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INOACHUTEJIBHAA 3ATINCKA
[Tporpamma no gu3smnke Ha ypoBHE OCHOBHOI'O 00I1I€ro 00pa3oBaHUs COCTABIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yaétoM deaepanbHOn
paboueii mporpammsl BocrinTanus U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Copmepxanue  mporpaMMbl 1o (GU3MKE  HampaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarOIIMXCsl M OpraHu3alHi0 H3y4eHus (U3MKH Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMUA.
[IporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHre ydyeOHOro marepuaia 1o rojiam
o0ydeHust (1Mo Kjiaccam), MpenjgaraetT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYCHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COJEPKAHUSA U yUETe BO3PACTHBIX 0COOEHHOCTEN
o0ydJarouuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmKa ABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbIX YU€OHbBIX IIPEIMETOB,
MOCKOJIbKY (pr3MUecKue 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueli, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOIO MeToj]a
IO3HAHUSA, TO €CTh CII0C00a NOIYYEHUs JOCTOBEPHBIX 3HAHUI O MUpE.
OpnHa u3 rNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuliero oopa3oBaHuUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpENIOaraeT OBJIAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!
® HAy4YHO OOBSACHSATH SIBICHUS,
e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJIb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 001Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemenneM Kosmnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoin ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yvyenus Gpu3nku:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeToJe TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUN O POJIU (U3UKHU ISl Pa3BUTHUS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbLHON
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOI, MOATOTOBKA K JalbHEUIIEMY O0yYEHHIO B 3TOM
HalpaBJICHUU.

JlocTikeHne STUX Ienedl mporpamMmbl Mo (U3MKe Ha YpPOBHE OCHOBHOTO OOIIETro
o0Opa3zoBaHus 00eCIIeUnBACTCS PEIICHUEM CIICAYIOINX 3a1aY:



e npuoOpeTeHne 3HAaHHUI O TUCKPETHOM CTPOSHUH BEIIECTBA, O MEXAaHHUECKUX, TETIOBBIX,
AJIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

e mnpuoOpeTeHHe YMEHUH ONUCHIBATH U  OOBACHATH (U3UUYECKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHUS IPOCTEHINNX pacUETHBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NIEeCKUX MOJICJICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

® pasBUTHEC yMEHUW HAOMIOJATh MPHUPOJHBIC SBICHUS U  BBIOJHATH  OIIBITHI,
nabopaTtopHble PabOTHl W SKCICPUMEHTAILHBIC HCCICIOBAHUS C HCIIOJIIb30BAHHEM
U3MEPUTEITBHBIX PHOOPOB;

e ocCBOcHHE TPUEMOB PabOTHI ¢ WHOpPMAIUEH (U3MUECKOTO COJEPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAaIU3 W KPUTHUECKOE
OlLICHUBaHKE WHPOPMALINH;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JAESITeILHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno (Gu3mnke nepeyeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHAATENbHBI XapakTep, YYHUTENb JAelacT BHIOOp NpoBeneHHUs JabopaTOpHBIX PadoOT |
OTIBITOB C YU4ETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00Yy4aromInXCsl, CIIUCKA SKCIIEPUMEHTATBHBIX
3aJJaHMii, TIPe/IaraeMbIX B PaMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 10 (hU3HKe.



COILEPKAHUE OBYYEHUSA
7 KIIACC

Pa3nen 1. ®u3uka u eé pojib B IO3HAHMU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKkue SBICHUSA: MEXAHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3mepenue ¢usnueckux BenanuuH. Dusznyeckue npUOOPEHIL.
ITorpemHocTs M3MepeHui. MexayHapoiHas CUCTEMA €IUHHII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH H3ydaloT npupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
9KCIIEPUMEHT [0 TMPOBEpKe THUIOTe3, OObsiAcHeHue HalmogaemMoro sipneHus. OmnucaHue
($U3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MArHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAIOTOBBIM M IU(POBBIM

npudopom.

Jlabopamopnusie pabomot u onvimel.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO IpUodopa.
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
W3mepenue Temmeparypbl IMpH IOMOLIM KUAKOCTHOTO TEpPMOMETpa M JaTydKa
TEMIIepaTypBbl.
6. IlpoBemenme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MyCKa.

Pa3nea 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONbITHI, T0Ka3bIBAIOLIUE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWXKEHHUS YacTHL[ C TEMIIEpaTypoMu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMmopaeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILECTBA: CTPOCHHME Ta30B, KUAKOCTEH U  TBEPIBIX
(kpucTaIIUYecKux) Ted. B3auMocBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue quddy3un.

3. HaGmionenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIA OTTAIKUBAHHUEM YaCTHI

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITh IO HAOJIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmBITH M0 OOHAPYKEHUIO TCHCTBHS CHUII MOJICKYJISIPHOTO TPUTSIKEHHS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHUH. Pacuér myTu U BpeMeHU ABUKEHUSI.

SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl KakK MNpUYMHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIECTBA.

Cwia kKak XxapakTepucTuka B3aumojenctBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBI€HNE TATOTEHUS U CHiIa TshKecTH. Chila TSKeCTH
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Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CiiokeHue cuil, HalpaBiIeHHBIX 110 OJHOM MPSIMOH.
PaBuopelictByromas cui. Cuna tpenusi. TpeHue CKoJibXeHus U TpeHue nokosi. Tpenue B npupojae
U TEXHHKE.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUUECKOTO JIBHXKEHHS Tella.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburoneHue sBjaeHUS] MHEPLUH.
Habmroienue n3aMeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TEII.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEIL.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JABIKEHHS (LIapUKa B KHUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpepneneHue cpenHell CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa M0 HAKJIOHHOMN
IJIOCKOCTH.
Ornpezenenue MmI0THOCTUA TBEPAOTO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSOKEHMS (IepopManii) MpYyKUHbI OT
MPUIIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiieHne TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHU JaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaua naBnenust TBEPABIMHU TE€JIAMU, SKUIKOCTSIMHU U
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JIaBJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMochepa 3emnn u atmochepHoe naBieHue. [IpHuMHBI CylIeCTBOBAaHUS BO3YLIHOM
obonoukn 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTh
atMochepHOr0o JIaBlieHUsI OT BBICOTHI HaJ YypoBHeM wmopsa. I[Ipubopsl st u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBatomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maromnmecs: Cocy/sl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIIKUBAIONICH CHJIBI OT O00BbEMa TOTPYKEHHOM dYacTH Tela |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe maBaHuWs TeN: TIUIAaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOILIEHUS TUNIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOM B JKUIKOCTb
YacTH TeJa.

2. OmnpeneneHve BBITAJTKUBAIONIEH CHJIBI, JEHCTBYIONIEH Ha TeNO, TOTPYXKEHHOE B
KUJKOCTb.

3. ITlpoBepka HE3aBUCHUMOCTH BHITAIKUBAIOIIEH CHITBI, IEHCTBYIONIEH HA TEJIO B )KUJIKOCTH,
OT Macchl Tena.
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4. OnbIThl, TEMOHCTPUPYIOILIKME 3aBUCUMOCTb BBITAJKUBAIOLEH CHUJIBI, IEUCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPYKEHHOMN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeomMeTpa WIM KOHCTPYHPOBAaHUE JIOJKH U OIpeneieHue eé
IPY30I0ABbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblYar, 0J0K, HaKJIOHHAsI JI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHne mpaBUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuio» mexanuku. KII/]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MbI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [IpeBpaienue o1HOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwsie padbomot u onvimol.

1. Ompenenennie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIXKEHUM Tejla IO

TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Wsmepenne KII/] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KVIACC

Pa3gen 6. TenvioBbIe IBJICHUA.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TermioBoe
pAacCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBW)KEHHUS YacTHLL.
Bnytpennss sneprus. CrnocoOsl ©3BMEHEHHS BHYTPEHHEHN SHEPTUU: TEIUIONEpe1ada U COBEpIICHNE
paboTsl. Busl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3TyUYEHUE.

KonuyecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnmaBneHue u OoTBepJeBaHUE KPUCTALTUYECKHUX
BEIIECTB. YeNbHas TemioTa IiaBieHus. [lapooOpa3oBanume u KoHjeHcanus. Mcmapenue.
Kunenue. YnaenpbHas Temnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIEpaTypbl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TeroBbie
JIBUTATENIH U 3aIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U PEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHS.

Hab6mronenue nuddysun.

HabmroneHue siBJICHUI cMaYMBaHUS W KAMAUTSIPHBIX SBICHUM.

Habmroienue TemnoBoro pacimupeHus Ted.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTypsl.

Buael renionepenaun.

OxJaxieHue mpyu COBEPIICHUH PaOOTHI.
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9. HarpeBanue npu cOBepLICHUN PaOOTHI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHuE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. HabGmronenue KumeHus.
12. HaGnroieHre nocTOsTHCTBA TeMITEpaTyphbl P TJIaBJICHUU.
13. Monenu TeIIoBBIX IBUTATEIICH.
Jlabopamopuwvie pabomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OMnBITHI O BhIpAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITH 10 HAOJIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.
OnbITH, JAEMOHCTPHPYIOIIUE 3aBUCHUMOCTH JaBJICHUS BO3AyXa OT ero o0béma u
HArpeBaHUs WINA OXJIaKICHHUSI.
6. IlpoBepka TrHUIOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIUloNeperadu U

paboThl BHEIIHUX CHIL

8. MHccnenoBanue siBICHHS TETNIOOOMEHA MPU CMEIIMBAHUY XOJIOHON M TOPSTUEit BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpU TEIJIOOOMEHE C

HarpeThiM METATIMYECKUM LIUJIMHAPOM.

10. Ompenenenuie yaenbHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIaApEHHS.

12. OnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHUS JIbIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Tei. J{Ba poja 31eKTpUuecKux 3apsaaoB. BzaumopeiicTBre 3apsyKeHHbBIX TEIL.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOIEHCTBHSI 3apsDKEHHBIX TEJI OT BEJIMUMHBI 3apsI0B U
PAcCTOSIHUSA MEXY TeJIaMu).

Onexrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu aieKTpUYECKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/ia.

