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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no gu3smuke Ha ypoBHE OCHOBHOI'O 00I1I€ro 00pa3oBaHUs COCTABIIEHA HA OCHOBE
NOJIOKEHUH © TpeOOBaHM K pe3yabTaraM OCBOCGHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHOI porpaMmsbl, peactaBieHHbIX B PI'OC 00O, a Takke ¢ yuéToM deaepaabHOn
paboueii mporpammsl BoctinTanus U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.

Copmepxanue  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alHi0 HM3y4YeHus (U3MKH Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme 1no (u3uke y4UTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHusl.

[IporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe y4yeOHOro mMarepuala 1o rojiam
o0ydeHus:i (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHs IPEIMETHOTO COJEPKAHUSA U yUETE BO3PACTHBIX 0COOEHHOCTEH
o0ydJarouuxcsi.

[Tporpamma no ¢usuke pazpaboTaHa c LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

dusmka sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUE€OHBIX ITPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE IPOILIECCOB M SIBJICHUH, U3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
MO3HAHUs, TO €CTh CII0C00a MOMYYEHUs JOCTOBEPHBIX 3HAHUH 0 MUpe.

OpnHa U3 NaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHuUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH W HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpeArojaraeT OBJAJEHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!

— HAy4YHO OOBSCHATH SIBJICHUS;

— OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

— MHTEPHPETUPOBATh JAHHBIE U HCIOJIb30BaTh HAy4YHBIE JOKA3aTEJIbCTBA JJIS NOJYyYEHUS

BBIBOJIOB.
[lenu wm3yueHuss (U3UKUM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OMNpEACTICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk1€HHON pemenneM Komnermn MunncreperBa npocsenieHust Poccuiickonn @epepannn
(mpotokoi ot 3 nexabdbps 2019 r. Ne [1K-4BH).
Henu n3yyenus puanku:
— npuoOpeTeHHe HUHTepeca U CTPEeMJIEHUS OOyYaroIIUXCcs K HAyYHOMY HU3YYEHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE TPEACTAaBICHMH O HAydHOM METOJe TMO3HaHUA U (opMupoBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

— (¢dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMSI KaK pe3yibTaTa U3Y4YE€HUsS OCHOB CTPOEHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

— (QopmupoBaHUE MPEACTABICHUN O ponu (GUNKU I PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

— pa3BUTHE TIPEJACTABICHHM O BO3MOXHBIX cdepax Oymymeld mnpodeccnoHaATbHOM
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEUIIEMY O0yYSHHIO B 3TOM
HalpaBJICHUU.



JlocTuxkeHne 3TUX Iefnedl mporpaMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICAYIOUINX 3aa4:

npruoOpeTeHne 3HaHUK O TUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHMYECKHX, TETIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

NpHOOpETEeHUE YMCHHA ONHCHIBATH H  OOBICHATH (DU3MYECKHE SBICHHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

OCBOEHHE METOJIOB pELICHHsS MPOCTEHIIMX pacu€THBIX 3aJad C MCIOJIb30BAaHUEM
(buU3HYECKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUN HAONIOAATh NPHUPOJHBIC SBICHUS U  BBINONHITH  OTBITHI,
nabopaTtopHble PabOTHl W SKCIEPUMEHTAJIbHBIE MCCIEIOBAaHUS C MCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

OCBOCHHE TMPHUEMOB paboThl ¢ WH(pOpManuend (GU3NIECKOro CoAepkKaHUS, BKIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX MJOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUYECKOE
OlLICHMBaHME UH(OPMALINU;

3HAKOMCTBO CO chepaMu MPOPECCHOHATBHON EATEIIPHOCTH, CBI3aHHBIMU C (DU3HKOU,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha wn3ydenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B

HEJIEIIO),

B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).



COJEP)KAHUE YYEBHOI'O ITIPEJJMETA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUU OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3nYECKUEe SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, ANEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuuuH. Dusndeckue HpUOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoaHas CUCTEMA €IMHMUII.

Kak ¢u3uka u npyrue ecreCTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHMs: HaOJIOJeHHe, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bu3NYECKUX SIBICHUN C TOMOIIBIO MOJIENICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, SJIEKTPUUECKHUE, MAarHUTHBIEC, CBETOBBIC SIBIICHHUSI.

2. Dusudeckue MpUOOPHI M MPOIEAYPa MPSIMBIX U3MEPCHHI aHAJIIOTOBBIM M ITU(POBBIM

puoOpOM.

Jlabopamopnuvie padbomot u onvimol.

Omnpenenenue HEHbl JeIeHUs IIKAIbl K3MEPUTEIHLHOTO MPUOOpa.
W3mepenne paccTOsTHUM.
N3mepenne o0bEMa KUIKOCTH B TBEPOTO TeIa.
Onpenenenue pasMepoB MabIX TEN.
W3mepenne teMrmepaTypbl NOpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JaTudKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHUS O HPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA IIApHKa,
MYLEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIe, 4YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3nes 2. [leppoHavyaibHbIe CBEJCHHA O CTPOCHHMH BeILECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITH, JO0Ka3bIBaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMSI 4YaCTUI[ C TEMIEpaTypoOi.
bpoyHnoBckoe naBmkenue, auddysus. B3aumonelicTBHe 4YacTHIl BEIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTayminyeckux) Teia. B3auMocCBsA3b MeEXJy CBONCTBaAaMH BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue nuddys3un.

3. HaOmonenue siBeHWiA, OOBSCHSIIOMNXCS MPUTSDKEHUEM HITM OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3aUMO/ieiicTBHE TeJl.

Mexanuueckoe JBHUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBH)KEHUH. Pacu€r myTu U BpeMEeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonelcTBHEe Tell KAk NpPUYMHA W3MEHEHUs
CKOpOCTU JIBMKEHHUs Tesl. Macca kak mMepa umHepTHOCTH Tena. I[lmoTtHocTh BemiecTBa. CBS3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.
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Cuna kak XapakTepucThka B3aummojaeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIeHUE TATOTEeHUs U cuila TsokecTH. Cuiia TshKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBnogaeiictByromas cui. Cuia Tpenusi. TpeHue CKOJIbXKEHUs U TPEHUE MoKos1. TpeHue B mpupo/ie
Y TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne ckopoCcTu MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habmroienue siBieHUs] UHEPIIUH.
HabGmonenue n3meHeHus: CKOPOCTHU MPHU B3aUMOJICHCTBUH TEll.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
Jlaﬁopamopnbte pabomot u onvimel.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO ABUKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WM IIapuKa MO0 HAKIOHHOM
MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsOKEHHs (nedopMaiiuu) MpyKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThL, JEMOHCTPHUPYIOIINE 3aBUCMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

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

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUCHUS J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00bEMa, Temmneparypsl. [lepenaya qaBineHus TBEPABIME TEIAMHU, JKUIKOCTSIMH U
razamu. 3akoH Ilackams. [lHeBMaTmyeckue MammHbl. 3aBUCHUMOCTH JIaBJIICHUS KUJIKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmaromuecs cocyabl.  [uapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpUuuHBI CylIecTBOBAaHUS BO3IYITHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX Teo. BelTankuBarorias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenaua naBiaeHuUs: KUIKOCTHIO U Fa30M.

Coo0mraronecs: CoCy/Isbl.

