAIbHBIX 3a/JlaHUl, INpeJlaraéMbIX B pPaMKaX OCHOBHOI'O TI'OCYIapCTBEHHOIO
HK3aMeHa Mo (PU3UKE.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®dusuka — HayKa o npupoje. Asnenus npupoasl. PU3HMUECKUE ABICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3Mmepenue Quinyeckux BenudyuH. Puznyeckue MpuUOOpPHI.
[TorpemHocTs u3Mepennii. MexxayHapoaHas CHCTEMA €IUHHII.

Kak ¢usuka u 1pyrue ectecTBEHHbIE HAYKU M3y4daloT npupoay. EctecTBeHHO-Hay4YHbII
METOJ TO3HaHMsA: HAONIOJECHHE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBMIKEHHE THUIOTE3,



SKCIIEPUMEHT [0 MPOBEpPKE THIOTEe3, OOBsICHEHHEe HalmogaeMoro spiaeHus. OnucaHue
(bU3nUeCKUX SBICHUI C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1.
2.

MexaHn4ecKkue, TeIUIOBbIC, YICKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBIICHHUSL.
dusnueckue NPUOOPHI M TMpoUeAypa NPSIMBIX H3MEPEHUH aHAJIOTOBBIM H
U(GPOBBIM IPUOOPOM.

Jlabopamopuwvie padbomot u onvimeol.

1.

e W

Onpeznenenue 1EHbI IEIEHUS MKaIbl H3MEPUTEIBLHOTO MpUodopa.

N3mepenne pacCcTOsTHUN.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Onpenenenne pasmMepoB MaJbIX TEI.

W3mepenue Temneparypbl NpU IOMOILIM KUIKOCTHOIO TEPMOMETpa M JaTydKa
TEMIIEPATYPHI.

IIpoBeneHne UCCIENOBaHMA IO IPOBEPKE TMIIOTE3BI: JAJBHOCThH IOJIETA IIApUKA,
IMYHIEHHOT0 FOPU30HTAJIBHO, TEM OOJIbIIE, YEM OOJIbIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBeJIeHUS 0 CTPOEHHHU BeleCTBA.
CTpOCHI/Ie BeIIECTBA: aTOMBI H MOJIeKy.]II)I, nux pa3Mepr OHI)ITI)I, JOKA3bIBAKOIIIHNC
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBuxeHue yactull BemecTtBa. CBs3b CKOPOCTH JBUKEHHUS YAaCTHUI] C TEMIEPATypOM.
bpoynosckoe nBmwxkenue, nuddysus. BzaumoneiicTBue uyacTHI] BEIIEeCTBA: MPUTSHKEHUE U
OTTAJIKHBaHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX

(KpI/ICTaJ'IJ'II/I‘leCKI/IX) Tea. B3auMocBs3b MCXKOY CBOMCTBaMHM BEIIECTB B PAa3HBIX arpCraTHbIX
COCTOSAHUAX U UX ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobeHnHOCTH arperaTHbIX COCTOSIHUI

BOJIBI.
Hemoncmpayuu.
1. HaGmoneHne 6pOyHOBCKOTO ABHKEHHUSL.
2. Habmopenue nudpdysumu.
3. HabOmonenue sBieHWi, OOBACHSIOMNXCA TPHUTSHKCHUEM WIH OTTAJIKWBAaHUEM

HacCTHll BEUICCTBA.

Jlabopamopnuvie pabomul u onvimol.

1.
2.
3.

OrneHka 1MaMeTpa aToMa METOJIOM PsIIOB (C UCTOJIb30BaHueM (potorpaduii).
OMNBITH O HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
OnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKCHHS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.
Mexannueckoe ABWKEHHE. PaBHOMEpHOE W HEpaBHOMEpPHOE IBHkKeHHE. CKOpOCTb.
Cpenssisi CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUH. Pacy€T myTH U BpeMEHU ABUKECHMUS.

SIBnenue HHCPLUH. 3akoH HHCPpLUU. BzauMogeiictBue Tea Kak IMpUINHA U3MCHCHUSA
CKOPOCTHU NBUKCHHUA TCII. Macca kak MEpa MHCPTHOCTU TCJIA. IInoTHOCTH BellleCTBA. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B CAUHUILIC 00BéMa BCIICCTBA.



Cuna Kak XapakTepUCTHKa B3auMoJeulcTBUA Ten. Cuna ynpyroctd W 3akoH ['yka.
W3mepenne cuiibl ¢ MOMOILBIO AUHAMOMETpA. SIBjIeHue TAroTeHusl U cuia Tsokectd. Cuna
TSOKECTU Ha Apyrux mianerax. Bec Tema. HeBecomocts. CroskeHue cuil, HapaBJICHHBIX IO
oaHoil mpsamoil. PaBHozeiicTByromas cwi. Cuia TpeHusa. TpeHue CKOIbXKEHUS U TPEHHUE
nokosi. TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

Habnronenue MexaHM4eCKOTO IBUKEHUS Tea.

N3mepenne cKkopoCcTH MPSIMOJIMHEHMHOTO JIBHXKCHHUS.
HaburonieHue sBjaeHMUS] UHEPIUH.

HabGmonenue n3meHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUH TEll.
CpaBHeHHME MacC MO B3aUMOJCHCTBHUIO TEJl.

Cio)keHue CuJjl, HallpaBJICHHBIX MO OJHOU MPSIMOIA.

oV kwNeE

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABMKEHHMs (IIapUKa B >KUIKOCTH, MOJEIN
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpeneneHue cpeHEd CKOPOCTH CKOJBXEHUsI OpycKa WM IIapuKa 10 HAKJIOHHON
IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshKeHUs (IedopMaiiuu) Hpy>KUHbI
OT MPUJIOKEHHOMN CHIIBI.

5. OneIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBXKEHHUS OT Beca Tela
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenne. CrocoObl yMEHBIIEHHUS W yBEJIWYEHHUS JaBieHus. JlaBmeHue rasa.
3aBUCUMOCTh JIaBJEHMs ra3za OoT 00béMa, TeMmmeparypbl. [lepenaua naBieHusT TBEPIBIMU
TEJIAaMH, KUJIKOCTSIMHM U razamu. 3akoH Ilackans. ITneBMaTHueckue mMammHbL. 3aBUCUMOCTH
JIaBJICHUS KUJKOCTH OT IiyOuHbl. ['mapocratudeckuit napagokc. CooOuiaromumecs: cocysl.
['unpaBnuyeckne MeEXaHU3MBI.

AtMmocdepa 3emiin u aTMocepHoe naBieHue. [I[puynHbl CylecTBOBaHUS BO3AYIITHON
o6onouku 3emsn. OneiT Toppuuennu. M3mepenue atmochepHOro gaBieHus. 3aBUCUMOCTb
aTMOC(EpHOro JaBJIEHUs] OT BBICOTHI HaA ypoBHeM Mops. I[Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

[eiictTBue JKMOKOCTM W Tra3a Ha IMOTPYKEHHOE B HHUX Telo. BrlTamkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozayxoruiaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTB JaBJIE€HUA raza OT TEMIEPATYPHI.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
CooOmaromuecs COCyapl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

e wnN



3aBUCHMOCTh BBITAIKHBAIOIICH CHJIBI OT 00BbEMA TOTPY)KEHHOW YacTH Tejla U
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue mnuaBaHus TeN: IUIaBaHWE WJIM TOTPYKEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJEe OT 00bEMa NOTPYKEHHOW B
KUAKOCTh YaCcTH TeJa.

OnpeneneHre BBITATIKUBAIONIECH CHWIIBI, JCHCTBYIOIICH Ha TENO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIbI, JCHCTBYIOLIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneITI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOLIEH
Ha TeJNO B XXHUJIKOCTH, OT 00b&Ma MOrpyXEHHOW B >KUIKOCTh YAacCTH Tejla U OT
IJIOTHOCTHU KUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHPOBAHHE JIOJKH U OIpejAeieHUE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprusi.

Mexanunueckast pabora. MOIIHOCTb.

[TpocTble MexaHHM3MBbI: pblyar, OJOK, HaKJIOHHAas IIOCKOCTh. [IpaBuio paBHOBecus
pbruara. [IpumeHneHue npaBuiia paBHOBECHsI pbluara K 0J0Ky. «30J10TO€ MPAaBUI0» MEXaHUKH.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KuHernueckas um noreHuuanbHas sHeprus. [IpeBpaunieHue
OJIHOTO BU/Ia MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS DHEPIMH B MEXAHHKE.

Hemoncmpayuu.

1.

IIpumepsI TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paboOTBl CHIIBI TPEHHUs TNPH PABHOMEPHOM JBI)KEHUHM Tejla IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTHUHU.
8 KUIACC

Paszgea 6. TensioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO--KUHETUUYECKOM TEOpUU CTPOEHUS BEIlEeCTBA.
Macca u pasmepsl aToOMOB U MOJEKyd. ONbITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenn  TBEPIOTO, KUAKOTO HW  Ta3000pa3HOTO  COCTOSTHUM  BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObSICHEHHE CBOWMCTB ra3oB, KUAKOCTEH U TBEPIBIX



TCJI Ha

OCHOBE TMOJIOKEHUN MOJICKYJISIPHO--KUHETHYeCKO Teopun. (CMauuBaHUE H

KanmUISIpHbIC SBJICHUS. TernoBoe pacliupeHe 1 cxaTue.
Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHMXKEHUSI YACTHII.
Buytpennsis sHeprus. CrnocoObl HM3MEHEHHMsS BHYTPEHHEH OJSHepruu: Temonepeaadya u

COBCPUICHUEC pa6OTBI. BI/I,Z[I)I TEILIONEpCaauYn: TEIJIOMPOBOJHOCTE, KOHBEKIW A, U3JIYUCHUC.

KonnyecTBO TenaoThl. YAeiabHAas TEIIOEMKOCTh BelleCcTBa. 1emiooOMeH W TEILUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [1naBieHue u oTBepAeBaHNE KPUCTALTHNICCKIX
BEIIIECTB. YelbHAs TemioTa ruiaBiieHus. [lapooOpa3zoBaHue W KoHAeHcalus. VcnapeHue.
Kunenue. YnenpHas Tersora mapooOpa3oBaHHs. 3aBUCHMOCTh TEMIEPATyphl KHUIIEHUS OT

aTMoc(hepHOTro JaBICHHS.
BnaxnocTs BO3ayXa.
DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPaHMUSI.
[Tpuntuner pabotel TermoBbix asurateneit KIIJ[ temmoBoro nsurarens. TersoBbie

JIBUTATEJIH U 3aIIATA OKPYKAIOMIEH CPEBI.
3akoH COXpPAaHCHUS U NPCBPALICHUS SHCPIrUK B TCIUIOBLIX MPOLECCax.

Hemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKECHHUSI.
HaGmronenne nuddys3un.

3. HalGnronenue siBneHU CMauyuBaHUs U KaWUISIPHBIX SIBJICHUU.

4. HaOmroneHue TerIoBOro pacuIupeHus Tel.

5. M3meHeHuwe pgaBineHuss rasa IMpu U3MEHEHUHM OOBEMAa U HarpeBaHUU
OXJIAJKICHUH.

6. IIpaBuna uamepeHus: TemMnepaTypsbl.

7. Bwuppel Teruonepenayu.

8. OxyaxxaeHue Mpu COBEPIIEHUU padOTHI.

9. HarpeBanue mpu coBepiIeHUU padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEHUE TEMIOEMKOCTEHN pa3IMUHbIX BEIIECTB.

