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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas nporpamma mno yyeObnomy npeamery «@Pusukay» (6a30Bblii ypoBeHb) (IIpeaMeTHAs
obnacte «EcTecTBeHHO-HAY4YHBIC MPEAMETHI») (J1ajieeé COOTBETCTBEHHO — Iporpamma 1o (usuke,
¢u3uka) cocraBiieHa B cooTBeTcTBHH ¢ DenepanbHoit paboyeli mporpaMMoin 1o yueOHOMY MpeaMeTy
«DPu3nKa» W BKIIOYACT TMOSCHUTENIBHYIO 3allUCKy, COJAEpKaHHe OOy4eHMs, IJIaHHUpyeMble
pe3yabTaThl OCBOEHHS IPOrPaMMBI 110 (PU3UKE, TEMATHUECKOE TUIAHUPOBAHHE.

[Iporpamma mo ¢u3uKe Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHUsS COCTABIICHA HA OCHOBE
MOJIOKEHUA W TpeboBaHMM K pe3yabTaraM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpazoBarenbHON TTporpamMmel, ipeactaBieHHbXx B DI'OC OO0, a Takxke ¢ yuéroMm deaeparbHOM
paboueii mporpaMmbl BOCIIUTAHUS U KOHLEIIMY NpenoaBaHus yueOHoro npeamera «Pu3nkay.

CopepxaHue nporpamMmsl o pU3MKe HaMpaBiIeHO Ha GOPMUPOBAHNE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYaroIUXCsd U OPraHMU3alUI0 W3y4eHUs (UMK Ha JEATeNbHOCTHOM ocHoBe. B
porpaMMe no GU3HNKe YUUTHIBAIOTCS BO3MOKHOCTH YU€OHOI0 IIpeIMeTa B pealin3aliui TpeOoBaHHiMA
@I'OC OO0 k mIaHUPYEeMbIM JTMYHOCTHBIM U METAINPEIMETHBIM pe3ybTaTaM OOY4eHUs, a TaKkxKe
MEXIMPEIMETHBIE CBSA3H €CTECTBEHHO-HAYYHbIX YUeOHBIX MMPEJAMETOB HAa YPOBHE OCHOBHOTO OOIIIET0O
o0Opa3oBaHUsI.

[Iporpamma mo (u3mKe ycTaHaBIMBAeT paclpe/esieHne y4yeOHOro maTepuana IO Tojaam
o0y4eHus (1o KjraccaM), IpeyiaraeT MpUMEpHYIO IOCIIEeA0BATEIbHOCTh U3YUEHUS TEM, OCHOBAHHYIO
Ha JIOTMKE Pa3BUTHSI IPEIMETHOTO COACPKaHUS U y4E€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIUXCsl.

[Iporpamma no ¢usuke pazpaboTaHa C 1eIbI0 OKa3aHUS METOAMYECKON MOMOILM YUUTENIO B
co3aHuu pabodeil mporpaMMbl IO Y4EOHOMY TIPEAMETY.

Ousmka ABISIETCA CUCTEMOOOPA3YIOMIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (U3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMHEH,
Ouosiorueil, acTpoHOMHEW W (HU3MUECKOW reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, IPEOCTaBIsieT Haubosiee sicHble 00pa3Iibl MPUMEHEHUS! HAyYHOT'O METO/1a TIO3HAHMS,
TO €CTh CII0C00a MOTYYECHUS JOCTOBEPHBIX 3HAHHUI O MUE.

Onna w3 THaBHBIX 3a1ad (U3HYECKOr0 00pa3oBaHUS B CTPYKType o0OImero odpa3oBaHUs
COCTOUT B (DOPMUPOBAHMHM E€CTECTBEHHO-HAYYHOW TpPAaMOTHOCTH W MHTEpeca K Hayke Yy
o0y4Jaronuxcs.

Wzyuenne ¢uszukn Ha yriyOJaEHHOM YypOBHE TNpEAINOJaraeT OBJIAJCHHE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTeCTBEHHO-HAYUYHYIO0 TPAMOTHOCTb!