I'mapaBnuyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMaA MOTPYKEHHOW dYacTh Tela Hu

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcnoBue miaBaHus TeJ: IUIaBaHWE WM TIOTPY)KEHHE TeI B 3aBHUCHUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeznencHue BBHITAJIKUBAIOMIEH CHUJIBI, JEHCTBYIOIIEH Ha TeNO, MOTPYXEHHOE B
KUIKOCTb.
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3. IIpoBepka HE3aBUCHUMOCTH BHITAIKUBAIOIICH CHITBI, IEHCTBYIONIEH HA TEJIO B )KUJIKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, EHCTBYIONIEH Ha
TEJIO B KHMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyumpoBanue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOJKM M OIpeleleHuE €€

rPYy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs MJIO0CKOCTh. [IpaBuiio paBHOBeCHs phryara.
[IpumeHneHnue mpaBwiia paBHOBECHS pbluara K OJoKy. «3o0yioToe mpaBmio» MmexaHuku. KITJ]
MIPOCTBIX MEXaHU3MOB. [IpoCThIe MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sHeprus. Kunetnueckas 1 noreHuuanbHas sHeprus. [Ipespamienue ogqHoro
BUJIa MEXAHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPaHEHUs SHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimel.

1. Ompenenennie paOOTBI CUJIBI TPEHHUS NPU PABHOMEPHOM JIBWKEHUM Tejla II0

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

3. Hsmepenne KIIJ] HakIOHHON MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTHUH.

8 KUIACC

Pa3nen 6. TenuioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

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

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBW)KEHHUS YacTHLL.
BuyTtpennsis sneprus. CrnocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTHH: TeIIoNepeaya v COBEpIIeHUE
paboTsl. Busl Teruionepenaun: TEIUIONPOBOAHOCTh, KOHBEKITHS, U3Iy4YEHUE.

KonudecTBo TemnoTel. YenbHas TEMIOEMKOCTh BEIIECTBA. TeMI000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAITMYECKHX
BEIIECTB. YeNbHas TemioTa IuiaBileHus. [lapooOpa3oBanume u KoHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHsS. 3aBUCUMOCTh TeMIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATEIH U 3alIUTa OKPYKaroLeH Cpeibl.

3aKOH COXpaHEHUs U MIPEBPAILIEHUs] SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Habmroienue siBJIeHUI cMaYMBaHUS M KAMAUTSIPHBIX SBICHU.

Habmroienue TemnoBoro pacimpeHus Ted.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
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6. IlpaBuia usmepeHus: TeMIEPaTyphl.
7. Bunuel Temionepeaayu.
8. OxnaxxaeHue npu COBEpILIEHUU padOTHI.
9. HarpeBanue npu coBeplIeHUN PaOOTHI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHuE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. HabmroneHrie KumeHus.
12. HabnroieHre mocTOsSTHCTBA TEMITEpaTyphbl IPHU TJIaBJICHUU.
13. Monenu TeIIoBBIX IBUTATEIICH.
Jlabopamopnwvie padbomot u onvimeol.
OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOJIIOACHHUIO TEMJIOBOTO PACIITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHUIIA.
OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka THUIIOTE3bI JMHEHWHOW 3aBHCHMOCTH JIIMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPrUM Tejla B pe3yJsbTare TEIUlonepenadu U

paboThl BHEIIHUX CHIL

8. MHccnenoBanue siBIeHHS TETNIOOOMEHA PU CMEIIMBAHUY XOJIOJHOW M TOPsTUEit BOJIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW NpU TEIIOOOMEHE C

HarpeThiM METAUIMYECKUM IHIHHIPOM.

10. Ompenenenuie yaenpHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca HCIapeHHs.

12. OnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Tei. J{Ba poja 3neKTpUYecKuX 3apsaaoB. BzanMopaeiicTBue 3apsyKeHHBIX Tell.
3akon KynoHna (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEJIMYUHBI 3apsSA0B U
PAcCTOSIHUSA MEXY TeJIaMu).

Onektpuueckoe nosie. Hanpspk€HHOCTH anekTpudeckoro nois. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DJIEMEHTApHBIN 3iekTpudeckuid 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOT0 3aps/a.

ONEKTPUUYECKUI TOK. YCIIOBUS CYHIECTBOBAHUS DJIEKTPUUECKOro TokKa. McTouHukmn
MOCTOSTHHOTO TOKa. JIeHMCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass 1ens. Cuia Toka. OleKTpuueckoe HampsbkeHne. CoNpoTHBIIEHUE
MPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [is ydacTka Ienu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaGota 1 MOIIHOCTD 3MEKTPUYECKOro ToKa. 3akoH Jlxkoyns—JleHna. DnekTpudeckue emnu
U TIOTpeOUTENH 3IEKTpUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. JIeHCTBUE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab IMOCTOSHHOrO ToKa. Vcnosb3oBanue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [IpaBuno  JleHma.
OnekrporerHepatop. CrnocoObl TOMYyYEHHUS DIICEKTPUYSCKOW OSHEPruu. OJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

arwONE



CoNoOA~WNE
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A WNRPODOO~NOUOUIAARWNEO

DJIeKTpU3anus Tell.

JIBa poJia aJIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
VYCeTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTUuecKast UHIYKIHSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B.

[IpOBOJHUKY U TUBTEKTPUKH.

MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cToYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUA SJIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BbIit pazps.

. 3sMepeHne cuiibl TOKa aMIIEpMETPOM.

. I3mMepeHne 31eKTpUYECKOro HaNpsyKEHUs BOJIBTMETPOM.

. Peoctat u mara3uH cCOnpOTHBIICHUM.

. B3aumopeiicTBue NOCTOSHHBIX MarHUTOB.

. MonennpoBaHue HEBO3MOKHOCTH Pa3ACIICHUs IIOJIOCOB MarHUTa.
. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1nosje Toka. JJIeKTPOMAarHurT.

. JlelicTBuE MarHUTHOTO TOJIS1 HA MTPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. Onbrter @apagest.

. 3aBUCUMOCTH HaIpaBJIeHUsI UHIYKITMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.

25.

3JIeKTporeHepaT0p IIOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomot u onvimol.

ouhkwnE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TeJl MHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1elCTBUSA JJIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.
CO6opka u mpoBepka paboThl MEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

M3mepenne u peryampoBaHue CUIIbI TOKA.

W3mepeHne U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO Yepe3 PEe3UCTOpP, OT CONIPOTUBIICHUS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCHMOCTH  JJEKTPUYECKOTO  CONPOTHUBIICHMS
IIPOBOJIHUKA OT €r0 JUIMHBI, IIJIOIIAAU IIOIEPEYHOT0 CEYCHHS U MaTepHaIa.

IIpoBepka npaBuia CI0KEHUS HAIPSKEHUH TIPH ITOCIIEI0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka mpaBuia 1Sl CUIIBI TOKA MTPU NapAJJIEIbHOM COEUHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

Onpenenenre MOIHOCTH YIEKTPAYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CWIIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HAIIPSKEHUS Ha
HEH.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOZCUCTBHS IIOCTOSIHHBIX MAarHUTOB.

W3yueHre MarHUTHOTO TOJS IIOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHUU U
pa3JelIeHNN.

HccenenoBanue NeUCTBUS JIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

OneITHI, IEMOHCTPUPYIOIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTYIIKU ¢ TOKOM H
MarHuTa OT CHJIbI TOKA U HAIIPpaBJICHUs TOKA B KaTYIIKE.

W3y4eHne ne¥CTBHsI MArHUTHOTO MOJIA HA IIPOBOJHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padboTsl JEKTPOIBUTATEIS.



20. Usmepenue KIIJl snekTpoaBuraTeIbHOW YCTAaHOBKH.
21. OMmbITEL 110 HUCCIICOOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU: HUCCICAOBAHHUC
U3MEHCHHI 3HAYCHUS M HATIPABJICHUS MHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOr0 JABWKECHUSA. PaBHOMEpHOe mnpsMoiMHENHHOE [BWxkeHue. HepaBHOMepHOE
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPH HEPAaBHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHoyckopeHHOe npsMosIuHeiiHoe aBrkeHne. CBoOoHoe majgeHne. OmnbIThI
lanunes.