11. HaGmroieHue KUneHusl.

12. Habmro1eHue NOCTOSIHCTBA TEMIIEPATYPhI PH TUIaBJIECHUH.

13. Mojenu TEeIIOBLIX JBUTaTeNIei.

Jlabopamopuvie padomol u onvimel.

1.
2.
3.

OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUSL.
OnBbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

nim

OnpIThl IO HaOJIOEHUIO TEIJIOBOIO PACIIMPEHMs Ta30B, MKUAKOCTEH W TBEPHBIX

TCII.
OHpCI[CJICHI/IC JAaBJICHUS BO3yXa B OajIoHe mmpuna.

OnbITHI, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JIaBJICHHS BO3/yXa OT €ro oobéma u

Harp€BaHusd UJIN OXJIAXKIACHUSA.

[IpoBepka TUMOTE3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOWKA JKUIAKOCTH B

TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATypHI.

Ha6J'IIOIleHI/IC U3MCHCHUA BHYTpCHHCﬁ OHCPIUM TCJIa B PE3YJIbTATC TCIUIOIICPCAaun

Y pabOThI BHEIIHUX CHJI.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPH CMENIMBAaHUU XOJOJHOM M ropsdeit

BOJIBI.



9. OmnpeneneHrue KOJUYECTBA TEIUIOTHI, IMOJTYYEHHOTO BOJOW IPH TEIUIOOOMEHE C
HarpeThIM METAIUINYECKUM LIJIMHAPOM.

10. Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mpoiiecca uCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.

13. Onpenenenue yaeabHON TEIUIOTHI TUIaBACHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuszanus Tel. J[Ba poaa 3leKTpUUYECKUX 3apsaoB. BzauMopaeiicTBue 3apsKeHHbIX
ten. 3akoH KyrnoHa (3aBHCHMMOCTH CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX T OT BEITUYHMHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEJIAMM).

Onektpuueckoe  nose. HanpsoxkéaHocTs  anekTpuueckoro  mons.  Ilpunnumn
CYTIEPIO3UIINH JIEKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DIeMEHTapHbIN 3eKTpudeckuid 3apsa. CTpoeHue
aTtoMa. [IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

DNEeKTPUYECKUH TOK. YCIIOBUS CYILIECTBOBAHMS 3JIEKTPUUYECKOTO ToKa. Mcrounuku
MOCTOSIHHOTO TOKa. J[eHCTBUSA AIEKTPUUYECKOTO TOKA (TEMJIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onekrpuueckas uenb. Cwia Toka. ODJeKTpuueckoe HampsbkeHue. ConpoTHBIIEHHE
IPOBOJHMKA. YJIeIbHOE CONPOTHBIEHHE BellecTBa. 3akoH Oma Juisl yyacTKa LeEnu.
[locnenoBarenpHOE U NapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

PabGora u MomHOCTH 3neKkTpuyeckoro Toka. 3akoH Jlxoyns—JleHua. DnekTpuyeckue
[ENH U TIOTPEOUTENH IIEKTPUUYECKON SHEepruu B ObITy. KOpoTKOE 3aMbIKkaHue.

ITocrosiHHbIE MarHUThHl. B3auMonelicTBUE MOCTOSIHHBIX MAarHUTOB. MAarHWTHOE IMOJeE.
MarnuTtHoe noje 3eMiu U ero 3HaueHue Juis ku3Hu Ha 3emiie. OnbiT Opcrena. MaroutHoe
[OJIE JIEKTPUYECKOro ToKa. [IpumMeHeHHe »SIIeKTpOMAarHUTOB B TEXHHUKeE. [lelicTBue
MarHMUTHOTO TIOJIsI HA TIPOBOJHUK C TOKOM. OJEKTPOABUIATENb IOCTOSHHOIO TOKA.
Hcnonp30BaHue 3JIEKTPOIBUTATENEH B TEXHUYECKUX YCTPOWCTBAX M HA TPAHCIIOPTE.

Onpitel  @apazest. SBiaenue snexkTpoMarHuTHON uHAYKUuU. IlpaBuno Jlenna.
OnextporeHeparop. CrnocoObl MOIY4YeHUs DICKTPUUYECKOM SHEpruH. DJIEKTPOCTaHLUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnekTpu3amnus Tell.

JIBa poja aNEeKTPUYECKUX 3apsI0B M B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DNIeKTpOCTaTUYECKAss UHTYKITHS.

3aKOH COXpaHEeHHMsI AJIEKTPUUECKUX 3apsiIOB.

[TpOBOAHUKY M TUIIIEKTPUKH.

MonenupoBaHue CHIOBBIX JIMHUN JIEKTPUIECKOTO MOJIS.

VICTOYHUKH TOCTOSTHHOTO TOKA.

W Nk WNE

JleficTBHS 2EKTPUYECKOTO TOKA.
. DJIEKTPUYECKUHN TOK B )KUIKOCTH.

=
= O

. "'a30BBbIi1 pazps.

[EY
N

. HSMepeHI/IC CHJIbI TOKAa aMIICPMCTPOM.
. HSMepeHI/IC QJICKTPHUYCCKOI'0 HANIPAKCHUS BOJIBTMCTPOM.

[EY
w



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Peoctar u Mara3uH COpOTUBIICHUMN.

BzauMmoeiicTBue MOCTOSHHBIX MarHUTOB.

MoenupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHHS NIOJIFOCOB MArHUTA.
MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT OpcTena.

MaruutHoe 1noJie Toka. IJEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DNIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKLIMH.

OmnbiThl Dapajes.

3aBUCUMOCTb HAMPABJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3HUKHOBEHHUS.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

1. OmnbIThl O HAOGIOIEHUIO IEKTPU3ALMU TNl MHIYKIIMEH U IPH CONPUKOCHOBEHUU.

2. HccnenoBanue nelCTBUS ANEKTPUYECKOTO 1101 HA IPOBOAHUKHU U JUDJIEKTPUKH.

3. CoOopka u npoBepka paboThl 3JIEKTPUUECKOI LIeNH TOCTOSIHHOI'O TOKA.

4. VI3aMepeHue U peryaupoBaHuE CUIIbI TOKA.

5. H3mepeHue u peryiupoBaHUE HATIPSKEHHUSL.

6. HMccnemoBanme 3aBUCUMOCTH CHJIBI TOKAa, HIYHIETO 4YE€pe3 PE3UCTOP, OT
COIPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbITel, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb  DJIEKTPUYECKOTO  COIPOTHUBIICHUSA
IIPOBOJIHHKA OT €0 JUIMHBI, IJIOMAIU IIONEPEYHOT0 CEYEHH U MaTepHaIa.

8. IlpoBepka mpaBuiia CIOXKEHHUS HANPSIKEHUH MPH IOCIIEJOBATEILHOM COEINHEHUU
JBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Ui CUJIBI TOKA MPYU MapauIeIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUIECKOTO TOKA, HIYLIETO Yepe3 pe3UcTop.

11. OnpeneneHue MOIHOCTHU 3JIEKTPUYECKOT0 TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKAa, MIYLIEro 4Yepe3 JIAMIOYKY, OT
HaIIpsDKEHUS Ha HEel.

13. Onpenenenne KIIJ[ narpeBatens.

14. NccnenoBaHre MarHUTHOTO B3aMMOJEMCTBYS IIOCTOSHHBIX MAarHUTOB.

15. VI3yyeHre MarHUTHOTO TMOJIS MOCTOSIHHBIX MAarHUTOB NpPU HMX OOBEAMHEHUH U
pa3JeNeHuN.

16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJNIKY.

17. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOACHCTBHSI KATYIIKH C
TOKOM M MarHuTa OT CHUJIbI TOKA U HAIIPAaBJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AeCTBHUSI MArHUTHOTO 0JI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATEIIS.

20. U3mepenne KIIJl anekTpoaBUrarelbHONM yCTAHOBKH.

21. OnbITH IO MCCIIEIOBAHUIO SBJIEHUS 3JIEKTPOMArHUTHOW MHAYKIIMU: HCCIEeI0BaHUE
M3MEHEHUH 3HAYEHMsI U HAaIPaBJICHUS MHAYKLIMOHHOIO TOKa.

9 KJIACC

Pa3zgen 8. Mexanunueckue siBJICHHUA.



Mexanunueckoe aBmxeHne. MarepuaiibHas Touka. Cucrema orcyéra. OTHOCUTENBHOCTh
MEXaHUYECKOr0 JBHXKEHUA. PaBHOMEpHOE mNpsAMOJIMHENHOE ABUKEHUE. HepaBHOMepHOe
npsiMoJIMHEHOe ABMkeHue. CpelHsss U MTHOBEHHAs CKOPOCTh Teja MpU HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TmpsiMoiMHEHHOe naBrkeHue. CBOOOAHOE mMaJCHHE.
OnbiTel [Nanuiies.

PaBHOMepHOE HBMKECHHE 110 OKpYX)HOCTH. [leproa u wacrora oOpamenus. JInneiinas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepssiii 3akoH Herotona. Bropoii 3akon Hetotona. Tpetuit 3akon Herotona. [Tpuniun
CyNEPNO3UIIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: Cujia TPEHHSI CKOJIBXEHUS, CHUJIa TPEHUS
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUA. YCKOpeHUE CBOOOJHOIO MaJeHUs.
JBuxenue mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeBecomocTs u
MEepErpy3KH.

PaBHOBecue MarepuanbHON TOYkH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOrO
TeJa ¢ 3aKPEIUIEHHOM OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TspkecTu.

Umnynec tena. M3menenne umnynbsca. Miynbe cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckasi pabota U MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBs3b
sHepruu U padotel. [loTeHnnanbHas 3HEpPrusi Teia, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMIIH.
IlorenumanpHass dSHeprus Cxkarod npyxuHel. KuHernueckas odHeprus. Teopema o
KHHETHYECKOM SHEPTUH. 3aKOH COXPAHCHHSI MEXAaHHUUECKOU SHEPTHH.

Hemoncmpayuu.

1. HaOGmromenrne MeXaHWYECKOTO JBMKEHUS Tela OTHOCUTEIBHO PA3HBIX TEJI OTCUETA.

2. CpaBHeHHE TyTE€H U TPACKTOPUM JBUIKEHHUS OJHOTO M TOTO K€ TeJIa OTHOCHUTEIIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHHe CKOPOCTH U YCKOPEHHUS PSIMOJIMHEUHOTO JIBUKECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKECHMUS.

5. HaGmroneHue NBMKSHUS Tea 10 OKPYKHOCTH.

6. HaOmroneHne MexaHWYECKUX SIBJIICHUU, TMPOUCXOASAIIMX B CHCTEME OTCUéTa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHTEIBHO
KaOuHeTa PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MACChI Tea U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HabmroneHune paBeHCTBA CUIT PU B3aUMOICUCTBUU TE.

9. H3MeHeHue Beca Tena Ipu YCKOPEHHOM JBHKEHUHU.

10. Ilepenaya umIynbca Npyu B3aMMOICHCTBUM TEI.

11. IIpeoOpa3oBaHus YHEPTUH MPU B3aUMOICHCTBUU Tell.

12. CoxpaHeHue UMITyJIbCca MPU HEYIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHHUe UMITYJIbca TIPH a0COMOTHO YIIPYTOM B3aUMOJCHCTBHH.