HAYYHO OOBSACHSTH SIBIICHUS,

OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBaHUS;

UHTEPIPETHPOBATh JIaHHBIC W MCIIOJIB30BaTh HAyYHBIC JIOKA3aTENbCTBA Ui IIOJYYEHUS
BBIBOJIOBY.

Henn wusydeHus (U3MKKM HA YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS OINpEACTCHBI B
KOHLEMIUN MpenojaBaHus yuyeOHoro mnpeamera «Dusmka» B 00pa3oBaTeIbHBIX OpraHU3aLUsAX
Poccuiickoit @enepanuu, peaan3yonmx 0CHOBHbIE 00111e00pa3oBaTeIbHbIC POTPAMMBI.

enn nzydeHus: GU3MKU:

npruoOpeTeHne MHTepeca M CTPEeMIICHUS OOYdYaloUIMXCsl K HAYYHOMY H3YyYCHHIO MPHUPOIHI,
pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHMA O HAayyHOM METOJA€ TMO3HaHUs W (opMupoBaHHe
HCCIIEIOBATENECKOIO OTHOIICHUS K OKPYXKAIOUINM SIBICHUSM;

¢opMHpOBaHHE HAYYHOTO MHPOBO33PEHHsI KaK pe3ysibTaTa H3Y4YEHUS OCHOB CTPOCHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

¢dbopMHpOBaHUE MPEACTABICHUNA O PO (PUMKHU VI PA3BUTHUS JPYTrUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHUH;

pa3BUTHE TPEACTABICHMA O BO3MOXKHBIX cdepax Oyaymed mnpodeccHoHanbHOMI
NesITeNIbHOCTH, CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K TalbHeHIIeMy 00yUeHHUIO B 3TOM HalpaBICHHUH.

JlocTrxkeHue 3TUX TeNIel MporpaMMBbl 1o (U3HKE Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHHUS
o0ecrneunBaeTcs peleHueM CIeAYyOMUX 3a1au:
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npuoOpeTeHne 3HAaHUN O NUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHMUYECKUX, TEILJIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOpETEeHNE YMEHHI OMUCKHIBATh M OOBSCHATH (DU3MUECKUE SIBICHUS C HCIIOIH30BAaHUEM
MOJTYyYECHHBIX 3HAHU;

OCBOCHHE METOJIOB PELICHHS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCTIOIb30BaHUEM (PU3NIECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE yMEHUU HAOIIOIATh MPUPOJHBIC SBJICHUS M BBIIOIHATH OIBITHI, TaOOPaTOpHBIE
paboThI U HKCIIEPUMEHTAIbHBIE UCCIIEOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX IPUOOPOB;

OCBOCHHE TMPHUEMOB paboThl ¢ wuHpOpMaIMel (U3NIECKOTO COJACpKAHUSA, BKIIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX MAOCTH)KCHUAX (U3MKH, aHaIu3 U KPUTHUECKOE OLIEHWBAaHUE
uHpOpMaLnu;

3HAKOMCTBO €O cepamu MpoeCCHOHAIBHON NEATEIbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMHU Ha TOCTIKEHUSX (PU3NIECKON HAYKH.

OO6miee 9MCIIO YacoB, peKOMEHAOBAHHBIX JJIsl M3ydeHHs (PU3UKU Ha 6a30BOM ypoBHE, — 238
4yacoB: B 7 KJ1acce — 68 yacoB (2 yaca B HeJIeNI0), B 8 kitacce — 68 yacoB (2 yaca B HeZIelNI0), B 9 kinacce
— 102 4gaca (3 gaca B HeIENIO).