PaBHOMepHOE nBIXKEHHE MO OKpyKHOCTU. llepuon m uwactora oOpamienus. Jluneitnas u
yriioBas CKopocTH. LIeHTpocTpeMuTeIbHOE YCKOPEHHE.

[TepBriii 3akon HeroToHa. BTopo#i 3akon Hbtorona. Tperuii 3akon Hptorona. [lpuHumn
CYMEPIIO3UIUHU CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUsl CKOJIb)KEHMS, CUjla TPEHUs
MOKOS1, APYTUE BUIBI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TaJICHUS.
JBwxenue ianet Bokpyr Comnnna. [lepBast kocmuueckasi ckopocts. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue maTepuanbHON Touku. AGconoTHO TBEPOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass paboTa U MomHOCTb. PaboTa cunm TsxkecTH, ynpyroct, TpeHus. CBsi3b
sHeprun U padothl. [loTeHIManpHas >HEPrus Tena, MOJHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTeHumanbHas 3Heprus cxkaroil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUUIECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOGmroneHne MEXaHMUECKOTO JIBH)KEHHS Tella OTHOCUTENLHO PAa3HBIX TE OTCUYETA.

2. CpaBHeHHE TIyTeHd W TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO

pa3HBIX TEJI OTCUYETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKECHHUS.

4. WccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHHUSI.

5. HalGnronenue qBUXKEHHS TeNa MO OKPY>KHOCTH.

6. HaGmroneHne MexaHMYECKHUX SBJICHHUH, IPOUCXOIANINX B cHcTeMe oTcuéTa «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENFHO KabuHeTa (PU3HKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MaCChl TeJIa U JEHCTBYIONIEH Ha HETO CHIIBI.

8. HalGmroneHnue paBeHCTBA CUJI MPU B3aUMOICHCTBUU TEJL.

9. H3meHeHwue Beca Tella IPH YCKOPEHHOM JIBHYKCHUH.

10. [Mepenaya umiynbca MpU B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue UMIyibca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue UMITyJIbCca P a0COFOTHO YIIPYTOM B3aMMOICHCTBHH.

14. HabmroieHre peakTHBHOTO JBUKCHHUSL.

15. CoxpaHneHrne MeXaHUYECKON PHEPTUHN TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHne MeXaHUYECKOW SHEPTUH MPH JABIKEHUH Tella O] IeWCTBUEM TIPYKHHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHue TpakTa JJisi pa3roHa M AaJbHEUIIEro PaBHOMEPHOTO IBUKEHUS

HIapUKa WM TEJIEKKH.
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10.

11.

Omnpenenenue cpenHel CKOPOCTH CKOJBXEHHs OpycKa WM JBMXKEHHUS IIapuKa IO
HaKJIOHHOM IJIIOCKOCTH.

Onpenenenne ycKOpeHHUs Tejla MPU PAaBHOYCKOPEHHOM JBH)KEHHUU MO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM>KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka runoTessl: €Cliv NPy PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauaJIbHOM CKOPOCTH
ITYTU OTHOCATCA KaK P HEYETHBIX YHUCCII, TO COOTBCTCTBYIOIIUC ITPOMCIKYTKH BPCMCHU
OJIMHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TPCHHUA CKOJIB)KCHHA OT CHJIBI HOPMAJbHOI'O
JTABJICHHUSL.

Omnpenenenne KodhHUIUEHTA TPESHUSI CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPY>KUHBIL.

Onpenenenue pabOThl CUJIbl TPEHUS INPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAILHOM MOBEPXHOCTH.

Ormpenenenne pabOThl CUJIBI YIIPYTOCTH MPU TMOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

N3ydeHnune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHUA M BOJHBI.

KonebarenpHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: TEPHOA, YacToTa,
amMIuIuTyAa. MareMaTHMYecKuil M OpPYXKHUHHBIH MasTHUKU. IlpeBpaleHue 5>HEpPruu INpu
K0JIeOAaTETHbHOM JIBUKCHUU.

3aryxatomue kojebaHus. BoiHyxkaeHHble koneOaHus. PezoHanc. MexaHu4ecKkue BOJIHBI.
CaoiicTBa MexaHndeckux BoJiH. [IposionbHbIE U MonepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HabGmronenue xosie0aHUM TN MO ACHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuil rpy3a Ha HUTH U Ha TIPYy>KUHE.

3. Habmonenne BBIHYKICHHBIX KOJIEOaHUH U pe30HaHca.

4. PacnpocTpaHeHHe NPOJIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAEIH).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCcTHYECKM pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpezeneHne 9YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHUO/A KOJEOAHUM MPYKUHHOTO MAasgTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCUMOCTH IepHoOAa KoJIeOaHUN Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl rpys3a.

6. OnbIThL, JEeMOHCTPUPYIOIIUE 3aBUCUMOCTH IIEpHO/ia KoJIeOaHUH PY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTU MPYKUHBIL.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATrHUTHbIE BOJIHbI.
SHQKTpOMaI‘HI/ITHOe I10JIC. 9H€KTpOMaFHI/ITHBIe BOJIHBI. CBOﬁCTBa BHGKTpOMaFHI/ITHbIX
BOJH. [IIkasa 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHuE 3JI€KTPOMArHuTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.
Hemoncmpayuu.



1. CaolicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBa CBETA.

Jlabopamopuwvie padbomot u onvimeol.

1. M3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJIEHUS.

JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsAMOIMHENHOE pacnpOCTpAHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHre OTHOTO BHYTPEHHET0 OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OntHyeckas cucreMa (oToanmapaTta, MHKpPOCKOINA U
Teneckomna. ['a3 kak ontudeckas cucrtemMa. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX 1[BETOB.
Hucnepcus ceTta.

Hemoncmpayuu.

[TpstmonMHEHOE pacpoCTpaHEeHHUE CBETA.

OTtpaxkeHue cBera.

[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTu4eckuii CBEeTOBO/I.

Xox nydeit B coOuparomiei JInH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tosryuenue n300pakxeHUit ¢ MOMOILBIO JIUH3.

. IIpuniun nevictBus oToamnmnapara, MUKPOCKOIa U TEIECKOTA.

10. Mogens riasa.

11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaXXEHUSI CBETOBOT'O JIy4a OT yIJla Ma/ieHusl.
2. M3yueHue xapakTepUCTHK U300pa)KeHUs peAMETa B IIJIOCKOM 3epKaJle.

3. MHccrnenoBanue 3aBUCUMOCTH yTJIa TMPEIIOMIICHHSI CBETOBOTO JIyda OT yIJIa TaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMPAIOIIEH JINH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITBl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIONEHHM Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pasznen 12. KBanToBble sIBJIEHHUA.

OmneiTel Pesepdopaa u nnanerapuas mojenb aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- uw ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
HyxnonHas wmognens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpamieHus. llepuon
MOJTypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakyy. 3aKOHBI COXPaHEHMsI 3apsAA0BOIO U MACCOBOTO YHMCEN. DHEPIUs CBS3U
aToMHBIX siaep. CBsi3b Macchl U SHepruu. Peakuyu cunTes3a u aenenus saep. MIcTOUHUKY sSHepruu
ConHua u 3B€3.

Anepnas sHepreTuka. JleicTBUS paguoOaKTUBHBIX U3JTYYCHUN HA )KUBBIE OPTaHU3MBbI.

Hemoncmpayuu.