14. HaGmroienne peakTUBHOTO JIBHKCHHS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTHH MPU CBOOOIHOM I1a/ICHUH.

16. CoxpaHeHne MEXaHWYECKOW OHEPruM TpH JABMKEHUU Tela TOJa JIeWCTBHEM
MPY>KUHBI.



Jlabopamopnwvie padbomot u onvimol.

1.

o

10.

11.

KoHcTpyrpoBanue Tpakra JUisl pa3sroHa U AAJbHEHIIEr0o paBHOMEPHOTO ABMXKEHUS
HIApHKA UITH TEJIEKKH.

Omnpenenenue cpeHel CKOPOCTU CKOJBXKEHHsI OpycKa WM JIB)KEHUS LIapuKa IO
HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue ycKOpeHHUs Tejla MpU PABHOYCKOPEHHOM JBMKEHHMM 110 HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBM)KEHUH
0e3 HavaJIbHOU CKOPOCTH.

[IpoBepka ruMoOTE3bl: €CIU MPU PABHOYCKOPEHHOM JIBIKEHUH O€3 HaudaibHOU
CKOPOCTHU IIYTU OTHOCATCA KaK piaJg HEUETHBIX 4Yucei, TO COOTBCTCTBYIOUIUC
IMPOMECIKYTKHU BPEMCHU OUHAKOBLI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAaJbHOTO
JTABJICHHUSL.

Omnpenenenne kodhhuueHTa TPEHUS CKOIBKCHHS.

Onpenenenue KECTKOCTU IPYKUHBI.

Omnpenenenue paOOThl CUJIBI TPEHUS IpPU PAaBHOMEPHOM JIBWKEHUM Teja IO
TOPU30HTAIILHOM MOBEPXHOCTH.

Omnpenenenue padOThl CHIIBI YIPYTOCTH MPHU MOABbEME Tpy3a C HCIOJIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.
KonebarenbHoe asmxenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMI: IEpUOJI, YacTOTa,

aMIuTyna. MarematudecKuidl M NpPYKUHHBIM MasTHUKU. [IpeBpamieHue >SHepruu Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue KosebaHus. BpiHyxIeHHble koneOaHus. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpoonpHbIe M nonepeyHsle BONHBI. J[JIMHA BOJIHBI U
CKOpOCTh €€ pacnpocTpaHeHus. MexaHudecKrue BOJHBI B TBEPJAOM Telle, CEHCMHYECKHE

BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

ok wnNRE

Habmonenune xonebanuii Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOGnroneHue BBIHYX/IE€HHBIX KOJIeOaHUI 1 pe30HaHca.

PacnpocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJIEINN).
Habmronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe3oHaHC.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHIeCKOro MasTHUKA.
Omnpenenenne 9acTOThl U MIepro/ia KoineOaHui Mpy>KUHHOTO MasiTHUKA.
WccnenoBanune 3aBUCUMOCTH TIEpHO/Ia KOJIEOAHMI MOBEIIEHHOTO K HUTH TPy3a OT
JUIMHEI HUATH.



HccnenoBanue 3aBUCUMOCTH IepHoJa KoJieOaHU MNPYKUHHOTO MasiTHUKA OT
Macchl rpys3a.

[TpoBepka HE3aBUCHMOCTH Ieproja KoneOaHui rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh MEpHUoAa KoJeOaHUW MPYKHMHHOTO
MasTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

Pa3zgen 10. DjekTpOoMarHuTHOE MOJI€ M 3JIEKTPOMArHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbIe BOJHBL. CBOICTBA AIEKTPOMATHUTHBIX

BOJIH. H_IKaJIa 3JICKTpOMaFHI/ITHBIX BOJIH. HCHOJIB?;OB&HHG BHGKTpOMaFHI/ITHBIX BOJIH I
COTOBOI1 CBSI3HU.

:‘)HGKTpOMaFHI/ITHaH npupoJga CBCTaA. CKOpOCTB cBeTa. BomHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BoaHoBBIE cBOMCTBA CBETA.

Jlabopamopnwsie pabomot u onvimeol.

1.

N3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TeneoHa.

Pa3znea 11. CBeToBbIe IBJICHHUS.

JIyueBast monens cBera. Mcrtounuku ceera. [IpsMonnHENHOE paclpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomnienne cBera. 3akoH mpenoMieHMs cBeTa. llonHOe BHYTpEeHHEE OTpaKeHUeE
cBeta. Mcnonb3oBaHue MOJIHOTO BHYTPEHHETO OTPAXXEHHS B ONITUYECKUX CBETOBOJAX.

JIunza. Xon nyuedt B numH3e. Onrtudeckas cuctema ¢oTroamnmnapara, MUKPOCKONA U
Teneckona. ['ma3 kak ontudeckas cucremMa. bin3opykocTs U 1adbHO30PKOCTb.

Paznoxenue Oenoro cera B crnekTp. OnbiTel HbtoToHa. CriojkeHHE CHEKTpalbHBIX
uBeToB. /lucnepcus ceera.

Hemoncmpayuu.

LN UL R WNPRE

[TpstmonMHENHOE pacIpOCTPAHEHNUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B TJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

ONOTHYECKUN CBETOBOJI.

Xon tydeit B coOuparomiei JTruH3e.

Xox Jydeil B paccenBarolleH JIMH3E.

[Tony4yenue n300paxeHnit C MOMOIIBIO JIMH3.

[Tpuniun neiictBus doroamnmnapara, MUKPOCKONA U TEIECKOIIA.

10. Mopens riasa.
11. PaznokeHue 6e1oro cBeTa B CIEKTP.
12. [ToryueHue 6en0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.



Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCIMOCTH YTJIa OTPAKSHHsSI CBETOBOTO JIyda OT yrJjia MmajaeHusl.

2. HzyueHue xapakTepUCTHK M300paXeHUs IPEAMETa B IJIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTHU yIJia MPEIOMIICHUSI CBETOBOT'O JIyda OT yIJja MajeHHs
Ha TPaHUIIe «BO3TYX—CTEKIION.

[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAIOLICH JTHH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS H ONTUYECKON CHUITBI COOMPAIOIIEH JINH3BI.
OmnbITH IO PA3TIOKEHHIO OEIOTO CBETa B CIEKTP.

OnBITHI 110 BOCOPUATHIO I[BETA MPEIMETOB MPHU UX HAOIIOJIEHUU Yepe3 I[BETOBBIC
(UITBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

Nowus

OmnsiTel Pe3epdopaa u mnanerapuas mojens aroma. Moaens aroma bopa. Ucnyckanue
Y IIOTJIOIEHHE cBeTa aToMOM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PagnoaktuBHOCTB. Anbda-, 6era- U ramMma-usinyudeHus. CTpoeHHe aTOMHOIO sJIpa.
Hyxnonnas mopnens aromHoro sigpa. Mzortomsl. PagmoaxktuBHble npeBpamienus. Ilepuon
IoJIypacnaaa aTOMHBIX sJiep.

SAnepHble peakuuu. 3aKOHbI COXpPAHEHUs 3apsAJOBOIO M MacCOBOIO YMCEN. DHEPIus
CBA3M aTOMHBIX sfep. CBsA3b Maccel M dHepruu. Peakuuum cuHTE3a U ACIEHUS sIEp.
Uctounuku sueprun CosHiia v 3BE3/1.

Snepnas sHepreTuxa. JIeMcTBUA pagMOAKTUBHBIX U3JIyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrHeKTphl U3JIy4€HUs U TIOTJIOLICHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CrnexTp BoaopoIa.

Habmonenue tpekoB B kamepe BusbcoHa.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4YEHUH.

Perucrpanus u3inydeHus IpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

ok wWwNPRE

Jlabopamopnuvie padbomot u onvimol.

1. HaOmro/ieHue CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHUS.

2. HccnenoBaHue TPEKOB: M3MEpPEHHE SHEPrHMM YacTHULbI 110 TOPMO3HOMY MIyTH (I10
¢dororpadusm).

3. HMsmepenue pagnoakTUBHOTO (hoHA.

IToBTOpHTEIBLHO-00001IAKOIIINI MOYTb.

[ToBTOpUTENBHO--0000IAOIIMKA  MOJYdb TpEAHAa3HAYeH Ul CUCTeMaTH3alud U
000011IeHUsT TPEAMETHOTO COAEpP)KAHUS M ONbITa JEATEIbHOCTH, NPUOOPETEHHOrO NpU
W3YYEHUU BCEro Kypca (U3MKH, a TaKXKe JJI MOJATOTOBKU K OCHOBHOMY T'OCYJapCTBEHHOMY
9K3aMeHy Mo (U3HKE 715 00yUyaronuXcs, BEIOPaBIIUX 3TOT YU€OHBIH MpeMeT.

[lpy wW3yd4eHUW [JAHHOTO MOAYJS peaTu3yloTCd M CHUCTEeMaTU3UPYIOTCS BHUIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECIeYMBAETCS JIOCTHXKEHHE TNPEAMETHBIX H
MeTanpeMETHBIX MIIAHUPYEMBIX PE3yJIbTAaTOB 00yUeHUsI, POPMHUPYETCSI €CTECTBEHHOHAYYHAs
rPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCJIEIOBAaHUS SBJICHUN NPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHHMSIMU OOBSICHATH (pU3NUecKHe SBICHMS, MPUMEHSS MOJy4YEeHHbIE 3HAHMS,
pelaTh 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U dKCIIEPUMEHTAIbHBIE.