[Ipeniaraemslii B mporpamMmme 1o pusuke nepevyeHs J1abopaTopHBIX pabOT U OIBITOB SBIISIETCS
pEKOMeIOBaTENbHBIM, YUUTENb AeNaeT BHIOOp MpU MPOBEACHUH JaOOPATOPHBIX PpabOT U OMBITOB C
y4€TOM WHANBUAYAIBHBIX OCOOCHHOCTEH OOYyYalolIMXCs, CIHUCKA IKCIEPUMEHTANBHBIX 3aJaHHM,
npejiaraéMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOT'O 3K3aMeHa 1o (hU3HKe.

Conep:xanue 00y4yenus B 7 Kjaacce.

1. ®u3nka u €€ posb B MO3HAHUH OKPYXKAIOIIETO MUpa.

®usuka — Hayka o npupoze. SBieHus npuponbl. OPU3HUECKUE SIBICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, AIIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@usnueckue BeNWYHMHBL. M3MmepeHune Qu3nueckux BenuuuH. DH3MUECKHE MTPUOOPHI.
[TorpemHocTs u3MepeHuilt MexxayHapoHas CUCTEMA €IMHUIL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKHM HW3ydaloT MPHUPOAY. EcTecTBEeHHO-HAy4YHBIHA
METOJl TO3HaHWs: HaONIOJeHHe, IIOCTAaHOBKAa HAYYHOIO BONPOCA, BBIABUIKEHHE THIIOTE3,
AKCIIEPUMEHT T10 MPOBEPKE TUIOTE3, 00BsICHEHNE Habm0aeMoro siBieHus. Onrcanne GU3nIecKux
SIBJICHUU C IIOMOIILIO MOJEJIEH.

1.1. lemoHcTpanumu.

MexaHuueckue, TeIIoBbIe, JIEKTPUUECKUE, MarHUTHBIE, CBETOBBIE SIBJICHUS.

duzndeckue MPUOOPHI W TPOIEaypa MPSMBIX H3MEPEHH aHAJIOTOBBIM U IHU(POBBIM
puoOpoOM.

1.2. JIaGopatopHble pabOThI U OTIBITHI.

Omnpenenenre HeHbI JelIeHUs MIKaIbl K3MEPUTEIHLHOTO MpHodopa.

N3mepenue paccTosHUAMN.

N3mepenne o0bEMa )KUAKOCTH M TBEPIIOTO Tea.

Omnpenenenre pa3smMepoB MaJIbIX TEIN.

W3mepenue remneparypsl pU MOMOILY KUIKOCTHOTO TEPMOMETpPA U ITaTYUKa TEMIIEPATYPHI.

[IpoBenenue nccienoBaHus MO MPOBEPKE TUIOTE3bI: JATBHOCTD MOJETA MAPUKA, TYIIEHHOTO
TOPU3OHTAIIBHO, TeM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MTYCKA.

2. IlepBoHavyasIbHBIE CBEAECHUS O CTPOCHUHU BELIECTBA.

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBbL, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTpPOEHHE BELLECTBA.

JBr>keHue yactul BemiecTBa. CBA3b CKOPOCTHM JBMIXKEHHMS YaCTHUI[ C TEMIEpPaTypOu.
BpoyHoBckoe nBmwxkenue, aud¢ysus. BzauMonelicTBUe UYACTHI[ BEIIECTBA: NPUTSHKEHUE W
OTTaJIKUBaHUE.

ArperatHple  COCTOSIHMSI  BEIIECTBA: CTPOEHHUE Ta30OB, KUJAKOCTEH U  TBEPIBIX
(KpucTaNInYecKux) Tel. B3auMocBsS3p MeEXIy CBOWCTBAMU BEUIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHhIX COCTOSHHM BO/IBI.

2.1. IlemoHcTpanmmy.



Habmronenne 6poyHOBCKOTO JIBHIKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBieHUN, OOBSICHSIONIMXCS TMPUTSHKCHHEM WA OTTAIKUBAHUEM YaCTHII
BEILIECTBA.

2.2. JIabopatopHble pabOThI U OIBITHI.

OrneHka IMaMeTpa aToMa METOJIOM PSIOB (C UCITOIb30BaHUEM (GoTorpadumuii).

OneITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

3. JIBIDKCHHE U B3aNMOJCHCTBHE TCI.

Mexannueckoe aBrxeHne. PaBHoMepHoe u HepaBHOMEpHOE BHkeHHEe. CkopocTh. CpeaHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu U BpeMeHU JABUKECHUSL.

SlBnenne wHepuMH. 3aKOH HWHEpUMH. B3amMonelcTBue Ten Kak NpUYMHA W3MEHEHHS
CKOpPOCTH JBM)XEHHMsS Tel. Macca kak Mmepa uHepTHoctu Ttena. [lmotHocth BemiectBa. CBS3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €UHUIIE 00bEMa BEIECTBA.

Cuna kak XxapakTepucTuKka B3auMoaencTsus Ten. Cuna ynpyroctu U 3akoH I'yka. I3smepenue
CWJIBI C IOMOILBIO IUHAMOMETpA. SIBJIIEHHE TATOTEHUsS M cuia TshKecTH. Cuia TSHKECTH Ha JPYrux
mnaHetax. Bec Tema. HeBecomocTh. CloxeHue CHIJI, HaANpaBJICHHBIX IO OJHOM MpsSMOM.
PaBHopelicTBytomas cuii. Cumna TpeHus. TpeHrne CKOIbXKEHUS U TPeHUE MOKos. TpeHne B Ipupoie u
TEXHUKE.

3.1. JleMoHcTpauum.

Habmronenrne MeXaHU4eCKOTO IBHXKEHUS Tela.

N3MepeHnne CKOpoCTH MPSMOJIUHEMHOTO JBUKECHUS.

HaGmronenue siBJICHMS] HHEPITUH.

Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aMMOICHCTBHUH TEJl.

CpaBHeHHE Macc MO B3aUMOJIECHCTBUIO TEll.

CrokeHue cujl, HallpaBJICHHBIX M0 OJHOW MPSIMOA.

3.2. JlabopaTopHbie pabOThI U OTIBITHI.

OmnpeneneHne CKOPOCTH pAaBHOMEPHOTO JIBIDKEHHUS (IIapUKa B IKUAKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).

OnpeziesieHne CpeTHEH CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuka 10 HAKJIOHHOW
MIJIOCKOCTH.

Ornpezenenne MmIOTHOCTH TBEPAOTO Tea.

OnbITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTH pacTsbkeHus (aedopmanuu) TPYKUHBL OT
MPUJIOKEHHOW CHJIBI.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBHUCHUMOCTb CHJIBI TPEHHUS CKOJIbKEHHS OT Beca Tella U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEMN.

4. JlaBrieHue TBEPIBIX TEN, )KUJKOCTEU U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUSI U YBEIMYCHUsI NaBiieHus. /aBneHue raza. 3aBUCHMOCTh
JaBJIeHUS ra3a oT 00béma, Temreparypsl. [lepenada naBineHus TBEPABIMU TellaMU, KUJIKOCTSIMH H
razamu. 3akoH [lackama. [IHeBMaTmyeckne MalIMHBIL. 3aBHUCUMOCTb JIaBJIEHHUS JKHUJIKOCTH OT
riyounsl. ['uapocrarndeckuit mapagokc. Coobmaromuecs cocyabl. [ napaBIndecKue MEeXaHu3MBbI.

Atmochepa 3emnu u armocepHoe naBieHue. [IpUUuHBI CyIIECTBOBAHHS BO3YITHOM
obonouku 3emau. Ombir Toppuuennu. M3mepenue armMocepHOro MaBieHUS. 3aBUCUMOCTh
aTMoc(hepHOro aBieHHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 u3mepenus arMochepHOro
JaBJICHUSL.

JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BhITaIkuBaroas (apXxumeaoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

4.1. lemoHCTpaIuu.

3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs KUIKOCTHIO U Fa30M.

CooOmaromnumecs COCyIbl.