ONEeKTpUYECKU TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukn
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoThBIeHHE
IIPOBOJHMKA. YJIEIbHOE CONpPOTUBJIEHME BemiecTBa. 3akoH Owma Juid  ydacTKa LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH AJIEKTpUUYECKOro ToKa. 3akoH Jlxoynsa—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

ITocrositHHBIE MarHuTHl. B3auMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOe TOJeE.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOeE mosie
AIIEKTPUYECKOr0 TOKa. [I[puMEeHEHNE ANEKTPOMAarHuToB B TEXHUKE. /[eficTBME MarHUTHOIO OIS
HAa TPOBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSSHHOro Toka. lcmonb3oBaHue
JIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM — wHAyKuuu. [lpaBuno  JleHma.
OnekrporerHepatop. CrnocoObl TOMYyYEHUS DIIEKTPUYECKOW HHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrtpuzamms Tel.

2. JlBa poja 3JIEKTPHUUECKUX 3aps/I0B M B3aUMOJICHCTBHE 3apsKEHHBIX TEIL.

3. YcTpolcTBO M AEHCTBHE IEKTPOCKOTIA.

arONE



DNEeKTpOCTATUUYECKAs UHTYKIIUS.

3aKOH COXpaHEHHMS JICKTPUUECKUX 3aPsJIOB.
[IpOBOJHUKY U TUBTEKTPUKH.

MopaenupoBaHU€ CHIIOBBIX JUHUM SJICKTPUYECKOTO MOJIA.
VM CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BbIii pazps.

. U3mepenue cuiibl TOKa aMIepMeTpOM.

. I3mMepeHne 3eKTpUYECKOro HaIlPSIKEHUST BOJIbTMETPOM.

. Peocrat u marazuH cCOnpOTHBIIECHHUN.

. B3aumopeiicTBue NOCTOSHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOKHOCTH pa3/I€JIeHMsI 10JIFOCOB MAarHUTA.
. MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe noJje Toka. JJIeKTPOMArHuT.

. lelicTBME MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUSI UHIYKIIMOHHOTO TOKA OT YCIOBUW €r0 BOSHUKHOBEHHS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.

Jlabopamopnwvie padbomot u onvimol.

ouhwnE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITh IO HAOIIOACHUIO SJIEKTPU3ALUH TeT HHAYKLIUEH U P CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKU U AUDIEKTPUKH.
CO6opka u mpoBepka paboThl MEKTPHUUECKON 1IEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJnpoBaHue CUIIbI TOKA.

W3mepeHue U peryInpoBaHue HaPsHKEHNUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 PEe3UCTOP, OT CONIPOTUBIICHUS
pE3UCTOpa U HANIPSHKEHUS Ha PE3UCTOPE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIICHUS
IIPOBOAHMKA OT €70 JUIMHBI, IUIOIAIH IONEPEYHOr0 CEYEHHS U MaTepHala.

[TpoBepka nmpaBuiia CI0KEHUSI HAIIPSHKEHUH TTPU MTOCIEA0BATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

Ornpenenenne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON HAa PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIIYILLETO YEPE3 JAMIIOUKY, OT HAPSKEHUS Ha
HEH.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJAEMCTBHSI TOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO IOl TOCTOSHHBIX MAarHUTOB MpHU HMX OOBEIWHEHUH H
pa3JieIeHUN.

HccnenoBanue JeNCTBUS 2JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBbIThL, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI B3aUMOJIEUCTBUS KaTyIIKA C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJICHUS TOKA B KaTYIIKE.

N3yuenue neicTBUS MarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padboTsl JEKTPOIBUTATEIS.

N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.

OnBITHl IO HCCIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WMHIYKLMHU: HCCIIEJOBaHHE
W3MEHEHUH 3HAaYEHUs U HaIllPaBJIEHUs NHIYKIMOHHOTO TOKa.



9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMEpHOE mpsMoiuHENHOe aBMkeHue. HepaBHoMmepHoe
npsiMOJMHENHOe aBM>keHHe. CpenHsisi U MTHOBEHHAs CKOpPOCTh Tejla NpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOoyckopeHHOE TIpsIMOTHHEHHOE ABMKeHne. CBoOoaHOE nagaeHue. OmbIThI
[Nanunes.

PaBHoMepHOE ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHna. Bropoii 3akon Herorona. Tperuit 3akoH Herortona. IIpuHiun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSKECTHM W 3aKOH BCEMUPHOIO TSATMOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUS.
JBuxenue mianet Bokpyr Connua. [lepBast kocmuueckas ckopocTs. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpaueHuss. MomeHT cuibl. LleHTp TshkecTu.

Umnynec Tena. M3menenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKEHHE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cuil TshkecTH, ympyroctH, TpeHus. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHepPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbpHas 3HEprus ckarou npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAaHEHHSI MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE YT W TPACKTOPHH ABIIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH B YyCKOPEHUS TPSIMOIMHEHHOTO JIBUKECHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HabGmronenue nBuKeHMs TeNa M0 OKPYKHOCTH.

6. HaOmoneHne MexaHMYECKUX SBJICHHUH, MPOMCXOIAINX B cucTeMe oTcuéTa «Tenexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIbHO KaOuHeTa PU3NKHU.
7. 3aBHCHMOCTBH YCKOPEHUS Teja OT MaccChl Tejla U IEHCTBYIOLIEH Ha HETO CHUJIBL.
8. HaOmroneHue paBeHCTBA CHIT IPY B3aUMOJICHCTBUU TEJl.
9. H3meHneHwue Beca Tesa NpU yCKOPEHHOM JBHKEHHH.
10. INepemaya uMmysbCca MpH B3aUMOJICHCTBHHA Tell.
11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.
12. CoxpaHeHue UMITyJIbCa TPH HEYIPYTOM B3aHMMO/ICHCTBHH.
13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.
14. HabmroneHre peakTUBHOTO JIBUKEHHUS.
15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM a/IEHUH.
16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBMKEHUH TEJa 0] ICHCTBHEM TPYKUHBI.
Jlabopamopuvie pabomul u onvimel.
1. KoHncTpyupoBaHue TpakTa JUIsl pa3roHa M JajdbHEWIIEro PaBHOMEPHOIO JBUKCHHS
IIapUKA WIH TEIEKKH.

2. OrmpeneneHue cpeAHE CKOPOCTU CKOJBXKEHHUS Opycka WM ABWKEHUS LIapuKa IO
HaKJIOHHOM IJIOCKOCTH.

3. Ompenenenue YCKOpPEHHs Tejla MPH PaBHOYCKOPEHHOM JIBXKEHUHM I10 HAKJIOHHOU
IIJIOCKOCTH.
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10.

11.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBHXKEHHU 0e3
HavyaJIbHOM CKOPOCTH.

[TpoBepka runoTe3bl: €Ciiv MPH PABHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4aJbHON CKOPOCTH
IIyTH OTHOCSITCS KaK PsIJ{ HEUYETHBIX YHCEl, TO COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU
OAHNHAKOBBEI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHIIBI HOPMAaJbHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUSL.

Onpenenenne KECTKOCTU IPY>KUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS TPU PABHOMEPHOM JBIKCHUHM Tejla II0
I‘OpI/I3OHTaJ'IBHOﬁ TTOBCPXHOCTH.

Onpenenenue paboOThl CUIIBI YOPYrocTH HpU HOAbEME TIpy3a C MCIIOJIb30BaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4yenue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MepHoJ, 4acToTa,
aMmIMTyna. MarematudecKuil W NPYKUHHBIM MasTHUKMU. lIpeBpamieHune sHeprum Ipu
KOJIe0aTEIbHOM JIBH>KEHUU.

3aryxaromue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tes MO 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuiil rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabmroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHHUE MPOJOJIbHBIX U ONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenuie yacTOThI U IEpUOAa KOJIEOAHUNH MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHl U MeproJa KoiaeOaHUH NPy>KUHHOTO MasiTHUKA.

3. HccrnenoBanme 3aBUCMMOCTH TIEpHOa KoJeOaHWI TOJBEIIEHHOTO K HUTH Tpy3a OT
JUITMHBI HUTH.

4. VccnepoBaHue 3aBUCMMOCTH NepuoAa KojieOaHUM MPYKWHHOTO MasTHHUKAa OT Macchl
rpysa.

5. IlpoBepka He3aBUCHUMOCTU MepHoAa KoJeOaHWW Ipy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb TIEpro/Ia KOJIeOaHUH PYyKUHHOTO MasiTHAKA
OT Macchl Ipy3a U )KECTKOCTH MPY’KUHBL.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHbIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHUTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMAarHUTHBIX BOJIH AJII COTOBOM

CBsI3H.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BoHOBEIE CBOIiCTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne cBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.



Pasznea 11. CBeToBLI€e IBJICHUS.

JlyueBass monens cBera. Mcrounuku cBeta. lIpsimonuHeldHOe pacnpoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

IIpenomnenue cBera. 3akoH npeiaomiieHus cBeta. [lonHoe BHyTpeHHEe OTpa)KeHUe CBETa.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B OIITUYECKUX CBETOBOAAX.

Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKPOCKONa u
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHre CIIEKTPaIbHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. IlpsmonuHeitHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cera.

OnTu4eckuii CBETOBOI.

Xox myueil B cobuparoleii InH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakeHU C MTOMOIIBIO JTUH3.

[TpuaIM neicTBus PoToarnmapaTa, MUKPOCKOITA U TEJIECKOTA.

10 Mozens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomut u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOTO JIy4a OT yIiia MaJieHusl.
2. HzydeHme xapakTepUCTHK H300pakKeHHUs TIpeIMETa B IIIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCMMOCTH YTJia MPEJIOMIICHHS CBETOBOTO Jy4a OT yria MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomyuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIEH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITEl MO BOCHPHUSATHIO IIBETA MPEAMETOB MPU HUX HAOIIOACHUU dYepe3 I[BETOBbIC
(GUIBTPBI.

Pa3nen 12. KBantoBble siBJIeHUS.

