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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMmMa 1o ¢u3MKe Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJIeHa Ha
OCHOBE TOJIOXKCHHI M TpPeOOBaHHMI K pe3ysibTaTaM OCBOCHHUsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpamMmel, mnpenacraBieHHbIx B PI'OC OO0, a Ttakke ¢  yd€ToM
(denepanpHOlt paboueld mporpaMmbl BocmHuTaHus W KoHIENnuu mnpenogaBaHus Y4eOHOTO
npeamera « PU3nKay.

ConepxaHue  NporpamMMbl IO ¢u3nKe  HaMpaBJIEHO Ha  (opMupoBaHUE
€CTECTBEHHO-HAY4YHOI TPaMOTHOCTH OOYYalOIIUXCSd M OpraHu3alfio U3ydeHus (GU3MKH Ha
NesITeNbHOCTHOM ocHOBe. B mporpamme mo ¢u3uke Y4YUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenMera B peanmuzanuu  TpedoBanuiik PI'OC OOO K I1UIaHHUPYEMBIM JIMYHOCTHBIM U
METANpPEAMETHBIM  pe3yibTaTaM  OOydeHHs, a  TaKkKe  MEXKIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAaYUHbIX y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111€ero 00pa3oBaHMsL.

ITporpamma no ¢u3MKe ycTaHaBIMBAaeT paclpeneieHne yueOHOro Matepuana o rojaam
oO0yueHuss (o kJjaccaM), MpejaraeT HPUMEPHYIO IIOCIEAOBATEIbHOCTh M3YYEHHUS TeEM,
OCHOBaHHYI0O Ha JIOTMKE Pa3BUTUS MPEIMETHOIO COAEpXKAHMSI M y4éTe BO3PACTHBIX
0COOEHHOCTEH 00yYarOIIUXCS.

[Tporpamma 1o ¢usnke pazpaboTaHa ¢ LENbI0 OKA3aHUS METOANYECKOH ITOMOIIN YIUTENIO
B CO3ZJaHUHU paboyell MporpaMMbl 0 yueOHOMY MpPEAMETY.

du3uka ABIAETCS CUCTEMOOOPA3YIOIINUM Ul €CTECTBEHHO-HAYUHBIX y4EOHBIX MPEIMETOB,
MIOCKOJIBKY (pr3HYecKHre 3aKOHBI JeKaT B OCHOBE MPOLIECCOB M SIBJICHUHN, N3y4aeMbIX XUMHEH,
Ouonorue, acTpoHoMuel U (pu3NYecKoil reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, HPeNoCTaBliseT Haubojee siCHble O00paslbl MPUMEHEHHsS Hay4YHOro MeETojAa
MO3HaHMS, TO €CTh CI0Cc00a MOMy4YeHHUs JOCTOBEPHBIX 3HAHUM 0 MHUpE.

Opna u3 riaaBHBIX 337ad (QuU3MUEcKoro o0pa3oBaHHs B CTPYKType oOIiero oOpazoBaHUS
COCTOUT B (OPMHUPOBAHUHM E€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH W HHTepeca K Hayke Yy
00yJaroImxcsl.

Wzyuenue ¢u3uku Ha 0a30BOM YpOBHE TNpEAIoONiaraeT OBJAJEHUE CIEAYIOIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO T'PAMOTHOCTD:

¢ HAyYHO OOBSCHSATH SBJICHUS;

* OLICHUBATh U ITIOHUMATh OCOOEHHOCTH HAyYHOI'O MCCIIEA0BaHMS;

® UHTEPIPETUPOBATh JIAHHBIE M HCIOJIb30BAaTh HAay4yHbIE JO0KAa3aTeJIbCTBA IS
IOJTyYEHUsI BBIBOJIOB.

Ilenu u3ydeHus (U3MKM Ha ypOBHE OCHOBHOIO oOuIero oOpa3oBaHMs OIpeJelieHbl B
Konuenuuu npenopaBanus yuyeOHoro npeamera «Pusuka» B 00pa30BaTENbHBIX OpraHU3alMIX
Poccuiickoii ®enepanuy, peaau3yloOIMX OCHOBHbIE 00ILIe00pa3oBaTeNbHbIE IPOI'PAMMBI,
yrBepxkaAEHHON pemeHneM Komnermm Munucrepcrsa npocsemenus Pocculickonn @enepanun
(mporokou ot 3 nekabps 2019 r. Ne ITIK-4BH).

Hean nzyyenus: Gu3uKu:

¢ Ipro0OpeTeHre HHTepeca U CTpEeMIICHHUS 00yJaloUXCsl K HAyYHOMY U3yUEHUIO IPUPOIB,

pa3BUTUE UX UHTEIIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABICHUH O HAy4YHOM MeEToAe IMO3HaHUS H  (opMHUpOBaHHE

MCCIIEI0BATEIbCKOrO OTHOLIEHHS K OKPYKaIOIUM SIBJICHUSIM;
¢ popMupoBaHNEe HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa M3y4eHUS OCHOB CTPOCHHUS
MaTepuu U QpyHJAaMEeHTaJbHBIX 3aKOHOB (PU3HKHY;



¢ popMupoBaHHe MpEACTaBICHUNH O POiaM (DU3HMKHU I Pa3BUTHUS APYTUX ECTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHIi;
® pa3BUTHE TMPEJCTABICHUHA O BO3MOXHBIX cdepax Oynymed mnpodeccroHambHOM
NESTEIIbHOCTH, CBSI3aHHOM C (PM3UKOM, MOJTOTOBKA K JAajbHEHIIIEMYy OOYYEHHUIO B 3TOM
HaIPaBJICHUU.
JlocTmkeHrne ATHX I[eNieid MmporpaMmbl MO (QHU3UKE Ha YPOBHE OCHOBHOTO OOIMIETO
o0pa3oBaHMs 00€CIIEYNBACTCS PEIICHUEM CIIESIYIOIINX 3a/1a4:
¢ IPHOOPETEHUE 3HAHUI O TUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHMUYCCKUX, TCIIOBBIX,
NEKTPUYCCKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;
* IPHOOpPETEHUE YMEHUW  OMHCHIBATH U OOBSICHATH  (U3WYCCKHE  SBICHHUS C
UCIIOJIb30BaHUEM TOJIYUCHHBIX 3HAHUM;
® OCBOCHHE METOJIOB PEIICHHUS MPOCTEHIINX pacUYETHBIX 3aJa4 C HCIOJb30BAHUEM
(buznyecKkux Mozeneil, TBOpUYECKUX U MPaKTHKO-OPHEHTUPOBAHHBIX 3a]1a4;
¢ pa3BUTUE YMEHUI HAOIIONATh IPUPOIHBIE SBIEHUS U BBIIOIHATH OMBITHL, JIa0OpaTOPHbBIE
paboThl M SKCIEPUMEHTAILHBIC HCCICNOBAHUS C HUCIIOJIB30BAHUEM H3MEPHUTEINbHBIX
prOOpOB;
® OCBOCHHE MPUEMOB paboThl ¢ WHGpOpMANUEHd (QUIUISCKOrO CONCPKAHUS, BKIIIOUYAs
HHOOPMAITUI0O O COBPEMEHHBIX JIOCTIDKEHUSX (HU3UKH, aHAIM3 W KPHTUYECKOC
OLIEHMBaHue UH(OopMaLiy;
® 3HAKOMCTBO CO chepaMu MPoEeCCHOHAIBHON JCATEIBHOCTH, CBA3aHHBIMK C (PU3UKOHU, U
COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX (PU3UICCKOM HAYKH.
Ha usydenue ¢usukm (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO O0Opa3oBaHUS
orBoauTcs 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B Hezenro), B 8 kiacce — 68 vacos (2 yaca B
HEJIEIO), B 9 KJ1acce - 102 yaca (3 gaca B HEJIEITIO).

[Tpemmnaraemsiii B mporpamMme 1o Gpu3mnKe nepeyeHb JT1adopaTOPHBIX PadOT U OMBITOB HOCHT
PEKOMEHIATENbHBIN XapakTep, YYUTENb Je€NaeT BbIOOp MpOBENEHMS J1a0OpaTOpPHBIX paboT U
OIBITOB C yY&TOM MHIUBUIYAIFHBIX OCOOCHHOCTEH 00yJaromMXCcs, CIMCKA 3KCIEPUMEHTAILHBIX
3aJJaHMi, Ipe/IaraeMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOT 0 SK3aMeHa 1o (pusuke.



COIEP KXAHUE OBYYEHMUSA

7 KJIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPY:KAKIIEro Mupa.

®usnka — Hayka O mpupone. SABneHus npupoibl. Ousznueckue SABJICHUSA: MEXaHUYECKUE,
TEMJIOBBIE, JIEKTPUY €CKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeauuuHbL. W3mepenue ¢usznyeckux BenuduH. Puznueckue MpuOOPHI.
[TorpemHocTs n3MepeHnil. MexxayHapoIHasi CUCTEMA €IHHULI.

Kak ¢u3uka u qpyrue ecTeCTBEHHbIE HayKd H3y4aloT NMpHpoay. EcrecTBeHHO-Hay4dHBIH
METOJ] TO3HaHMs: HaOIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOINPOCA, BBIABM)KEHHUE THIIOTES,
SKCIIEPUMEHT IO TMPOBEpPKE THUMOoTe3, OOBsACHEeHHe HabmonaemMoro siBileHUs. OmnucaHue
(U3NYECKUX SBJIEHUH C TOMOLIBIO MOJETIEH.

Hemoncmpauyuu.

1. MexaHuyeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. ®usnyeckue MpuOOPHI U MPOIEeAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(POBBIM

nprudopoMm.

Jlabopamopuwvie pabomot u onvimol.

Omnpenenenue LEeHbl JeleHNs MIKalIbl U3MEPUTEIBHOr 0 IpUoopa.
N3mepenue paccTostHUM.

W3mepenne o0bEMa KUIKOCTU U TBEPAOTO TeNa.

Onpenenenue pa3MepoB MaJIbIX Tl

N3mepenue temmepaTypbl NP TMOMOIIM >KHMAKOCTHOIO TEPMOMETpa M JaT4yHKa
TeMIIepaTyphbl.
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6. IIpoBenenune wuccieqoBaHMS 110 TPOBEPKE THUIOTE3bl: JAJIbHOCTH IOJIETA IIapuKa,
MYIIEHHOT' 0 TOPU30HTAJIBLHO, TEM OOJIbINE, YeM OOJIbIIIEe BBICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHUsI 0 CTPOEHUH BEleCTBA.

CrtpoeHue BemeCcTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITHl, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEIIIECTBA.

JBmwxenue wyactuil BemiectBa. CBS3b CKOPOCTH JIBMXKEHUSI YAaCTHUIl C TEMIIEpaTypoil.
bpoyHoBckoe nBwxkenue, nuddysus. B3auMomeicTBHE dYACTHI BEIIECTBA: NPUTSDKCHHE H
OTTaJIKUBAHUE.

ArperatHple COCTOSIHMS  BEIIECTBA: CTPOCHHME Ta30B, JKUIAKOCTEH U  TBEPABIX
(kpucTammuyeckux) Teia. B3auMOCBA3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHO-MOJEKYISpHBIM cTpoeHueM. OCOOEHHOCTH arperatHbIX COCTOSIHHI
BOJIBI.

Jemoncmpayuu.

1. HabGmonenue OpOyHOBCKOTO JIBUKCHHS.

2. Habmonenue auddys3un.

3. HaOmojaeHue sBIICHUH, 00BSICHSIONIMXCS TPUTSIKCHUEM HIIM OTTAJIKMBAHHEM YaCTHI]

BEIIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. OrmenHka AuaMeTpa aToMa METOJIOM PsiIoB (C Uconb3oBaHueM (otorpaduii).

2. OmnbITHI IO HAOJIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OmbITH IO 0O0HAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO MPUTSKECHUSI.

Pazaen 3. /IBM:KeHHEe M B3aUMOAeHCTBHE TeJl.



Mexannueckoe paBukeHHE. PaBHOMepHOe M HepaBHOMEpHOe aABmkeHue. CKOpoCTs.
Cpennsst CKOpOCTb TP HEPABHOMEPHOM JIBM>KEHHH. Pacd€r nyTH U BpeMEHU JIBUIKEHUS.

SlBnenue wHepuuu. 3aKoH WHepuuH. B3aumopaeicTBue Ten Kak MpPUYMHA W3MEHEHUs
CKOpOCTH JABWXeHHUs Teld. Macca kak Mepa uHepTHocTu Tena. [limotHocTh BemectBa. CBs3b
IUIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIIE 00hEMA BEIIeCTBa.

Cuna kak XapakTepucTHKa B3auMonelcTBusa Ten. Cuna ynpyrocty M 3akoH ['yka.
W3mepenune cuiibl ¢ NOMOLIbIO JUHAMOMETpa. SIBieHHME TAroTeHHMs M cuia TskecTH. Cua
TSDKECTH Ha Apyrux mia”erax. Bec Ttema. HeBecomocts. CrnoxeHue cuil, HalpaBiICHHBIX 10
onHOI npsmoi. PaBHonelcTByromas cuil. Cuita TpeHusi. TpeHne CKOJbKEHUsI U TPEHHUE MOKOS.
TpeHue B npupoae U TEXHUKE.

Hemoncmpayuu.

HabnroeHre MexaHHUECKOro ABMKEHUS Tea.

N3mepenne ckopocTH NPpsMOJIMHENHOT O IBUKEHMUSI.

Hab6uronenue siBiieHUs: HHEPLIUU.

Habmonenre naMeHeHus: CKOpOCTH MPHU B3aUMOICH CTBUH TeEJl.

CpaBHEHHE Macc 110 B3aUMO/IEN CTBUIO TEIL.