I'mapaBanyeckuii mpecc.
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[TposiBnenue neiictBus aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOIIEH CHIIBI OT 00BbEMa MOTrpYKEHHOM YacTH Teja U IJIOTHOCTH
AKHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLLIEH CHJIBI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue miaBaHus Tell: IJIaBaHUE WIN MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TeNa U )KUJIKOCTH.

4.2. JJabopaTtopHbIe pabOTHI M OTBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTrpyKEHHON B HKHUAKOCTh YACTH
Tena.

OnpeneneHne BRITATKUBAIONIECH CUIIBI, IEUCTBYIONIECH HA TENO, MOTPYKEHHOE B KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOLIEH CUJIBI, NEUCTBYIOIICH HA TEIO B KUJIKOCTHU, OT
Macchl Tela.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOIIEH CUJIBI, AEHCTBYIOLIEHN HA TEJIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOHN B )KUJIKOCTh YACTH TeJIa U OT INIOTHOCTH JKUKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBaHHE JIOAKM M OIpelneieHHe €€
TPY30MOABEMHOCTH.

5. PaboTa 1 MOIIHOCTb. DHEPrHUs.

Mexanunyeckas pabora. MOIIHOCTS.

IIpocTbie MeXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAs IJIOCKOCTbh. [IpaBuio paBHOBecHUs phlyara.
[TpumeHeHue mpaBuiia paBHOBECHUS pblyara K 0JI0Ky. «30510To€e MpaBuiio» Mexanuku. Koaddumuenrt
nosne3Horo aevictBus (manee — KIIJI) mpocteix mexanusmoB. IlpocTbie MexaHuW3Mbl B OBITY U
TEXHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaiienue ogqHoro
BHJIa MEXAHWYECKOM YHEPTUH B IPYroi. 3aKOH COXPAaHEHHUS YIHEPTUHU B MEXAHHKE.

5.1. lemoHCcTpanuu.

[IpuMepsl POCTBIX MEXAaHU3MOB.

5.2. JlJabopatopHble paOOTHI M OTIBITHI.

Omnpenenenre pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH TeJa 10 TOPU30HTAIbHON
MOBEPXHOCTH.

UccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenue KII/I HakJIIOHHOH IJIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHHUSI MEXaHUYECKON SHEPIHUH.

Conep:xanue o0yuenusi B 8 kiacce.

1. TenioBbI€ SIBJICHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUHU CTPOCHMS BelecTBa. Macca u
PasMEphblL aTOMOB u MOJICKYIIL. OHBITBI, MOATBCPKAAOIIUC OCHOBHBbIC IIOJIOKCHUA
MOJIEKYJIIPHO-KHHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucramimueckue u
amopdusbie Tena. OOBICHEHNE CBONCTB ra3oB, KHIAKOCTEH M TBEPIBIX TEN HAa OCHOBE IMOJIOKCHUM
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. (CmaunmBaHuME M KalWUIApHBIE SIBIEHMs. TermioBoe
pacuIMpeHme U CKaTue.

Temnepatypa. CBA3p TeMmMmeparypbl CO CKOpPOCTBbIO TEIUIOBOTO JBM)KEHUS YaCTHII.
Buytpennss sHeprusi. CiocoObl M13MeHEeHUs1 BHYTPEHHEH SHepruu: Teronepeaada U COBEpIIEeHHE
pa6OTI>I. BI/II[I:I TCILIONCpCAaYn: TCILJIONMPOBOAHOCTh, KOHBCKIIUS, U3JTYUCHHUC.

KomnmuecTBO TeIwioTHl. YIenbHAas TEIIOEMKOCTH BeIeCTBA. 1eIIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lmaBineHwe W OTBEpACBAHHE KPHUCTAJUITMUECKUX
BEIECTB. Y eNbHAs TeTuioTa tuiaBienus. [lapooOpazoBanue u konaencanus. Mcmapenue. Kunenue.
VYaenpHas TeroTa mapooOpa3oBaHUs. 3aBUCHMOCTb TEMIEpaTypbl KUIIEHHS OT aTMOC(EepHOro
JIABJICHUS.