1. CnexTpbl U3TY4EeHUS U MOTIOUICHUS.

2. CHexTpsl pa3InIHBIX TA30B.

3. CnexTp Bogopoa.

4. HabmoneHue TpekoB B kamepe BunbcoHa.

CoNoOA~WNE

No ok



5. Pabora cu€rurka HOHU3HPYIONTUX H3TyUECHUH.

6. Perucrpanus u3imydeHus IPUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuwvie padbomot u onvimeol.

1. HaGumrozneHune CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U31yUEHHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE JHEPTUM YACTULBI 1O TOPMO3HOMY MYTH (IO

dororpadusim).

3. W3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBEHO--0000MIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJi1 CUCTeMaTu3aluu U
0000111IeHUsT TPEMETHOTO COJICPYKAHMS M OTIBITA IEATEIILHOCTH, IPUOOPETEHHOTO MPU U3yYCHUN
BCEro Kypca (pu3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢uzuke U1t 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

[Tpu n3ydeHnur 1aHHOTO MOAYJISL PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IS TEIILHOCTH,
Ha OCHOBE KOTOpBIX OOECHEYMBAETCA JOCTHXKEHUE MPEAMETHBIX M  METaIllpeIMETHBIX
IUTAHUPYEMBIX pe3yNlbTaToB 0O0ydeHus, (GopMHpyeTcs €CTeCTBEHHOHAy4YHas TPaMOTHOCTH:
OCBOEHHUE Hay4YHbIX METOJIOB UCCIIEIOBAHMSI IBJIEHUI IPUPOABI U TEXHUKHU, OBJIA/ICHUE YMEHUSIMU
OOBSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOJYUCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHUCIIE
KaueCTBEHHbIE U 3KCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep JAaHHOTO pa3zelia pealn3yeTcs 3a CUéT Toro,
YTO 00YyYaroNrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHUA (PU3MUECKUX SIBICHUM, B TOM 4HCIe AT
MPOBEPKHU TMIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJ/IOB;

OOBSICHATh HAayuHblE€ OCHOBBI HambOoyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, NPaKTUYECKOTO UCIIOJIb30BAHUS Pa3IMUHBIX HICTOYHUKOB 3HEPTHUH HAa OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 YYEBHOMY
INPEIMETY

N3yuenne (U3MKKM HA YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— TPOSBICHHE UHTEPECA K HICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pru3mueckon
HayKH;

— IIEHHOCTHOE OTHOIICHHE K JIOCTHKCHHUSM POCCUUCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTH K aKTUBHOMY Y4YaCTHUIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U ATHUECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;

— OCO3HaHUE Ba)XHOCTH MOPAJIbHO--3TUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

— BOCIPUSATUE ICTETUYECKHUX KAaueCcTB (PM3MUECKON HayKu: €€ TapMOHHYHOTO MMOCTPOCHHS,

CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HaHUE IEHHOCTH (PU3MYECKOW HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

— pa3BUTHE Hay4HOI JII0003HATENILHOCTH, MHTEPECA K UCCIIE0BATEIbCKOM 1€ TEIbHOCTH;

5) popmupoBaHus KyJbTYpbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONMOTYYHs:

— OCO3HaHUE LEHHOCTU Oe30macHoro odpasa *KM3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, B@XHOCTU MpaBUi O€30MacHOro IMOBEIEHUs Ha TPAaHCHOPTE, Ha Joporax, C
ANEKTPUYECKUM U TETIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

— c(hopMuUpPOBaHHOCTh HABBIKA PEQIICKCUH, PU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
XK€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBoOro BocnuTaHus:

— AaKTUBHOE y4acTHE€ B PELIEHUH IMPAKTHUECKUX 3a]ad (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHu3alM, Topoja, Kpas) TEXHOJOTHYECKOH M COLMalbHONW HalpaBJIeHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— HMHTepec K NPaKTUYECKOMY U3YUEHHIO MpodeccHil, CBI3aHHBIX ¢ (PU3UKOIL;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

— OpUeHTaluus Ha NpUMEHeHHe (HU3MYECKUX 3HAaHUM Uil pelIeHus 3a7ad B 00JIacTH
OKpY>Karollen cpelibl, MJIaHUPOBAHUS MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCIIEACTBHM
TUISL OKPYKAIOIIEe Cpenbl;

— OCO3HaHHE IM00aJBHOT0 XapaKTepa HKOJIOTHUECKUX MTPOOJIEM U IyTeH UX pelieHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMATbHON U NPUPOIHOM Cpelbl:

— TOTPeOHOCTh BO B3aMMOAECMCTBMM TIPH BBIIOJHEHUU MCCIEAOBAHUNH U TPOEKTOB
(bu3nyecKoil HanpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTUX;

— TIOBBIIIEHHE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO 1EITEeIbHOCTD;

— ToTpeOHOCT, B ()OPMHPOBAHWU HOBBIX 3HAHWM, B TOM 4YHCIEe (HOPMYIUPOBATH HJCH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

— OCO3HaHHuE Je(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DU3HKH;

— IUJJAaHMPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

— CTpeMJICHHE aHAJIM3UPOBATH U BBISBIISTH B3aUMOCBSI3U TPUPO/IbI, O0IIECTBA M SKOHOMUKH,
B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;



OLICHKAa CBOMX JCHCTBUH C y4E€TOM BIIMSHUSA HAa OKPYKAIOIIYIO Cpely, BO3MOXHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METANPEIMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJbHbIC Yy4yeOHbIE JCHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCalbHbIe yueOHbIE IEUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC IIPU3HAKUA O0BEKTOB (SIBJICHHIA);
yCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIaCCH(HUKAINN, OCHOBAHHS JIJIsi 0000ICHHUS
Y CPaBHCHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUYHS B PacCMAaTPUBAEMBIX (DaKTax, JaHHBIX U
HaOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBIISATh TIPUYMHHO--CJICICTBCHHBIC CBSI3U TPU HM3YYCHUU (PU3UYCCKUX SIBICHUN U
MPOIIECCOB, JIeNaTh BBIBOJLI C WCIIOJIH30BAHUEM JICIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOYCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SX (PU3NYECCKUX BEIUYNH;
CaMOCTOSITENILHO BBIOMPATH CIOCO0 penieHus: yueOHo# Gpu3ndeckoi 3a1auu (CpaBHEHUE
HECKOJIbKUX BAapUAHTOB pEIICHHs, BBHIOOP Hamboliee MOMXOIANIETO € Y4ETOM
CaMOCTOSITENILHO BBIJICNIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS;

IPOBOAMTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (PU3MUECKUi
HKCIIEPUMEHT, HEOObILIOE UCCIIEeI0OBaHNE (PU3NYECKOTO SIBIICHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJ€
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OpMYJIMpPOBaTh  OOOOIIEHUS M BBIBOABI 10  pe3yibTaTaM
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIBITA, UCCIIEIOBAHMUS;

IIPOrHO3MPOBATh BO3MOXKHOE JajbHEIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAaKkKe
BBIJIBUTATh TPEATIONI0KEHUS] 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ undopmaumeii:

NPUMEHSTh Pa3IMYHbIE METOJbl, UHCTPYMEHThl M 3aIpOChl NpPU MOHMCKE U OTOOpE
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndecKoil 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM IpeICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMy MpeacTaBieHHs HWHopManuu u
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, AuarpaMMaMH, HHON
rpaduKoil 1 UX KOMOMHALUAMHU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXIEHHsS Y4eOHOro MmaTepualia, pe3ysbTaToB JIa0OpaTOPHBIX paboOT W
IMMPOCKTOB 3aJaBaThb BOIIPOCHI IO CYHICCTBY 06cy>1<,uaeM0f/’I TEMBI U BbICKA3bIBaTh UJCH,
HAaIleJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIepKaHUe OIaroKenaTeIbHOCTH OOIIEHMS;
COIIOCTaBJISITh CBOM CYXACHUS C CYXKICHHSIMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3ULIUH;