CrnoxeHue cuil, HalpaBJIEHHbIX 110 OJHOM NpsMOil.

Jlabopamopuvie pabomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO JABMKEHHUS (LIapuKa B JKMJKOCTH, MOJAEIU
AJIEKTPUUECKOI0 aBTOMOOMIIS U TaK Jajiee).

ok wNR

2. OrmpeneneHue cpeqHell CKOPOCTU CKOJBKEHUS Opycka WM IIapuKa MO0 HAKIOHHOW
IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOIrO TeNa.

4. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTshkeHus (aedopManuu) Mpy>KUHBI OT
MIPUIIOKEHHOM CHUIIBL.

5. OnebIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUS CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBiieHne TBEPABIX TeJI, ;KMAKOCTEl 1 ra3os.

Hanenue. CiocoObl yMEHbIIIEHUS U YBEIUUECHUS AaBieHus. JlaBineHue rasa. 3aBUCUMOCTb
JaBJICHUS raza oT 00bEéMa, Temmnepatypsl. [lepenada naBnenust TBEPABIMU TellaMU, KUJIKOCTIMHU
u razamu. 3akoH [lackans. [THeBMaTHueckre MalWHBI. 3aBUCUMOCTH JIaBJICHUS >KMIKOCTH OT
riyOuHbl.  I'mapoctatnueckuit  mnapagokc. CooOmaromuecss cocynsl. ['mapaBimueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMmochepHoe HaBieHHe. IIpUuuHBI CyIIecTBOBaHUS BO3IYILIHON
obomouku 3emnu. OmbiT Toppuuemnmu. M3mepenue aTMochepHOro AaBiieHUS. 3aBHCUMOCTD
aTMOC(GEpHOro JIaBj€HUs OT BBICOTHI Haja ypoBHeM Mops. Ilpubopsl s u3MepeHus
aTMOC(EPHOTO JaBICHUSI.

JeiicTBrE KUIKOCTH U Ta3a HAa OTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxuMenoBa)
cwia. 3akoH Apxumena. IlnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUSI ra3a OT TEMIIEpPaTyphl.

Ilepenaua naBiaeHUs KUAKOCTHIO U Ta30M.
CooOmraromuecs: COCyIbl.

I'uapaBnnueckuii mpecc.

[TposiBneHue AeiicTBHS aTMOCHEPHOTO TAaBICHHUS.
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3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT O0BEMa MOTPYy)KEHHOW YacTH Tela H
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

VYcenoBue mnaBaHWs Te: IUJIaBaHWE WM TIOTPY)KEHHUE Tel B 3aBUCUMOCTH OT
COOTHOIIIEHUS IIJIOTHOCTEH TeJla U JKMIKOCTH.

Jlabopamopusvie pabomot u onvimol.

1.

HccrnenoBanre 3aBHCHMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHON B KHUAKOCTh
YacTH Telna.

OrnpeneneHne BBITAJKUBAIONIEH CHUJIBL, JEHCTBYIOIIEH HA TeEJIO, MOrPYKEHHOE B
KHJKOCTD.

IIpoBepka HE3aBUCHUMOCTH BBITAJKMBAIOIIEH CHJIbI, JACHCTBYIOIIEH Ha TEJIO B
JKHKOCTH, OT MacCCHI Tela.

OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUJIbI, EUCTBYIOIIECH Ha
TEJI0 B XKHUIKOCTH, OT 00BbEéMa MOTrpy>KEHHON B )KHIKOCTh YAaCTH T€JIa U OT TUIOTHOCTH
JKHJIKOCTH.

KoncTtpyupoBanue apeomerpa WM KOHCTPYMpPOBAHUE JIOJKH U oOmpenereHue e
IPy30M0bEMHOCTH.

Pa3nen 5. PaboTa 1 MOIIIHOCTH. JHEpPrusl.
Mexanuueckas pabora. MoOIHOCTb.
[Ipoctbie MexaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecHs

pblyara.

[Ipumenenue mpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKU.

KIIJI mpocThix MexaHu3MOB. IIpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckass sHeprusi. KuHernueckas M mnoTeHUuaidbHas »Heprus. [lpeBpaiuenue

OJTHOTO BHJIa MEXaHUYECKOM 3HEpruu B APYyTroi. 3aKOH COXpPaHEHHS] YHEPTUU B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnvie padbomot u onvimol.
1. OmnpeneneHue pabOTBl CUJIBl TPEHUS NPU PABHOMEPHOM JBWKEHUHU Tela 110
TOPU30HTAILHON MTOBEPXHOCTH.
2. HccnenoBaHue yCIIOBUM paBHOBECHS pblyara.
3. Hsmepenne KIIJ] HaKIOHHOH INIOCKOCTH.
4. W3ydeHue 3aKOHA COXpaHEHUsI MEXaHUYECKON SHEPIHUH.
8 KJIACC

Pa3nea 6. TenioBbIe ABJIeHUS.

OcHOBHBIE ITOJIOKEHUS MOJ'ICI(YJ'IHpHO'—KHHeTquCKOﬁ TCOPpUU CTPOCHHA BCIICCTBA. Macca
U pasMEepbl aTOMOB MW MOIJICKYJL. OHBITBI, MMOATBCPKAAOIIMEC OCHOBHBLIC IIOJIOXKCHHA
MOHCKyHHpHO—KHHeTquCKOﬁ TCOPUMU.

Moaenu TBEPIOTO, KUIKOTO U Ta3000Pa3HOI0 COCTOSHUM BeliecTBa. Kpucranmuyeckue u
amopdubie Tena. OObsICHEHUE CBOMCTB ra30B, KUJIKOCTEH M TBEPABIX TEJI HAa OCHOBE MOJIOXKEHUI

MOJIEKYJIIPHO--KUHETHYECKON Teopuu. CMauumBaHWE M KanWJUIApHBIE siBIeHUS. TeruioBoe
pacimpeHue u cxaTHe.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOI'O JIBMKEHHMS YacTHII.
Buytpennsiss osHeprus. CrocoObl U3MEHEHHS BHYTpPEHHEW OJSHEpruu: Telonepeaadya Hu

COBCPIICHUC pa60TLI. BI/II[BI Terronepeaavu: TCJIONPOBOAHOCTb, KOHBCKIUA, U3ITYUCHUC.



KomnuectBo Terwiorel. YIeiapHasg TEMIOEMKOCTH BEMIECTBA. 1emIO0O0OMEH W TEIIOBOE
paBHOBecue. YpaBHEHHE TeIJIOBOro OasnaHca. [lnmaBneHue W OTBEplIeBaHUE KPUCTAIIIMYECKHX

BCIICCTB.

VYnaenbHas Teruiota miaBieHus. [lapooOpa3oBanue u KoHAeHcamus. Vcmapenue.

Kunenune. YnaenpHas Terora mapooOpa3oBaHUsA. 3aBUCUMOCTb TEMIIEPATypbl KUIICHHS OT
aTMOC(EpHOTO JaBICHUSI.

BnaxxnocTs Bo3myxa.

OHeprus TOIJIMBA. Y AelIbHAS TEIUIOTA CrOPaHUs.

[Tpunuuner paborel TtemyoBbix npurareneid KIIJ[ TtemnoBoro pasurarens. Temsosble
JIBUTATEIIM U 3alIUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXPaHEHUs U NPEBPAILEHUS SJHEPTUH B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaOmoneHne 6poyHOBCKOTO ABUKCHUS.

2. HaOmonenue nuddys3uu.

3. HaOmoaeHue siBICHUI CMauyuBaHUs U KAMWUISPHBIX SIBJICHHI.

4. HabmrofeHue TerIoBOro paciiipeHust Tell.

5. H3MmeHeHue AaBieHUs T'a3a IPU U3MEHEHUU 00bEMa U HAarpEeBaHUU UITH OXJIAXKICHHH.

6. IIpaBuna u3MepeHus: TeMIEpaTypsbl.

7. Bwupel Tennonepenayu.

8. OxuyaxaeHue Ipu COBEpIICHUH PadOTHI.

9. HarpeBanue npu coBepiieHun pabOTHl BHEIITHUMH CHUJIaAMHU.

10. CpaBHeHME TEIIIOEMKOCTEN Pa3IMUHbIX BEILIECTB.

11. HaOironeHue KAmeHus..

12. HaGmtoieHue moCcTOSIHCTBA TEMITEPATYPhI TP TIJIABJICHUH.

13. Mojaenu TEIUIOBBIX ABUTATEICH.

Jlabopamopusie pabomot u onvimol.

1. OmbIThI IO OOHAPYKEHUIO IS CTBUS CUJI MOJICKYJIIPHOTO MPUTSHKESHUSI.

2. OmnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOW COJIM UJTH caxapa.

3. OnbITHI MO HAOIOJACHHUIO TEIJIOBOTO PACITUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TeIl.

4. OmnpeneneHue 1aBieHUs BO31yXa B OaJIOHE IIIPULIA.

5. OneIThl, NTEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHsI BO3AyXa OT €ro o0néma u
HarpeBaHMs UM OXJIAXKCHHUSI.

6. IlpoBepka ruMOTE3bl JIMHEHHOW 3aBUCUMOCTH [UJIMHBI CTOJOWMKA >KUJIKOCTH B
TEPMOMETPUYECKOM TpyOKe OT TeMIepaTyphl.

7. HaOmoneHue u3MeHeHUs BHYTPEHHEH YHEPruu Teja B pe3yJibTaTe TeIulonepenadu u
paboTHI BHEIIHUX CHIL.

8. HccnenoBanue siBieHUs TEMIOOOMEHA ITPU CMELIMBAHUU XOJIOJHOM 1 ropsyeil BOAbI.

9. OmnpeneneHue KOIMYECTBA TEIJIOTHI, MOJYYEHHOT'O BOJOW MPHU TEIMIOOOMEHE C
HarpeThiM METAITIMYECKUM HUJIMHIPOM.

10. OnpeneneHue yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. ccnenoBaHue npouecca HCnapeHusl.

12. OnpeneneHue OTHOCUTEIHHOMN BIaKHOCTH BO3yXa.

13. OnpeneneHue yaelbHOM TEMIOTHI MJIaBJICHUS JIbJIa.

Pa3nen 7. DaekTpuyeckue M MATHUTHBIE SIBJIEHUSI.
Onektpusanus Ten. J[Ba poma SIEKTpUYECKUX 3apsiioB. B3anMopeicTBue 3apsiKEeHHBIX
ten. 3akoH KymoHa (3aBUCMMOCTH CHJIBI B3aUMOJCHCTBUS 3apSDKCHHBIX TN OT BEIUYUHBI

3aps/10B U PACCTOSIHUS MEXAY TEIaMu).



Onekrpuueckoe none. Hanpsx€HHocTh 3nekTpuueckoro nois. [IpuHuun cynepno3uuuu
NIEKTPUUECKHUX M0JIei (Ha KaueCTBEHHOM YpPOBHE).

Hocutenu snextpuyeckux 3apsaoB. DJIEMEHTApHBIM 3eKTpuueckuid 3apsia. CtpoeHue
aTtoMa. [IpOBOJTHUKY U IUAIEKTPUKU. 3aKOH COXPaHEHUs JIEKTPUUECKOr0 3apsa.

DNEeKTpUYEeCKU TOK. YCIOBUSL CYIIECTBOBaHHUS 3JIEKTPUUYECKOro TOKa. VcTouHHMKH
MMOCTOSIHHOT'O TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUYECKUN TOK B KUAKOCTIX U raszax.

Onextpuueckass uenb. Cuna Toka. Onekrpuyeckoe HampsbkeHue. ConpoTuBieHHE
MIPOBOJIHUKA. YJIeIbHOE CONPOTHBJIEHUE BemecTBa. 3akoH Owma 1 ydacTka ILenH.
[locnenoBarenbHOE U MapajuleIbHOE COETMHEHNE TPOBOJTHHUKOB.

Pa6oTta 1 MOUIHOCTB 3JEKTpUYECKOro Toka. 3akoH J[xoymns—Jlenna. DneKkTpruueckue menu
Y TIOTPEOUTENHN IIEKTPUIECKON SHEPruu B ObITY. KOpoTKOoe 3aMbIKaHUE.

[locTossHHBIE MarHuThl. B3aummonelcTBHE IMOCTOSHHBIX MarHuTOB. MarHutHoe IoJe.
MarunuTHOe noje 3eMiu U ero 3HaueHue JJis )ku3HU Ha 3emiie. OnbiT DpcTteaa. MaruutHoe nose
AIEKTPUUYECKOro ToKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. J[eliCTBUE MarHUTHOIO MO
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTeib TIOCTOSHHOrO Toka. Mcmonb3oBaHue
SNEKTPOABUTATEIIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. SIBneHuwe  3neKTpoMarHuTHOM  mMHAykuuu. IlpaBwio  Jlenna.
Onextporenepatop. CrnocoObl MOJy4YEHHs] 3JIEKTPUUECKOH OSHEpruu. OJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOUHHKAX SHEPIrHUH.

Hemoncmpauyuu.