[IpuHIMIIIAaNBEHO EATEIbHOCTHBIA XApPAaKTEp JAHHOIO pPA3fesia pealn3yercs 3a CHET
TOT0, YTO 0OYUaIOIIHMECs BBIOIHSIOT 3a1aHUs, B KOTOPBIX UM IpeIaracTcs:
Ha OCHOBE IIOJyYCHHBIX 3HAHWW pPACMO3HABAaTh W HAYYHO OOBICHATH (PU3UUECKUE
SBJICHHS B OKPYXAIOILEH TPUPOJIE U TOBCEAHEBHOM )KU3HU;
HCIIOJIb30BaTh HAyYHBIE METO/IbI UCCIIEOBAHUS (PU3UYECKUX SBJICHUHN, B TOM YHCIE [
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4HbIE OCHOBBI HamOoJiee BaXXHBIX IOCTIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HalpuMep, MPAaKTUYECKOr0 MCIOJIb30BaHUS PA3IMYHBIX MCTOYHUKOB SHEPIMM HA OCHOBE
3aKOHA MPEBPALLEHUS U COXPAHEHHUS BCEX N3BECTHBIX BUJIOB SHEPTUH.
INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne ¢Gu3MKH Ha YpOBHE OCHOBHOIO 0OLIEro oOpa3oBaHUS HAIpPaBICHO Ha
JOCTHKEHHUE IMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.
B pesynprare m3ydeHus (U3MKM Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS Yy
oOyuarorerocst Oynyt c(hopMUpPOBaHbI CIEIYIOIIUE TUYHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpMoOTN4€eCKOro BOCIIUTAHUS
— IpOSABIECHME HWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
¢bu3nveckoil HayKw;
— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;
2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYUMBIX H
TUYECKUX NPOOIIEM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTIKEHUH hr3uKu;
— 0CO3HaHME Ba)KHOCTU MOPAJIbHO--3TUYECKUX ITPUHLIUIIOB B JESITEIbHOCTH YYEHOTO;
3) 3cTeTH4eCKOro BOCIMTAHMUSA:
— BOCIIPUATHE 3CTETUUECKUX KaueCTB (PU3NUECKOM HayKH: €€ rapMOHMYHOIO IOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
— OCO3HAHHUE LIEHHOCTH (PU3NYECKON HayKHU KaK MOIIHOTO MHCTPyMEHTa MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHs TEXHOJIOTHH, BaKHEHMIIIEH COCTABIISIONIEH KYJIbTYpHI;
— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:
— OCO3HaHHUE IIEHHOCTU 0e30MacHoro obpasa *H3HH B COBPEMEHHOM TEXHOJIOIMUYECKOM
MHUpE, BaXHOCTH IpaBWJI OE30MaCHOTO IOBEACHHUS Ha TpaHCIOPTE, Ha JOpOrax, ¢
ANEKTPUYECKUM U TETJIOBBIM 00OPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— c(hopMUPOBAaHHOCTh HaBBbIKAa peQuIeKCUH, NMPU3HAHUE CBOEro IpaBa Ha OLIMOKY U
TaKOTI'0 ’K€ IIpaBa y Ipyroro 4eioBeKa;
6) TPy10BOr0 BOCIMTAHMSA:
— AKTUMBHOE Yy4YacTU€ B pEHIeHMHM [pakTHUYeCKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHONW OpraHu3allu, Topoja, Kpas) TEXHOJOTHYECKOH U  COIMaJIbHOMN
HaIpPaBJIEHHOCTH, TPEOYIOMKX B TOM YKcie U (PU3NUECKUX 3HAHUM;
— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;
7) 3K0I0THYECKOr0 BOCTIMTAHUSA



— OpHUEHTalUs Ha NMpUMEHeHHe (U3MYECKUX 3HAHUU A peueHus 3aiad B o0nacTu
OKpY>Kalolllel CpeJibl, IJIaHUPOBAHUS MOCTYIIKOB M OIEHKH UX BO3MOKHBIX MOCIIE/ICTBUIMA
JUISL OKPYXKAIOIIeH cpeibl;

— OCO3HaHHUE TTI00aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON 1 MPUPOAHOH Cpe/bl:

— TOTPeOHOCTh BO B3aMMOJICUCTBUM IPU BBINOJIHEHUH MCCICIOBAaHUN U MPOCKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JICSITEIbHOCTD;

— NoTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM yucie (GOpMyIUpOBaTh UIEH,
MIOHSTHSL, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

— OCO3HaHUE ACPUINTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (DU3HKH;
— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMIA;

— CTpeMJICHHE aHAJIM3UpPOBaTh U BBISIBIATH B3aUMOCBS3H IPHUPOABI, OOIIECTBA U
9KOHOMHKH, B TOM YHCJIEC C UCTIOJIb30BaHUEM (PU3NICCKUX 3HAHHUIA;

— OLIEHKAa CBOMX JEUCTBUH € Y4ETOM BIMSHHS Ha OKPYXAIOIIYIO CPedy, BO3MOXKHBIX
rJ100aMbHBIX TOCTIEICTBUM.

METANPEIAMETHBIE PE3YJIBbTATHI

B pesynbrare ocBoeHHs Tporpammbl 1Mo (u3MKe Ha YpOBHE OCHOBHOIO OOIIEro
oOpa3oBanusi y oOydvaromierocss OyayT choOpMUpPOBaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME I103HABATEIIbHbIE YHHUBEpCAIbHbIE Yy4eOHbIE NEHUCTBUS, KOMMYHUKAaTHUBHBIE
YHHUBEpCalIbHbIEC yUeOHbIE NIEHCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

® BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU O0BEKTOB (SBJICHUI);

® YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK Kiaccu(UKalMKU, OCHOBAaHUS i1 000011eHUs
Y CPaBHEHUS,

® BBISIBJISITH 3aKOHOMEPHOCTU M NPOTUBOPEYUS B pacCMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJII0JIEHUX,, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

® BBISIBJISITh [TPUYUHHO--CJIE/ICTBEHHBIE CBSI3U NPU W3YYEHUH (PU3NYECKUX SIBICHUU U
IIPOLIECCOB, JEJIaTh BBIBOJABI C HCIIOJIB30BAHUEM JECNYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTaTh TUIIOTE3BI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;

© CaMOCTOSITEJIBHO ~ BBIOMpaTh CIOCOO pemieHus y4yeOHOW  (u3mueckoil 3amauu
(cpaBHEHHE HECKOJBKUX BapUaHTOB peEIIEHHs, BBIOOp Hanbosiee MOIXOASAIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibCKue AeiCTBUSA:
® ICTI0JIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKU HHCTPYMEHT MMO3HAHUS;
®IPOBOANTH 1O CAaMOCTOSITEIbBHO COCTaBJICHHOMY TUIAHY OIIBIT, HECJIOXHBII
(bU3UYECKU HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
® OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYICHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;



® cCaMOCTOsITETbHO  (popMynupoBaTh O00OOIIEHWS] Y BBIBOABI 1O  pe3yjibTaTaM
POBEIEHHOTO HAOJIOICHUS, OTIBITA, UCCIICTOBAHHS,

® IPOTHO3UPOBATH BO3MOXKHOE JAIbHEUIIIEe pa3BUTHE (U3UUECKUX TPOIIECCOB, a TAKKe
BBIJIBUTATH TIPEATIOIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Pabora ¢ unopmanmeii:

® [IPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHTbl M 3aIpOChl NPHU IOHCKE U OTOOpE
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (pU3NUecKoil 3a1auu;

® AHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh UHPOPMALIUIO PA3INYHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

® CaMOCTOSTEJIBHO BBIOMpAaTh ONTUMalbHYIO (OpMY IpeCTaBICHUs HHGOpMALMM U
WIIIOCTPUPOBATh pellaeMble 3aJjaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, MHON
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHUKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBUS:

®B X0Je O0CyXJIeHHs y4yeOHOro marepuaia, pe3ylbTaToB Ja0OpaTOpHBIX paboT U
MIPOEKTOB 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI W BBICKA3bIBATh
WJeU, HAICJICHHBIC Ha pelIeHWEe 3aJa4yd M MOJJCp)KaHHue OJarokenaTreaIbHOCTH
OOIIIEeHH;

® COTIOCTABIIATh CBOM CYXKJICHUS C CYXKICHUSMH JPYrUX YYACTHUKOB JIMAJIOra,
00HapyXKUBATh Pa3ININE U CXOJCTBO MO3UIHIA;

® BEIPAKATh CBOKO TOYKY 3PCHUS B YCTHBIX U MUCHMECHHBIX TEKCTaX;

e MyOJUYHO  TIPEICTABJIATH  PE3YJbTAaThl  BHIIIOJHEHHOTO  (DM3WYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHHUS, ITIPOCKTA);

¢ [IOHUMATh W HCIOJIb30BaTh NMPEUMYINECTBA KOMAHJIHONW M HHIUBUIYaTbHOU PabOTHI
IIPU pEIIeHNN KOHKPETHON (PU3NYECKOI MpoOIeMBblL;

e IPUHUMATh [T COBMECTHOH JICATEIHHOCTH, OpPTraHWU3OBBIBATH JCHCTBHS IO €€
JOCTIDKCHHIO:  paclpeieNiaTh PO, OOCYXKIaTh TMPOIECChl M PE3yJbTaThl
COBMECTHOM pabOThI, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;

® BBITIOJIHATH CBOKO 4YacTh pabOThI, JOCTHTas KadyeCTBEHHOTO pe3yjibTaTa MO CBOEMY
HATPABIICHUIO U KOOPAMHHUPYS CBOU JICUCTBHUS C IPYTUMH WICHAMH KOMAH/IbI,

® OI[CHMBATh KA4eCTBO CBOETO BKJaJa B OOMUN TNPOAYKT TO KPUTEPHSIM,
CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

® BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYaIUSIX, TPEOYIOMNX JJIsl pelIeHus
buznyeCKuX 3HAHMIA;

® ODUEHTUPOBATHCA B PA3IMYHBIX IMOAXOAAX IPUHATUS PEIICHUN (MHIWBHUIYaJIbHOE,
MPUHITHE PELIEHUs B TPYIIEe, MPUHATHE PELICHUH IPYyIIoi);

© CAMOCTOSITEJIBHO COCTABIISATh AJITOPUTM pelIeHus (U3NYECKON 3ajjaud WM IJIaHa
HCCJIEIOBaHMS C Y4ETOM HMEIOLIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpOBATh MIpeIaraéMble BApUaHThI PELIEHUN;

e fiesiaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.



CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IIpeylaraTh IJ1aH €€ H3MEHEHNUS;

® OOBSICHATh TPUYMHBI JIOCTHKEHUS (HEAOCTHIKEHHS) pe3ylIbTaTOB JACATEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

® BHOCUTH KOPPEKTHUBHI B ICATEIBHOCTD (B TOM YHCIIE B XOJ1 BBIOJHEHUS (PU3HUECKOTO
UCCIICIOBAaHHUS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHMBIIUXCS
CUTYallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEM;

® OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUIM;

® CTaBUTH ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ/€ CIopa WM AUCKYCCUU Ha Hay4HYIO
TE€MY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

e [IpU3HABaTh CBOE NPaBO Ha OMIMOKY MpH pelleHud (GU3NYECKUX 3aqady WIH B
YTBEPKACHUSIX HAa HAYYHbBIE TEMBI M TAKOE 5K€ IIPaBO JPYToro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHIly 00y4eHus: B 7 Kjacce IMpeIMETHbBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTb chOPMUPOBAHHOCTh y O0OYUaIOLIUXCSI YMEHUI:

® [ICIIOJIB30BAaTh TMOHATHS: (PU3MYECKHe W XHUMUYECKUE SIBICHUSA, HaOI0aeHueE,
9KCIIEPUMEHT, MOJEIb, TUIIOTE3a, EAMHULIBI (U3NYECKUX BEIIMYUH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHMSI BellecTBa (TBEP0E, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSMOJIUHEHHOE), TPaeKTOPHUS,
paBHOJEHCTBYIOMAsl cuia, aegopmanus (ynpyras, IutacTUueckasi), HEBECOMOCTb,
COOOILAOIINECS COCY/IBI;

e paznuyath sBIeHus (Iuddy3us, TErIoBoe IBUKEHUE YaCTHUI] BEIIECTBA, pAaBHOMEPHOE
JIBIDKEHUE, HEPABHOMEPHOE JBIKEHHUE, HHEPLUS, B3aUMOACHCTBUE TEJ, pABHOBECHE
TBEPIBIX TeJ C 3aKPEIUIEHHOM OCBhIO BpALICHHUs, Mepelraya AaBICHHUsS TBEPIBIMU
TeNaMH, JKHIKOCTSAMH W Tra3aMH, arMocepHOoe JaBlieHHWe, IUIaBaHWE Tel,
IIPEBpALEHHs] MEXaHUYECKOW SHEPruu) MO ONMUCAHMIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (DU3NYECKHX SBJICHUIN B OKpYXKaroIleM MUpE, B
TOM uuciie (pU3MUECKUe SBJICHUS B MPUPOE: MPUMEPHI JBUKEHUS C Pa3TUUYHBIMU
CKOpPOCTSIMH B JKHBOM M HEXUBOM Mpupoje, JecTBUE CUIIBI TPEHUS B MPUPOJE U
TEXHUKE, BIIUAHUC aTMOC(bepHOFO JaBJICHHUA Ha JKUBOM OpraHusM, ILIaBaHUC pBI6,
pblYaru B TeJjie YeI0BeKa, MPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a7ja4y B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