OmnswiTel Pe3epdopaa u mnanerapHas mojnenb aroma. Moaens atoma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oeta- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass Mopzens aromHoro siapa. M3orombel. PaanoaktuBHBIE TpeBpaieHus. Ilepuop
noJtypacnaaa aTOMHBIX sIJiep.

SnepHbie peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTUs CBS3H
aTOMHBIX sifiep. CBsi3b Macchl U SHepruu. Peakunu cunTtesa u aeneHus saep. MIcTouHuku sHepruu
CouHIia 1 3BE3]1.

Snepnas snepretuka. JIeiicTBUS pagMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrexTpbl U3TY4eHUS U TIOTJIOICHHS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CnexTp BogoOpoa.

Hab6nronenue tpexoB B kamepe BuiibcoHa.

Pabora cuérurka MOHU3UPYIOIUX U3TYYCHUH.

Perucrpanus nznmydeHust pUpOAHBIX MUHEPAJIOB U ITPOTYKTOB.
Jlaﬁopamopnue padomul u onvimol.

1. HabGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TYUCHHUS.

CoNoORWN
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2. HccnenmoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

doTorpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allh |
0000IIeHHUsT IPEMETHOTO COJICPIKAHHS U OTIBITA JIETSILHOCTH, IPHOOPETEHHOTO MPH H3yYCHUU
BCEro Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJaroImMXCcs, BRIOPABIIMX 3TOT YICOHBINH MPEIMET.

[Tpu u3y4eHnn JaHHOTO MOJTYJISl PEalTU3yIOTCS M CHCTEMAaTU3UPYIOTCS BHIIBI ICATEIIHOCTH,
Ha OCHOBE KOTOpPBIX OO0CCIIEYMBACTCS JIOCTHKCHUE TIPEJAMETHBIX W METaIllpeIMETHBIX
IUIAHUPYEMBIX Pe3yJlbTaTOB OO0y4eHHUs, (OPMHUPYETCS ECTeCTBEHHOHAy4Has TIPaMOTHOCTD:
OCBOCHHE HAYYHBIX METOJIOB HCCJICIOBAHUS SIBIICHUI PUPOIBI U TEXHUKHU, OBJIAZICHUE YMCHUSIMHU
OOBSICHATH (PU3MUECKHUE SBICHUS, IPUMEHSS OTY4YCHHBIC 3HAHUS, PEIIaTh 33a4H, B TOM YHCIIE
Ka4eCTBEHHbBIE M IKCIICPUMCHTAJIbHBIC.

IIpuHIMIIANBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3fena pealn3yercs 3a C4ET TOro,
YTO 00YYaIOIIHECs BHIMOJHSIOT 33/1aHUs, B KOTOPBIX UM TIPEJIaracTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3HUECKHUE SIBICHUS
B OKpYJKaroIIel IPUpPO/Ie U MOBCEIHEBHON YKU3HU;

UCTIOJIB30BaTh HAYYHBIE METOJbI MCCIEeIOBAaHMs (PU3UUECKUX SBICHUH, B TOM YHCIE IS
NPOBEPKH THIIOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBHI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHYECKOTO UCTIONB30BaHUS Pa3IMYHBIX HCTOYHUKOB DHEPTUU Ha OCHOBE 3aKOHA
NIPEBPAICHHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHH.



IVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS
N3yuenne (U3NKKM HAa YpOBHE OCHOBHOTO 0OWIEro oO0Opa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA Y

oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

- IIPOSIBJICHHE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUICKON (hU3NYECKOit
HayKH;

- IEHHOCTHOE OTHOIICHUE K TOCTUKEHUSIM POCCUHCKUX YUEHBIX--(DU3HUKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)KJIEHHH OOIIECTBEHHO 3HAYMMBIX M dTHUECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

- OCO3HaHME BAKHOCTH MOPAJIbHO--3THUECKUX PUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKOH HAayKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KakK MOILHOIO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHs TEXHOJIOIMH, BaKHEHMILIEH COCTABIISAIOLIEH KYJIbTYpBI;

- pa3BUTHE HAyYHOU JH0003HATEIBbHOCTH, HHTEPECA K UCCIIEA0BATEIBCKON 1€ TENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

- OCO3HaHME LIEHHOCTHU 0e301acHOro 00pasa )KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
Ba)XHOCTH ITPaBHJI 0€30IIACHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha IOpOrax, ¢ NMEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

- ¢(OpMHUPOBAHHOCTbH HaBbIKA pedIeKCHH, IPU3HAHNE CBOETO MIPaBa Ha OIMOKY M TAaKOTO K€
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBoro BocnuTaHus:

- aKTUBHO€ Y4YacTHE€ B PEUIEHHM MPAKTUYECKUX 33]ay (B paMKax ceMbH, 00pa30BaTeIbHOU
OpraHu3alu, Topoja, Kpasi) TEXHOJIOTMYECKOM U COI[MaJIbHOM HAIlPaBJIEHHOCTH, TPEOYIOLINX
B TOM 4YHCIIe U PU3NUECKUX 3HAHUI;

- UHTEpeC K NMPAKTUYECKOMY M3yUeHUIO ITpodeccui, CBI3aHHbIX C PU3NKOM;

7) 3KOJIOrM4YeCKOro BOCIIMTAHMS:

- OpHEHTalMsl Ha MpUMEHEeHHe (GU3NYECKUX 3HAaHUW JUIs pelleHus 3ajad B olnactu
OKpY>KaroIllel Cpe/ipl, INITAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX OCIEACTBUH U1
OKpY>Karollen Cpeibl;

- OCO3HaHUeE INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTel UX pereHus;

8) aganTannu K M3MEHSIOMMMCSH YCJIOBUSIM CONMAJBHON U NPUPOIHOMH Cpeabl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIOJHEHUHM WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTeIbHOCTb;

- TOTpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHUHN, B TOM 4Hcie (HOPMYIHpPOBATh HJAEH,
MOHATUS, TUINOTE3bl 0 (PU3NYECKUX 00BEKTAX U SIBICHUSAX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

- IUVJTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

- CTpEMJICHHE aHAIM3UPOBATh U BBIABIATH B3AaUMOCBSI3U MPUPOJIbI, OOLIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OLICHKAa CBOUX JEHCTBUM C YYETOM BIMSHUA HAa OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
r7100aNbHBIX TOCIIEACTBUN.



METANPEIMETHBIE PE3YJIbTATBI
B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro

oOpa3oBaHusi y oOyudaromerocss Oyayr cOpMUPOBAHBEI MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpPCATbHBIC yUeOHbBIC ICUCTBUS, PETYISATUBHBIC YHUBEPCATbHBIC YUCOHBIC ACHCTBHS.
Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
bazoBble Jjornyeckue JeicTBUSA:

BBIIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBICHHN);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMU, OCHOBaHUS ISl 000OIIEHUS U
CpaBHEHMUS,

BBISBJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBACMBIX (aKTax, NAHHBIX H
HaOJIIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BBbIABJIATH MNPUYUHHO--CICACTBCHHBIC CBA3H IIPU MU3YUCHHUU (1)I/I3I/I‘-I€CKI/IX SIBIICHUH |
nmponeccoB, JA€jIarb BbIBOJAbI C  HUCIIOJbB30BAHUCM  ACAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIFOYEHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIUYMUH;
CaMOCTOSITENIFHO BBIOMpaTh croco0 pemieHus y4ueOHOW (u3mueckol 3amaym (CpaBHEHHE
HECKOJIBKHX BAPHAHTOB PELICHU, BBIOOP Han0oJIee MOIX0AIIEro ¢ y4ETOM CaMOCTOSITENbHO
BBIJICTICHHBIX KPHUTEPUEB).

ba3oBble nccienoBareibcKue AeiCTBHUA.

UCIIO0JIB30BaTh BOIIPOCHI KK UCCIIEIOBATEIBCKUI MHCTPYMEHT IIO3HAHMS,

IPOBOJUTH IO CaMOCTOSITEJIBHO COCTABICHHOMY IUTAHY OIIBIT, HECIOXHBIH (PH3HUECKUIt
OKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PU3NICCKOTO SIBIICHUS;

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(OpPMAIMIO, TOJYYCHHYIO B XOJ€
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOSITEIIEHO (OPMYJIMPOBATh OOOOIICHUS W BBIBOJBI 10 Pe3ysibTaTaM MPOBEASHHOTO
HaOJII0IEHUS, OIBITA, UCCICIOBAHHS;

MPOTHO3UPOBATh BO3MOXKHOE JaibHEWIIee pa3BUTHE (PU3NYECKUX IMPOIECCOB, a TaKXKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

NPUMEHSTh pa3jIMYHbIe METOJbI, WHCTPYMEHTBHI M 3alpochl MpU TOHCKE U OTOOpe
nH(GOpMaIIUK WIH JAaHHBIX ¢ Y4ETOM MPeaIoKeHHOW yueOHoM (hru3nueckoi 3a1auu;
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMAIUIO PA3IIMUYHBIX BUIOB
U GopM Ipe/ICTaBICHHUS,

CaMOCTOSITENIbHO BBHIOMpATh ONTUMAIbHYIO (QopMy TpeAcTaBieHUus HWHPOPMAIUU U
WJLTIOCTPUPOBATH PEIlIaeMble 3a]]a41 HECTIOKHBIMH CXeMaMH, TarpaMMaMu, HHOH rpadukoi
1 UX KOMOWHAIIASIMHU.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

B X0/ OOCYXJIeHHs Y4eOHOTr0o MaTepHalia, pe3ysIbTaToB JIA0OPATOPHBIX PabOT M MPOEKTOB
3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYX/1aeMOW TeMbl U BbICKa3bIBaTh U1, HAlLIEJICHHBIE Ha
peleHne 3a7a9u U MoJiIepiKaHue OJIaroKenaTeaIbHOCTH OOIICHHUS;

COTIOCTABJISITh CBOU CYXACHUS C CYXJACHUSIMH JAPYTUX YYACTHUKOB AMANIOra, 0OHAPYKUBATh
pas3n4ue U CXOJCTBO MO3UIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX W MMCHbMEHHBIX TEKCTAX;