DJeKTpU3aIus Tell.
JIBa poja 3JIeKTpUYECKHUX 3apsI0B U B3aUMOJECHCTBU E 3apSKEHHbBIX TEJ.
VYCTpONCTBO U AEMCTBUE 3JIEKTPOCKOIA.
DnexTpocTaTuyecKast UHAYKLIHSL.
3aKOH COXPAaHEHHUs DJIEKTPUIECKUX 3aPsII0B.
[IpoBOAHUKY U AUAIEKTPUKHU.
MoaenupoBaHue CUIJIOBBIX JTUHHUHI 3JIEKTPUYECKOT O TOJIS.
M cTOYHMKN NOCTOSIHHOTO TOKA.
JlericTBuUs 2IEKTPUYECKOT O TOKA.
. DIEKTPUYECKUN TOK B KHUIKOCTH.
. I'a30BbIi pa3psi.
. U3MepeHune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUiecKOoro HapsKeHHs BOJIbTMETPOM.
. PeoctaT 1 Mara3uH conpoTUBICHUI.
. B3anmoneicTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTHU PA3/eJIeHUs MIOJ0COB MarHuTa.
. MonenupoBaHue MarHUTHBIX MOJIEW OCTOSIHHBIX MATHUTOB.
. OnbIT Dpcrena.
. MaruuTHoe€ 1ose Toka. DJeKTPOMAarHuT.
. JleficTBME MarHUTHOI O MOJIA HA IPOBOJHUK C TOKOM.
. DIIEKTpOABUTATENb IOCTOSTHHOI'O TOKA.
. UccnenoBanue siBleHUs 3JIEKTPOMArHUTHOW MHIYKIUU.
. OnbrTel Papanes.
. 3aBUCHMOCTb HaNpaBJIEHUS UHIYKIMOHHOTO TOKA OT YCJIOBUM €ro BO3HUKHOBEHHUS.
. DIIEKTPOreHepaTop NOCTOSHHOIO TOKa.
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Jlabopamopmusie pabomul u onvimeol.

OnbITHI 110 HAOTIOACHUIO AIIEKTPU3ALUHU T UHAYKIMEH U IPH CONTPUKOCHOBEHHUU.

HccenenoBanue qeiCTBUS 3JIEKTPUIECKOTO OISl HA IPOBOAHUKH U JUAIEKTPUKH.

C6opka 1 mpoBepKa paboThl IEKTPUY €CKON I€MH OCTOSHHOTO TOKA.

W3mepeHue u peryaupoBaHue CUIIbI TOKA.

W3MepeHue u peryjanpoBaHue HANPSHKEHNUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS

pEe3UCTOpa U HAPSDKEHHUS Ha PE3UCTOPE.

7. OnbITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JEKTPUUECKOTO  COINPOTHBIICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IIJIOLAAH TONEPEYHOI 0 CEYEHUs U MaTepuaa.

ounswWNRE

8. IlpoBepka mpaBmia CIOKEHMsI HAIPSDKEHUN IPU MOCIENI0BATEIbHOM COEIUHEHUH
JIBYX PE€3UCTOPOB.

9. IIpoBepka nmpaBuiia AJis CUJIbI TOKA IIPU NAapaJIEIbHOM COEUHEHUH PE3UCTOPOB.

10. Onpenenennie pabOThI IEKTPUIECKOT0 TOKA, HAYIIEr0 Yepe3 PEe3UCTop.

11. Onpenenenrie MOUTHOCTH 3IEKTPUUYECKOT0 TOKA, BBIJEISIEMOIM Ha PE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, AYILIEr0 Yepe3 JIAMIIOUKY, OT HallpsDKEHUS
Ha Hell.

13. Onpenenenue KIIJI narpeBatesns.

14. MccnenoBanue MArHUTHOTO B3aUMOJIEH CTBHS IIOCTOSTHHBIX MarHUTOB.

15. 3ydyeHue MarHUTHOTO TIOJNSl MOCTOSIHHBIX MAarHUTOB NpPU HUX OOBEAMHEHUH U
paszaeleHuu.

16. MccnenoBanue 1eHCTBYS 3JEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUSI KATYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HAaIIPABJIEHHS TOKA B KaTyIIKE.

18. M3yuenue AeCTBUS MarHUTHOTO 11OJIs HAa IPOBOJAHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3ydeHUE PAOOTHI SJIEKTPOIBUTATEIS.

20. U3mepenue KII/] anekTpoaBuraTeabHON yCTAHOBKHU.

21. OnBITHI 110 MCCIIENIOBAHUIO SBJICHUS 3JE€KTPOMAarHUTHOM MHIYKIUU: HCCIEI0BaHUE
M3MEHEHUI 3HaYEHUs U HAIlPaBJICHUs] MHAYKIIMOHHOI'O TOKA.

9 KJIACC

Paznen 8. Mexanuueckue siBJeHH.

Mexanunueckoe npuxeHue. MartepuanpHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOro JBWXKEHHs. PaBHOMepHOe mpsMoiMHENWHOe JBWKeHue. HepaBHOMepHOe
npsiMoiuHelHoe ABukeHue. CpedHsis U MITHOBEHHAs CKOPOCTb Tejla NP HEPaBHOMEPHOM
JBIDKCHUH.

Yckopenue. PaBHoyckopeHHOE ipsiMonHEeHOe nBmkeHne. CBoOoaHoe naaeHue. OnbIThI
lanunes.

PaBHOMepHOE nBIKEHHME 11O OKpYX)HOCTH. [lepmon m vacrora oOpamieHus. JluneliHas u
yrioBasi CKOpocTu. LleHTpocTpeMuTensHOoe yCKOpEHHUE.

[TepBeoiit 3akon HetoToHa. Bropoii 3akoH Hetotona. Tpetuit 3akon HeroTona. ITpuHnun
CYIIEpPIIO3ULIUH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHUs: cujia TPEHHUSI CKOJBXEHHUS, CUJla TPEHUS
TIOKOSI, IPYTUE BUJIBI TPECHHUSI.



Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHWE CBOOOJHOTO Ia/ICHHS.
JBmxenue mnmaner Bokpyr ComHua. IlepBas kocmuueckass ckopoctb. HeBecomocTh U
Meperpy3KH.

PaBHOBecue maTepranbHON TOUKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOro Tena
C 3aKPEIIEHHON OChIO BpailleHuss. MOMEHT culibl. [{eHTp TsKecTH.

Nmnynec Tena. M3mMenenne umnynbca. Mmnynsc cuibl. 3aKOH COXpaHEHMS! MMITYJIbCA.
PeakTnBHOE 1BM>KEHHE.
Mexanndeckasi pabota ¥ MOIIHOCTb. Pabora cui TsokecTd, ynpyroct, TpeHus. CBs3b

SHEPruu

u pa6OTBI. HOTGHI_II/IaJ'[LHaH OHCPrudg TCJja, MOAHATOrO Hala IMOBCPXHOCTBIO 3CMIIH.

HOTCHHI/IaHLHaH OHCPIrus cKaTou IPY>XXUHBI. Kunetnueckas OHEPIUs. TeopeMa 0 KMHETHYECKOM
OHCPIruu. 3aKoH COXpaHCHUA MeXaHUYeCKOM OHCPIUM.

Hemoncmpayuu.

1. HaGumroneHne MeXaHM4eCKOro ABM)KEHUS Tella OTHOCUTEIbHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE IyT€W U TPAEKTOPHUIl JBUKEHHS OJHOI'O U TOrO K€ Tela OTHOCUTEIbHO
pa3HBIX TEIl OTCYETA.

3. H3mepeHune CKOPOCTU U yCKOPEHUS NPSMOJIIMHEUHOI O IBUKCHHUS.

4. HccrnenoBaHue IpU3HAKOB PAaBHOYCKOPEHHOI'O JBHUKECHHUS.

5. HaOmonenue ABM)KEHUS Tella MO OKPY>KHOCTH.

6. HaOmronenue MexaHUYeCKHX SBJICHUH, MPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkar
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUU OTHOCUTEIbHO KaOMHeTa (PU3UKH.

7. 3aBHUCUMOCTb YCKOPEHMS Te€ja OT MACCHI T€JIa U ASHCTBYIOIIEH HA HErO CUJIBL.

8. HaOmonenue paBeHCTBa CHII IPU B3aUMO/IEH CTBUHU Tell.

9. H3meHeHue Beca Tejla IPH YCKOPEHHOM JIB)KECHHH.

10. Ilepenaya nmmyJibca IMpyu B3aUMOJENCTBUM TEIL.

11. [IpeoOpazoBaHus SJHEPTUU NPU B3aUMOIEHCTBUHU Tell.

12. CoxpaHeHue NMITyJIbCa IPU HEYIIPYTOM B3aUMOJCHCTBHH.

13. CoxpaHeHHe UMITyJIbCa ITPU aOCOJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHe peakTHBHOTO JIBUKCHHSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPrUH IPHU CBOOOTHOM T1aJICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPIrUuy NpH JIBMXKEHHUH TeJa O] AW CTBUEM IIPYKUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KoHcrpyupoBaHMe TpakTa i pa3roHa W JajJbHEHIIEro PaBHOMEPHOrO JABUKEHUS
HIApUKA WA TEIIEKKU.

2. OrmpeneneHue cpenHeil CKOPOCTH CKOJBKEHUA Opycka WM IBMKEHUS IIapuka I0
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tejla IPH PAaBHOYCKOPEHHOM JBHKCHHMM 110 HAKJIOHHOU
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JABUXEHHUM 0€3
HavaJabHON CKOPOCTH.

5. IlpoBepka THUMNOTE3bl: €CIM MPH PABHOYCKOPEHHOM [IBM)KEHUM O€3 HayajabHOU
CKOPOCTHM IIyTM OTHOCATCA KaK psAJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
IIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJBI TPEHUS CKOJBXEHUS OT CHJIBI HOPMAJIBHOI'O
JTaBJICHUSI.

7. Omnpenenenue ko3¢ GUIeHTa TPEHUS CKOJIbKEHUS.

8. Omnpenenenue )XECTKOCTH NMPYKUHBI.



9. OmnpeneneHue pabOThl CWIbI TPEHUS MPU PABHOMEPHOM JBIDKEHUM Tela IO
TOPU30HTAIbHON IOBEPXHOCTH.

10. Onpenenenue paboOThl CUJIBl YIPYrOCTU MpU MOABEME Ipy3a C HCIOJIb30BAaHUEM
HEMOJABUKHOI'0 U MOJBUYKHOI'O OJIOKOB.

11. 3yueHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannveckue Koj1e0aHNs H BOJHBI.

KonebatensHoe nBukeHue. OCHOBHBbIE XapaKTEPUCTUKH KOJIeOaHMI: MepHoJ|, 4acToTa,
aMImMTyAa. MaTteMaTnyeckuii W TNpYKUHHBIA MasTHUKH. [IpeBpaieHue >SHepruv mpu
KOJIE0aTEeIbHOM JIBUKEHHH.

3aryxatomue koneOanus. BriHyxkneHnHbsle konebanus. Pesonanc. MexaHn4yeckue BOJHBIL.
CaoiicTBa MexaHM4eCKUX BOJH. IIpogonbHble U MonepedHble BOJIHBL. [[1MHa BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MeXaHU4YeCKHE BOJIHBI B TBEPIOM TeEE, CEHCMUUYECKHUE BOJIHBI.

3ByK. 'poMKoCTh 3ByKa U BeicoTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U ynbpTpa3ByK.

Hemoncmpauuu.

Hab6umonenue konebaHuit Ten o 1eiCTBUEM CHIIbI TSDKECTH U CHJIbl YIPYTOCTH.

Habumonenue konedanuii rpy3a Ha HUTH U Ha NIPYXKHUHE.

HabmroeHne BEIHYX/I€HHbBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpaHeHue npojoJIbHbIX U ITONEPEYHBIX BOJIH (HAa MOJAEIH).

HabmroieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKycTHUYECKHUH pEe30HaHC.

JIaﬁopamopuue pabomul u onvimul.

1. Ompenenenue 4acTOThI U MEPHOAA KOJIEOAHUN MaTEMAaTHYECKOIO MAasITHUKA.

2. OrmpenesneHue 4acToThl M eproaa KojaeOaHui NpyKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCMMOCTU IEpUO/a KOleOaHUIN MOABELIEHHOTO K HUTHU Ipy3a OT
JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH I1EpHOJA KOJEOAHUM NPYKMHHOIO MasTHHUKA OT MacChbl
rpysa.

5. IlpoBepka HE3aBHCHMOCTH TepHoOJa KOJeOaHWH Tpy3a, MOABEIICHHOTO K HUTH, OT
MaccChl rpysa.

ok wNRE

6. OmnbITB, JEMOHCTPUPYIOIIME 3aBHCUMOCTh TepHoAa KoJeOaHUN MPY>KUHHOTO
MasTHHUKA OT MACChl Tpy3a U )KECTKOCTH MPYKUHBL.

7. W3mepeHue yckopeHus cBOOOAHOIO NaJCHUS.

Pa3nen 10. DiiekTpoMarHuTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMarHuTHOE TMoje. DJIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BosiH. [lIkana 3/1eKTpoMarHuTHBIX BOJIH. Vcnonb3oBaHue 3J1€KTPOMarHMTHBIX BOJIH JJIs1 COTOBOM
CBSI3H.

DnexTpoMarHuTHas npupoja ceera. Ckopocts cBeTa. BosHOBbIE CBOMCTBA CBETA.

Hemoncmpauyuu.

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BousiHOBBIE CBOICTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1. H3ydeHue CBOWMCTB AJEKTPOMATHUTHBIX BOJH C TOMOIIHIO MOOHMIIBHOTO Tene(oHa.

Paznen 11. CBeToBbIe siBJICHUS.

JlyueBasg mognenp cBera. MctouHuku cBeta. IIpsMonuHeEHOE pacnpOCTpaHEHUE CBETA.
3atmenus Connua u Jlynsl. OTpaxkenue ceera. [liiockoe 3epkano. 3aKOH OTpa)KeHUs CBETa.



[Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [loHoe BHYTpeHHEE OTpakKEeHUE CBETa.
Hcnoap30Banme OJIHOTO BHYTPCHHEI'O OTPaXXCHUS B OIITUYCCKUX CBETOBOJAX.

Jlunza. Xox nyueir B smH3e. Ontuueckas cuctema (oToamnmapata, MUKPOCKONA M
Tesneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTb U JaabHO30PKOCTb.