® ONHCHIBATh M3YYEHHBIE CBOMCTBA TeN U (PU3NUECKUE SBJICHUS, UCTIONB3YS (PU3NYECKHe
BEJIMYMHBI (Macca, 00bEM, TUNIOTHOCTh BEILIECTBA, BPeMs, MyTh, CKOPOCTb, CPEIHISA
CKOpOCTb, CWJIa YIPYTOCTH, CHJa TSDKECTH, BEC Tella, CHJIa TPEHMs, JaBJICHUE
(TBEpHOro Tena, XHUAKOCTH, Ta3a), BbITAJIKUBAIOIIAs CUiIa, MEXaHHMYecKas padora,
MOIITHOCTH, IIJIEYO CHUJIBI, MOMCHT CHIJIbI, KO3(1)(1)I/IHI/IGHT II0JIE3HOI'O ,ZIeI\/’ICTBI/IH
MEXaHU3MOB, KHHETHYECKasi U TIOTEHIMAIbHAsl SHEPI U ), IIPU ONUCAHUU MTPABUIBHO
TPAaKTOBaTh (U3NYECKUH CMBICT HCIHOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS W
CANHUIIBI (i)I/ISI/I‘IeCKI/IX BCJIMYHUH, HaAXOIUTh (i)OpMy.]'H)I, CBA3LIBAIOIINUEC JTAHHYIO



¢bu3nyecKy0 BEIMYUHY C APYTMMU BEITUYMHAMHU, CTPOUTH TpapUKd H3YHYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

® XapaKTepU30BaTh CBOWMCTBA TeJ, (U3WYECKHE SBICHUS M MPOLECCHI, HCIOIb3Ys
npaBujIa CIOXEHUs CUil (BJI0JIb OJTHOM MpsiMoit), 3akoH ['yka, 3akoH [lackasns, 3akoH
Apxumena, IpaBUJIO paBHOBeCHUs pplyara (0JI0Ka), «30JI0TOE MPABHIIO» MEXaHUKH,
3aKOH COXpaHEHUs MEXaHUYECKON HSHEpruu, NpH O3TOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

® O0BSCHATD (PU3UUECKUE SBJICHHS, MPOLECCHl W CBOMCTBA TeN, B TOM 4YHCIE U B
KOHTEKCTE  CUTyallUd IMPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbIABIATh
NPUYHHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 |—2 TOTHYECKUX 1I1aroB ¢
omnopoil Ha 1-2 M3yYEHHBIX CBOMCTBA (M3MYECKUX SIBICHUH, (PU3MUECKHX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

epemarh pacyéTHble 3agaud B 1—2 JEHCTBHS, HWCHONB3Yysd 3aKOHBI M (HOpMyIbI,
CBs3bIBaOIIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHajHM3a YCIOBHUS 3aJayu
3aMMCBIBaTh KPATKOE YCIOBHUE, MOJCTABIATh (PU3NUECKUE BEIMYUHBI B (POPMYIIBI U
IIPOBOAMUTH Pacu€Thl, HAXOIUTh CIPABOYHbIE JAHHBIE, HEOOXOAUMBIE JJISl PELUICHUS
3a[a4, OLICHUBATh PEATUCTUYHOCTh MOTYYCHHON (U3UUECKOM BETUYMHBL;

e pacro3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh I[PU TOMOIIM (PUINIECKUX
METO/IOB, B ONMCAaHUU HCCJIEJOBAHMS BBLACIATh IPOBEPAEMOE MPEAIOI0KEHUE
(runotesy), pasiuyarb MU MHTEPIPETUPOBATH IOJIYUYEHHBIM pe3ynbTar, HaXOAWUTh
OIIMOKH B XOJI€ OTIBITA, IEIaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

® [IPOBOJIUTH OTBITHI 10 HAOIIOJCHUIO (PU3NYECKUX SBICHUHA WM (PU3MUYECKUX CBOWCTB
TeJN: (OPMYNIHMPOBATH MPOBEPSEMBIC MPEINOIOKEHHS, COOUpAaTh YCTaHOBKY W3
NPEJIOKEHHOTO O00OpYy/IOBaHUS, 3alUChIBAaTh XOJ ONbITa W (POPMYIHUPOBATH
BBIBOJIbBI;

® BBINIOJIHAThH IPSIMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHH, MacChl Tea, 00bEMa, CUIIBI U
TEMIIepaTypbl C UCIOJIb30BAaHHUEM aHAIOTOBBIX U IIU(PPOBBIX NMPHUOOPOB, 3aMHUCHIBAT
MOKa3aHusl IPUOOPOB C YUETOM 3aJaHHOU a0COTIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

® [IPOBOJUTH MCCJIEJOBAaHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BEIMUYUHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM  MPSIMBIX  U3MEPEHHH  (3aBUCUMOCTHM  IYyTU  pPAaBHOMEPHO
JBUKYIIETOCs TeJla OT BPEMEHHU JIBUYKEHUS TeJla, CUJIbI TPEHUSI CKOJIbKEHHSI OT Beca
TeJa, KayecTBa 0OpabOTKU MOBEPXHOCTEH Ted M HE3aBUCHUMOCTH CHJIBI TPEHHS OT
IUIONIAIM CONPUKOCHOBEHHUS TEJ, CWJIbl YNOPYTOCTH OT YUIMHEHUS NPYKHUHBI,
BBITAJIKUBAIOIIEH CHUJIBI OT 00BbEMa MOTPYKEHHOM 4YacTU Telna M OT IUIOTHOCTH
KUJKOCTH, €€ HEe3aBHUCHUMOCTH OT IIJIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO
HOTPY’KEHO TeJI0, YCIOBHUM IIaBaHMs TeJl, YCIOBUN paBHOBECHS pblyara M OJIOKOB),
y4acTBOBaTh B IJIAHWUPOBAHUM YYEOHOTO HCCIIEJIOBaHUS, COOMpPATh YCTAaHOBKY U
BBITNOJHATh U3MEPEHUs, CIeaAys NPeUIoKEHHOMY IJIaHy, (UKCUPOBATH PE3YIbTAThI
MOJIyYEHHOM 3aBUCHUMOCTH (PU3WYECKUX BEJIMYHMH B BUJE MPEAJIOKEHHBIX TaOIHIl U
rpauKoB, JeN1aTh BHIBOJIBI IO PE3y/IbTaTaM UCCIIEJOBAHUS;

® [IPOBOJIUTh KOCBEHHBbIE M3MEpEeHHsS (U3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrO Tela, CUja TPEHUS CKOJIbXKEHHUS, JaBICHHE BO3yXa,
BBITAJIKMBAIOIIAs CHJIA, JEHCTBYIOIIAs HAa NOTPYXKEHHOE B KHUJIKOCTh TEJO,
KO3 (UIIMEHT TOJIE3HOTO ACHCTBUSI MPOCTHIX MEXAHU3MOB), CIIEYsl MPEII0KEHHON
UHCTPYKUMU: TIpU BBINOJIHEHUH M3MEPEHHH coOupaTrh HKCIEPUMEHTAIbHYIO
YCTaHOBKY Y BBIYMCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;



ecoOMOIaTh TpaBWIAa TEXHUKH OE30MAaCHOCTH TIpH paboTe ¢ JabopaTOpHBIM
o0opyoBaHUEM;

® yKa3bplBaTh TMPUHIMIBI JEHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, IUHAMOMETP, COOOLIAIOIINECS COCYAbI, OapOMETp, pblyar, MOJBUKHBIH
Y HETIOJIBWKHBIH OJIOK, HAKIIOHHAS TJIOCKOCT;

® XapaKTepU30BaTh TNPUHLIMIIEI JIEHCTBHS HM3YyYCHHBIX MPHOOPOB M TEXHHUYECKHX
YCTPOMCTB C ONOPON Ha UX ONUCaHUS (B TOM 4uUCIE: MOJUIMIIHUKH, YCTPOMCTBO
BOJIONIPOBOAA, THIPABIMYECKUI IIPECC, MAHOMETP, BBICOTOMED, ITOPIIHEBOM HACOC,
apeoMeTp), UCIIOJb3Ysl 3HaHUSA O CBOMCTBAX (PU3MUECKUX SBJICHUH U HEOOXOIUMbIE
(bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

® [IPUBOAMWTH MpPUMEPHl (HAXOAUTH HH(GOPMAIMIO O MPUMEPax) MPAKTHUYECKOTO
UCTIOJIb30BaHUSl (PU3UYECKUX 3HAHUI B IMOBCETHEBHOW J>KM3HU IS OOecredeHus
0€30MacHOCTH TpU OOpallleHUH ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpPaHEHMsI 3/I0pOBbSI M COOJIIOJCHHS HOPM HKOJOTMYECKOro IIOBEIEHHUS B
OKpYXarollen cpene;

® OCYILIECTBIIATh OTOOP HMCTOYHMKOB HMH(OpManuu B VHTEpHETE B COOTBETCTBUU C
3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOUIUXCA 3HAaHUM M IyTEM
CPaBHEHMs PA3JIUYHBIX HCTOUYHUKOB BBLACIATH MH(OpPMALMIO, KOTOpas SBISETCS
IIPOTUBOPEUMBOM UM MOXKET OBITH HEJOCTOBEPHOIA;

®IICIIOJIb30BATh  IPU  BBIIOJHEHUH Y4YEOHBIX 3aJaHUi  HAy4YHO--TIOMYJISAPHYIO
auTeparypy (PU3MYECKOTO COAEp)KaHus, CIPaBOYHBIE MaTepHalIbl, PECypChl CETH
WutepHer, Biagerb NpuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, IpeoOpa3oBaHus
UH(pOpPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

® Cc03/1aBaTh COOCTBEHHBIC KPATKHUE MICHMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE 2—3
UCTOYHUKOB HMH(OpManuu (U3NYECKOro cojiep)kaHus, B TOM YUCIE IyOJINYHO
JIeNIaTh KpaTKUe COOOIIEHHS O pe3y/IbTaTax MPOEKTOB UM yYEOHBIX MCCIEAOBAHUM,
IIPU OTOM TPaMOTHO HCIOJIB30BaTh M3YyYEHHBINM IOHATUWHBIN ammapar Kypca
(Gu3uKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTALINEH;

® [IpY BBINOJIHEHUH y4eOHBIX NMPOEKTOB U MCCIIEOBAHUIN paclpenensTh 005 3aHHOCTH B
IpyHIe B COOTBETCTBUHM C TOCTaBICHHBIMU 33Ja4aMH, CJIEIUTH 3a BBITOJHEHHEM
IUTaHa OEWCTBUN, aJeKBaTHO OIIEHUBATL COOCTBEHHLIH BKJAJ B AEATEILHOCTD
IpYNIbl, BBICTPaWBAaTh KOMMYHHUKATHBHOE B3aMMOJIEHCTBUE, YUWUTHIBash MHEHUE
OKPYKAIOILHX.