MyOJIMYHO TPEICTABIATH PE3YJIbTAThl BHITOJHEHHOTO (PH3UYECKOTO OMbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MOHUMATh M HUCIOJB30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATBHOW pabOTHI MpHU
peLIeHNH KOHKPETHON (PU3UUECKOM MPpOoOIeMBbI;



MPUHUMATB LI€JTM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBATh JACUCTBUS 10 €€ JOCTHXKEHHIO:
pacupenensaTh poyid, 0OCYKJIaTh MPOILECCHl U PE3yIbTaThl COBMECTHOM PabOThI, 0000maTh
MHEHHS HECKOJBKUX JTIOACH;

BBITIOJIHSITH CBOIO YacTh pabOThI, JOCTUTAas KAdyeCTBEHHOIO pe3yJbTara II0 CBOEMY
HaIpaBJICHUIO U KOOPJAUHHUPYS CBOM JICUCTBUS C APYTHUMH YICHAMH KOMAaH/IbI;

OIICHUBATh KAa4e€CTBO CBOETO BKJAJa B OOMIMN MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIHHO
c(hOpMYyIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIEe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranusanus:

BBISBJIATh NMPOOJIIEMBbl B JKM3HEHHBIX M Y4YEOHBIX CHUTYaLUsAX, TPEOYIOIIMX IJs peIeHHs
(bu3n4ecKux 3HaHUM;

OpPUEHTUPOBATHCS B PA3JIMUHBIX OIX0aX NPUHATUS PELICHUN (MHAUBUYaJIbHOE, IPUHATHE
pelIeHus B rpyIIe, IPUHITHE PEILIEHUH TPYIOoil);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelleHus (QU3MUECKOW 3ajauyd WM  IUIaHa
UCCIICIOBAaHUST C Y4YETOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬁMOKOHTpOJIb, IMOIHMOHAJIBHBIA HHTEJJIEKT:

JlaBaTh aIeKBaTHYIO OLICHKY CUTYalluX U MpeasaraTh I1aH e€ n3MEeHEeHMs,
OOBSICHATh TNPUYUHBI JOCTHXKEHUS (HEJOCTMXKEHHUS) pPEe3yJIbTaTOB JEATENIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YMCIE€ B XOJ BBINOJHEHUS (PU3NUYECKOIO
MCCJIEIOBaHMSI UJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIINXCS CUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSIM;
CTaBUTb ce0sl HA MECTO JPYroro 4el0BeKa B XOJI€ CIOPa UM AUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;
IPU3HABaTh CBOE MPABO Ha OLIMOKY MpHU peleHUH (PU3NUYECKUX 3a]ad UM B YTBEPKACHUAX
Ha Hay4HbIE TEMbI M TaKOE K€ MPaBo JPYroro.
IMPEJAMETHBIE PE3YJIBTATDBI
K kxonny oOyuenuss B 7 KJjacce IpeIMeTHbIE pPe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCIOJIb30BaTh MOHATH: (PU3NUYECKHE U XUMHUYECKUE SBJICHUS, HAOII0IeHHEe, SKCIICPUMEHT,
MOJ1eJb, TUIIOTE3a, €IMHUIBI (PU3UYECKUX BETMYHH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemecTBa (TBEPOE, XUAKOE, razoo0pa3zHOE), MEXaHHYECKOe IBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOpHsl, paBHOJEHCTBYIOIAs cuia, aedopManus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IBI;

paznuyaTh sBIeHus (AudQy3us, TEMIOBOE IBIKCHHE YacCTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE JIBUYKEHUE, MHEPLIUS, B3aUMOJIEHCTBHE TeJl, pABHOBECHE TBEPIBIX
TEJ C 3aKpEIUIEHHON OChIO BpallleHUs, Ilepeiada AaBJIeHUs TBEPIABIMU TEIAMHU, JKUJKOCTSIMU
U razaMu, aTMoc(epHOEe JaBJeHHE, IJIaBaHUE TeJ, IPEBPAIeHHUs] MEXaHUYECKOM SHEPTUM) 1O
ONMCAHNIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHUX JaHHOE
buznyecKoe sIBICHUE;

pacrio3HaBaTh NPOSIBICHUE W3YUYEHHBIX (PU3NYECKUX SIBICHUI B OKpYXKAIOIIEM MHpPE, B TOM
quciae GU3NYEcKue SBJICHUS B IPUPOJIE: MPUMEPHI IBUKECHHUS C PAa3IMYHBIMU CKOPOCTSIMU B
KUBOM M HEXUBOHW Npupoje, NEHCTBUE CHIIBI TPEHUS B MPHUPOAEC U TEXHHUKE, BIMSHHE
aTMOC(EepHOTOo AaBJICHUS Ha )KUBOW OpPraHU3M, IUIaBaHUE PHIO, pbIuaru B TeJe YeJI0BEKa, IPU
9TOM NEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIACNATH CYIIECTBEHHbIE CBOWMCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;



OMKCHIBATh M3YYCHHBIE CBONCTBA TeN W (DU3UYECKHE SIBJICHUS, WCIONB3Ys (U3HUECKUE
BEJIMUYMHBI (Macca, 00bEM, MIIOTHOCTD BEILIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTbD,
CHUJIa YIPYTOCTH, CHJIA TSKECTH, BEC TEJIA, CHJIAa TPEHMSI, 1aBlIeHUE (TBEPAOIO Tea, )KUIKOCTH,
ras3a), BRITAJIKUBAIOIIAs CHJIa, MEXaHHYecKas paboTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CHJIBI,
K03 PHUILIMEHT MOIE3HOTO ACHCTBUS MEXaHU3MOB, KHHETUYECKAsl M IOTCHIIMATbHAS SHEPTHS),
IpU ONHUCAHUU MPABWIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYUH, HX
0003HaYCHHS U €MHULIBI PU3HMUECKUX BETHUUH, HAXOAUTH (DOPMYJIbI, CBI3bIBAIOIIUE TaHHYIO
bu3nyYecKyl0 BEIMYMHY C JAPYTUMU BEIMYMHAMH, CTPOUTh TpaduKu H3y4YECHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SBICHUS U IMPOILIECCHI, MUCIOIb3Ys IMpaBUiia
CIOXeHus cui (BIOJIb OAHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena,
MpaBUJIO paBHOBECHUs pblyara (0J0Ka), «30J0TO€ MPABWIO» MEXAHUKH, 3aKOH COXpaHEHUSs
MEXaHUYECKOM SHEPruu, MPU 3TOM J1aBaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE SIBICHUS, MPOIIECCH U CBOMCTBA TEJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallMil MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh INPUYMHHO--CIIEICTBEHHbIE
CBS3M, CTPOUTH OOBACHEHUE M3 |—2 JIOrMYECKHX IaroB ¢ OHopoil Ha 1—2 M3y4EeHHBIX
CBOICTBa (pU3NYECKUX SBICHUHN, PUINIECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH,

pemaTh pacu€THbIC 3a1auu B 1—2 NeiicTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
(u3nyecKue BEIMUYMHbBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/lauM 3allUChIBATh KPATKOE YCIIOBUE,
MOJICTaBIATh (U3MYECKUE BEIMYMHBI B (OPMYNIBI W MPOBOAUTH PacyEThl, HAXOAWUTH
CIPAaBOYHBIE JIaHHbIE, HEOOXOIMMBIE Uil pPELIEHUs 3ajay, OLEHUBATh PEATUCTUYHOCTH
HOJY4YEHHOM (hr3nYecKoi BETMUHHBI,

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO PEIINTh MPHU MOMOIIU (PU3HUYECKUX METOJOB, B
ONMCAHUU UCCIIEIOBAHMS BBIICIATH IPOBEPSIEMOE MPEANOI0KEHUE (TUIIOTE3Y), pa3IudaTh U
MHTEPIPETUPOBATh MONYyYEHHBIH pe3yibTaT, HAXOAWUTh OMIMOKH B XOJI€ OIBITA, JENaTh
BBIBO/JIBI 110 €T0 Pe3yNbTaTaM;

MPOBOANTDH OMBITH IO HAOMIOACHUIO (DU3UYECKUX SBICHHUM MM (DU3HMUECKUX CBOMCTB Tell:
dbopMynupoBaTh MPOBEPSIEMbIE MPEANONIOKEHHSI, COOMPATh YCTAaHOBKY M3 MPEAIOKEHHOTO
000py/I0BaHus, 3alIUCHIBATh XO/1 ONbITa U (POPMYIMPOBATH BHIBObL;

BBITIOJHATH TMPSMBbIE W3MEPEHHS] PACCTOSHUSA, BPEMEHM, Macchl Tela, 00bEéMa, CHIBI U
TEMIEPATypbl C HCIIOJB30BAHUEM AaHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM IMOTPEITHOCTH U3MEPEHUI;
IPOBOJUTH HCCIEOBaHUE 3aBUCHUMOCTH OAHON (U3MYECKOM BEIMUYMHBI OT JPYro c
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUl (3aBUCHUMOCTH YT PaBHOMEPHO JBIKYILErocs Tela
OT BPEMEHHU JABM)XKECHUS Tella, CUIIbl TPEHUS CKOJBKEHHS OT Beca Tena, kKadecTBa o0paboTKu
MOBEPXHOCTEHN TeI U HE3aBUCUMOCTH CHJIBI TPEHHUSI OT TUIOIIA U COMPUKOCHOBEHMUSI TEJI, CHUJIIBI
VIPYTOCTH OT yJTHHEHUSI TPYKUHBI, BBITATKUBAIOIIEH CHIIBI OT 00bEMa MOTPyKEHHON YacTH
Tela M OT IUIOTHOCTH KHJKOCTH, €€ He3aBHUCUMOCTH OT IUIOTHOCTH TeJa, OT TJyOWHBI, HA
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHIA MIJIaBaHU TEJ, YCIOBUI paBHOBECHS phluara u OJIOKOB),
y4acTBOBATh B IMJIAHUPOBAHUU Y4€OHOTO MCCIIEOBaHMs, COOUPATh YCTAHOBKY M BBIIOIHSTD
U3MEpEHUs, CJeays TMpelNIOKCHHOMY IUIaHy, (QUKCHPOBATh pPE3yabTaThl MOTYyYECHHOU
3aBHCUMOCTH (PU3WYECKUX BEJIMYMH B BHJE MPEIIOKEHHBIX TaONHIl U rpadukoB, enarh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEAOBAHUS;