Paznoxxenue Genoro ceeta B criekTp. OnbiTel HotoToHa. CrioxkeHune crieKTpaabHbIX [[BETOB.
Hucnepcus csera.

Hemoncmpauyuu.

©ONOU A WN R

IIpssmonmHEWHOE PacnpOCTPAHEHHNE CBETA.

OTtpakeHue cBera.

[Tonyuenue u300pa>keHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHyeckuil CBETOBOA.

Xon nyuerd B COOMPAFOIICH JTNH3E.

Xox mydeil B pacCEeUBarOIIECH JINH3E.

[Tonyuenue u300pakeHUM C MOMOIBIO JUH3.

[Tpunnun aeifictBus oToannapara, MUKpPOCKOIA U TEJIECKOIa.

10. Moxens riasa.

11. Pa3noxenue 6€0ro cBeTa B CIIEKTP.

12. [Tomyuenue 6en0ro CBETa MPH CIOKEHUU CBETA Pa3HbIX IIBETOB.
Jlabopamopuvie pabomot u onvimol.

1.
2.
3.

Nousbs

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOIO JIyya OT yrja MaJeHHsl.
W3ydenue xapakTepUCTUK U300 paKeHHs IPEIMETa B IIIOCKOM 3epKaJie.

HccnenoBanre 3aBUCUMOCTH YTJIa IPEIOMIICHUSI CBETOBOT'O JIy4a OT yTIJjia MMaeHus Ha
I'PaHULE «BO3AYX—CTEKIION.

[Tonydyenune nzo0paxeHuil ¢ TOMOIIBIO COOMparOIIel JTUH3BI.

Omnpenenenre GOKYCHOTO PACCTOSIHUS U O TUYECKON CHIIbI COOMPAOIIeH JTMH3BI.
OMNBITHI TTO PA3JIOKEHUIO OEIIOTO CBETA B CHEKTP.

OnbITHl IO BOCHPHUSATHIO IBETa MPEIMETOB NMPH MX HAOJIOJIEHUU Yepe3 LIBETOBbHIC

(GUIBTPEI.

Pa3nea 12. KBanroBble aBjIeHNS.
OmnsiTel Pe3epdopna u mnanerapuas Monens aroma. Mognens atoma bopa. Hcmyckanue u

MorJioueHrue cBera aroMoM. KBaHTbl. JInHelyaTbie CIEKTpPHI.

PagnoaktuBHOCTh. Anbda-, O6eta- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas wmopens aromHoro sapa. M3oronbsl. PannoaktuBHble mnpeBpamieHus. [lepuon
noJlypacrajia aTOMHBIX SiAep.

SnepHble peakuu. 3aKOHbI COXpaHEHHUsSI 3aps10BOIO0 U MAaCCOBOI'O YUCEN. DHEPrusi CBA3M
aToMHBbIX sifaep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a u neneHus saep. McTouyHuku

sHepruu CoJiHIa U 3BE37.
SnepHas sHepreTuka. J[elicTBUS paJuOAKTUBHBIX U3JIYYEHHUM HA JKUBBIE OPraHU3MBI.
emoncmpauuu.

ok WwWNPRE

CHexTpbl U3y4€HUS U MOTJIONICHUS.

CriekTpbl pa3IUYHbIX I'a30B.

CrnekTtp Bomopo/a.

HaGmonenne TpekoB B kamepe Busibcona.

PaGoTa cu€Tunka HOHH3UPYIOMINUX U3TYICHHH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopmusie pabomul u onvimeol.

1. HaGmroneHue CIIONMIHBIX U JMHEHYATHIX CIIEKTPOB U3ITyYCHHS.

2. HccnenoBaHue TpPEKOB: M3MEpPEHUE HPHEPrUM YacTUILbl MO TOPMO3ZHOMY MyTH (IO

¢ororpadusim).

3. HMsmepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBbHO-00001IaI0IIMIT MOYIb.

[ToBTOpUTENBHO--0000IAIOMKA ~ MOAYNb MpEeIHAa3HaueH /s CHUCTeMaTU3aluu U
0000 1IIeHHSI TPEAMETHOTO COJIEPXKaHUS U ONbITA NeSTENbHOCTH, TPUOOPETEHHOTO PH U3YUYEHUU
BCEro Kypca (pU3MKH, a TakKe JAJ MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 9K3aMEHY IO
¢buznke st 00y4aromuUXcsl, BBIOPABIIUX 3TOT YU€OHBIN MTpeaMeT.

IIpy wu3yyeHMM JAHHOIO MOAYJS PEATU3YIOTCSA M CHUCTEMATU3UPYIOTCS  BUIbBI
NEeSITEIbHOCTH, Ha OCHOBE KOTOpbIX OOEcHeunmBaeTcs JOCTUKEHHE IPEIMETHBIX U
METANPEAMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB O00ydeHHUs, (POPMHUPYETCS E€CTECTBEHHOHAYYHAsI
IPaMOTHOCTb: OCBOEHHE Hay4YHBIX METOAOB MCCIEAOBAaHUS SBJICHUI HIPUPOIBI U TEXHHKH,
OBJIaJICHUE YMEHUSIMHU OOBSICHATH (PU3MUECKHE SBJICHUS, IPUMEHSAS I1OJyYEHHBbIE 3HAHUA,
pelaTh 3a7a4y, B TOM YHMCJI€ KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHbIE.

[IpuHIUMIIMAIBHO AESATENbHOCTHBINA XapaKTep JaHHOI'O pasjiesia peajin3yercs 3a CYET TOro,
YTO 00yYarolecs BBIMOIHAIOT 3aJaHusl, B KOTOPBIX UM TpejiaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSACHATH (pU3HUECKUe SBJICHUS
B OKpY>KalollIel NPUPOJI€ U TTOBCEAHEBHON KU3HMU;

UCMOJb30BaTh HAyYHbIE€ METOABI MCCIEOBaHUS (PU3MUECKUX SBJIEHUH, B TOM YHCIIE JUIS
MIPOBEPKU TUIIOTE3 U MOIYYEHUs TEOPETUYECKUX BbIBOJIOB;

OOBSICHSTh Hay4yHble OCHOBBI HauOoJiee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJOIH,
HampuMep, MPaKTHUYECKOro MCIOJIb30BAaHUS pa3IMYHbIX HCTOYHUKOB SHEPrUU HAa OCHOBE
3aKOHA MPEBPAICHNS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI ITO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUAA

W3ydenne ¢Qu3nku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI HANpaBlIeHO  Ha

JOCTH)KEHHE TMYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbraTe u3ydeHus QUMK HaA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUSA Y
oOyudarorierocs 0yayT chOpMHUPOBAHBI CIEAYIOIIUE JIUYHOCTHBIE PE3YIbTAThI B YACTH:

e 1) NaTPHOTHYECKOr0 BOCIIMTAHMSA:

® — MPOsIBIICHUE HHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON (PH3UIECKON
HayKH;

® —[IEHHOCTHOE OTHOIICHHE K TOCTHXKCHUSIM POCCUHCKUX YIEHBIX --(PH3UKOB;

e 2) rpaKIaHCKOTo0 U JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMUSI:

® —TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B O0CYKJIEHUH OOIIECTBEHHO 3HAUYMMBIX M 3TUYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHUH (PU3UKU;

® — 0CO3HaHHUE Ba)XHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B I€ATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHMSA:

® — BOCHPHUATHE ICTETUYECKUX KA4eCTB (PU3MUECKON HAayKH: €€ TAPMOHHYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e /) HEHHOCTH HAYYHOTO MO3HAHUS:

® — OCO3HaHWE LEHHOCTH (PU3MUECKON HAyKHd KaK MOIIHOIO MHCTPYMEHTa MO3HAHHS MHUpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BAXKHENIIIEH COCTABIISIIOIIEH KYJIbTYPHI;

® — pa3BUTHE HAYYHOI JFOO03HATEIHLHOCTH, HHTEpECa K UCCIIE0BATENHCKOM NesITeIbHOCTH;

e 5) opMupoBaHus KYJILTYPHI 310POBbSI H IMOIMOHAILHOTO 0JIATONOIY S

® — OCO3HaHHWE I[IEHHOCTH O0€30MacHOro oOpa3a XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTHM NpaBUJ O€30MacHOrO IOBEIACHHS Ha TpaAHCIOpPTE, Ha Joporax, ¢
AIIEKTPUYECKUM U TETJIOBBIM 000PYOBAHHEM B JOMAIITHUX yCIIOBUSX;

e — c(hopMHPOBAHHOCTh HaBBIKA PeICKCHUHU, TPU3HAHKE CBOETO MpaBa Ha OMMOKY U TaKOrO
JKe MpaBa y ApYyroro 4ejioBeKa;

e 6) TPy1OBOr0 BOCIIUTAHMSI:

® — aKTHBHOE YYacTHE B PEIICHUU MPAKTHUYECKHX 3a/1a4 (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHu3aluy, Topoja, Kpas) TEXHOJOIMYECKOM U  COIMAJIbHOW HAIpPaBICHHOCTH,
TpeOYIOIMMX B TOM Ynciie U (PU3HUECKUX 3HAHUM;

® — MHTEpeC K MPaKTUUECKOMY U3YUEHHIO Mpodeccuii, CBA3aHHBIX C (UZUKOI;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHMSA:

e — OpHUEHTalus Ha MpPUMEHEHHe (QU3UUYECKUX 3HAHUHM AN pelieHus 3aiad B 00JacTu
OKpY’KaloIlel cpenbl, MIAHUPOBAHUS MOCTYNKOB M OICHKH HX BO3MOXKHBIX IMOCIEICTBHIMA
JUISL OKPY’Karolen Cpejibl;

e —0CO3HaHUE r100aJbHOI0 XapakTepa HKOJIOrMUECKUX IPOOIeM U IMyTel UX peleHus;

e 8) ajanTauuu K M3MEHSAIOLIUMCSI YCJIOBHSIM COIMAIBHON U MPUPOTHOM CpPeIbI:

e — TOTPEOHOCTh BO B3aUMOACWCTBUM MPH BHIIOJHEHUH MCCIECJOBAHUNA U IPOEKTOB
¢bu3ndecKkoil HapaBJIEHHOCTH, OTKPHITOCTb OMBITY U 3HAHUSM JIPYTHX;

® —JIOBBILIECHHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 IPAKTUUECKYIO 1€ TEIbHOCTD;

e — noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM uucie (HOpMyIHpOBaTh HIEH,

IIOHATHA, TUIIOTC3EI O (1)H3PI‘I€CKI/IX 00BEKTaX U SIBJICHHUAX,



e —oco3HaHue 1e(UIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

e — [UIAHUPOBAHME CBOET'0 Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUM;

e — CTpeMJIEHHE aHAJM3UPOBATh U BBIIBIISTH B3aUMOCBSI3U PUPO/IbI, OOLIECTBA U SKOHOMUKH,
B TOM YHCJI€ C HCIIOJIb30BAHUEM (PU3UUYECKUX 3HAHUI;

® — OIEHKA CBOMX JEHWCTBUM C y4ETOM BIIMSHHSA Ha OKPYXKAIOIIYK Cpeay, BO3MOXKHBIX
rJ100aJIbHBIX MTOCIIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOGHHS TpOrpaMMbl MO (HU3WKE HA YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusi y oOyuwaromerocss OyayT CcQOpMHUpPOBaHBI MeTalpeAMeTHbIe Pe3yJabTaThl,
BKJIIOYAIONIME TI03HABATEIbHBIC YHUBEPCAbHBIC Y4YeOHbIC JEHCTBUSA, KOMMYHHKATHBHBIC
YHUBEpCaJbHbIC yUeOHbIC JEHCTBUS, PEryJIITHBHbIC YHHUBEPCAIbHBIC yUeOHBIC JICHCTBHS.

Ilo3HaBaTebHBIE YHuBepcCaJbHbIC y'leﬁHbIe JeHCTBUA

ba3oBble JJoruueckue aeicTBUs:
¢ BBISIBJIATh U XapaKTePHU30BaTh CYIIECTBEHHBIC PU3HAKA OOEKTOB (SIBJICHU );
¢ YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(UKAIIUU, OCHOBAHUS JIJI1 0000IICHHS 1
CpaBHCHHS,;
¢ BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMATPUBAEMBIX (PaKTaX, JaHHBIX U
HAOJFOICHUSIX, OTHOCSIINXCS K PU3NYSCKUM SIBIICHHSM;
¢ BBISIBJISITH  IIPUYUHHO--CIICJICTBCHHBIC CBS3M IMPU W3YYCHUHM (PU3UUYCCKUX SBJICHUH |
MPOIECCOB, JIeNaTh BBIBOABI C WCIIONB30BAHUEM JICAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKITI04Y €HUH, BBIJIBUTATh TUITOTE3bI O B3aUMOCBS3AX (DU3HMUCCKUX BEJIIMYUH;
® CaMOCTOSITENILHO BBIOMPATh Croco0 perieHust yueOHoM gu3nueckol 3aaauu (CpaBHEHUE
HECKOJIbKAX BapHaHTOB pCIICHHUS, BBIOOp HamboJiee MOAXOAAINIEr0 C Y4ETOM
CaMOCTOSITEIILHO BBIICIEHHBIX KPHTEPHUEB).
Ba3oBrble HcciIeI0BaTeIbCKHE TelCTBUA:
¢ MCII0JIb30BATh BOIPOCHI KaK HCCIIENOBATEIbCKII HHCTPYMEHT ITO3HAHUS;
¢ IPOBOJIUTH IO CAMOCTOSTENILHO COCTABJICHHOMY TIJIAHY OIBIT, HECIOXKHBIA (PU3UIECKUI
IKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeIOBAaHNE (DU3HMYECKOTO SBIICHUS
¢ OIICHUBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIUIO, IMOJYYECHHYIO B XOJIE
WCCJICZIOBAHUS UJITH DKCIICPUMCHTA,
® CaMOCTOSTENBHO (HOPMYJIMPOBaTh 000OIICHHS U BBIBOJIBI 11O PE3YJIbTaTaM IPOBEIEHHOTO
HaOJIFOIEHMS, OIIBITA, UCCIIEOBAHNS,
¢ IPOTHO3UPOBATh BO3MOXKHOE JlaJIbHEHIIIee Pa3BUTHE (DU3HMUYECKUX IPOIECCOB, a TAKKE
BBIJIBUTATH TPETIOJIOKEHHS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.
Pabora c nundpopmanmeii:
¢ IPUMECHSATh PA3JIMYHBIC METObI, HMHCTPYMEHTHI W 3alpOChl IPU IOUCKE U OTOOpE
UHGOPMAIH WITH TaHHBIX ¢ YY4ETOM IPEJI0KEHHON y4eOHO# Ppu3ndeckoi 3a/1a4u;
¢ aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO PA3ITUIHBIX
BHJIOB ¥ ()OPM TIPEIACTABJICHHUS;



¢ CAMOCTOSITENIFHO BBIOMpAaTh ONTUMAIbHYIO (opMy TpeacTaBieHus WHPOpPMAIMU U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMMaMiy, WHOU
rpaduKoi 1 MX KOMOWHAIIHSIMHU.