K koHIly 00y4eHus: B 8 Ki1acce mpeIMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHUM:

® 1ICTI0JIBb30BaTh MOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JABUKEHUE ATOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKHE U aMop(HbIe Tena,
HACBHIIICHHBIH W HEHACHIIEHHBI Map, BIAXKHOCTh BO3/AyXa, TeMIeEparypa,
BHYTPEHHSSI DHEPrUs, TEIUIOBOM JBUraTellb, JIEMEHTAPHBIN AIIEKTPUUYECKUI 3apsi,
IIEKTPUYECKOE T10JI€, MPOBOJHUKHA WM JMUIJIEKTPUKH, MOCTOSHHBINA AJIEKTPUYECKUI
TOK, MarHUTHOE TOJIE;

e pa3nuyaTh sBJIEHUS (TEIJIOBOE pacIIMpPeHHE U CXKaThe, TeIionepenaya, TErIoBOe
paBHOBecHE, CMayMBaHHE, KalWUISPHbIE SBJICHMS, HCIIApeHUe, KOHJEHCAallus,
IUTaBJIEHUE,  KpUCTAIM3anusi  (OTBepJeBaHUE), KHUIEHWE,  TeIulonepeaaya
(TEerIONpPOBOHOCTD, KOHBEKIIMS, N3TYyUEHUE), MJIEKTPU3aIMs Tell, B3aUMOJIeicTBIE
3aps0B, NEUCTBUS JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJAEHCTBHE



MarHuTOB, J€MCTBUE MAarHUTHOTO I0JI HAa MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIMS) 10 ONHCAHWIO HX XapaKTepPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pacIio3HaBaTh MIPOSBICHNE U3YUYCHHBIX (DU3NYECKUX SBJICHUHN B OKPYXKaIOIIEM MHUpE, B
TOM uHcie (GU3NYECKUe SBICHHUA B IPHPOJE: IIOBEPXHOCTHOE HATSDKEHHE W
KallWUISIPHBIE SIBJIEHUS B IIPUPOJE, KPUCTaLIbl B Npupoje, uiinydeHue CoiHua,
3aMep3aHnue BOAOEMOB, MOPCKHE OpHW3bI, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa,
AIIEKTPUYECKHE SBICHUSI B arMocdepe, 3IEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Iojie 3eMJiH, Apeid MOoIrCOoB, poidb MarHUTHOIO IOJIS Ul JKU3HU Ha
3emiie, NOJISPHOE CUSIHUE, IIPU 3TOM IIEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

® ONHCHIBATh W3YYEHHBIC CBOWCTBA TET M (PU3NUECKUE SBJICHUS, UCTIONb3YS (PU3NIECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEpPrus, KOJMYECTBO TEIUIOTHI, yIelbHas
TEIUNIOEMKOCTh  BEIIECTBA, YIENbHAs TEIUIOTa IUIABIICHHS, YJENbHas TEIoTa
napooOpa3oBaHus, yJeJIbHas TEIUIOTa CTOPAHUS TOILIMBA, KOA(P(MHUIHUEHT HOJIE3HOIO
JeMCcTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTb BO3/1yXa, JIEKTPUUECKUN
3apsijl, CHJa TOKa, DJEKTPUYECKOE HANpsHKEHHWE, CONPOTUBIICHHWE IPOBOJHUKA,
yIIeIbHOE COMPOTHBIICHUE BEIIECTBA, pab0oTa M MOUIHOCTH AJIEKTPUYECKOTO TOKA),
OpY ONUCAaHMM INPABWJIBHO TPAaKTOBaThb (PU3MUYECKHH CMBICT HCHOJIb3YEMbIX
BEJIMYMH, O0O3HAYEHUS M €AMHHUIbI (U3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTHMH BETMYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

® XapaKTepu3oBaTh CBOWCTBA Tejd, (U3WYECKUE SBIEHUS M IPOLECCHI, HCIONb3Ys
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KHHETHYECKOW TEOPUHU CTPOCHHS BEIECTBA,
OPUHIUIT CYNEpIO3ULUK IoJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUS
3apsza, 3akoH Oma 1 ydacTka nenu, 3akoH J[xoyns—JIeHna, 3akoH coxpaHeHHs
DHEPTUH, IPU STOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alMCBHIBATH €r0
MaTeMaTHYECKOE BBIPaKCHNUE;

© 00BACHATH (hU3MYECKHE MPOLECChl U CBOWMCTBA TEl, B TOM YHCIE M B KOHTEKCTE
CUTYaIHi MPAaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX IIaroB ¢
ornopoif Ha 1-2 U3y4yeHHBIX CBOMCTBA (PU3MUECKUX SBICHHUH, GU3NUYECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTE;

epemarth pacu€THble 3aJaud B 2—3 JEHCTBHUS, MCNONb3yd 3aKOHbI U (OPMYIIBI,
CBSI3bIBAfOIIME (U3WYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 3aJadu
3aMMChIBATh KPATKOE YCIIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JJIsl PEIICHUs 3a/1a4H,
BBIOMpPATh 3aKOHbI U (OPMYINbI, HEOOXOAWMBIE s €€ pelleHus, MPOBOAUTH
pacyéTbl W CpaBHMBATh IOJIyY€HHOE 3HaueHHe (U3NYECKON BEIMYUHBI C
W3BECTHBIMH JTAHHBIMH,

® pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh TPH TOMOUIH (PU3HUECKUX
METO/IOB, HCIIOJIb3YSl ~ ONMHCAaHWE HWCCIEIOBaHUS, BBIACIATH  IPOBEPSIEMOE
IpPENoNI0KEeHNe, OLEHUBATh MPaBHJIBHOCTh MOpPsAKa MPOBEIEHHUs HCCIEeI0BaHUA,
JIeNaTh BBIBOJIBL;

® [IPOBOJIUTH OTIBITHI TTI0 HAOIIOJCHUIO (PU3NIECKHUX SBICHUA WM (U3MYECKUX CBOWCTB
TeNl (KanwUIApHBIE SBICHHS, 3aBUCHUMOCTb JaBJIEHHS BO3[yXa OT €ro oo0néma,
TEMIIepaTypbl, CKOPOCTH IPOIlECCa OCTHIBAHHUS W HATPEBAHUS MPH WU3ITYyYCHHUU OT



[[BETA M3ITy4arolei (Ioriomaroniei) IoBepXHOCTH, CKOPOCTh UCHAPEHUs! BOABI OT
TEMIIepaTypbl JKUAKOCTH M IUIOMIAAM €€ MOBEPXHOCTH, 3JICKTpU3ALUS TENl |
B3aMMOJICHICTBUE  DJIEKTPUYECKHX  3apsioB,  B3aMMOJEHCTBHE  IMOCTOSIHHBIX
MarHuTOB, BHU3YyaJlM3allisl MAarHUTHBIX I0JIEH IOCTOSIHHBIX MAarHUTOB, AEHUCTBUS
MarHUTHOTO IOJISl Ha NMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
AIIEKTPOABHUraTeNsl  IMOCTOSIHHOTO  TOKa):  (hopMynupoBaTb  IpOBepsieMble
OPEINONIOKEHUs, COOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pyIOBaHMA,
OIUCBIBATH XOJ1 OIBITAa U (POPMYIUPOBATH BBHIBOJBI;

® BHIMOJIHATD IIPSIMbIE U3MEPEHMsI TEMIIEPaTypbl, OTHOCUTEIBHOW BJIAXKHOCTU BO3yXa,
CHJIBl TOKa, HAIPSDKEHHsI C UCIOJIb30BAaHMEM aHAJIOTOBBIX NMPUOOPOB M JATUUKOB
(¢u3nUecKUX BEIMYMH, CPABHUBATH PE3YJIbTAThl M3MEPEHHH C Y4YETOM 3aJaHHOMN
a0COJIIOTHOW MTOTPEIIHOCTH;

® [I[POBOJIUTh UCCIIEOBAaHUE 3aBUCUMOCTU OJHOW (PU3MUECKOW BEJIMYMHBI OT APYroM ¢
UCTIOJIb30BaHUEM MPSIMBIX M3MEPEHHH (3aBUCHMOCTH COMPOTHBIICHHUS MPOBOIHUKA
OT €ro JJIMHBI, IUJIOMIAJU IONEPEYHOr0 CEYEHHsS U YIENbHOTO CONPOTUBICHUS
BEIIIECTBA IPOBOJHHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHMK, OT HANpPSHKEHUS Ha
IIPOBOJHMKE, HCCIIEJOBAHHE IOCIEA0BATEIbHOIO M MapajUIeIbHOTO COEIMHEHUN
NPOBOJHHUKOB): TUIAHMPOBATh HCCIEIOBAaHKUE, COOMpATh YCTAaHOBKY M BBITIOJHSATH
U3MEpEHUus, CleAys HNpPeUIOKEHHOMY IUIaHy, (UKCUPOBAaTh  pe3yJbTaThbl
HOJYYEHHOM 3aBUCUMOCTH B BHUJAE TaOiul U rpaduKoB, JelaTh BHIBOJBI I10
pe3ysbTaTtaM UCCIIEOBaHMS;

® [IPOBOJINTH KOCBEHHBIC M3MEPEHHS (PH3MUECKUX BEIHUYWH (yAENbHas TEII0EMKOCTh
BEIIECTBA, CONPOTUBJIEHHE IPOBOJHUKA, padOTa M MOLIHOCTh 3JIEKTPUUYECKOTO
TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIICIYS
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

ecoOm0/laTh MpaBHUJa TEXHUKU Oe30MacHOCTH npu paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

® XapaKTepu30BaTh MPUHIMIBI JEHCTBHS M3YyYEHHbIX MPHUOOPOB M TEXHHYECKUX
YCTPOMCTB C ONMOpPOIl Ha UX OMUCAHMA (B TOM YMCJE: CHCTeMa OTOIUICHHs JOMOB,
THUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUYUK DIIEKTPHUECKOU
DHEPTUH, DJIEKTPOOCBETHTEIbHBIE TNPHOOPHI, HArpeBaTENbHBIC AJIEKTPOIPHOOPHI
(mpuMepsl), NMEKTPUUECKUE MPEAOXPAHUTENH, HIEKTPOMArHUT, 3JIEKTPOABUIaTEIb
HOCTOSIHHOTO TOKa), HCMOJb3ys 3HAaHUS O CBOWCTBaX (PM3MYECKHX SIBICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTHIE TEXHHUYECKHE YCTPOWCTBA M HM3MEPUTENIbHBIE HMPUOOPHI 1O
cXeMaM ¥ CXEMaTHYHbIM pHUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEpMOC,
NICUXPOMETP, THUTPOMETP, [BUTATENb BHYTPEHHEIO CrOpaHHs, JJIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JIIEKTPUYECKHX IeMed ¢ MOoCIeN0BaTENbHbIM H
napajjieibHbIM COEIMHEHHEM DJJIEMEHTOB, pa3linyas YCIOBHbIE O0O3HAaYEeHUs
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