MPOBOANTH KOCBEHHBIC U3MEPEHUS (PU3NIESCKUX BEIHUUH (TIOTHOCTH BEIIECTBA KUJIKOCTH U
TBEPJOrO Tejla, CWJIA TPEHUS CKOJBXEHMS, N1aBIICHHE BO3/1yXd, BBITAIKMBAIOLIAs CHIIA,
NEHCTBYIOMIAs HA TOTPYXKEHHOE B KUAKOCTH TeNO, KOAI((UIMEHT TOJE3HOTO ACUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEUI0KEHHON UHCTPYKIMH: TIPU BHIMOJIHEHUN U3MEPEHUN
coOMpaTh FIKCIIEPUMEHTATFHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHHUE NCKOMOUW BETHYHHBI,
co0Jr01aTh MpaBUJIa TEXHUKUA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;



YKa3bIBaTh MPUHIUIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIONTUECS COCYbI, OApOMETp, pbhIYar, MOJBHXKHBIM M HEIOIBHIKHBIH
0JIOK, HAKJIOHHAS IIJIOCKOCTb;
XapaKTepU30BaTh MPUHIUIILI JCHCTBUS M3yYCHHBIX MPUOOPOB U TEXHUYCSCKUX YCTPOMCTB C
OMOpol Ha WX ONHCaHus (B TOM YHCJC: IOIIMUIHAKHA, YCTPOHCTBO BOJOIPOBO/IA,
TUAPABIMYECKHUIA TTPEeCcC, MAaHOMETP, BBICOTOMEP, MOPITHEBOW HACOC, APEOMETP), UCIIOIB3Ys
3HaHHS O CBOMCTBaX (DM3MUYCCKUX SIBJICHUH M HE0OXoauMble (DHU3MYECKHE 3aKOHBI W
3aKOHOMEPHOCTH;
HPUBOIUTH MIPUMEPHI (HaXOAUTh HHHOPMAIUIO O TIPUMEPax ) MPAKTUISCKOr0 UCIIOIb30BaHUS
(GU3MYECKUX 3HAHWH B IIOBCEIHEBHOM KHM3HU JuIs oOecredeHus Oe30MacHOCTH IpH
oOpameHun ¢ TpuOOpaMu M TEXHUYSCKUMHU YCTPOMCTBAMH, COXPAHEHHUS 370POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH Cpejie;
OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(pOpMAIuK B MIHTEpHETE B COOTBETCTBHHU C 33JIaHHBIM
MTOMCKOBBIM 3aIpOCOM, Ha OCHOBE HMMECIONIMXCS 3HAHWA M MyTEM CpPaBHEHUS Pa3IMYHBIX
HMCTOYHHUKOB BBIICIATh HHPOPMAIUIO, KOTOpas SBJISETCS MPOTHBOPSUNBOM HIIM MOKET OBITh
HEJIOCTOBEPHOM;
UCIIOJIB30BaTh TPU BBIMOJIHEHUH YYEOHBIX 3aJlaHWil Hay4HO--TIONYJSIPHYIO JIUTEpaTypy
(U3UUECKOT0 CONepIKaHMsI, CIPABOYHBIC MaTepHaibl, pecypchl ceTu VHTepHET, BiajeTh
npuéMaMi KOHCIIGKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus WHGOPMAIIUU U3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIC KpPAaTKHE MUCHMEHHBIC W YCTHBIC COOOIIECHHS Ha OCHOBE 2—3
HUCTOYHUKOB HWH(OpMAIMK (PU3MIECKOTO COJEp)KaHUS, B TOM YHUCJIEC NyOJIMYHO JeliaTh
KpaTKue COOOIEHUs O pe3ylbTarax MPOEKTOB WM y4eOHBIX HCCIEAOBAHUN, MPU ITOM
IrPaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHSITHWHBIN ammapaT Kypca (U3MKHU, COIMPOBOXKIAThH
BBICTYIUICHHE TTPE3CHTAIINEH;
IIPH BBITIOJTHCHUH Y4eOHBIX ITPOSKTOB M UCCIICIOBAaHUH pactpeieiaTh 00sS3aHHOCTH B TPYIIITS
B COOTBETCTBHMH C IOCTABJIEHHLIMHU 3aJa4aMH, CIIEJUTH 3a BHIIIOJHECHUEM IUIaHA JECHCTBUM,
aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKIAJ B JEATEIBHOCTh TPYMIBI, BHICTPAaUBAThH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIIHX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEMJIOBOE IBM)KEHUE aTOMOB U MOJIEKYI,
arperaTHpIE COCTOSHUS BEIECTBA, KPUCTAUTMYECKHE W aMOp(HbIC Tena, HACHIIIEHHBIA U
HEHACBIICHHBIM Map, BIAXHOCTb BO3/yXa, TEMIEpaTypa, BHYTPEHHSS SHEpPrus, TEMJIOBOi
JIBUTATEIb, DJIEMEHTAPHBIA AJIEKTPUUECKUH 3apsi, AJIEKTPHUUECKOE IOJIe, MPOBOJHUKA H
JUBJIEKTPUKH, TIOCTOSHHBIHN 3JEKTPUUYECKUN TOK, MATHUTHOE I10JIE;

pa3nuuaTh SBICHHWA (TEIJIOBOE pacIIMpeHHe W CXKaThe, TEeIUIoNepeaada, TeIuIoBOe
paBHOBECHE, CMauyMBaHWE, KaWULIPHBIC SBICHUS, MCIApEHUE, KOHACHCAIWs, TUIaBIICHHE,
KpUCcTamu3anus  (OTBEeplIEBaHHE), KHUIIEHHE, Terulonepenaya  (TEMJIONPOBOIHOCTS,
KOHBEKIIHSI, W3IydeHHE), OJCKTPU3aIMs TeJ, B3aMMOJCHCTBHE 3apsaoB, JCHCTBUS
AIIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJICHICTBHE MAarHuWTOB, JeicTBUE
MarHUTHOTO TIOJIST HA TIPOBOJHHUK C TOKOM, DJIEKTPOMArHUTHAS HHIYKIIMS) TIO OIMCAHUIO UX
XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (U3NYECKOE
SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKHX SIBICHUHI B OKpPYXKAlOIIEM MHpPE, B TOM
qrcie pU3NUecKue IBICHUS B IPUPO/IE: TTOBEPXHOCTHOE HATSKEHHE U KaWJUIIPHbIC SIBICHUS
B NIPHUPOJE, KPUCTAIBI B Ipupoje, u3inydenne ConHia, 3amMep3aHne BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHe POCHI, TyMaHa, MHEs, CHEra, HJIEKTPUYECKHE SIBJICHUS B aTMmocdepe,
JJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE TIoyie 3eMid, Opeiid IO0CoB, pOJb
MarHUTHOTO TMOJISL JUIA JKM3HM Ha 3emiie, MOJSIPHOE CHSIHHUE, MpPHU 3TOM MEPEBOAUTH



NPaKTUYECKYyI0 3ajady B Yy4yeOHYI0, BBIJCNATH CYIIECTBEHHBIE CBOWCTBa (TPU3HAKN)
(bu3nUecKuX sBICHUIA;

OINKCBHIBATh W3YYEHHBIC CBOWMCTBA TEJN M (PU3MUECKUE SBJICHUS, UCHONB3Ys (pusmueckue
BEIMYMHBI  (TeMIlepaTypa, BHYTPEHHSSI SHEprus, KOJMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEILIECTBAa, yJEJIbHAasg  TEIUIOTa  IUIABJIEHUS, yJelbHas  TEIuloTa
napooOpa3oBaHMs, yJelbHas TEIUIOTa CrOpaHus TOIUIMBA, KO3(PQPHULUUEHT IOJIEe3HOrOo
JICHCTBHSI TEIUIOBOM MAIlMHBI, OTHOCUTEIIbHAS BIIAXXHOCTb BO3/yXa, JJEKTPUUYECKUN 3apsil,
CHWJIa TOKA, DJJEKTPUYECKOE HAIpPsUKEHUE, CONPOTHBIICHHUE IIPOBOJHHUKA, YIEIbHOE
COIIPOTHBIICHUE BEIECTBA, padOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA), MPH OMHCAHUHU
IPaBUWIbHO TPAaKTOBaTh (DPU3MUYECKUI CMBICI HCHOJIb3YEeMBIX BEJIWYMH, OOO3HAUEHUS U
eIMHUIBI (PU3HUECKUX BETUYMH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYITMMU BEJIMYMHAMH, CTPOUTh TIpapUKd U3YyYEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEINYHH,

XapakTepu3oBaTh CBOWCTBA Tell, (PU3MYECKHE SIBIEHUS U IMPOLECCHI, HCIOJIb3Ys] OCHOBHBIE
IIOJIOKEHUS ~ MOJIEKYJIIDHO--KMHETUYECKOW TEOpUM CTPOCHHs  BEUIECTBA, IPHUHLHUII
CYTMEPIIO3UIINH MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS 3apsiia, 3akoH Oma 11t
ydacTka uenu, 3akoH JDxoyns—JleHna, 3aKOH COXpaHEHHs HHEPrUMM, IPU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKEHHE;
O0BICHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE CUTYaIUil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUYUHHO-CICICTBEHHBIE CBS3H,
CTpOUTH OOBsICHEHHE W3 |—2 JOrMYecKHX IIaroB ¢ OMOpoil Ha 1-2 M3yueHHBIX CBOWCTBA
bu3nuecKux sSBICHUN, GPU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7aui B 2—3 AEMCTBUSI, UCTIONb3Yys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE
¢u3nyecKkne BEITMYUHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auMl 3allMChIBaTh KPaTKOe YCJIOBUE,
BBISBIISATh HEAOCTATOK MAHHBIX JUIsl pELIeHMs 3a/]a4yM, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble i €€ pellleHus, IPOBOJIUTh PACUETHl U CPAaBHUBAThH MOJYYEHHOE 3HAUECHUE
(¢u3M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOYKHO PEUINTh HpPU MOMOLIM (PU3UYECKUX METOJIOB,
UCIIOJIb3YS ONMCAHUE UCCIEIOBaHMs, BBIJCIATH MPOBEPAEMOE MPEINOI0KEHNE, OLIEHUBATD
IIPABWJIBHOCTD NOPSIZIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIaTh BBIBOJIBI,