KoMMyHukaTuBHbIE YHHBepCaAJbHbIE yueOHbIe eiicTBUs:

*B XOJe OOCYXJeHUs Y4eOHOro MaTepHayia, pe3yJbTaTOB JIAOOPATOPHBIX padoOT
MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKAaeMOM TeMbI U BBICKAa3bIBATh UJICH,
HalleJICHHbIE Ha peLIeHNE 3a/1auil U MoJiiepKaHue 01arokeaaTeIbHOCTH OOIEHMS;

® CONOCTABIISITH  CBOM  CYXJCHUS C CYXKICHHSAMH JAPYTUX YYaCTHUKOB JIMAJIOTa,
O0HapyXMBaTh PA3JIMUNE M CXOACTBO MO3UIIHIA;

¢ BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTAX;

¢ MyONMYHO  TPENCTaBIATh  PE3yJbTAThl  BBITOJIHEHHOTO  (PU3MYECKOro  OmbITa
(aKCrIeprMeHTa, UCCIEI0BaHUs, IPOEKTA);

¢ IOHUMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U WHIUBUIYATbHONW PabOTHI MpH
pELIeHNN KOHKPETHON (pu3nuecKoi IpoOIeMbl;

* IPHHUMATh [I€JIM COBMECTHOW JI€ATEIbHOCTH, OPraHW30BBIBATH JEHCTBHS IO €&
JTOCTHKEHHIO: PACHPEAEIATh POJIM, 00CYXKIAaTh MPOIECCHl M PE3yJIbTaThl COBMECTHOM
paboThl, 060011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

¢ BEITIOJTHATh CBOIO YacTh pPaOOTHI, JOCTHrasi KadyeCTBEHHOTO pe3yjibTaTa IO CBOEMY
HANPaBJICHUIO U KOOPAUHHUPYS CBOM JEHCTBUS C JPYTUMH YJICHAMU KOMaH/bI;

¢ OLICHMBATh KaYeCTBO CBOETO BKJIa/Ia B OOIIMI MPOAYKT IO KPUTEPHSIM, CAMOCTOSITEIBHO
copMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSL.

PeryasiTuBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC NeHCTBHUS

Camoopranusanus:

¢ BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YUYEOHBIX CHUTYallUsAX, TPEOYIOIUX Ui pelIeHus
(bu3NYeCKUX 3HAHUM;

® ODUEHTHPOBATLCS B PA3JIMYHBIX IMOAXOAAaX MPHUHATHS pPELEHUH (MHIUBUIYaIbHOE,
NPUHATHE PEUICHUS B TPYyIIe, MPUHITHE PEIIeHUI IpyIoil);

® CAMOCTOSITEJIbHO COCTaBJSITh AJITOPUTM pelleHus (U3MYecKoil 3ajauM WM IJIaHa
UCCIIeIOBaHUSl C Y4ETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBaTh Npe/jIaraeMble BApHAHThI PELICHUH;

e 1e51aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPO./1b, IMOLIMOHAJI bHBII HHTEJVIEKT:

* JaBaTh a/IEKBATHYIO OLIEHKY CUTYallUM U MpeiaraTh IUlaH e€ U3MEHEHUS;

¢ O0BSACHATH NMPUUYUHBI TOCTHXKEHUS (HEAOCTH)KEHUS) PE3yJIbTaTOB JAEATEIbHOCTH, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh (B TOM YHCJI€ B XOJ BBINOJHEHUS (DU3MUECKOTO
UCCJIEJIOBAHUS WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, HM3MEHHUBIIHUXCS
CUTYyaliii, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

¢ OIICHHBATh COOTBETCTBUE PE3yJIbTATa I€JIU U YCIOBUSM;

® CTaBUTH ceOsl HA MECTO APYroro 4ejoBeKa B XO/€ CIopa WM JUCKYCCHM HA HAy4YHYIO
TEMY, IOHUMAaTb MOTUBbI, HAMEPEHHUSI U JIOTHKY JIPyroro;

* IpU3HaBaTh CBOE MpPaBO Ha OMMOKY TNpH pemeHud (U3NYECKHX 3a7ad Wi B
YTBEP)KJICHUSAX Ha HAyYHbIE TEMBI U TAKOE Y€ IIPaBO Pyroro.



HNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kJjacce NpeIMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE JIOJIKHBI

oTpakaTh COPMUPOBAHHOCTH Y 00yUYaIOLIUXCS YMEHUMN:

® UCTIOJIb30BAaTh  IMOHATUA: (U3MYECKMEe M XMMUYECKHE SBJICHMSA, HaOIo/ieHue,
9KCIIEPUMEHT, MOJENb, TUMOTe3a, €AMHUIBI (PU3NYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHMS BelecTBa (TBEpAOE, KUIKOE, ra3000pa3HOe), MEXaHUYECKOoe
IBUXKEHHE  (paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHHOE),  TpaeKTopus,
paBHOAEHCTBYIOIIAs cuia, Aepopmanus (ymnpyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOUINECS COCYIBI;

e pa3nuuath sBieHUS (AUQPy3us, TENIOBOE ABIKEHHE YAaCTUI] BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aUMOJIECHCTBUE TEJl, PAaBHOBECHUE
TBEPIABIX TEJI C 3aKpENJEHHOM OCBIO0 BpAlllEHUs, Iepenada [aBlIeHHs TBEPABIMU
TeJlaMHM, KHUJKOCTSIMU U razaMH, aTMOC(hEepHOe JaBlIeHHe, IUIaBaHue TeJl, IPEBPAILECHUs
MEXaHMYECKOW SHEPruu) Mo ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIUX JaHHOE (Pr3HUECKOE SIBJICHUE;

® PaCIIO3HABATh IMPOSIBIIEHHE M3YyYEHHBIX (U3UUYECKUX SBICHUHA B OKpYXKAloOIeM MHUpE, B
TOM uucie (U3MYecKue SBICHUS B MPUPOAE: MPUMEPHl IBHKEHUS C PA3IUYHBIMU
CKOpPOCTSIMM B JKMBOW M HEXUBOH MNPUPOJE, JEUCTBUE CUJIBI TPEHUS B MPUPOJE U
TeXHHUKE, BJIMSHHE aTMOC(EpPHOro [aBJCHUS Ha JKUBOW OpraHu3M, IUIaBaHHUE PbIO,
pblYaru B TE€JE YEIOBEKA, P ITOM IEPEBOAUTH IPAKTHUECKYIO 3aJauy B y4eOHYIO,
BBIJICJISATH CYIIECTBEHHbIE CBOWCTBA (IPU3HAKH) (PU3UUECKUX SABIICHUN;

¢ ONMCHIBATh M3yUEHHBIE CBOICTBa Tell M (PU3UUYECKHE SIBICHUS, UCIOIb3Ys (U3NUECKHe
BEIMYUHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBAa, BPEMs, MyTb, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YIPYroCTH, CHJIa TSKECTH, BEC Teja, CWiIa TpEHHs, JaBlieHHE
(TBEpHoro Tema, >KMIKOCTH, Trasza), BBITAJIKHBAIOLIAas CHJIAa, MeXaHUMYecKas palora,
MOIIHOCTh, IUIEYO CHUJIBI, MOMEHT CHJIbl, KO3(QQHUIMEHT IMOJIE3HOr0 JeHCTBUS
MEXaHM3MOB, KMHETUYECKasi U MOTEHLMAJIbHAsI SHEPrus), IpU ONUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3NUECKUN CMBICI UCIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUSI U €INHULIBI
(¢u3NYECKUX BEIWYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JAaHHYIO (DU3IMUECKYIO
BEJIMYUHY C JPYIMMHM BEJIMYMHAMM, CTPOUTH TpaMKU H3YUYEHHBIX 3aBHUCHUMOCTEH
(hM3HYECKUX BEJIUYHUH;

® XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBICHUS U MPOLIECCHI, UCIONb3Ys MpaBUIIa
CIIOXKEHMsI cuil (BIOJIb OJIHOM MpsIMOil), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
IpaBUIO paBHOBecHs pbluara (0O0Ka), «30J0TO€ MPABUIO» MEXaHUKU, 3aKOH
COXPaHEHUS MEXaHWYECKOH PHEepruu, mpu 3TOM [aBaTh CIOBECHYI (BOPMYIHUPOBKY
3aKOHA U 3aIMCBIBATh €I0 MATEMAaTUUECKOE BBIPAYKEHUE;

¢ 00BSICHATD (PU3NYECKHE SABJICHUS, IPOLIECCHI U CBOICTBA TEJN, B TOM YMCJE M B KOHTEKCTE
CUTyallull  NpPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:  BBIABIATH  [PUYUHHO-
-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ ornopoi Ha 1—
2 u3y4YeHHBIX CBOMCTBa (U3MUECKUX SBICHHM, (U3MUECKUX 3aKoHA WM
3aKOHOMEPHOCTH;

epemath pacuéTHbe 3agauyd B 1—2 JeMcTBUS, HCIONB3YS 3aKOHBI M (OPMYIIBI,
CBsI3bIBAIOIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE AaHaJlM3a YCIOBHA 3aJadd
3aMUCHIBATh KPaTKOE YCJIOBHUE, MOJCTABIATh (PU3MUECKHE BEIMYUHBI B (POPMYIIBI H



IIPOBO/IUTh PACU€Thl, HAXOAMUTH CIIPABOYHBIE JaHHBIE, HEOOXOAUMBIE NIl PELICHUS
3aJ1a4, OLIEHUBATh PEAJIMCTUYHOCTD MMOJYYEHHON (PU3NUECKON BETUYHHBI;

¢ pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PELIMTh IPU NOMOLIM (HU3HYECKUX METO/I0B,
B OIMCaHUM HCCIEJOBAaHUS BBLACIATH IMPOBEPSIEMOE IMPEANooKeHue (TUIoTesy),
pa3nuyaTh U MHTEPIPETUPOBATH MOJIYUYCHHBIN pe3yibTaT, HAXOAUTh OLIMOKU B XOJ€
OTIbITA, JIeNIaTh BBIBOBI IO €0 pe3yJIbTaTaMm;

¢ [IPOBOAMTDH OIBITH MO HAONIOJEHUIO (U3NYECKUX SIBICHUNH WU (PU3MYECKUX CBOMCTB
Tesq: (OpMyIMpOBaTh MpOBEpPsSEMble MPEANONIOKEHNUs, COOUpaTh YCTAaHOBKY W3
IPEAJIOKEHHOT0 000py10BaHUs, 3aIIMCHIBATH XOJ OMBITAa U (POPMYIUPOBATH BHIBOJIBI,

¢ BHIOJHATH HPsIMbIe W3MEPEHHUS] pacCTOSHUS, BPEMEHHU, MaccChl Teia, 00bEMa, CHIIBI U
TEeMIIEpPaTyphl C UCHOJb30BAHUEM AaHAJOIOBBIX M IHU(POBBIX MPHOOPOB, 3aMHCHIBATH
MoKa3aHus MPUOOPOB € yUETOM 3aJJaHHON a0 COMIOTHOW MOTPEIIHOCTH U3MEPEHU;

¢ [IPOBOMTH HCCJEIOBAaHUWE 3aBUCUMOCTH OJHON (DM3NYECKOM BEIWYMHBI OT JIPYrou ¢
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHHi (3aBUCUMOCTH MMYTH PAaBHOMEPHO JABUKYIIETOCS
Tesla OT BPEMEHHU ABUKEHHUS Teja, CUJIbI TPEHHsI CKOJBKEHHs OT Beca Teja, KauecTBa
00pabOTKM IOBEPXHOCTEH TEJl W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIU
COIPUKOCHOBEHUS TEJ, CUJIbl YNIPYTOCTH OT YAJMHEHHS MPY>KUHBI, BbITAJIKHUBAIOIIEH
CIIIBl OT O0BEMA TOTPYKEHHOW dYacTH Tela M OT IUIOTHOCTA IKHUJKOCTH, €&
HE3aBUCUMOCTH OT IIJIOTHOCTU Tejla, OT IJyOWMHBI, Ha KOTOPYIO MOIPYXKEHO TEIO,
yCIOBUIl IIaBaHUs TeJ, YCIOBUH paBHOBECHsl pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4e€OHOrO0 HCCIEeOBaHUs, COOMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEHUs, CIenys MPEIOKEHHOMY TJaHy, (PMKCUPOBATh PE3yNbTAThl MOIYYCHHON
3aBUCUMOCTH (PM3WYECKMX BEJIMYMH B BHJIC IPEIJIOKCHHBIX TaOIMI] M T'padHKOB,
JIeNiaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEAOBAHUS;