Brnaxxnocts Bo3ayXa.

DHeprus TOIUMBa. Y IeJbHAas TEMI0Ta CrOPaHHUs.
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[punuuner pabotel TermoBbix asurarenei KIIJ| TemnmoBoro asurarens. TeruioBble
JBATATENH U 3aLIUTa OKPY>KArOLIEH Cpeibl.

3aK0OH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIJIOBBIX IIPOLIECCaX.

1.1. leMoHcTpauum.

Habmronenne 6poyHOBCKOTO JIBHKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBIeHUI cMadiBaHUS ¥ KaWILISIPHBIX SBICHUH.

Habmroienue TemnoBoro paciipeHust Ted.

W3menenue naBieHus ra3a Ipyu M3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUH.

[IpaBuna n3mMepeHus TeMIepaTypsl.

Bunael renonepenaun.

OxJaxieHrue mpy COBEPIICHUHN pabOTHI.

HarpeBanue nipu coBepiieHUU padOThl BHEIIHUMU CHIIAMHU.

CpaBHeHME TEMIIOEMKOCTEN pa3IuYHbIX BEIIECTB.

Habnronenue kureHus.

Habmroienue nocTostHeTBa TeMIEpaTyphl MPH TIABJICHUU.

Mopenu TerioBEIX ABUTATEIIEH.

1.2. JTabopaTtopHbie pabOTHI U OTBITHI.

OnBITH MO OOHAPYKCHHIO TEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUSI.

OMnBITHI 110 BBIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIU caxapa.

OnBbITH MO HAOIIOEHUIO TETLIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH U TBEPABIX TE.

Omnpenenenue JaBieHUs BO3IyXa B OaJIOHE MINPUIIA.

OnBITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIaBIICHUS BO3/IyXa OT €ro 00bhEMa U HarpeBaHUS
WJIY OXJIAXKICHMUS.

[IpoBepka THUIOTE3bl JHMHEWHONH 3aBUCUMOCTH  JUIMHBI  CTOJNOMKA JKHJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.

Habmronenne n3MeHeHus: BHyTPEHHEH SHEPTUU Tella B pe3yNIbTaTe TeIuIonepeadun U padoTh
BHEILIHUX CHJIL.

HccnenoBanue ABneHMs TEIIOOOMEHA MPU CMEUIMBAHUN XOJIOIHOW U TOpsiYeid BOJIBI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIUHAPOM.

Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoliiecca UCapeHus.

OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3/yXa.

Ornpenenenre yAelIbHON TEIIOTHI IJIaBICHUS JIb/IA.

2. DNEKTPUYECKHE U MAaTHUTHBIC SBJICHUS.

Onexrpuzanus Ten. JIBa poja 3JIeKTpUUECKUX 3apsAaoB. B3anumoaeiicTBue 3apsKeHHBIX TEIl.
3akon Kynona (3aBHCHMMOCTbH CHJIBI B3aUMOJAEHMCTBUS 3apsDKEHHBIX TNl OT BEJIMYUHBI 3apsOB U
paccTOSHUS MEXY TEJIaMu).

Onektpuueckoe nosie. Hanmpsok€HHOCTH anekTpuueckoro mnois. [IpuHimun cyneprno3unuu
ANEKTPUUYECKUX TMOJICH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu sanexkTpuyeckux 3apsaoB. DIEeMEHTAPHbBIN dJIeKTpUUYecKuil 3apsaa. CTpoeHue aroMa.
[IpoBOAHMKY U AUBIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS JJEKTPUYECKOrO0 ToOKa. MCTOUYHHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE, MArHUTHOE).
DIEeKTPUYECKHI TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckasd wnenb. Cuna Toka. OiekTpuueckoe HampspkeHue. ConpoTuBIIEHHE
MPOBOJHUKA. YJEIbHOE CONPOTHBICHHE BemecTBa. 3akoH Oma 1iId  yyacTKa  IEMH.
[TocnenoBarenbHOE U MapaIeIbHOE COSAMHEHUE TIPOBOJHUKOB.