MPOBOAMTD OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Tell
(kanwIIsipHbIE SIBJICHUS, 3aBUCUMOCTH JIaBJIEHUS BO3[yXa OT €ro o0bEéMa, TeMIleparyphbl,
CKOPOCTH IIpOLecCa OCThIBAaHMS W HArpeBaHMs IpPU H3JIyYEHUU OT ILBETA M3JIydarollen
(morsomaroiei) MOBEepXHOCTH, CKOPOCTh HCIAPEHHUS BOJBI OT TEMIIEPATyphl KUIKOCTH U
ionaan €€ MOBEPXHOCTH, NIEKTPU3ALUsS TNl U B3aUMOAECUCTBUE IEKTPUUECKUX 3aps0B,
B3aMMOJICICTBHE MOCTOSHHBIX MAarHUTOB, BU3yaJIM3alllisi MAarHUTHBIX IOJIEH MOCTOSIHHBIX
MarHuToB, JEHCTBUS MAarHUTHOT'O I1OJISI HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBa  BJEKTPOJABUTATENSl IMOCTOSHHOTO TOKa): (OpMyJIHpOBaTh IpOBEpsieMble
IPENOI0KEHUs, COOUPaTh YCTAHOBKY U3 MPEUI0KEHHOT0 000pyI0BaHHUsI, OMUCHIBATH XOJ]
ombITa U (OPMYIHPOBATH BHIBOIbL;

BBITIOJIHAT IPSAMBIE U3MEPEHUS TEMIIEPATYPHI, OTHOCUTEIBHON BIIQXKHOCTH BO3/1YXa, CHJIbI
TOKa, HANpsHKEHUS C HUCIOJIb30BaHHUEM aHaJIOTOBBIX MPUOOPOB M JATYMKOB (U3NUYECKUX
BEJIMYMH, CpaBHMUBATh pE3yJbTaThl H3MEPEHUH C Y4YETOM 3aJaHHOW aOCOIIOTHOU
MOTPEIIHOCTH;

MIPOBOJIUTh HCCJICAOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOW BEIMYMHBI OT JAPYrod C
UCIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTh COINPOTHBIICHHS MPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAAY IIONEPEYHOI0 CEYEHMs] M YJENbHOI'O CONPOTUBIICHMS BEIIECTBA
IIPOBOJHMKA, CUJIBI TOKA, MUAYIIETO 4epe3 NPOBOJHUK, OT HANPsDHKEHUS HAa IPOBOJHHKE,
UCCJIEJOBAHUE IIOCJIEAOBATEIbHOTO W  MApAUIEIBHOTO COEAMHEHUN IPOBOJHUKOB):
IUIAHUPOBaTh HUCCIIEAOBAaHUE, COOMpaThb YCTAHOBKY U BBIIOJHATH H3MEPEHUs, CIELys



IPeI0KEHHOMY IJIaHy, PUKCHUPOBATh Pe3yIbTAThI TOJIyYCHHON 3aBUCUMOCTH B BUJIE TaOJIUI]
U rpaUKoB, 1e1aTh BBIBOBI 10 pE3ybTaTaM MCCIEIOBAHNUS;
IPOBOJIUTH KOCBEHHbIE H3MepeHHUs (U3NYECKUX BeIMYMH (yIenbHas TEIIOEMKOCTb
BEIIIECTBA, CONPOTHUBIEHHE INPOBOAHMKA, pab0Ta M MOILMHOCTh 3JIEKTPUUYECKOro TOKa):
IUIAHUPOBaTh ~ M3MEPEHHUs, COOHMpaTh  SKCHEPUMEHTAIBHYIO  YCTAHOBKY,  CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUUHBL;
cOOJTIO/IaTh MpaBHJia TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000pYI0BaHHUEM;
XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3yYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOpOl HAa MX ONUCaHUA (B TOM YUCIE: CUCTEMA OTOIUIEHHSI JJOMOB, TUTPOMETp, NapoBas
TypOHHa, aMIIEPMETP, BOJIBTMETP, CUETUHK IEKTPUUECKON IHEPIUHU, JIEKTPOOCBETUTEIbHBIC
puOOpbI, HArpeBATEIbHBIE ANEKTPOIPUOOPHI (IIPUMEPHI), JIEKTPUUECKHE IPEAOXPAHUTENH,
3JIEKTPOMArHuT, 3JEKTPOJBUraTelb MOCTOSHHOIO TOKA), MCIOJb3Ysl 3HAHUS O CBOMCTBAX
¢u3nUecKux SBICHUA U HEOOXOMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
pacrio3HaBaTh IPOCThIE TEXHUUYECKUE YCTPOHCTBA U U3MEPUTEIbHbBIE PUOOPHI IO CXeMaM U
CXEMaTHYHbIM PUCYHKaM ()KUJKOCTHBIH TEpPMOMETpP, TEPMOC, ICUXPOMETP, TUIPOMETP,
JBUTATE€lb BHYTPEHHEIO CrOpPaHHs, JJIEKTPOCKON, pEeoCcTar), COCTaBISITh CXEMBI
JIEKTPUUECKUX LENel ¢ MOC/Ie0BaTEeIbHBIM U MapajliebHbIM COEIMHEHUEM 3JIEMEHTOB,
pa3nuyasi yCIOBHbIE 0003HAUYEHUS DJIEMEHTOB JJIEKTPUUECKUX LETEH;
IPUBOAUTH IPUMEPHI (HAXOAUTh HH(OPMALIHIO O IPUMEPAX ) MPAKTUUYECKOT0 UCTIOIb30BAHUS
¢u3nueckux 3HAHUA B IIOBCEJHEBHOW JKU3HU A oOecreyeHHs O€30MacHOCTU IpU
oOpaileHun ¢ npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 370pPOBbS U
COOJIIOJIEHHSI HOPM 3KOJOI'MYECKOI0 MIOBEJCHUS B OKpY Katollel cpejie;
OCYIIECTBIIATh MOUCK MHPOpMAIUK (PU3MUECKOTO cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HaHMM M MyTEM CpaBHEHUS JOIOJIHUTENbHBIX MCTOYHUKOB BBIJCNAThH
UH(POPMAILINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IPH BBIMOJIHEHUHM YYE€OHBIX 3a/JlaHUi HaydyHO--TIOMYJISIPHYIO JIMUTEpaTypy
(du3nyecKoro cojiepkaHus, CIpaBOYHbIE MaTepHalbl, pecypchl ceth VHTepHeT, BialeTh
npuéMamMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMALUU U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHbIE IHCBMEHHbIE W KpaTKUe YCTHBIE COOOIIeHus, 00001mas
MH(OpPMALIMI0O W3 HECKOJIbKUX MCTOYHHUKOB (PU3MUECKOrO COJep)KaHus, B TOM 4YHCIIE
NyOJIMYHO TPENCTABIATh PE3yJbTaThl MPOEKTHOW WIIM HCCIE0BATENbCKON J1eATENIbHOCTH,
IpU 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIM NOHATUHHBIM ammapar Kypca (QU3uKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;
IpU BBINOJIHEHWH YYE€OHBIX MPOEKTOB U HUCCIENOBaHUM (U3NYECKUX TPOIIECCOB
pacnpeaensTh 005S3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTAaBJICHHBIMU 33Ja4aMHu, CJIEAUTh
3a BBINOJIHEHMEM IUIaHA [JEHCTBUM M KOPPEKTHpOBaTh €ro, aJcKBaTHO OLIEHUBATH
COOCTBEHHBIM BKJIQJ, B JESATENbHOCTb TIpPYMIMbl, BBICTPaUBaTh KOMMYHHUKATUBHOE
B3aUMO/IEIICTBHE, IPOSBIISSA TOTOBHOCTh pa3pemiaTb KOH(QIUKTHIL.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BAaTh  MOHSATHUSA: CcHUCTeMa OTcy€Ta, MaTepuajgbHas TOYKa, TPaeKTOpHs,
OTHOCHUTEIIbHOCTh MEXaHMYECKOTO JIBWXKEHUs, Jedopmanus (ympyras, IUlacTHYecKast),
TPEHME, LIEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M INEPETPY3KU, LEHTP TAKECTH,
abCoMIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKHE
Koie0aHusl ¥ BOJIHBI, 3BYK, HH(Pa3BYK U YJIBTPA3BYK, 3JIEKTPOMATrHUTHBIC BOJHBI, IIIKAJa
JJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M 1abHO30PKOCTb, CIEKTPbl UCIYCKAHUS U
MOTJIONICHMS, alnb(a-, 0eTa- U TaMMa-U3Ty4eHUs], HU30TOIIBI, SAepHAsl YHEPTEeTHKA,

pa3iauuath SIBICHHA (paBHOMEpPHOE U HEpPAaBHOMEpPHOE MPSIMOJMHEIHOE [IBUXKEHUE,
PaBHOYCKOPEHHOE MPSAMOJMHEWHOE [BH)KEHUE, CBOOOJHOE MaJieHue Tell, paBHOMEpPHOE