® [IPOBOAINTH KOCBEHHbIE HU3MEpeHHs (U3NYECKUX BeIMYMH (TUIOTHOCTh BEIECTBa
KHUJAKOCTH M TBEPAOro Tela, CHJIa TPEHUS CKOJBXKEHHS, JaBJIeHHE BO3JyXa,
BBITAJIKUBAIONIAsl CUJIa, JACUCTBYIOIIass Ha TMOTPYXKEHHOE B KHUAKOCTH TeJo,
KO3(QQUIMEHT MOJE3HOr0 JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAys MpPeaoKeHHON
UHCTPYKIIUU: TIPY BBIMIOJHEHUU U3MEPEHHI cCOOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYCHHE HCKOMOM BETMYMHBI;

e coOrofaTh TpaBUia TEXHUKM Oe3omacHocTd 1mpu  pabore ¢ nabopaTOpHBIM
000pyIOBaHUEM;

¢ yKa3bIBaTh MPUHIUIBl JACHCTBUS MNPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIMEC COCYAbl, OapoMeTp, pblyar, HOJBHKHBIN U
HEMNOJBUKHBIN 0JIOK, HAKJIOHHAS! I1JIOCKOCTb;

* XapaKTepU30BaTh IPUHLHUIIBI 1€ CTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB
C OHOpOM Ha MX ONHMCAaHUS (B TOM YHUCIE: NOAIIMIHUKU, YCTPOMCTBO BOIOIPOBOJA,
TUpaBIMYECKUN Ipecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMerp),
UCIOJIb3Ysl 3HAHUS O CBOWCTBAaX (PM3UYECKUX SIBJICHUM M HEOOXOAUMBbIE (PU3UUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

* IPUBOJUTH MNpUMEpHl (HAaXOAWTh HMHPOPMAIUIO O TMpPUMEpax) MPaKTHUYECKOIro
UCIONb30BaHUsl (U3NYECKUX 3HAHUI B IMOBCEAHEBHON >KM3HM JUIsl oOecreyeHus
0e30MacHOCTH TpH OOpalleHnH C TpUOOpaMU U TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHUS 370POBbS U COONIOJEHHS HOPM DKOJOTMUECKOrOo IOBEICHHS B
OKpPY’KAIOILEH CPELIE;



® OCYLIECTBIIATh OTOOp MCTOYHMKOB HH(popMmanuu B VHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U yTEM CpaBHEHHS
Pa3JIMYHBIX UCTOYHUKOB BBIACIATH HH(POPMALIUIO, KOTOPAs SBJIAETCS NPOTHBOPEUUBON
WJIX MOXKET OBITh HEJTOCTOBEPHOM;

¢ CIIOJIb30BaTh IPHU BBIOJHEHUU y4EOHBIX 3aJaHUN HAyYHO--TIONYJISPHYIO JUTEPATypy
(bu3nYecKoro cojepxaHus, CIpaBOYHbIE MaTepHaibl, pecypchl ceth VHTepHeT,
BlIaIeTh NpUEMaMM KOHCHEKTUPOBAaHUS TeEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJIHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

® CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3
UCTOYHHMKOB MH(OpMannu (HU3NYECKOr0o COAEpKaHUs, B TOM 4yucie MyOJIuYHO AenaTh
KpaTKHe COOOIIEHHUs O pe3ybTaTax MPOEKTOB UJIM YyUeOHBIX HCCIENOBaHUMN, IPU 3TOM
rpaMOTHO HCHOJb30BaTh HM3YUCHHBIM MOHATHUHHBIA ammapar Kypca (HU3UKH,
COMPOBOX/1aTh BBICTYIIJICHUE NIPE3eHTALIUEH;

® [IpY BBINOJIHEHUU Y4E€OHBIX NMPOEKTOB M HCCIEAOBAHUM pacnpenessiTh O0O0S3aHHOCTH B
IpyIIe B COOTBETCTBUU C ITOCTABJIEHHBIMU 3aJauaMu, CIIEAUTH 32 BBIIIOJIHEHUEM IJIaHa
JNEUCTBUN, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIM BKJIaJ B JAEATEIbHOCTb TIPYIIbI,
BBICTpaBaTh KOMMYHUKATHBHOE B3aUMO/IEHCTBUE, YUUTHIBAs MHEHUE OKPY KAIOIUX.

K koniy obyuenus B 8 kjacce npeaMeTHble pe3yJsibTaThl HA 0a30BOM ypOBHE JIOJIKHBI

oTpaxaTb COPMUPOBAHHOCTh y O0yUAIOIINXCS YMEHUIL:

* ICIIOJIb30BATh IOHSTUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAJUIMYECKHME U aMop(HbIE Tena,
HACBILCHHBIM U HEHACHIILEHHBIH Map, BIAXKHOCTb BO3/1yXa, TEMIIEPaTypa, BHYTPEHHSS
SHEprus, TEIIOBOM JBUraTeNb, SJIE€MEHTAPHBIN AIEKTPUUECKUM 3aps]], 2JIEKTPUYECcKOoe
1ojie, MPOBOJAHUKH U JUAJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUN TOK, MAarHUTHOE
ToJe;

® pa3nuuaTh SBJICHMs (TEMJIOBOE pACIIMPEHUE M CKaTue, TEIUIoNepenayda, TeEMJIOBOe
paBHOBECHE, CMauyuMBaHWE, KaNWUIIPHbIE SBJICHUS, WCIApEHHE, KOHAECHcAIus,
IIJIaBJICHUE, KpUcTaJUM3alus  (OTBEpHAEBaHME),  KUIIEHHWE,  TeIlonepenaya
(TenaonpoBOAHOCTb, KOHBEKIMS, W3IyYEHHUE), DIIEKTpU3aLUs TeJl, B3aUMOJEHCTBUE
3aps0B, JEHCTBUS 3JIEKTPUUECKOI'O TOKA, KOPOTKOE 3aMbIKAaHME, B3aUMOJEHWCTBHE
MarHuToOB, JAE€WCTBHE MAarHUTHOI'O IOJi1 Ha IPOBOAHMUK C TOKOM, AJIEKTPOMArHUTHAas
UHAYKLIMS) 10 ONHCAHUI0O HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIHX JaHHOE (PU3UYECKOE SBIICHUE;

® pacrio3HaBaTh NPOSBJIECHUE M3YYEHHBIX (PU3MUECKUX SIBJEHUH B OKPY)KAIOLIEM MHUDE, B
TOM u4ucie ¢GU3NYECKUe SBJIEHUS B MPUPOAE: IOBEPXHOCTHOE HATSDKEHHE U
KalWUIApHbIE SBJICHUS B TNPHUPOJE, KpHUCTaIbl B mpupozae, usnydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKUE OpH3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHera,
NIEKTpUUECKUE SBJIEHUS B arMmocdepe, dIEKTPUUYECTBO IKUBBIX OPraHHU3MOB,
MarHuTHOE mosie 3eMJid, JIpeid MoI0CcoB, POJb MAarHUTHOrO MOJIA JJIS KU3HU Ha
3emJie, MOJISPHOE CUSHUE, IPH ITOM IEPEBOJUTH MPAKTUUECKYIO 3aj7adyy B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DU3UUECKUX SIBIICHUN;

® ONMCHIBATh M3YYECHHBIE CBOWCTBA Tel M (U3UUECKUE SIBJICHUS, UCHOJb3Yysd (DU3NUECKUe
BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSsS DHEPrus, KOJUYECTBO TEIMJOTHI, YyJEIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJE€lbHas TEIUIOTa IJIABJIEHUS, YAEJIbHAs TEIJIOTa
napooOpa3oBaHus, yJelbHAs TENJIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT IOJIC3HOTO
JEUCTBUS TENJIOBOI MAalIMHBI, OTHOCUTENbHAS BJIAXKHOCTb BO3AYyXa, JJIEKTPUUYECKUIN



3apsl, CWIa TOKA, OJJEKTPUYECKOE HAIPSUKEHHWE, COINPOTHBIICHHE ITPOBOJHUKA,
ylleJbHOE COIMPOTUBIIEHHUE BEIIECTBA, pa0d0Ta U MOLIHOCTh AJEKTPUUYECKOrO TOKa), IPH
ONKMCaHUU TNPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCHOJb3YEMbIX BEIMYUH,
0003HAYCHUS M €AUHUIBI (PU3UYECKUX BEIMYUH, HAXOAUTH ()OPMYJIbI, CBSI3BIBAIOIIIHE
JAaHHYI0 (PU3UYECKYI0 BEIMYMHY C JAPYTMMH BEIMYUHAMH, CTPOUTH T'paduku
U3YUYEHHBIX 3aBUCUMOCTEH (PM3UUYECKUX BEITUYHH;

® XapaKkTepu30BaThb CBOWCTBA TeJsl, (U3NYECKHE SBJICHHUS U MPOLECCHI, HCIOIb3YS
OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKOM TEOpUU CTPOECHUS BEUIECTBA,
OPUHLHUI CYNEpIo3UIMKU ToJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa Jis yyacTka uenu, 3akoH Jxoyns—JIeHna, 3aK0H COXpaHEHUs
SHEpPruM, MPH ITOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alHUCHIBATH €ro
MaTEMATUYECKOE BBIPAKECHUE;

¢ 00BSACHATH (PU3NYECKUE POLIECCH U CBOMCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE CUTYyallui
IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUYMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTh OOBSICHEHHE W3 |—2 JIOTMYECKHX IIaroB C ONopod Ha 1—2 HW3YYEHHBIX
CBOMCTBA (PU3MUECKUX SIBJICHUN, PU3UUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEN;

epemiaTh pacu€THble 3a7aud B 2-3 JEWCTBUSA, HCIONB3Ysl 3aKOHBI U (OpPMYJIbI,
CBs3bIBalOIME (U3MUECKHE BEJMYMHBI: HAa OCHOBE aHaJluM3a YCJIOBHS 3aJaud
3aIUCBIBATh KPATKOE YCJIOBHE, BBIABILATh HEJOCTATOK JAHHBIX JUIS pEUICHUS 3aadH,
BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE 1JIs €€ PElIeHUs, IPOBOAUTH PACUETHI U
CpaBHHUBATH MOMy4EHHOE 3HaUCHHE (PU3NUECKON BETMUNHBI C U3BECTHBIMH JJaHHBIMH,

¢ pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh IPU NOMOIIM (PU3UYECKUX METO0B,
HCIIONIb3Ysl ONMCAHUE MCCIENOBAaHUS, BBIIEIATh IMPOBEPAEMOE IPEAIIOI0KEHHE,
OLICHUBATh IPABUJIBHOCTB MOPSI/IKA TPOBEIECHUSI HCCIIEOBAHNS, A€JIaTh BBIBOJBL,

¢ IPOBOAMTH OMBITHI IO HAOIIOACHUIO (PU3NIECCKHUX SBICHUN WM (PU3NIECKUX CBOMCTB Tel
(KanWUBSIpHBIE  SIBJICHWS, 3aBHCHMOCTh JIaBIIEHHS BO3AyXa OT e€ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArPEBAHUS IPU U3JIYYEHUH OT LIBETA
u3Mydaromend (MOrjomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOJBI  OT
TeMIepaTypbl JKUJIKOCTH U IUIOIIAAM €€ TOBEPXHOCTH, DJJIEKTpU3alus Tel |
B3aUMOJICCTBUE AJIEKTPUUECKUX 3apsA]l0B, B3aUMOJEHCTBHE NOCTOSHHBIX MAarHHUTOB,
BU3YyaJIM3allMsl MAarHUTHBIX I10JI€H MOCTOSTHHBIX MarHUTOB, 1€UCTBUS MATHUTHOT'O MOJIS
Ha IPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJABUIATElIs
MOCTOSIHHOTO TOKa): (OpMYyJIMpOBAaTh MpPOBEpsieMble MPEANOJIOKEHUs, CcoOUpaTh
YCTAaHOBKY M3 IPEMJIOKEHHOro 00OpyIOBaHUS, ONMCHIBATh XOJA OObITAa H
(hopMyIHPOBATH BHIBOJIBI;

¢ BBINOJIHATH IPSMbIE M3MEpPEHUsl TeMIepaTypbl, OTHOCUTEJIBHOM BIIa)KHOCTH BO3/AYyXa,
CHJIBI TOKa, HAMPSOHKEHHUS C HCIOJIb30BAHWEM AaHAJOTOBBIX NPUOOPOB M JTATYUKOB
(U3MYECKUX BEJIMYMH, CPaBHUBATh PE3YyJbTaThl HM3MEPEHUH C ydE€TOM 3aJaHHOMN
a0COJIFOTHOM TTOTPEIIHOCTH;

¢ IPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEJIMYMHBI OT JIPYroM ¢
HCI0JIb30BAaHUEM TPAMBIX MU3MEPEHUH (3aBUCUMOCTh CONPOTHBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, MJIOMIAIA TOMEePEYHOro CEYEHUsl U YAEJIbHOTO CONPOTUBIICHUS BELIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UIYIIEro Yepe3 MPOBOJHUK, OT HANPSKEHUsI HAa MPOBOJHUKE,
UCCJIEIOBAaHUE TOCIEA0BATEIbHOIO U MapauIeIbHOIO COEAUHEHUN ITPOBOIHUKOB):
TUTAHUPOBATh MCCIIEIOBAHHUE, COOMPATh YCTAHOBKY W BBHIMOJHITH U3MEPEHUS, CICIYs