BBIPpAXaThb CBOIO TOYKY 3PCHUA B YCTHBIX U IMCBbMCHHBIX TCKCTAX,



nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DM3MUYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATH ¥ UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI IPU
peIIeHNN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

NPUHUMATh LEJIM COBMECTHOW JIeATEIbHOCTH, OPIraHHW30BBIBATH JCHCTBHS IO e€
JOCTHIKEHUIO: PACIPEIeNIATh POJIM, 00CYXKIIATh MPOILECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITNIOJHATh CBOKO 4YacTh PaOOTHI, JOCTUIas KavyeCTBEHHOTO pe3yibTaTra IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI,
OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOYKT IO KPUTEPHSIM, CAMOCTOSITEIIEHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3amnus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX ISl PeIICHUS
(bu3nyeCKUX 3HAHMIA;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHSTHUE PELLICHUS B TPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIICHUS (PU3MUECKOW 3aaud WM IUTaHa
UCCIICIOBaHMSI C Y4ETOM HUMEIOUINXCA PECypCoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBAaTh MpeaaraéMble BApUAHThI PELICHUN;

JenaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’IB, 3MOLMOHANIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallU! U IpeJyIaraTh IJIaH €€ U3MEHEHMS,

OOBSICHATH PUUMHBI TOCTUKEHUS (HEAOCTHKEHHS) pe3yJbTaToOB JIEATEIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PHU3HUUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHHMBIIUXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JAPYIOro YeloBeKa B XOJE CIOpa WM JUCKYCCUU Ha HAyYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU pemeHUH QU3NYECKUX 3a1ad Wi B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO APYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenust B 7 Kjacce MpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YyUAIOIIUXCS YMEHUM:

UCTIONIB30BaTh TIOHATHS: (HU3MUECKHE W XUMHYECKHE SIBICHHs, HaAOIIOICHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHMsI BelecTBa (TBEpIOE, JKHIKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHHE  (paBHOMEpHOE, HEpPaBHOMEPHOE, INPSMOJMHEHHOE),  TpaeKTopus,
paBHOJCHCTBYOIAs cwia, Aedopmanus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
cooOmIaoNUecs COCybl;

paznuyath siBreHus (aud¢y3us, TEII0BOE IBUKEHHUE YaCTUILl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NBM)KEHUE, MHEPLUs, B3aUMOJCICTBUE Tel, paBHOBECHE
TBEPABIX TEJN € 3aKPEIUIEHHON OCBIO BpaLCHUs, IIepelaya 1aBJICHNs TBEPIBIMU TCIIAMH,
KHUIKOCTAMU M ra3aMu, aTMoc(epHoe JaBieHHE, IUIaBaHWE TeJ, MPEeBPALCHUS]



MEXaHUYECKOM HEPTUH) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B IMPHUPOJE: MPUMEPHI ABIKEHHS C PAa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBUE CWIbl TPEHHS B MPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHHS Ha KMBOW OpPraHU3M, IUIaBaHHE PHIO,
pbplyard B Teje YesOBEKa, NMPU STOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OTKCHIBATh M3YYECHHBIC CBOMCTBA TeN U (PU3MUECKHUE SBJICHUS, HCIIONB3Ys (PU3NIECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBAa, BpeMs, MyTb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSYKECTH, BEC TEJIA, CUJIAa TPEHUS, 1aBlieHue (TBEPIOTO
Tena, XKUAKOCTH, ra3a), BHITAJIKUBAIONIAS CHJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
IUIEY0 CHJIBI, MOMEHT CHIIbI, KO3()(UIMEHT TONEe3HOTO NEHCTBUS MEXaHH3MOB,
KMHETHYecKass U TMOTCHUUalbHasl DHEPrus), MpH OINUCAHUU MPaBUIBLHO TPAKTOBATh
(U3NIECKUl CMBICI UCTIOIB3yEMBIX BETMYNH, NX 0003HAYCHUS U €TUHUIIBI (PU3NIECKUX
BEJIMYMH, HAXOAWTHb (POPMYIbI, CBS3BIBAIOIIUE AAHHYIO (DU3UYECKYIO BEIUYHHY C
JPYTUMH BEIUYMHAMH, CTPOHUTH TIpadMKHd H3YyYCHHBIX 3aBUCUMOCTEH (pHU3HUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3HUECKUE SIBICHUS U MIPOLIECCHI, HCIIONb3YsI TPaBHIIa
CJIOKEHMsI CUJI (BJIOJIb OJIHOM IpsiMOi), 3akoH I'yka, 3akoH [lackais, 3akoH Apxumena,
paBUJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TO€ MPABHIO» MEXaHUKH, 3aKOH
COXpaHEHMsI MEXaHMYECKOW SHEPTHH, MPH 3TOM JaBaTh CIOBECHYIO (hOpMYyIHPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTUYECKOE BBIPAKECHMUE;

OOBSICHATH (pU3HUECKUE SBIECHUS, IPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyallul  IPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYUHHO-
-CJIeJICTBEHHBIE CBS3U, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX I1aroB ¢ Onopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agauyd B 1-2 JneicTBHA, HCHOIB3yAd 3aKOHBI U (POPMYIIBL,
CBs3bIBaIOLIME (PU3NUECKHE BEINYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33Ja4y 3al1ChIBaTh
KpaTKoe YCJIOBUE, MOACTaBIATh (pU3Myeckue BETUYUHBI B (OPMYNBI U MPOBOAUTH
pacuérbl, HaXOIUTh CIPABOYHbBIC JaHHbIE, HEOOXOJWMMBbIE [UIsl peLIeHUs 3ajad,
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOH (PU3MUEeCcKOi BETNUHHBI,

pacrio3HaBaTrhb MpoOJIeMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
B OIMCAaHUU HCCJIEIOBAaHUS BBIJCNIATH IPOBEpsieMOe MpPEANoIoKeHHe (TUMOTe3Y),
pa3in4aTth ¥ MHTEPIPETHPOBATh MOJIYYEHHBIH PE3ysbTaT, HaXOIUTh OIIMOKH B XOJ€
OTIbITA, JIEAaTh BBHIBOJIBI 110 €T0 Pe3yIbTaTaM;

IIPOBOJAMTH ONBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Tes:  (OPMYIMPOBATH TPOBEPsieMble MPEANON0KEHUs, COOUPaTh YCTAaHOBKY U3
MPeJI0KEHHOTO0 000PYA0BaHNS, 3alIUChIBATh X0/1 ONbITa U (POPMYIHPOBATH BHIBObL;
BBITMOJHATH NPSIMbIE U3MEPEHMS PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATYpPbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH U3MEPEHUH;
MIPOBOJNTH WCCIICOBAHUE 3aBUCHMOCTH OIHOU (DPM3MYECKOW BETUYHMHBI OT JIPYTOW C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
T€la OT BPEMEHM JIBUKEHUS TeEJla, CUJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEM Tl M HE3aBUCUMOCTH CHJIBl TpPEHHUS OT IUIOLaau
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT YIJIMHEHMS NPYXKHUHBI, BBITAIKUBAIOLIEH
CUiIbl OT OOBEMa TMOTrpYKEHHOM dYacTH Tela W OT IUIOTHOCTH JKHUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,