® IPUBOJIUTH TpHUMEPHl (HaXoAUTh HHQOpPMALMIO O TNpUMEpax) MPaKTHYECKOro
UCTIONIB30BaHUsT (PM3MYECKUX 3HAHUH B ITOBCETHEBHON JKM3HU IS 0OECreueHHs
0e30MacHOCTH IpHU OOpallleHuu ¢ MNpudopaMu U TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbS M COOJIIOJICHUS HOPM DKOJOTHMUYECKOTO TIOBEIEHUS B
OKpYXKarollleH cpese;



® OCYILECTBJIATh NOUCK HHGpOpMauuu (U3NYECKOTro cojaepkaHus B IHTepHere, Ha
OCHOBE HMMEIOIIUXCA 3HAHUNH U NMYyTEM CpPaBHEHUS JIONOJHUTENIBHBIX HMCTOYHUKOB
BBIJICJIATE MH(POPMALIMIO, KOTOpasi SBISIETCS NPOTHBOPEYMBOW WM MOXET OBITh
HEJIOCTOBEPHOM;

®IICIIOJIb30BATh  IIPU  BBIIOJHEHUU  Y4eOHBIX 3aJaHUil  HAy4YHO--TIOMYJISPHYIO
JaUTEepaTypy (PU3MYECKOTO COZAEp)KaHus, CIIPaBOYHbIE MaTepHallbl, PECypChl CETH
WuTepHer, BnageTb MNpuUEMaMU KOHCIEKTUPOBAaHMSA TEKCTa, INpPeoOpa3oBaHMs
MH(pOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e co3/aBaTh COOCTBEHHBIC NHCHMCHHBIE W KpaTKHUE YCTHBIE COOOIICHHs, 0000IIas
UH(POPMALIMIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COAEPIKAHUs, B TOM YHUCIIe
nyOJIMYHO TMPEACTaBIATh PE3YyNbTaThl IPOEKTHOW WM HCCIIEI0BATEIbCKON
JIEATEIIbHOCTH, IPU 3TOM TIPAMOTHO MCIOJIb30BaTh HW3YYEHHBIA MOHATUUHBINA
annapar Kypca QU3UKU, CONPOBOXK/IATh BHICTYIUIEHUE IIPE3CHTALIUCH;

eIIpU BBIIOJHEHUU Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (PU3MUECKUX IPOLECCOB
pacrpenensaTs 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C [TOCTABICHHBIMU 3alayaMH,
CIIEIUTh 3a BBINOJIHEHHWEM IIJJaHa JACUCTBUA M KOPPEKTUPOBATH €ro, aJeKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JIEATENbHOCTh TPYIIBI, BbICTPaUBaTh
KOMMYHHKaTUBHOE  B3aUMOJEWCTBUE,  MpPOSBIAS  TOTOBHOCTh  pa3peliaTh
KOH(JIUKTBI.

K xoHIly 00y4eHus B 9 Kjacce mpeIMEeTHbBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® 1ICIIOJIB30BATh IOHSATHSA: CHUCTEMa OTCYE€Ta, MaTepuanbHas TOuYKa, TPAaEKTOPHUs,
OTHOCHUTEJIIBHOCTh ~ MEXaHMYECKOro  JABIKeHHs,  jaedopmarus  (ympyras,
IUIACTHYECKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb U
neperpys3ku, LEeHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJO, UEHTP TSHKECTH TBEPAOIO
Tela, paBHOBECHE, MEXaHHMYECKHE KoJieOaHWsI W BOJIHBI, 3BYK, HH(Pa3ByK U
yIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OIU30pYKOCTh M JalbHO30PKOCTb, CHEKTPbl MCIYCKaHHS W MOTJIOIIEHUs, ajabda-,
Oera- 1 TaMMa-u3IIy4eHHsI, U30TOIBI, sIEPHAst SDHEPreTHKa,

e pa3nuyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE BUKEHHE,
PaBHOYCKOPEHHOE  TpPsMOJMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHHe  Ted,
pPaBHOMEpPHOE JBUKEHHME II0 OKPYXHOCTH, B3aUMOJICHCTBUE TE€J, PEAKTUBHOE
JBUKEHHE, KoieOaTebHOE IBUKEHUE (3aTyXarollue U BBIHYXK/IEHHbIE KoJeOaHus),
pE30HAHC,  BOJHOBOE  JIBJKEHUE,  OTpPaKCHHE  3ByKa,  NPSIMOJUHEIHOE
paclpoCTpaHEHHE, OTPAKEHUE U NPEJOMIICHUE CBETa, IOJHOE BHYTPEHHEE
OTpakeHHUE CBETa, Pa3JoXKEeHHE OEIOro CBeTa B CHEKTP U CIIOKEHHUE CHEKTPaIbHBIX
I[BETOB, JIUCIIEPCHUSI CBETA, €CTECTBEHHas pPaJUOAKTHUBHOCTb, BO3HUKHOBEHUE
JIMHENYATOro CIEKTpa M3IY4YEHMsI) MO ONMCAHUIO0 MX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JTaHHOE (PU3UUECKOE SBICHUE;

® pacro3HaBaTh NMPOSIBICHNUE U3YYEHHBIX (PU3NUECKUX SBJICHUI B OKpYy’KarolieM Mupe (B
TOM 4Hcie (pUu3nuecKue sIBICHHs B IPUPO/JIC: MPUIMBBI U OTIMBBI, IBUKECHUE TJIAaHET
ConHeyHOM CHCTEMbl, PEaKTUBHOE MABM)KEHHE >KHUBBIX OpPraHU3MOB, BOCIpHUATHE
3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHaMH, 3XO, I[BETa
TN, ONTHUYECKHE SBJIEHUS B MpPHPOJIE, OHUOJIIOTHYECKOE JEHCTBHE BHUAUMOTIO,
yABTPa(UOIETOBOTO U PEHTIT€HOBCKOTO U3IyYeHUH, €CTECTBEHHBIH PaIHOAKTUBHBIN
¢boH, KOCMHYECKHE Jy4d, PaJUOAKTUBHOE H3Iy4€HHE NPUPOJHBIX MHHEPAJIOB,



JeficTBUE paJMOAKTUBHBIX M3JIy4Y€HUH Ha OpraHusM 4YejoBeKa), NpU OSTOM
NEPEeBOIUTH MPAKTUUECKYIO 33/1a4y B YU€OHYIO, BBIJIENISATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKM) HU3NYECKUX SIBICHU;

® ONMCHIBATh U3YYEHHBIE CBOWCTBA TeN U (PM3UUECKUE SBJICHUS, UCIIONB3Ys (U3NYECKHE
BEJIMYMHBI (CPEIHAS U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBHKEHHH,
YCKOpEHHUe, epeMelleHHe, IyTh, YIII0Bast CKOPOCTh, CHUJla TPEHHUS, CHIIA YIIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO Ma/IeHus, BEC TeJa, UMITYJIbC Tella, HMITYJIbC
CHJIBI, MEXaHM4yeckas pabdoTa W MOIIHOCTb, MOTEHIMAIbHAs JHEPrus Teia,
HOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTECHLUAIBbHAS SHEPTUs CKATOM MPYKUHBI,
KUHETHYEeCKasl HSHEeprus, IOJIHAs MEXaHW4ecKas OSHeprus, Iepuo] M 4YacToTra
KoJIeOaHUH, JJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa,
[OKa3aTelb MPEIOMIIEHHUS Cpelbl), IpU ONMCAHUM I[PaBWIBHO TPAKTOBATh
(Gu3n4ecKuil  CMBICI  HCHOJB3YEMBIX BEIMYMH, OO0O03HAUEHUS U  €IUHUIIbI
(Gu3nUecKuX BEIUYMH, HAXOAUTh (OPMYIbI, CBA3BIBAIOLIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH IpapUKU HU3YUYEHHBIX 3aBUCHUMOCTEN
(U3HUYECKUX BEINYHH,

® XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUECKUE SBJICHUS U MPOLECCHI, UCIIONb3YS 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUI CYNEPIIO3ULIUN CHJI,
OPUHIUI OTHOCUTENbHOCTH ['amumiies, 3akoHbl HbIOTOHa, 3aKOH COXpaHEHUs
UMIIYJIbCA, 3aKOHbl OTPaXKEHUs U TIPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHUs
3apsA0BOIO M MacCOBOIO YHCEN IPHU SIIEPHBIX pEakUusAx, [PU 3TOM JaBaTh
CIIOBECHYI0  (OpMYITMPOBKY 3aKOHa M 3alHChIBaTh €r0  MaTeMaTHYeCKOe
BBIPa)KEHUE;

© 00BACHATH (hU3HYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyallUd NPAaKTUKO-OPUEHTUPOBAHHOI'O  XapakTepa: BBIABIATH MPUUYUMHHO--
CJIEZICTBEHHBIE CBS3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTMUECKUX IIaroB C OMOPOH Ha
2—-3 W3YYCHHBIX CBOICTBa (PU3MUECKUX SBJICHUH, (UINYECKUX 3aKOHOB HITH
3aKOHOMEPHOCTEN;

epemaTh pacyéTHble 3ajaud (OMMparoIIMecs Ha cucTeMy U3 2-3  ypaBHEHHH),
MCIIOJIb3YS 3aKOHBI U (POPMYJIBL, CBSA3BIBAIONINE (PU3NUYECKUE BEIIMYMHBI: HA OCHOBE
aHaJM3a yCIIOBMS 3ajlaud 3alMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEAOCTAIOIUE
WIK HU30bITOYHBIE JaHHBbIE, BBIOMpPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAMMBIE IS
pelleHus, NPOBOJUTH pacu€Thl M OLIEHUBATh PEATUCTHUYHOCTH IOJYYEHHOIO
3HaueHus (PU3NYECKON BETNUNHBL;

e pacro3HaBaTh IpPOOJEMBbl, KOTOpblE MOKHO PELIUTh IPH IOMOIIM (PU3UYECKHX
METOJIOB, HCIOJb3ysl ONHCAHME MCCIEAOBAaHUSA, BBIICIATH  MPOBEPAEMOE
IIPEIII0JIOKEHNE, OLEHUBATh IPABWIBHOCTb IOPSAJKA NPOBENCHUS MCCIEAOBaHUSA,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yAbTaThl HAOIIOCHUN U OIBITOB;

© [IPOBOJUTH OMNBITHI 110 HAOIIOACHUIO (PU3NUECKUX SIBJICHUN WM (PU3HUECKUX CBOWCTB
Ten (M3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS DSHEPIUH,
3aBHCHUMOCTh N€pHUoAa KoJieOaHWM MNPYKUHHOTO MasTHHUKAa OT Macchl Tpy3a M
KECTKOCTH TPYKUHBI M HE3aBUCUMOCTh OT aMIUIUTYIbl MajbIX KoJeOaHMi,
NpSAMOJIMHEHHOE pPaclpOCTpaHEHUE CBETa, Pas3JIoKEHHE OEIoro CBeTa B CIEKTD,
U3Yy4YE€HHE CBOWCTB M300pa)k€HUS B IUIOCKOM 3€pKajie M CBOMCTB H300paKeHHs
npeaMeTa B coOuparomieit TuH3e, HabJII0IeHHEe CTUTONTHBIX M JIMHEHYaThIX CIIEKTPOB



W3JIYYCHHS): CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY W3 W30BITOYHOTO Habopa
000py/I0BaHUsl, OMMKUCHIBAThH XOJI OTBITA M €T0 PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