MPEIJIOKEHHOMY TUIaHy, (PMKCHPOBATh Pe3yJIbTAThl MOJYYCHHOW 3aBHCHMOCTH B BHJIE
Ta0auI ¥ rpauKoB, JeNaTh BEIBOJIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

* IPOBOJUTH KOCBEHHBIC H3MEpPEHHS (HU3MUECKUX BEIUYMH (yIeJbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHNE MTPOBOJHHUKA, pab0oTa U MOIIHOCTH JIEKTPUIECKOTO TOKA):
IUTAHUPOBATh HM3MEpPEHHs, CcoOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEmys
IPEIOKEHHOM NHCTPYKIINH, M BBIYUCIIATH 3HaYCHHE BETMYUHBI;

e coOrofaTh TpaBMJia TEXHUKM Oe3omacHocTH 1mpu  pabore ¢ sabopaTOpHBIM
000pyIOBaHUEM;

® XapaKTepH30BaTh MPUHIUIIBI JCHCTBUS U3y CHHBIX MIPUOOPOB U TEXHHYECKHUX YCTPOUCTB
C ONMOpOW Ha WX ONKMCaHWsA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB, THTPOMETP,
napoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUYMK IIIEKTPHUUYECKOW DHEPIHUH,
AIIEKTPOOCBETHTEbHBIC MPUOOPHI, HArpeBaTElbHBIC AJIEKTPONPUOOPH (TPUMEDPHI),
IEKTPUUECKHE IPELOXPAHUTEIH, SJIEKTPOMArHUT, 3JEKTPOJBUIATENIb IOCTOSHHOIO
TOKa), MCIIOJIb3ysl 3HaHMS O CBOWCTBaX (PU3MYECKUX SBICHUH M HEOOXOJUMBbIE
¢bu3nuecKkue 3aKOHOMEPHOCTH;

® DaCIIO3HaBAaTh IIPOCTbIE TEXHUYECKHUE YCTPOICTBA M H3MEpUTENbHBbIE IHPUOOPHI IO
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (PKUAKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUraTelb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOIN, PEOCTaT), COCTaBIATh
CXEMBI DJIEKTPUYECKHUX IENeH C IMOCIeI0BATEIFHBIM M MAapaJUICIbHBIM COCIHHEHUEM
AIIEMEHTOB, pa3inydas yCJIOBHBIE 0003HAUCHHS DJIEMEHTOB JICKTPHUECKHUX IIETIEH;

® IPUBOIUTH HpPUMEpPbl (HaXOAMTh HHGOPMAIMIO O MpHUMepax) HPAKTUYECKOTrO
UCIIONIb30BaHUsl (DU3MYECKMX 3HAHWHM B TIOBCEIHEBHOW >KM3HM IS OOecredeHus
Oe3omacHOCTH MpH OOpalleHUH C NpudopaMu U TEXHMUYECKUMHU YCTpOicTBaMu,
COXpaHEHUS 370POBbS U COOJIIOJICHHS HOPM OKOJIIOTMYECKOTO TIOBEACHUS B
OKPY’KAIOILEH CPELIE;

* OCYIIIECTBIISATh MOMCK MH(MopManmu (HU3NIecKoro copepkanusi B VIHTepHeTe, HA OCHOBE
UMCIOIIMXCSl 3HAHUNW M TYTEM CPAaBHEHUS JOMOJHUTEIBHBIX MUCTOYHUKOB BBIICISATH
UH(POPMAITUIO, KOTOPAs SBIISIETCS POTUBOPEYHBOM MITH MOXKET OBITh HEJOCTOBEPHOM;

* UCIIOJIB30BaTh MU BBHIMTOJHEHUN YYEOHBIX 3aJaHUN HAYYHO--TIOMYJSIPHYIO JIUTEPATypy
(GU3UYECKOro CcojaepKaHMs, CIpaBOYHBIE MaTepHalbl, pecypchl ceth MHTEpHeT,
BJIaJeTh MpUEMaMM KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs WHGOpPMALUU U3
OJTHOH 3HaKOBOM CHCTEMBI B JIPYT'YIO;

® CO3/1aBaTh COOCTBEHHbIE IHMCBbMEHHbIE M KpaTKHE YCTHBIE COooOlIeHus, 0000mas
UHQOPMAIIUIO U3 HECKOJIBKMX MCTOYHUKOB (PU3MUYECKOrO COJEp)KaHUs, B TOM 4YHCIe
NyOJMYHO  TPEACTaBIATh  Pe3yibTaThl MPOEKTHOW WM  MCCIEI0BAaTEIbCKOM
JeATebHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh M3YYEHHBIN MOHATHHHBIN anmapaT
Kypca (H3HUKH, COPOBOXKIATH BBICTYILICHHE TIPE3CHTALIN €H;

*IIpU BBHINOJHEHUM YYEOHBIX IPOEKTOB M MCCIENOBAHUHM (HU3MUECKUX MPOIECCOB
pactpenensiTh OOSI3aHHOCTH B TPYIIIE B COOTBETCTBHH C ITOCTABJICHHBIMH 3aJa4aMH,
CIIENUTh 32 BBIOJHEHHWEM IUIAHA JEHCTBUH W KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBATh  COOCTBEHHBIH BKJAJ B  JEATEIbHOCTb TPYIIBI, BBICTPAUBAThH
KOMMYHHMKAaTHBHOE B3aUMO/ICHCTBUE, TPOSBIIASA TOTOBHOCTh pa3pemiaTh KOH(QIUKTHI.

K xonmy oOy4deHus B 9 Kjacce mpeaMeTHBIC pPe3yJbTaThl HA 0A30BOM YpPOBHE JIOJKHBI

OTpaxkaTb COPMUPOBAHHOCTh y 00yUAIOMINXCS YMEHUIL:

* UCIIOJIB30BaTh TMOHATHUS: CHUCTEeMa OTCYéTa, MaTephalibHas TOYKA, TPACKTOPUS,

OTHOCUTEIFHOCTh MEXaHUYECKOTO JIBUKEHUS, TedopManus (yrnpyras, miacTuieckas),



TpEHUE, IIEHTPOCTPEMHUTENILHOE YCKOPEHHE, HEBECOMOCTb M NEPErpy3Kd, LEHTP
TSDKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP TSDKECTH TBEPAOrO Tejla, paBHOBECHUE,
MEXaHM4YecKue KoyiebaHusi W BOJHBI, 3BYK, HHOpPa3ByK U  YJIbTpa3ByK,
3JIEKTPOMArHUTHBIE BOJIHBI, LIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30pPYKOCTh U
JAJIbHO30PKOCTh, CHEKTPbl MCHYCKaHUS M MOIJIOLIeHUs, aib(da-, Oera- U ramMma-
U3ITy4YEHUsI, U30TOMBI, sIepHasi SHEPreTHKa;

® pa3nuyaTh SABJIEHUS (PaBHOMEpPHOE M HEPaBHOMEPHOE IMPSAMOJUHENHHOE JBU)KEHHE,
PaBHOYCKOPEHHOE NMPSAMOJIMHENHOE JABM)KEHUE, CBOOOAHOE MaJIeHUE Tell, pPABHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aMMOJEHCTBUE TeJ, pEaKTUBHOE JBH)KEHHE,
Kosie0aTesbHOE JIBUJKEHHE (3aTyXalollMe U BBIHYKIEHHbIE KojeOaHus), pe30HaHC,
BOJIHOBOE JIBIDKEHHME, OTpaK€HHE 3ByKa, MNPAMOJIMHEHHOE pacIpOCTpaHEHHUE,
OTpa’KEHUE U NPEJIOMIIEHUE CBETA, MI0JJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHUE
0eroro cBera B CIHEKTP M CIOXKEHHE CHEKTPAJbHBbIX LIBETOB, AMCIEPCHS CBETA,
€CTECTBEHHasl paJiMOaKTUBHOCTb, BOSHUKHOBEHHME JIMHEHYATOrO CIIEKTpa H3JIy4EHUs)
10 OIMCAHUI0 MX XapaKTEPHbIX CBOWCTB U HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIMINX
naHHOe (PU3NYECKOe SBIICHHUE,

® pacrio3HaBaTh IPOSBJICHUE W3YYEHHBIX (PM3NYECKUX SBJIEHUI B OKpyXarolem mupe (B
TOM yucie (U3NYecKre SBICHHS B MPUPOAE: MPUIUBLI U OTIUBBI, TBUKEHUE TJIaHET
ConHeuHOH cucTeMbl, pEaKTUBHOE JIBU)KEHUE )KUBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSCEHUE, CEHCMHMUYECKHE BOJIHBI, LYHaMH, 3XO, I[BeTa Tell,
ONTMYECKHE  SBJICHMS B  NpUpoJe, OuOJOrMueckoe JAeicTBHE  BUAMMOTIO,
yIbTPa(rOIECTOBOTO U PEHTIC€HOBCKOTO M3JTYyYEHUN, E€CTECTBEHHBIN pajyOaKTUBHBIN
(OH, KOCMMYECKHE JIy4H, paJUOAKTUBHOE W3JIyY€HUE MPUPOIAHBIX MHUHEPAJIOB,
JeicTBUE PaIMOAKTUBHBIX M3JIyUEHUN Ha OPraHU3M 4eJIOBEKa), IPU 3TOM MEPEBOAUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIACIATh CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
(U3NYECKUX SBIICHUI;

¢ OMKCHIBATh M3yYEHHBIE CBOMICTBAa Tel U (pu3HuecKkue sSBIEHUS, UCIONB3Ys (pu3nueckue
BENTMYMHBI (CpelHsIsT U MTHOBEHHAs CKOPOCTb Teja IMPU HEPaBHOMEPHOM JIBH)KCHHH,
YCKOpEHHE, NepeMeIleHe, yTh, YIiIoBas CKOPOCTb, CHJIa TPEHHUS, CHJIA YNPYTrOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOrO MajieHus, BEC Tejla, UMITYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHHUYecKasi paboTa U MOILIHOCTh, TOTEHIIMAIbHAS PHEPrUs Tela, MOJHATOrO
HaJ| IOBEPXHOCTBIO 3€MJIM, IOTEHLUAJIbHAS SHEPTUs CXKATOW NMPYKUHBI, KHHETHYECKas
SHEprusi, MOJHas MeXaHWYecKas JHEprusi, MepuoJl M YacToTa KojeOaHUMU, ATMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, NTOKa3aTelb MPEIOMIICHUS
Cpensbl), IPH OMHCAHWU MPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICT HCHOIb3YEMBIX
BEJIMYUH, OOO3HAYEHUS W EAMHMUIBI (PU3UYECKMX BEIMYUH, HAXOAUTH (OPMYJIBL,
CBSI3bIBAIOIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JIPYITMMH BEIMYHMHAMH, CTPOUTHh
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (U3NUECKUX BEJTUUNH;

¢ XapaKTepu30BaTh CBOWMCTBA Tel, (PM3MYECKUE SBIICHUS U MPOILECCHI, UCIONb3Yys 3aKOH
COXpaHEHHUS] PHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHUSI, MPUHLMI CYHEPIO3ULUUA CHIL,
OPUHIMI OTHOCUTENbHOCTU ["anuines, 3akoHbl Hbl0TOHA, 3aKOH COXPAaHEHMs UMITYJIbCa,
3aKOHBl OTPAXKEHHS U TMPEJIOMJIEHUSI CBETa, 3aKOHBl COXPAaHEHHUsS 3aps/ioBOTO U
MacCOBOTO 4YHCEI TpH SJIEPHBIX peaKkIusiX, NP OSTOM JaBaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aMUCBHIBATH €0 MATEMATUYECKOE BRIPAKEHHE;

¢ 00BSACHATH (PM3NYECKUE MPOLECCH U CBOMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE CUTYyallui
IPaKTHKO-OPUEHTHPOBAHHOI'O XapaKTepa: BhISBIISATH MPUUUHHO--CIIEICTBEHHBIE CBA3H,



CTPOUTH OOBSICHEHWE U3 2—3 JIOTMYECKUX INAaroB C OMNOpoll Ha 2—3 H3Y4YEeHHBIX
cBolcTBa (PU3MUECKUX SIBJICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacu€THbIC 3a/aun (ONMUPAIOIIMECS HAa CUCTEMY M3 2—3 ypaBHEHMH), UCIOJb3Ys
3aKOHBI M (hOPMYJIBl, CBSI3bIBAaIONIME (PU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAJU3a
yCIOBUSL 3aJladdl 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOUIME WIIU
130BbITOYHBIE JTaHHBIE, BHIOUpPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE UISI pEIICHUs,
MPOBOAUTh pPAacuéThl M OLEHUBATh PEATMCTUYHOCTh IOJYYEHHOrO 3HA4YEHUs
(hM3HYECKOil BEIMYNHBI,

® pacro3HaBaTh NPOOJIEMBbl, KOTOPbIE MOXKHO PELIMTH MPH MOMOLIM (PU3NIECKHX METOOB,
UCIOJb3ysl ONHCAHUE MCCIEAOBAHMS, BBIACIATh IPOBEPSEMOE MPENIONIOKEHHUE,
OLIEHMBATh NPAaBUIBHOCTb IOPSAAKA IPOBENEHUS MCCIEAOBAHUS, JENaTh BBIBOIbI,
UHTEPIPETUPOBATH PE3yJIbTAaThl HAOIIOEHUN U OIBITOB;