PabGoTa n MOITHOCTH ANMEKTpUUECKOro ToKa. 3akoH J[xoyns—JIeHma. DaekTpudeckue nenu u
MOTPEOUTENH IEKTPUIECKON dHepTrun B ObITY. KOopoTkoe 3aMbIKaHue.
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IlocTossHHBIE MarHuThl. B3anmMoAEHCTBHE ITOCTOSHHBIX MATrHHTOB. MarHuTHoOe TIOJIE.
MaruutHoe noJsie 3eMJIM U €ro 3Ha4eHue IS KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE moJie
ANEKTPUUECKOTO TOKa. [[puMeHeHne 3JIeKTpOMarHuToOB B TeXHUKE. JleficTBUEe MarHUTHOTO TOJIs Ha
MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb TOCTOSSHHOTO TOKA. VMIcronbp30BaHue 37E€KTpoIBUTaTeNe B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  ®apaned. SBneHue  djaeKTpoMarHuTHOM  uHAYKIUU. [IpaBunmo  Jlenua.
OnekrporeHepatop. CrnocoObl TMOMYYeHHUS DIEKTPUYECKONW JHEPruu. OJNEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

2.1. JlemoHCTpaluu.

DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3apsA0B U B3aUMOJIECHCTBUE 3apSIKEHHBIX TEll.

Y CTpolCTBO M IEMCTBUE SIIEKTPOCKOIA.

DneKTpocTaTU4YeCcKas MHIYKIUS.

3aKOH COXPaHEHMS ANEKTPUUECKUX 3apsiIOB.

[IpoBOIHMKY U AUDIIEKTPUKHU.

MoaenupoBaHH€e CUJIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TOJIS.

M cTOYHMKH TIOCTOSTHHOTO TOKA.

JlericTBUA SIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

I"a3oBbIit pazps.

N3mepenue cuiibl Toka aMIepMETPOM.

N3MepeHune 3J1eKTpUYeCcKOro HalpsyKeHUsE BOJIbTMETPOM.

Peocrar u marasuH COIPOTHUBIICHUHN.

BzanmogeiicTBHE TOCTOSHHBIX MArHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU Pa3IeeHUs TOJI0COB MATHUTA.

MoaenupoBaHre€ MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarauTHO€e 1oJie ToKa. IJIEKTPOMArHHUT.

JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

UccnepoBanue siBIEHUS 371€KTPOMAarHUTHOW MHIYKIUU.

OnbiTel Papajes.

3aBUCHUMOCTD HaIlPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHUSI.

DJIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

2.2. JlaGopaTopHbIe pabOThI U OTIBITHI.

OMBITHI 110 HAOJTFOACHHIO JICKTPHU3AIUN TE MHAYKIIUEH U TIPU COTPUKOCHOBEHUH.

UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS Ha TPOBOIHUKYU U AUDJICKTPUKH.

COopka u mpoBepKa pabOThI ANEKTPUICCKOM TN MOCTOSHHOTO TOKA.

N3mepenue u perynmpoBaHue CUIIbI TOKA.

N3Mepenune u peryampoBaHue HAPSKEHHUS.

UccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Ye€pe3 PE3UCTOpP, OT COMPOTUBIICHUS
pe3ucTOpa U HANpPSHKEHUST Ha PE3UCTOPE.

OnbITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD IEKTPUUYECKOTO COMPOTUBIICHUS MPOBOAHUKA OT
€ro JIMHBI, TTONIaJAN ONEPEYHOr0 CEYEHUsI U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUH MPH TMOCIEAOBATEIbHOM COEIUHEHUU JABYX
pE3UCTOPOB.

[IpoBepka mpaBuia ajsi CUIIBI TOKA MPU NAPAJIEIBHOM COSUHEHUN PE3UCTOPOB.