JIBIDKEHUE IO OKPYXXKHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE JBIKEHHE, KojeOaTeIbHOoe
JBIDKEHUE (3aTyXalolMe U BBIHYX/IECHHBbIE KOJEOaHUs), PE30HAHC, BOJIHOBOE JIBUXKEHHE,
OTpaXEHME 3BYKA, NPSMOJIMHEHHOE PacIpOCTpaHEHHE, OTPaKEHHUE U IIPEIOMIICHUE CBETA,
IIOJITHOE BHYTPEHHEE OTpa)K€HHE CBETa, Pa3jIo’KEHHE OEJoro CBeTa B CIIEKTP M CI0XKEHUE
CHEKTPAJIbHBIX 1IBETOB, TUCIEPCUSl CBETA, ECTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHUE
JMHEWYATOro CHEKTpa M3JIy4eHHs) IO ONMCAHHIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIKX JaHHOE (PU3HUECKOE SBICHNUE;

pacrio3HaBaTh IPOSIBIEHUE U3YYEHHbIX (U3NYECKUX SBICHUN B OKPY)KaIOLIEM MHpE (B TOM
qrcie GpusnuecKue siBICHUs B IPUPOJIS: PUIIMBHI M OTJIMBBI, JBIKEeHUE 11aHeT COHEeYHOM
CHCTEMBl, PEAKTUBHOE JBMKCHHME JKUBBIX OPIaHHU3MOB, BOCIPUATHE 3BYKOB XKMBOTHBIMH,
3eMJIETPSICEHHE, CEIICMUYECKHE BOJHBI, L[yHAMH, 3XO, L[BETA TEJ, ONTHUUYECKUE SIBJICHUS B
npupojie, OUOJOrMuecKoe AEHCTBUE BUAMMOIO, YIbTPa(pHOIETOBOIO U PEHTTEHOBCKOI'O
U3JTy4YeHUH, €CTECTBEHHbIM paJMOAaKTUBHBIN (POH, KOCMUYECKHE JYy4H, PaJUOAKTHUBHOE
U3JIy4YeHUEe MPUPOJHBIX MHUHEPAJIOB, JIEHCTBHE PaJMOAKTUBHBIX W3Jy4eHUH Ha OpraHu3M
YyelioBeKa), MpU OSTOM MEPEBOJUTh NPAKTHUUECKYI 3aJady B Y4eOHYyI0, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUH;

OIKCBHIBATh W3YYEHHBIC CBOWCTBA TEJN M (PU3MUECKUE SIBJICHUS, UCTONB3Ys (pusmueckue
BEJIMYMHBI (CpeqHSsi M MIHOBEHHAs CKOPOCTb Teja IPH HEPaAaBHOMEPHOM JBUKECHHH,
YCKOpEHHUe, NepeMelleHue, MyTh, YIJoBas CKOPOCThb, CHJIa TPEHUs, CHJIa YIPYrocTH, CHIIa
TSKECTH, YCKOPEHHE CBOOOJHOrO MaJeHUs, BEC Teja, MUMIYJIbC Tea, HUMIIYJIbC CHIIbI,
MeXaHu4eckass paboTa M MOIIHOCTb, IOTEHUMaNbHas HHEpPrus Teja, MOIHITOrO HaJ
MOBEPXHOCTBIO 3€MJIM, IOTEHIIMAIbHASL SHEPIHsI CXKATOM MPYKUHBI, KHHETUYECKAsl YIHEPIUs,
NOJIHAsi MEXaHW4ecKasl SHeprus, Nepuo] U 4actoTra KojeOaHWi, JUIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIIEHUS CPEbl), IPU OMHCAHUU
NPaBUWIbHO TPAaKTOBaTh (DU3MUYECKUI CMBICT HCHONb3yeMbIX BEJIMYMH, O00O3HAueHUs M
€AMHULIBI (PU3NUYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (U3HUECKYIO
BEIMYMHY C JPYTMMH BeJIMYHMHAMH, CTPOUTh TpapUKd M3YyYEHHBIX 3aBHUCHUMOCTEH
(GUBHUYECKUX BEIMYHH,

XapakTepu3oBaTh CBOMCTBa Tej, (U3MYECKHE SIBICHHUS U IPOLECCHI, HUCHOIb3ys 3aKOH
COXPaHEHMsI PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUII CYNIEPIIO3ULIANA CHUJI, TPUHIIMII
OTHOCUTENbHOCTH [anumnes, 3akoHbl HpIOTOHa, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHbI
OTpa)XCHUsI U IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsJ0BOI0 U MAaCCOBOIO YHCEI IIPH
AJIEPHBIX PEaKLUsX, IPU ITOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €TI0
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh IMPUYUHHO--CIEICTBEHHbIE CBS3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKHX IAaroB C OMOpoil Ha 2—3 M3yueHHBIX CBOWCTBA
buznyecKux SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pewiath pacuéTHbIE 3aJaud (ONMMparoIIUecss Ha CHUCTeMY M3 2—3 ypaBHEHMIi), MCIONb3YS
3aKOHBI U (OPMYIIbI, CBSI3bIBaIONINE (PU3NUYECKUE BEIMUMHBI: Ha OCHOBE aHalIM3a YCIOBUS
3aJ]a4uM 3alMChIBaTh KPaTKOE yCJIOBHE, BBIABIATH HEIOCTAIOIINE WM M30BITOYHbBIE TaHHBIE,
BBIOMpPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBIE ISl pEIIeHUs, MPOBOAUTH PACUYETHl U
OLICHUBATh PEAIMCTUYHOCTH MOTYYEHHOIO 3HaYCHUS] (PU3NYECKON BETMUHHBI,

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXXHO PELIMTH MPHU MOMOMIM (PU3MYECKHX METOIOB,
UCIIOJIb3YSl ONMCAHUE UCCIIEI0BaHMS, BBIACIATH IPOBEPSIEMOE IPEAIION0KEHNE, OLIEHUBATh
NPaBUIBHOCTh MOPSJIKAa MPOBEICHUS MCCIENOBaHUs, AeJaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTBITOB;

IPOBOJUTH OMBITHI O HAOIIONEHHUIO (PU3NYECKUX ABJICHUNM WIN (PU3NYECKUX CBOMCTB Tel
(u3ydeHue BTOpOro 3akoHa HploToHa, 3aKOHA COXpaHEHMs YHEPTUHU, 3aBUCUMOCTh MEepHOA
KOJICOAHUH IPYKUHHOTO MasiTHUKA OT MacChl Tpy3a M )KECTKOCTH NPY>KUHBI U HE3aBUCUMOCTb



OT aMIUIUTYbl MaJbIX KOJeOaHH, NMPSMOIMHENHHOE paclpOCTpPaHEHUE CBETA, Pa3jioKEeHUE
0enoro cBera B CIEKTP, U3yu€HHE CBOWMCTB M300pa)K€HUs B IJIOCKOM 3€pKaje U CBOMCTB
M300paKeHHs TpeIMeTa B COOMpAroIIell JTUH3e, HAONIOJACHHUE CIUIONIHBIX M JIMHEHYaThIX
CIEKTPOB HM3JIY4EHHUs): CaMOCTOSATEIBHO COOMpaTh YCTAHOBKY M3 M30bITOYHOro Habopa
000pyI0BaHUSsl, ONMCHIBATh XOJ] OIBITA U €TI0 Pe3ybTaThl, (HOPMYIHUPOBATH BBIBOIBI;
IPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OlIpeaelisis CpelHee 3HaueHHe
U3MepAEeMOii BETMYUHBI ((POKYCHOE pacCTOSHUE COOMPAIOIIEH JIMH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3NYECKUX BEJIMYHMH C UCTIOIB30BAHUEM MPSMBIX
U3MEpeHUil (3aBHCUMOCTh IYTH OT BPEMEHH IPH PABHOYCKOPEHHOM J[IBHXKEHHU 0€3
HayaJbHOM CKOPOCTH, MepHoAa KojeOaHUH MaTeMaTHMYeCKOro MasTHUKA OT JUIMHBI HUTH,
3aBHCUMOCTH yIJIa OTPaKEHUS CBETa OT yIjla MaJCHUS W yrila MPeJOMIICHUS OT yria
naJieHus): IJIaHUPOBATh UCCIIEI0BaHUE, CAMOCTOSATENIbHO COOUPATh YCTaHOBKY, (DUKCHPOBAThH
pe3yabTaThI MOJYYEHHON 3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BHIE TaONUIl U TpaduKoB,
JieN1aTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHS (DPU3MUYECKUX BEIWYHH (CPEIHSS CKOPOCTh U YCKOpEHHE
TeJa TpPU PABHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOJHOTO MaJCHUSs, KECTKOCTh
HPYXKUHBI, KO3()(GULIUEHT TPEHUS CKOJIBKEHUS, MEXaHu4ecKasi padoTa U MOIIHOCTb, 4YaCcTOTa
U Tepuoj KojeOaHWi MaTeMaTH4ecKOro M TNPYKHHHOTO MAasTHUKOB, ONTHYECKas CHja
coOuparonied JHMH3bI, PAAMOAKTUBHBIA (OH): IUIAHUPOBATh H3MEPEHUs, COOHMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIIIOJHATH WM3MEPEHHS, CIEAYs TPEATIOKCHHOM
MHCTPYKLIMH, BBIYUCIATh 3HAaUEHUE BEJIMYUHBI U aHAIU3UPOBATH MOJYyYEHHbIE PE3YJIbTaThI C
Y4E€TOM 3aIaHHON MTOTPENTHOCTH U3MEPEHUM;

co0uTr0/1aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpPHBIM 000pyI0BaHUEM;
pas3inyaTh OCHOBHBIE MPU3HAKM U3YYEHHBIX (PU3NYECKUX MOJEJIEH: MaTepHajbHas TOYKa,
abCoJIIOTHO TBEPJIOE TEJIO, TOYEUHBIH MCTOYHMK CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas
MOJIENTb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI IEHCTBHUS N3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C
OMOpOil Ha WX omucaHMs (B TOM YMCIE: CHUIOMETp, JAATUUKHU IOJIOKEHHsI, PACCTOSHUS U
YCKOPEHHs, paKeTa, HXOJIOT, OYKH, TEpPHUCKOI, (oToammapar, ONTUYECKHE CBETOBOJIBI,
CIIEKTPOCKOII, JI03UMETp, KaMepa BuibcoHa), UCTIONb3ys 3HAHHUS O CBOMCTBAaX (PU3MYECKUX
ABJIEHUN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHCYHKH H3YYEHHBIX TEXHMYECKHX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX TPOIECCOB NpPU pelIeHHH Yy4eOHO--
NPaKTUIECKHUX 33]1a9, ONTHYECKHE CXEMBI JUIsl TOCTPOCHHS N300paKeHNUH B TUTOCKOM 3epKaJie
U cobuparoleit TuH3e;