® [IPOBOJUTD OMBITHI 10 HAOJIIOJEHNIO (PU3MUECKHUX SBJICHUN MIN (PU3NUECKUX CBOMCTB Tel
(u3ydyeHue BTOoporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI PHEPruH, 3aBHCUMOCTb
Iepuosa KojaebaHui NpyKMHHOTO MasiTHUKA OT MacChl I'py3a U )KECTKOCTU IPYKUHBI U
HE3aBUCUMOCTb OT aMILIUTY]Ibl MajbIX KOJIE€OaHUM, MPSIMOJIMHENHOE pacpOCTPAaHEHU €
CBETa, pasjioKeHue Oeyoro cBeTa B CHEKTP, M3yuyE€HUE CBOMCTB H300pa)KeHUsS B
IUIOCKOM 3€pKaje U CBOMCTB H300pakeHMsI IpeAMeTa B coOMparolied JMH3E,
HaOJII0JIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYEHMsSI): CaMOCTOSATEIbHO
coObMpaTh YCTAHOBKY M3 U30BITOYHOIO Habopa 000py10BaHUs, ONUCHIBATH X0l ONBITA U
€ro pe3yibTaThl, OPMYIUPOBATH BHIBOJIBI,

® [[POBOAMUTH MpPU HEOOXOAMMOCTH CEpHUI0 IMpPSIMBIX HM3MEPEHMH, OINpenessisi cpeaHee
3HaueHHe u3MepseMoil BenuuuHbl ((POKYCHOE paccTosHUE COOUparole JMH3bI),
000CHOBBIBaTh BHIOOP CIIOc00a u3MepeHus (M3MEpUTEIHLHOTO Mpudopa);

* IPOBOJUTH HCCIIEIOBAHNE 3aBHCUMOCTEH (DU3NYECKHX BEIMYUH C HCIOJIb30BAHUEM
OpAMBIX HM3MEPEHMH (3aBUCUMOCTb IIyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM
JIBUKEHUM 0€3 HayalbHOM CKOpPOCTH, Ilepuoja KojleOaHWi MaTeMaTH4eCKOro
MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPa)KEHHUs CBETa OT Yrja MaJeHUs U
yria MpejoMJIeHHUs] OT yIJa MaJieHus): TUIAHUPOBATh MCCIEIO0BaHUE, CAMOCTOSITENbHO
coOMpaTh YCTaHOBKY, (DUKCHpPOBATh pE3yJbTaThl MOJIY4YCHHOH 3aBUCHUMOCTH
¢u3nuecKux BEIMYMH B BHJE TaOJMIl M IpadHKOB, A€IaTh BBIBOABI IO Pe3ylbTaTaM
YICCIIEI0BAHUS;

* [[POBOAMTH KOCBEHHBbIE M3MEpPEHUs (U3MUECKUX BEJIWYUH (CpPedHsAs CKOPOCTb U
YCKOpEHHE Tela MPH pPaBHOYCKOPEHHOM JIBU)KEHHH, YCKOPEHHE CBOOOJHOIO MaJCHMUS,
KECTKOCTh MPYKUHBI, KO3()PUIMEHT TPEHUS CKOJIBXKEHUS, MEXaHUYecKas pabora u
MOIIHOCTb, YacTOTa M MepuoJ KojeOaHUH MaTEeMaTUYECKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJIAa COOMparoIled JIMH3bI, pPaJUOaKTHUBHBIA (OH):
IUIAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPHUMEHTAIbHYIO YCTAHOBKY U BBINOJIHSATH
U3MEPEHUs, CIIeAYs MPEATOKEHHON MHCTPYKIMHU, BBIYUCIATH 3HAUEHUE BEIUYUHBI U
aHAJM3UPOBATh MOJYYEHHBIE pe3yJbTaThl € Y4ETOM 3aJaHHOW MOTPEIIHOCTH
W3MEPEHUIT;

e coOrofaTh NpaBUJia TEXHUKM Oe3omacHocTH 1mpu  pabore ¢ 1a0OpaTOpPHBIM
000pyIOBaHUEM;

¢ pa3MyaTh OCHOBHBIEC MPU3HAKHU U3yYEHHBIX (GU3NUECKUX MOJENIeH: MaTeprabHas TOuKa,
abCoMOTHO TBEPHOE TENo, TOYEYHBIH HCTOYHUK CBETa, Jy4, TOHKas JIMH3a,
IUIaHeTapHas MOJIeb aToMa, HYKJIOHHAsl MOJIeTIb aTOMHOTIO S/pa;



® XapaKTEePHU30BaATh MPUHIINIIBI JEHCTBUS U3YUEHHBIX MIPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Oomopoil Ha HX onucaHus (B TOM 4YHUCJE: CIOHJIOMETP, NAaTYUKHU IOJIOKEHUS,
paccTosHUS M YCKOPEHHUS, paKeTa, 3XO0JIOT, OUKH, IEPUCKOI, (poToamnmapar, ONTHIECKI e
CBETOBOJIbI, CIIEKTPOCKOIl, JO3UMETp, Kamepa BuibcoHa), HCHOJb3ys 3HAHUSA O
CBOMCTBaxX (PM3MYECKHUX SBJICHUH U HEOOXOAUMBbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

¢ ICTIOJIH30BAaTh CXEMbl U CXEMATHYHBIC PUCYHKH H3YYCHHBIX TEXHHUYECKHX YCTPOHCTB,
M3MEPUTETBHBIX TPUOOPOB M TEXHOJOTMYECKUX IMPOIECCOB IMPH PEIIeHUU Y4eOHO--
MPaKTUYECKUX 3a7a4, OMTHUYECKUE CXEMBI JIJIsl TIOCTPOCHHS M300paKEHUH B TJIOCKOM
3epKajie U coOuparoIlei JIMH3E,

* IPUBOANTH TNpUMEphl (HaXOIUTh HWH(OpPMANUIO O TpPUMEpPax) MPAKTHIECKOTO
WCTIONIb30BaHUsl (U3NYECKUX 3HAHWM B TOBCEIHEBHOM JKHU3HH JUIsl OOecCredeHus
0e30acHOCTH TPH OOpalleHHH C TPUOOPaMH ¥ TEXHUYECKHUMH YyCTPOWCTBAMH,
COXpaHEHHUS 3JI0pOBbS U COOJIIOJIEHHS HOPM SKOJOTMYECKOro IOBEACHUS B
OKpYXalolleH cpene;

® OCYIIECTBIATh MOMCK UWHGOpManuu (Quanyeckoro coxepxkanuss B VHTepHere,
CaMOCTOSITENIbHO (OPMYNIUpPYsI TOMCKOBBIA 3ampoc, HAXOAUTb YT OIPENeNCHUS
JOCTOBEPHOCTH TIONyYEeHHOW WHQPOpPMAlMKM Ha OCHOBE HMEIONIMXCS 3HAHUU U
JOTIOJTHUTEIBHBIX UICTOYHUKOB;

¢ MCIIOJIb30BaTh IPH BBIMOJHEHUU y4eOHBIX 3aJaHU HAYYHO--TIOMYJSIPHYIO JHUTEpaTypy
(U3NYECKOr0o COJepXKaHMs, CIPAaBOYHbIE MaTepuaibl, pecypcsl cetu HHTepHeT,
BJaJeTh NpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, IpeoOpa3oBaHus WHGOpMAIUU U3
OJIHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

* CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIC U YCTHBIE COOOIIIEHUs HA OCHOBE MH(OpMAIUU U3
HECKOJIbKUX HWCTOYHHKOB (DU3UYECKOTO CONCpXKAHUSA, NYOJIUYHO TMPEICTABIATh
pe3yNbTaThl MPOEKTHOM WJIM MCCIENOBATEbCKOW AeSTeNbHOCTH, TIPU 3TOM I'PAMOTHO
UCIOJIb30BaTh HM3yUYEHHBIM TMOHSATHIHBIA ammapar u3y4aeMoro paszzaena (u3ukua u
COINPOBOXKJIaTh BBICTYIUICHHE IMPE3CHTAIME ¢ y4€TOM OCOOEHHOCTEH ayauTopuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaundecTBO 4acos DJIeKTPOHHbIE
No HaunMmeHoBaHue pa3neioB M TeM (uudposbie)
Konrpoisbnsie | IlpakTHyeckue
n/n NMPorpamMMbl Bcero oOpa3zoBare/jibHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. @®u3nka u €€ poJib B IO3HAHUHM OKPY/KAKOLIEr0o MUPa
bu6mmoreka [JOK
11 oD - 2
F3Hia - Hayka o ipHpoze https://m.edsoo.ru/7f416194
bubmioreka [IOK
1.2 dusnueckre BEINYNHEI 2 1
https://m.edso0.ru/7f416194
bu6moreka [JOK
13 E 7 2 1
CTECTBEHHOHAYYHBIN METOJI TO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBeIEeHUS O CTPOEHUH BellleCTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEieeTRa https://m.edso0.ru/7f416194
29 JIBM>KE€HME U B3aMMOI€H CTBU € YaCTHUI] 2 1 bu6moreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmioreka [IOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2
P o https://m.edso0.ru/7f416194
Uroro no paznemy 5
Pa3znen 3. /IBuskeHUe U B3anMo/ieiicTBHe Tel
3.1 MexaHu4yecKoe IBUKEHUE 3 buGmiorexa ITOK

https://m.edso00.ru/7f416194
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https://m.edsoo.ru/7f416194
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bu6mmoreka [JOK
3.2 4 4 1
HEPIIDL, Maced, THOTHOCTE https://m.edsoo.ru/7f416194
3.3 Cwna. Buas! cun 14 2 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 4. JlaBienue TBEPABIX TeJl, :KHIAKOCTEN U ra3oB
41 [asnenue. [lepenaya naBneHus TBEPAbIMU 3 bubmioreka [IOK
' TeJaMH, KUJKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
42 Tasnene oc 5 bu6moreka [JOK
. BJICHUE KUJIKOCTH
A https://m.edso0.ru/7f416194
bubmioreka [IOK
4.3 A 6
Tvocheproe Aapeiie https://m.edsoo.ru/7f416194
44 JlelicTBUE )XKUAKOCTH U ra3a Ha Orpy>XKEHHOE 7 3 bubmoteka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHeprust
bubmioreka [IOK
5.1 Pabota 1 MorHOC 3 1
1 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 II 5 1
POCTBIC MEXAHHSMBL https://m.edsoo.ru/7f416194
53 MexaHu4ecKast SHeprus 4 1 butmmorexa [IOK
https://m.edso0.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 68 12
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8 KJIACC

KoandecTBo yacoB DJIeKTPOHHbIE
HaumeHOBaHMe pa3iesioB U TEM (undpoBbie)
Ne n/nt Konrpoabsnbie | IlpakTnueckue
NMporpaMMblI Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. TemioBbie AiBJIeHUSA
1.1 CTpoeHne U CBOMCTBA BeEIECTBA 7 bubmorexa TIOK
' P H https://m.edsoo.ru/7f4181ce
bubmioreka [IOK
1.2 TermoBsie mporece 21 1 5
FLIOBRIC HPOHECChl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiaekTpruyeckue H MAarHUTHbBIE SIBJIEHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apssKEHHBIE Tella 7 1 bubmoteka IJOK
' U UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
buo OK
2.2 ITocTOSIHHBIN 27IEKTPUYECKUN TOK 20 1 7 h'ftlpg;(rzeel(ii.ru 17§4181ce
bubmioreka [IOK
2.3 M 6 1 15
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
24 DJEeKTPOMAarHuTHAsT MHIYKIIUSI 4 bubmorexa TIOK
' p Ay https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68 3 145



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

KouanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB H TEM mu(ppoBbIE
Ne n/nt pai Konrpoabsnbie | IlpakTnueckue (mupp )
NMporpamMmbl Bcero oOpa3zoBare/jibHbIEe
padoThI padoThI
pecypchbl
Pazngen 1. MexanuuecKkue siBJI€HHUS
11 MexaHndecKkoe JBUKECHHE U CIIOCOOBI €ro 10 1 bubmioreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumopeiictBue Ten 20 1 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6munoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBE COXPAHCHITL https://m.edsoo.ru/7f41a4a6
Uroro no paznemy 40
Pa3znen 2. Mexanudyeckue KoJ1e0AHUS U BOJTHbBI
bu6mmoreka [JOK
2.1 Mexanudeckue koieba 7 3
RAIHCCIHE KOTEOaA https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4eckue BOIHBI. 3BYK 8 1 3 Bubmiorewa OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiieKTpoOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIE U 6 9 bubmorexa [IOK
' SJIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no paznemy 6

Pasnena 4. CBeToBbI€e ABJICHUA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aK0HEBI PACIIPOCTPAHEHUS CBETA 6 2 bubmorexa TOK
' pagnpoctp https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U ONTHYECKHE TPHUOOPHI 6 3 bubmiorewa LIOK
https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 0enoro cBera B CEKTP 3 2 bubmrorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 15
Pa3nea 5. KpanroBblie aBj1eHUA
51 Hcnyckanue u IOTJIOIIEHNE CBETA aTOMO 4 1 bubmorexa TIOK
. [IyCKaHWE U IIOTJI HUE CBETa AaTOMOM
Y - https://m.edsoo.ru/7f41a4a6
bubmioreka [IOK
5.2 C 6 1
TPOCHIE STOMHOTO s1ipa https://m.edsoo.ru/7f41a4a6
bubmoteka [JOK
5.3 Sne e pea 7 1
AISPHEIE peakitan https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. IloBTopuTe/ibHO-0000 a0 NI MOTYJ/Ib
6.1 IToBTOpEeHME 1 00001IEHNE COAEPHKAHUSL 9 5 bubmmotexa LIOK
' Kypca dusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJUYECKOE OBECHEYEHUE OEPA30BATEJILHOT'O
MPOLIECCA
OBSIBATEJIbHBIE YUYEBHBIE MATEPHAJIBI JJISI YYEHUKA

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

UHTEPHET
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