YCIOBUH MJIaBaHMA TeJ, YCIOBHI paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJHATH
U3MEpEeHus, cienys MpeUIoKEeHHOMY IUIaHy, (PUKCHPOBaTh pEe3yJbTaThl MOJy4YCHHON
3aBHCUMOCTH (PU3MYECKHUX BEITMYUH B BUJE TIPEAJIOKCHHBIX TaOIUI] U rpaduKOB, A€TIaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH UM TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3AyXa,
BBITAJIKMBAIOIIAs CHUJIA, JEMCTBYIOLass Ha MOIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHWU3MOB), CIenysl NPEeAsIOKEHHON
MHCTPYKLMU: TIPU BHIOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

coOuoaTh IpaBWja TEXHUKM Oe30mMacHOCTH Ipu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phbluar, NOJBMXKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OMOPOHl Ha MX ONHUCAaHUA (B TOM YHCIE: MOALIMIIHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKHIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIUMbIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MpPUMEPHl (HAXOIUTh MHPOpPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCEJHEBHOW KM3HM AN oOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3JI0pOBbsi M COONIONEHUS HOPM HKOJIOTHYECKOTO TOBEIECHUS B
OKpYKaroIlei cpere;

OCYIIECTBIISAITh OTOOp HMCTOYHUKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH()OPMALINIO, KOTOPAsl SIBISETCSI POTUBOPEUNBOM
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(bu3NYECKOro co/lep KaHUsl, CIIPaBOYHbIE MaTepHaIIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALUM M3 OJHOMN
3HAKOBOU CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHChMEHHBIE M YCTHBIE COOOIIECHUsI HAa OCHOBE 2—3
HCTOYHUKOB MHPOpMAIK (PU3NUECKOTO COJIEPKaHUs, B TOM YHCIE MYOJUYHO AeNaTh
KpaTKHe COOOIIEHUS O Pe3ysIbTaTax MPOEKTOB MM YUEOHBIX UCCIIEIOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BAaTh HW3YYEHHbIH TOHATUWHBIM ammapar Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUENH;

IPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAaHUM pacrpenenirTbh 005S3aHHOCTH B
rpynne B COOTBETCTBUH C IMOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHHUEM IUIaHa
JeMCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TIPYIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xonuy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

HCIIOJIb30BaTh IOHATHA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IABM)KCHHE aTOMOB U
MOJICKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUECKHME M aMop(dHBIE Tela,
HACBILICHHBIA ¥ HEHACBILICHHBIN I1ap, BIaXKHOCTh BO3/lyXa, TEMIIEPATYpPa, BHYTPECHHSIS
DHEPIrHUs, TEILUIOBOM JBUIATEIlb, HIEMEHTAPHBIN NIEKTPUUECKUN 3apsll, HIEKTPUIECKOE
110JI€, POBOJHUKYU U AUDJICKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE IT0JIE;



pa3iauuaTth SIBIEHUA (TEIJIOBOE pACIIMpPEHHE W CXKaTHE, TEIUIoNepenada, TEMJoBOe
paBHOBECHE, CMauMBaHWE, KaNWUIPHBIC SBICHUS, WCIAPEHUE, KOHICHCALNS,
IUIaBJIEHHE,  KpUcTaum3auus  (OTBepJeBaHME),  KUIEHHE,  TeIulonepenaya
(TEnIonpoBOJHOCTh, KOHBEKLMS, W3JIyUYE€HHUE), DJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE
3apsA70B, JEUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbBIKaHUE, B3aUMOJIECHCTBUE
MarHuToB, AECWCTBUE MarHUTHOIO IOJI HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHAYKLIMSA) 1O ONMCAHUI0 HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHN B OKPY)KAIOILIEM MHpE, B
TOM 4ucie (GU3NYECKUE SBIEHUS B IPUPOJE: IOBEPXHOCTHOE HATSHKEHUE U
KallWJUISIPHBIE SIBJIEHUST B IPHUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
AIIEKTPUYECKHE SIBJIIEHUS B aTMOC(EpE, AIEKTPUUECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noje 3emiy, Apeid moyrocoB, poiab MArHUTHOTO MOJIS JJIs1 )KU3HM Ha 3eMile, IOJISIpHOE
CUSIHME, IPH OSTOM I[E€PEBOJAUTH IMPAKTUYECKYIO 33Jadyy B Y4eOHYIO, BBLIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHEIbHAas
TEIUIOEMKOCTh ~ BEILLECTBA, yJElbHAas TEIUIOTa IUIABJICHUSA, YAEIbHAs TEIIoTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOM MAIMHBI, OTHOCUTEIbHAS BJIAXXHOCTb BO3AYXa, JIEKTPUYECKHUU
3apsijl, CUiIa TOKA, NIEKTPUUECKOE HAIPSIKEHHUE, COIIPOTUBIICHNE TPOBOIHUKA, YIEIIbHOE
COIIPOTHUBIIEHUE BEIECTBA, pa0OTa U MOLIHOCTH 3JEKTPUUECKOTO TOKA), IPH OMUCAHUU
MPAaBWJIBHO TPAKTOBaTh (PM3UYECKUN CMBICT UCHOJIb3YEMbIX BEIWYUH, O00O3HAUEHUS U
€IMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh (OPMYIBI, CBS3BIBAIOLINE JaHHYIO
(¢u3NYECKyI0 BEJIMYUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH TIpadUKH H3YyUEHHBIX
3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKON TEOpUH CTPOEHMs BEIIECTBa,
HPUHIMI CYNEPIIO3ULIMH T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsia,
3akoH OMa 17151 ydacTKa 1enu, 3akoH Jxoymnsa—JIenna, 3aKkoH COXpaHEHUs SJHEPTUuH, IpU
3TOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTeMaTHYecKoe
BBIpaXXECHHUE;

OO0BSACHATH (PU3MUECKHE TMPOIECCHl U CBOICTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
oropoif Ha 1—2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2—3 JEHCTBUSA, HCIOJB3YS 3aKOHBI U (OPMYJIBL,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX JUISl pelleHUs 3aJadyd, BBIOMpATh
3aKOHBI ¥ (POPMYIIbI, HEOOXOIUMBIE IS €€ pellIeHUs], TPOBOAUTH PAaCU€Thl U CPAaBHUBATH
MOJIyY€HHOE 3HauUeHue (PU3NYECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh poOIEMBbl, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIN (PU3NUECKUX METOJIOB,
UCIIOJIb3YSl OINHCAHUE MCCIEIOBAHUS, BBIACIATH IPOBEPSIEMOE IPENIIONIOKEHUE,
OLICHMBATh MTPaBUJIBHOCTH MOPSAKA POBEACHUS UCCIIEI0BAHMs, 1€1aTh BEIBOBI;
IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUECKUX SIBJICHUN WIN (U3NYECKUX CBOMCTB
Ten (KamWwUISIpHBIC SIBICHUS, 3aBUCHUMOCTb JABJICHUS BO3AyXa OT €ro o0Onéma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCA OCTBIBAHUS M HarPEBAHUS IIPU U3IIyYEHUH OT LIBETA
U3ydyaroule (MOrnomaroeil) MOBEPXHOCTH, CKOPOCTh HCIApEHHsl BOJBI  OT



TEeMIepaTypbl KHJIKOCTH M IUIOIIAAM €€ IOBEPXHOCTH, 9IEKTpHU3alUd Tel u
B3aMMOJIEMCTBUE DJIEKTPUUECKUX 3apsiiOB, B3aUMOJCHCTBUE NOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alisl MarHUTHBIX I10JIEH IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
IOCTOSIHHOTO TOKa): (hopMyIMpoBaTh IHpOBEpsEMble IPEANOIOKEHUs, COOUpaTh
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMyIHpOBaTh BHIBOBI;

BBINOJIHATH NPSIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXHOCTH BO3/1YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOM
a0COJIIOTHOW MOTPENIHOCTH;

IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IO MONEPEYHOIo CEUYEHUs M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBa
IIPOBOJHMKA, CUJIbI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCJICIOBAaHUE IOCIIEI0BATEIbHOIO U MapaJljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBITIOJIHITH M3MEpPEHHS, CIEIys
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TPaHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE MIPOBOJIHUKA, pab0Ta U MOIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, CcoOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
NPEeI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
000pyI0BaHKEM;

XapaKkTepu30BaTh TMPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUH, HIEKTPOOCBETHTEIbHbIE TNPUOOPHI, HarpeBaTelIbHbIE HIEKTPOIPUOOPHI
(mpuMepbl), 3IEKTPUYECKHE NPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pu3MYeCKUX SBJIECHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEpPUTEIbHBIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEoCcTaT), COCTABIATh
CXEMBI DJIEKTPUYECKHX IIeTed ¢ MOCIe0BAaTEIbHBIM U MapauIeIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS JIEMEHTOB IEKTPUUYECKUX LIETIeH;
OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMeEpax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM OKOJIOTUYECKOTO TOBEACHUS B
OKpYKarollleu cpee;

OCYIIECTBIISAThH MOMCK HHpOopMauu pusndeckoro coaepxanus B UntepHere, Ha OCHOBE
UMEIOIMXCSA 3HAHUM M MyTEM CpPaBHEHUS JIOTOJHUTENBHBIX HWCTOYHHUKOB BBIACIATDH
MH(POPMALINIO, KOTOPas SBJIAETCS IPOTUBOPEUYHUBOI UM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh IIPH BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPy
(U3M4ECKOro coaepxKaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu MIHTepHeT, BiaieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHUs HH(POpPMAIMK W3 OJHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;



co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COACP)KAaHUS, B TOM YHUCIIE
NyOJMYHO  TIPENCTABIATH  PE3yAbTaThl  HPOEKTHOW WM HCCIEIOBATEIHCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIB30BaTh M3YUEHHBIN MOHATHIHBIA ammapar
Kypca (DU3UKH, COMTPOBOXKIATH BRICTYIUICHHE ITPE3CHTAIINEH;

IpU  BBINOJIHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBAHMH (U3MUECKUX MPOIECCOB
pacrpenenats 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEINTh 3a BBINOJIHEHHEM IUIaHA JEWCTBHH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aMO/ICHCTBUE, TIPOSBIISSl TOTOBHOCTH pa3pemarb KOH(IUKTHL

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM yYpPOBHE JIOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IOHATHUS: CUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpPErpy3Ku, LIEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHUYeCKHe KolebdaHWsi W  BOJHBL, 3BYK, HMHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W ToOrjiolleHus, anbda-, O6era- W ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIeTHKA;

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHUE, CBOOOTHOE MaIEHUE Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTHUBHOE JIB)KCHMUE,
KosiebaTenbHOE JBM)KEHHE (3aTyXalolle W BBIHYXJIEHHbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHUE, OTpPaXKCHUE 3BYKa, MPSIMOJMHEHHOE PpacCIpOCTPAHEHHUE,
OTpa)KEHUE U NPEIOMIIEHHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3II0KECHUE
0emoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAs PaHO0aKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIIEKTPa U3IIy4eHHs ) TI0
OIMCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUHN B OKpYKaroleM Mupe (B
TOM 4Hcie (U3HUECKUE SBIICHUS B MPUPOJE: MPUIMBBI U OTIUBBI, IBH)KEHUE IUIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, IYHAaMH, 3XO, I[BE€Ta Tel,
ONTUYECKUE  SBJICHUS B  INpUpOJAE, OUOJOrHMYecKoe  JCWCTBHE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJINOAKTHUBHBINA
(GOH, KOCMHMYECKHE JIy4d, pPaTUOAKTUBHOE MW3IIyUYeHHE MPHUPOIHBIX MUHEPAIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYyYEHUI Ha OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKHU)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yYEHHbIE CBOMCTBA TE U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NYECKUE
BEJIMYMHBI (CpPEeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABMKCHUH,
YCKOpEHHE, MepeMeIIeHNe, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO TaJeHHsI, BEC TeJa, UMITYJbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJHATOTO
HaJl TOBEPXHOCTBIO 3EMJIM, IOTCHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKASI
SHEprus, MOoJHasi MEXaHUYecKas SHeprus, Mepro]l U YacToTa KoJieOaHHi, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTENb MPEIOMIIEHUS CPEbI),
IPU ONKCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYUH,
0003HaYCHHS] M €AMHUIIBI (DU3MUECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE



JTaHHYI0 GU3UYECKYIO BETUYUHY C IPYTUMH BETHUYNHAMU, CTPOUTH FpauKi U3y4eHHBIX
3aBHCUMOCTEH (PU3HMUECKUX BEIHUNH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, HMPUHIMII CYNEPIIO3ULUU CHIL,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akonbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYIIbCa,
3aKOHbl OTPAKEHMsI M IPEIOMIIEHMSI CBETA, 3aKOHbl COXPAHEHHUs 3apsa0BOr0 H
MacCOBOI'0 YK CEJI IPU SJIEPHBIX PEAKIHX, IPH ITOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIMCBhIBATh €T0 MAaTEMaTHYECKOE BBIPAKECHNUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluii  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 U3y4YeHHBIX CBOWCTBa (DU3MYECKHX SBICHUM, (QU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3a]a4M (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3YS
3aKOHbI U (DOpPMYIbI, CBs3bIBalOIIME (PU3MUECKHE BETUYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHS 3a/layd 3alliChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIAE WIIH
U30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOIUMBIE I PEIICHUs,
IPOBOIUTH PACYETBl W  OICHWBATh PEATUCTUYHOCTh TOJTYYEHHOTO 3HAYCHUS
bu3nYeCKOil BETUYMHBL;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH IPH TOMOIIH (PU3NYECKUX METOIOB,
UCIIONIb3YSl OINKCAHUE UCCIIEOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH IMOPSJIKa IPOBEIEHUS HCCIEAOBAHUS, MAeNaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YIIbTATHl HAOIIOICHUH U OIBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
TeJ (M3ydeHue BTOpOro 3akoHa HblOTOHaA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCUMOCTh
nepro/ia KojebaHuil MpyKMHHOTO MasgTHUKA OT MAacChl rpy3a U KECTKOCTH TPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/AbI MaJIbIX KOJeOaHUH, NPSIMOJIMHEHHOE pacpoCcTpaHeHue
CBETa, pa3ioKeHHe OeIoro CBeTa B CIEKTP, H3yUYeHUE CBONCTB U300pakeHUs B IIIOCKOM
3epKase M CBOMCTB M300pa)keHHs NpeaAMeTa B coOuparolei JMH3e, HaOloJeHHE
CIUIOIIHBIX ¥ JIMHEHYATBHIX CIIEKTPOB H3IIYUEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpylOBaHMS, ONUCHIBATH XOJI OIBITa M €ro
pe3yabTaThl, GOPMYITHPOBATH BHIBOIHI;