® [IPOBOJIUTH TPU HEOOXOIMMOCTH CEPUIO0 MPSIMBIX W3MEPEHUH, OIpenelnsis CpeaHee
3HaYCHHE HM3MEpseMO BeIMYuHBI ((POKycHOE paccTOsHUE COOMpPAIOLICH JIMH3BI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® [IPOBOJUTH HCCIIEJOBAHHE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HCIOJIB30BAHHUEM
OpSIMBIX HM3MEpPEHUN (3aBUCUMOCTh MYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JIBUKEHUM Oe3 HayallbHOM CKOpPOCTH, IepuoAa KoyiebaHUil MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJjla OTPAKEHMsI CBETA OT yIJla MajeHUs U
yria  OpejJoMJIeHUus OT  yIyla  [aJieHus): IUIaHMpOBaTh  MCCIIEJOBAHHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PUKCHUpOBATH pe3yibTaThl IMOJTYYCHHON
3aBUCUMOCTH (PU3UYECKUX BEJIIMYMH B BUJE TaOIHIl U TPaUKOB, I€JIaTh BHIBOABI MO
pe3yJbTaTaM MCCIIEI0BaHuUs;

® [IPOBOJINTh KOCBEHHBIE H3MEPEHHUs (PHU3NYECKUX BEIMYMH (CpemHss CKOPOCTh W
YCKOpEHUE Tejla IpPU PaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHE CBOOOJHOIO
nasieHus, )KECTKOCTh MPYXHUHBI, KO3()PUIIMEHT TPEHHUS CKOIBKEHUS, MEXaHUIECKas
paboTa M MOIIHOCTb, YacTOTa W Tepuoja KojeOaHWH MaTeMaTH4ecKoro u
MPYKUHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMpAIOIEi JMH3bI, pagrlOaKTUBHbIN
¢oH): NIaHUpPOBATb W3MEPEHHUs, COOUpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBITOJIHATh U3MEPEHUS, CIACIys MPEINIOKEHHONH MHCTPYKIMH, BBIYUCIISTh 3HAYCHUE
BEJIMYMHBI M AaHAU3UPOBATh TMOJYYCHHBIE pe3yJbTaThl C Y4YETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHU;

ecoOM0IaTh TMpaBHWJa TEXHUKH Oe30MacHOCTH Tpu pabore ¢ 1abOpaTOpHBIM
o0opynoBaHuEeM;

® pa3aMyaTh OCHOBHBIE NPU3HAKM HM3YUEHHBIX (U3MUECKUX MOJENEW: MarephalbHas
TOYKa, a0COJIFOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb AaTOMHOT'O Spa;

® XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPON Ha MX ONHMCaHHA (B TOM 4YHUCIE: CHUAOMETp, AATUYUKU
MOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, pakeTa, »3XOJOT, OYKH, HEepUCKOII,
¢doroanmapar, ONTHYECKHUE CBETOBOJbI, CIEKTPOCKON, JJ03UMETp, Kamepa
Bunbcona), ucnonb3ys 3HaHHUS O CBOMCTBaX (PU3UYECKUX SIBJICHUN U HEOOXOIUMbIE
¢duznyeckue 3aKOHOMEPHOCTH;

® [ICTI0JIB30BATh CXEMbl I CXEMATHUYHBbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKHUX MPOLIECCOB MPHU PELIEHUU yueOHO--
MPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMbI ISl TOCTPOCHHsS] H300paKeHUN B
IUIOCKOM 3€pKajie M coOuparolei JuH3e;

® IPUBOJIUTH TpHUMEPHl (HaXoAUTh HHQOpPMALMIO O TNpUMEpax) MPaKTHYECKOro
UCIIONIb30BaHUsl (DM3MUECKUX 3HAHUI B TOBCETHEBHOM >XM3HU Ui OOecredeHHs!
0e30MacHOCTH IpHU OOpallleHuu ¢ NpudopaMu U TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMs 370pOBbsi U COOJIOZCHHS HOPM DKOJIOTMYECKOTO IOBEIEHUS B
OKpYXKarolleu cpere;

® OCYILECTBJIATh TOUCK HWHGpOpMaLUU (PHU3UUECKOro conaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYS MOUCKOBBIA 3alpoc, HaAXOAUTh MYTH OIpeeIeHUs
JIOCTOBEPHOCTH TIOJIYICHHOW WH(GOpPMAIMM Ha OCHOBE HMEIONIMUXCS 3HAHUM U
JIOTIOJTHUTEIIFHBIX UCTOYHUKOB;



®IICIIOJIb30BATh  IIPU  BBIIOJHEHMH  Y4eOHBIX  3aJaHUi  Hay4YHO--NOMYJISAPHYIO
JAUTEpaTypy (PU3MUYECKOTO COAEp>KaHUsS, CIIPAaBOYHbIE MaTepHallbl, PECYpChl CETU
WutepHer, BiageTb NpuéMaMu KOHCIEKTUPOBAHMUS TEKCTa, IPeoOpa3oBaHUS
uH(pOpPMAIIUU U3 OJTHON 3HAKOBOU CUCTEMBI B APYTYIO;

® C03/1aBaTh COOCTBEHHbIC TUCHbMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE MH(pOpMalUU
U3 HECKOJBKUX MCTOYHHMKOB (PM3UYECKOTO COACPIKAHUS, MYOJHMYHO IMPEICTABIATH
pe3yJbTaThl IMPOCKTHOW WM HCCIECNOBATEIbCKOM JEATECIBHOCTH, IIPH 3TOM
IPaMOTHO MCIIOJIb30BaTh M3YYEHHBIN MOHATHHMHBIN anmapar M3y4acMoro paszeina
(GU3UKN M COMPOBOXKIATH BBICTYIUICHHE IMpPE3CHTAIMe ¢ Y4ETOM OCOOCHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM Kontpoas- IlpakTu- JyekTpoHHbIE (U(PPOBBIE)
n/n NMPOrpamMMbl Bcero  Hble paGo- yeckue o0pa3oBaTe/ibHbIE Pecypchbl
ThI padoTshI
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPYKAKIIETr0 MUpa
bubmuorexa [JOK
11 PusHKa - HayKa o npupose 2 1 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
12 PH3HYCCKHUC BETHHHbI 2 . https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I ITO3HAHUS 2 1 bubmorexa LIOK
' v A https://m.edso0.ru/7f416194
Hroro no pazgeny 6 1
Pa3znea 2. [lepBoHayaibHbIE CBEJIEeHUS 0 CTPOEHUH BellleCTBA
21 CpocHie B B2 1 bubmuoreka [JOK
' POCHHE BEHICC https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 2 1 bubnuotexa [JOK
' BEIIeCTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 Eubmiorexa [JOK
' https://m.edsoo0.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexaniieckoe ABIXeHHE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 HMuepuus, macca, nioTHocTs 4 1 https://m.edso00.ru/7f416194
bu6mmoreka [{OK
3.3 Cuna. Bupet cun 14 . 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

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

41 Masnenue. llepenaya naBieHust TBEPABIMU 3 bubmmorexa [IOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIeHHE KHKOCTH ° https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe nasenie 6 https://m.edsoo0.ru/7f416194
44 JleficTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bubmuoreka [JOK
> Pabora u mompocTs 3 . https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
52 Hpocthie MeXaHH3MEI > . https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
53 Mexaiecias sHeprus 4 . https://m.edsoo0.ru/7f416194
Hroro nio pazgeny 12
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHnoBaHue pa3/iesioB U TeM (nudpossbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJILHLIe Hpgucnmecxne 0BpA30OBATEIBHBIE
padoThbI padoThI pecypesI
Pa3nen 1. TenJioBble sIBJICHUA
1.1 CTtpoeHune U CBOMCTBA BellleCTBa 7 buGmorexa LIOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenossie npoueccst 21 2 3 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3zgea 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DNEeKTpUYECKUE 3apsiibl. 3apsKEHHbBIE 6 bubnuorexa [JOK
' TeNa U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK 20 1 8 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 Marnurieie AB1eHUS 6 1 3 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 IJICKTPOMATHHTHAA HHAYKINA ! ! https://m.edsoo.ru/7f4181ce
Hroro no paszneny 39
PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO HACOB I10 68 5 14

[NPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

KoauuecTBO 9acoB DJIeKTPOHHbIE
Ne ni/nt HaumeHoBaHue pa3iesioB U TeM KoHTDo e IIpax ecxme  (bpPOBbIC)
) NPOrpaMMbl Beero POJILHBI PAKTHYECKH p
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
Pa3nen 1. Mexanuveckue siBJIeHUS
11 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaammoericTeHe Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHEI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmuorexa [JOK
2.1 Mexameckue Konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 2 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41ada6
bu6mmorekxa [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznosxenune 6enoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3nea 5. KpanroBble ABJIeHUA

51 Hcnyckanue u OIIONIEHUE CBETa 4 1 bubmumorexa [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoenne aToMHOro spa 6 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FLnepHIe peaxiun ! . . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBToOpuTe1bHO-00001IaK0 1M MOAYJIb
6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 2 bu6mmoreka [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 3 97

[NPOT'PAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

1. ®wusuka, 7 xnacc/ Ileppimkun A.B., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3maarenscTBO «IIpocBemieHne.

2. ®usuka, 8 kmacc/ Ileppimkua A.B., O0mecTBo ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBerieHne.

3. @®wusmka, 9 wmacc/ Ilepprmkun A.B., I'ythuk E.M., OOmiecTBo ¢ oOrpaHmueHHON
OTBETCTBEHHOCTBIO «IPODAY; AKIMOHEpHOE 00111eCcTBO «3narenbCcTBO
«IIpocsenienne».

METOAUYECKHUE MATEPHAJIBI 1JI51 YYUTEJIA

1. ®uswuka. 7-9 knacc /Coct. H.U. 3opun. -2-e u3., nepepad. — M.: BAKO, 2018. — 80c. —(
KOHTPOJIbHO —M3MEPUTEIbHBIC MaTEPUAJIBI).

2. 'oposa U.B. ®usuka.7-9 knacc. Kontpoasasie padotst B HOBOM dopmare. — M.:
«nTemnekt - Lentpy», 2011.

3. A.B. YUeborapesa. Tectsl o pusuke: 7-9 knacc. — M.: M3natensctBo «Jk3amen», 2019 1.
4. Mapon A.E, Mapon E.A. ®uzuka. 7-9 knacc. Jlunaktudeckue marepuansl. M.: JIpoda,
2021.

5. I'pomuesa, O.1. KontposnpHbie U camocTosITeNbHBIE paboThI 10 pusuke. 7-9 knacc: K
yueOHuKkyA.B. Ileppikun «®usuka. 7-9 kmace» / O. U. I'pomuesa. - 5-e uzn., nepepad. u
nor. — M.: U3natenberBo«k3ameny, 2020. - 109, [3] c. (Cepust «Y4eOHO-METOAHUSCKUN
KOMILJICKT).

6. BITP. ®u3zuka: 7-9 kiacc: MpakTHKYM 10 BBIITOJHEHHUIO TUMOBBIX 3aanuii. I'OC/
C.B.bob6omuna.- M.: U3nateasctBo "Dk3amen", 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassovhttps://skysmart.ru/
2. https://interneturok.ru/

3. http://vsm.host.ru/

4. https://foxford.ru/
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https://resh.edu.ru/
https://content.edsoo.ru/lab/subject/2/
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