MPUBOIUTH MPUMEPHI (HAXOAUTh HH(OPMAIIHIO 0 IPUMEPaX ) TPAKTHIECKOTO UCTIONH30BaHUS
¢u3nueckux 3HAHMA B TIOBCEJHEBHOW >KM3HU A oOecrieueHHs O€30MacHOCTH MpU
oOpamieHnr ¢ TPUOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/I0POBBS H
COOJTIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBEJCHHUS B OKpY Kalollei cpejie;

OCYIIECTBIISATh TOWUCK wuHGpopMmanmu  (usmyeckoro comepkanus B VIHTepHeTe,
CaMOCTOSITENIbHO ~ (POPMYJIUPYST TIOWCKOBBIA ~ 3alpoc, HAXOIUTh TYTH OIpPEIeIICHUS
JIOCTOBEPHOCTH  NOJYYEHHOM HMH(POpPMALMM HAa OCHOBE HMEIOIIMXCS 3HAaHUM U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCITOJIb30BaTh NPU BBINMOJHEHUHM YYEOHBIX 3alaHUM HAaydyHO--TIONYJSIPHYIO JUTEpaTypy
¢u3uUecKoro conepKaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT, BlajeThb
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOpPMALUU U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYT'YIO;

CO3/1aBaThb COOCTBEHHBIC NMHCBMEHHBIE M YCTHBIE COOOILIEHMS Ha OCHOBE MH(POpPMALUU M3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COAEP)KaHUs, MyOJIMYHO MPECTABIATh PE3YIbTAThI



IIPOCKTHOM WM HCCIEAOBATEIBCKOW ACATENBHOCTH, IPHU 3TOM T'PaMOTHO HCIIOJIB30BaTh
U3yYEHHBI TOHATUHHBIA ammapaT M3y4aeMoro pasjiena (U3MKH M CONPOBOXKAATh
BBICTYIIJICHHUE TIPe3eHTaHEeN C yu€TOM 0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC

KoanyecTBo 4acoB

N HaumeHoBaHue pa3/iesioB U TeM MPOTrPaMMbI K 1§ JU1EKTPOHHbIE (IHPPOBLIC)
n/n pa porp Bcero OHTPO.ILHBIE PaKTHiecKue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
1.1 dusuka - HayKa 0 IPHUPOJIE 2 bubnmorexa LIOK
' YyKa O HpHpo https://m.edso0.ru/7f416194
bubnunoreka LIOK
12 PH3HYECKHIE BETHHHIbI 2 . https://m.edsoo0.ru/7f416194
. bubnuorexa [JOK
13 EcTtecTBeHHOHay4YHBI METOJ1 TO3HAHUS 2 1 hitps://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpocHue BelecTBa 1 bubmmorexa LTOK
' P B https://m.edsoo0.ru/7f416194
2.2 JIBrm>xeHnEe U B3aUMOJICHCTBHE YaCTHIL BEISCTBA 2 1 bubmmorexa [IOK
' a H Bl https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 hitps://m.edsoo.ru/7f416194
Uroro no pazaeny )
Pa3nen 3. /IBu:xeHue u B3auMo/ielicTBHE TeJ
but6mmorekxa [IOK
3.1 Mexareckoe ABIKCHAE 3 https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
32 Mrepuii, Macea, MIOTHOCTE 4 . https://m.edsoo.ru/7f416194
3.3 Cuna. Buagp! cunn 14 1 2 bubmorexa LIOK

https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro mo pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B
41 Masnenue. llepenaya naBiaeHus TBEPAbIMUA 3 Bu6muotexa [JOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bub6nmoreka [IOK
4.2 JlaBIeHue KuKOCTH > https://m.edso0.ru/7f416194
bubnunorexa LIOK
4.3 ATmoceproe naseHie 6 https://m.edsoo0.ru/7f416194
44 JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B v 1 3 bubmuoreka [{OK
' HUX TEJIO0 https://m.edsoo0.ru/7f416194
Utoro no pazneny 21
Paznen 5. PaboTa u MOIIIHOCTB. JHeEpPIUs
bubmuoreka [{OK
>1 Pabora u momsocts 3 . https://m.edsoo0.ru/7f416194
bubnmorexa LIOK
5.2 Hpoctere mexarmsmbl > . https://m.edsoo0.ru/7f416194
bubmmoteka IIOK
53 Mexaneckas SHeprius 4 1 . https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 12
8 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
. HaumenoBaHue pa3jie/ioB U TeM (uu¢posBbie)
Ne n/m NporpamMmbI Beero Kourpontubie  Ilpakruyeckue oOpa3oBaTe/ibHbIE
padoThl padoThl

pecypcbl
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Paznen 1. TensioBuIe ABJIeHUSA

. bu6mmoreka [IOK
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 1 hitps://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
12 Tenoseie npouecce! 21 . > https://m.eds&.ru/7f418lce
Uroro mo pazneny 28
Pa3nen 2. DjiekTpuyecKHe H MATHUTHBIE SIBJIEHHSA
21 DINeKTpUUECKHE 3apsiabl. 3apssKeHHbBIS 7 1 bubnuorexa [JOK
' TeJa U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
23 Marmuribie ABCHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
24 DTIEKTPOMATHHTHA HHIYKIIHS 4 https://m.edséf).ru/?f418lce
Hroro no paszneny 37
PezepBHOE Bpemst 3 1
OBIIEE KOJIMYECTBO YACOB I1O 68 5 145
ITPOI'PAMME '
9 KUIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
. HaumenoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne i/m R —— Beero Ko;npo.nbnble HpﬁaKanecmle 0BpA30OBATENBHBIE
padoThI padoThI pecype
Paznen 1. Mexannveckue siBJeHUsl
11 MexaHndeckoe IBHKEHHUE U CIIOCOOBI €T0 10 1 1 bu6mmorexa [IOK

OITMCaHu

https://m.edsoo.ru/7f41a4a6
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. bu6mmoreka [IOK
12 BaauMojieCTBHE Tex 20 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
L3 3aKOHbI COXpaHeHILA 10 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3znea 2. MexaHn4ecKHe KOJI€0AHUA U BOJTHBI
bubmuorexa [JOK
21 Mexanurieckie kozeOanis ! https://m.edso00.ru/7f41a4aé
bubmuorexa [JOK
22 Mexarisiecie Boibl. 3pyK 8 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pa3nes 3. DjieKTpOMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

31 DJIEKTPOMAarHuTHOE MOJIE U 6 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
41 3aK0HBI PACIIPOCTPAHEHHUS CBETA 6 bubmmorexa LJOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3pen 5. KBanToBble iBJIeHUS
51 HcnyckaHnue 1 NOrJIoOIEHNE CBETA aTOMOM 4 Brbmuotexa LIOK
' y i https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHre aTOMHOTO sijipa 6 bubmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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53 SnepHble peakuu

bu6mmoreka [IOK

! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3zneu 6. [loBTOpUTEIbHO-00001IaK0IIMIA MOYJIb
6.1 [ToBTOpEeHHE 1 0000IIIEHNE CONEePKAHUS 9 2 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 102 27

[TPOT'PAMME



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

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
» ®usuka , 7 knacc/ .M. Ilepeimkun, A.M.NBanoB,-3- u31., mepepad. - MockBa;
[Mpoceemienne,2023.-239,[1] c.:u.
» Gusuka 8 kimace/ A.B.Ilepeimkun, A.W. BanoB. 4 u3z.,crep. Mocksa: [Ipocsenienne 2024-
255,[1]c.: w.
» dusuka, 9 xnacc/ A.B. [lepeimkun, E.M. I'yrauk, A.M.1BanoB, M.A.IletpoBa- 5 u3n., ctep.
Mockaa: [Ipocsenienne,2025.-350, [2] C .: ui1.

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

7 KIIACC

KonTponbHo-uzmepurensubsie Matepuansl. @usuka: 7 knace/ Coct. H.U. 3opun. - M.: BAKO,
2020. CoopHuk 3a1a4 1o ¢usuke. 7-9 kinaccel/ABT.-cocT. E.I'. MockoBkuna, B.A. Bonkos. - 5-
e u3a. - M.: BAKO, 2018.

dwusuka. 7 kiacc: yaebHo-meroandeckoe nocooue/ A.E. Mapon, E.A. Mapon. - 11-¢ u3j.,
crepeorurl. - M.: JIpoda, 2013.

8 KIIACC

KonTponbHo-uzmepurensusie Matepuansl. @usuka: 8 kinace/ Coct. H.U. 3opun. - M.: BAKO,
2020. Coopnuk 3a1a4 o ¢usuke. 7-9 kinaccel/ABT.-cocT. E.I'. MockoBkuna, B.A. Bonkos. - 5-
e u3a. - M.: BAKO, 2018.

dwusuka. 8 kiacc: yuebHo-meroandeckoe nocooue/ A.E. Mapon, E.A. Mapos. - 11-¢ u3j.,
crepeorurl. - M.: JIpoda, 2013.

9 KIIACC

KontponbsHo-u3meputensHble Matepuansl. Pusuka: 9 knace/ Coct. H.M. 3opun. - M.: BAKO,
2020. CoopHuk 3anau no gusuke. 7-9 knaccol/ABT.-cocT. E.I'. MockoBkuHa, B.A. Bonkos. - 5-
e m31. - M.: BAKO, 2018.

®dusmka. 9 kiace: yaueoHo-meronuueckoe mocooue/ A.E. Mapon, E.A. Mapon. - 11-e uzs,.,
crepeotu. - M.: JIpoga, 2013.

HA®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
7 KJIIACC

https://educont.ru/

http://school-collection.edu.ru/catalog/

8 KJIIACC

https://educont.ru/

http://school-collection.edu.ru/catalog/

9 KJIACC

https://educont.ru/

http://school-collection.edu.ru/catalog/