NPOBOJUTHh TIPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OMpeAersis CpelaHee
3HaYeHHEe H3MepseMoil BeNUUMHBI ((OKYCHOE pacCTOsSHHE COOUpAIOLIeH JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOAMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
NPSAMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBKEHUU
0e3 HavaIbHON CKOPOCTH, TIEpHO/ia KoJIeOaHUN MAaTeMaTHUYEeCKOTO MAasTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH yTJIa OTPa)XEHHUs CBETa OT YIJia MajJeHUs M yria IpeloMIIEHUs! OT
yria maJieHus1): TUIaHWPOBATh HCCIIEIOBaHUE, CaMOCTOSATENbHO cOOMpaTh YCTaHOBKY,
(UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (U3MYECKUX BEIWYMH B BUJIE
TaOJHI U TPAHKOB, AETAaTh BBIBOKI 110 pPE3yJIbTaTaM MCCIIeIOBAHNUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOIO Ma/ieHus,
KECTKOCTh MPYKUHBI, KOADDHUIIMEHT TPEHUS CKOJIBKCHHs, MEXaHWYecKas paboTa u
MOIITHOCTb, YAaCTOTA U MEPHOJ KOJIeOaHNI MaTEMaTHYECKOT0 U IPY>KUHHOT'O MasITHUKOB,
ONTHYECKass Ccuja coOuparomeld JUH3bI, pPaJAUOAKTHBHBIM (OH): TUIAHUPOBATH
U3MEpeHusi, coOUpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHITH W3MEPEHUS,
clenysi IpeIoKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HaUCHHE BEJIMYUHBI M aHAIU3UPOBATh
IIOJIyYEHHBIE PE3YIBTAThI C YUETOM 3aJaHHOU MOTPELIHOCTH U3MEPEHU;



coOyoaTh TMpaBWJa TEXHUKH O€30MacHOCTH 1MpH pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUCYHBIH HMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOJIENb ATOMA, HYKJIOHHAsE MOJIENIb aTOMHOTO SIAPa;

XapakTepu30BaTh MPUHIUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U TEXHHYECKUX
YCTPOMCTB C OMOPOH HA MX OMUCAHUS (B TOM YHCIIE: CIIUJOMETP, JaTYUKU MOJT0KEHHS,
pacCTosHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poToanmapaT, ONTUIECKHIE
CBETOBOJBI, CHEKTPOCKOI, IO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BAaTh CXEMBl U CXEMAaTHYHBIE PHUCYHKH M3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPHUTEIBHBIX NMPUOOPOB M TEXHOJIIOTHYECKHUX IIPOLECCOB MPH PELICHUH Y4eOHO--
NPaKTUYECKUX 3aJad, ONTUYECKHE CXEMBI IJIsl MMOCTPOSHHS M300paKEHHUI B TIOCKOM
3epKajie u coOmparoei JInH3e;

NPUBOJUTH MpPUMEPHl (HAXOAUTh MHQPOPMALMIO O TMPHMEpax) MPaKTUIECKOrO
UCTIOJIB30BaHUS (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e3omacHOCTH Mpu OOpalleHHH ¢ TpUOOpaMH W TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COONIOJEHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYXarollen cpene;

OCYLIECTBIIATh TOUCK HMH(opManuu ¢usnyeckoro coxaepxkanuss B VHTepHere,
CaMOCTOSITENIFHO (OPMYJIHMPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEpHOCTH IOJy4eHHOH WH(OpManuu HAa OCHOBE WMEIOIIUXCS 3HAHUN W
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

UCTIOJIF30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPY
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BIaleTh
npuéMaMu KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHuss WHPOPMALUU U3 OJIHOU
3HAKOBOM CHUCTEMBI B JPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE MH(OPMAIIH U3
HECKOJIbKUX HMCTOYHUKOB (DPU3MYECKOTO COJAEp)KaHUs, MYyOJIMYHO MpPeJCTaBIsATh
pe3yabTaThl MPOEKTHON MM MCCIIEIOBATEIBCKON NIEATEIHHOCTH, TIPU 3TOM T'PaMOTHO
UCIOJIb30BaTh HM3YYEHHbIM IMOHATUHHBINA amnmapar M3y4yaeMmoro pasiena (U3uKd MU
COIIPOBOKIATh BBICTYIUIGHHWE TMPE3CHTAle C Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

KoauuecTBO 4acoB

Bcero

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Pazges 1. ®usuka v €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
1.1 du3uka - Hayka 0 IPUPOJIE 2 Bubmorexa IOK
' YK PHpOA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
12 PH3MIECKHC BETHIHHEI 2 https://m.edsoo.ru/7f416194
1.3 EcTecTBEHHOHAYUYHBIN METO/I ITIO3HAHUS 2 Eubmorexa IIOK
: ¥ A https://m.eds00.ru/7f416194
Hroro o pasneny 6
Pa3nes 2. [leppoHayajibHbIe CBeICHUSI O CTPOEHHH BellleCTBa
2.1 CtpoeHue BelecTa 1 Bronmozexa LIOK
' https://m.edso00.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YAaCTHII 5 bubmuorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 bubmaorexa LJOK
' https://m.edso00.ru/7f416194
Wroro no pazneny 5
Pasznen 3. /IBuikeHue U B3aUMoO/IeiicTBHE TeJl
bu6mmoreka [IOK
31 Mexanmueckoe amwkenne 3 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.2 Mnepups, macca, mioTHocTs 4 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Bugpt cun 14 https://m.edso0.ru/7f416194
Hroro no paszneny 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

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

41 Hasnenue. Ilepenaua naBneHus TBEPAbIMU 3 bubmumoreka [IOK
' TeJaMU, )KUIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.3 AtMochepHoe naBieHre 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 bu6mmoreka [IOK
' HOrpyXEHHOE B HUX TEJI0 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bu6mmoreka [IOK
51 Pabora u momgocTs 3 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
52 Hpoctbie MexaH3MBI ° https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexanieckas sHeprus 4 https://m.edso0.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

Ne i/

HanmenoBaHmue pa3jiesioB U TeM
NMPOrpaMmblI

KoanuyecTBo 4acoB

Bcero

DJlIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe Pecypchl

Pasznen 1. TensioBbI€ ABJIEHUS

11 CTpoeHMe U CBOMCTBA BEIIECTBA 7 bubmorexa LIOK
' P H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teroneie mpoeccs! 21 https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DINIeKTpUUECKHE 3apsiabl. 3apssKeHHbBIS 7 bubnuorexa [JOK
' TeJa U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTPUUYECKUN TOK 20 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHuTHbIC ABICHHS 6 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 DMEKTPOMATHHTHs HHYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

No n/m HaunmeHoBaHMe pa3je/ioB U TeM KoanuecTBo 4acos DJlIeKTpoHHbIe (LM (ppoBbIE)
B MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
Paznen 1. Mexannuyeckue siBJeHUsI
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI 10 bubmuoreka [JOK
' €ro ONHUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanmoziercrane Tex 20 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 3aKomb1 coXpanenus 10 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubmuorexa [JOK
2.1 Mexanueciue koneOanus ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2:2 MexaHuecKkue BoNHbI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DjeKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHUTHOE MOJIE U 6 bubnuorexa [JOK
' 9JIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBble siBJIeHMS
4.1 3aK0HBI paCIPOCTPAaHEHHUS CBETA 6 bubmorexa LHOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JluHsel u OnTHICCKHE NPUOOPD! 6 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

bubmuoreka [JOK

4.3 Paznoxxenne 6enoro cBera B CEKTP 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
51 Hcnyckanue v morjomnieH1ue cBeTa 4 bu6mmoreka [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 Crpoenue aTomHoro Anpa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 sInepurie peakiun ! https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3znea 6. [loBTOpUTEIHH0-00001AKOIMH MOYJIb
6.1 [ToBTOpEHKE M 0000IIIEHNE CONEePKAHUS 9 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» dusuka, 7 xnacc/ [epsimkun .M., UBanos A.U., AkiimoHepHOoe 00111€CTBO
«M3narenscTBO «lIpocBemenune»

» ®usuka, 8 kiacc/ [lepeimkun .M., BanoB A.U., AKiinoHepHOE 00IIIECTBO
«M3parenscTBO «lIpocBemenue»

» ®usuka, 9 xnacc/ [epeimkun .M., I'yrauk E.M., UBanos A.W., [TerpoBa M.A.,
Axuunonepnoe obmectBo «M3aarensctBo «lIpocBemenner»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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