Ompenenenne padOTHI JIEKTPHUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO YEPE3 JaMIIOUKY, OT HANPSHKEHUS Ha HEM.

Onpenenenne KII/] narpeBatens.

HccnegoBanrne MarHUTHOTO B3aUMOICHCTBHS IIOCTOSHHBIX MarHUTOB.
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N3ydyeHre MarHUTHOTO TIOJISl TOCTOSTHHBIX MAarHUTOB MPU UX OOBEAMHEHUU U Pa3/ICTICHHH.

HccnenoBanue 1eMCTBUS AIEKTPUYECKOr0 TOKA HA MAaTrHUTHYIO CTPEJIKY.

OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTbh CHJIbl B3aUMOJEHCTBHS KATYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKa M HAIPaBJICHUs TOKA B KaTYIKE.

N3yuenue neicTBUsI MATHUTHOTO TMOJIS HA POBOAHUK C TOKOM.

KoncTtpynpoBanue u usyueHue padoThl SIEKTPOABUTATENSL.

N3mepenue KIIJI anexTpoaBurareabHON yCTaHOBKH.

OnbeITel IO  UCCHENOBAHUIO SIBJICHUS SJIEKTPOMAarHUTHOW WHAYKIMU: HCCIIEJOBAaHUE
M3MEHEHUHN 3HAUCHUSI U HANPABJICHUS UHIYKIIMOHHOTO TOKA.

Conep:xxanue o0yuenusi B 9 kiaacce.

1. MexaHnuueckue siBJICHHUS.

Mexannueckoe ABWKEHHE. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBWKEHHS. PaBHOMepHOe TpsAMOJMHENHOE JABWKeHHE. HepaBHOMepHOe
npsMoMHeiHOe JBWKeHHe. CpenHss W MIHOBEHHAas CKOPOCTh Tejla NpPH HEPAaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOycKOpeHHOE NpsiMOMHEHHOE nBrokeHHe. CB0OOMHOE majneHue. OMbBITHI
lanunes.

PaBHOMepHOE nBMXEHHE MO OKpyxkHOcTH. Ilepmon m wacrora oOpamenus. JlunelHnas u
yIJIoBas CKOpocTH. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

ITepBoiii 3akoH Hprotona. Bropoi 3akoH Herorona. Tperuit 3akoH HeroTona. IlpuHiun
CYTIEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: Cujia TPEHUS CKOJIbKEHUSI, CHJIa TPEHUS TTOKOS,
JIpYTUe BUIbI TPEHUS.

Cuna TsKeCTH U 3aKOH BCEMUPHOT'O TATOTEHHUA. Y CKOPEHHE CBOOOTHOTO NaieHus. [IBuxkeHue
rmaHeT Bokpyr ConnHua. [lepBas kocMuueckast ckopoctb. HeBecoMOCTh U eperpy3ku.

PaBHOBecue MaTepuanbHO TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp Tsokectu.

Nmnynec Tena. M3menenne umnynbca. MMnynbe cuiibl. 3aKOH COXpPAHEHUS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckas pabora u MOIIHOCTb. Pabora cunm TsbkecTd, ympyroctu, TpeHus. CBssb
sHepruu u padoTel. [loTeHuManbHAs SHEPrus Tela, TOTHSATOTO HAJ TMOBEPXHOCTHIO 3EMIIH.
[ToreHmmanpHast >HEprust cxkarol NpyxkuHbl. KuHeTnyeckas sHeprusa. TeopeMa O KHUHETHYECKOU
SHEPTruu. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUH.

1.1. leMoHcTpanuum.

HabmroieHne MeXaHUYeCKOTo IBIXKEHUS Tella OTHOCHTEIBLHO Pa3HbIX TEll OTCUETA.

CpaBHeHHME MyTeH M TPACKTOPUH JIBHXKEHHSI OJHOTO M TOTO K€ Tela OTHOCUTENIBHO PAa3HBIX
TEJI OTCYETA.

W3mepeHre CKOpOCTH U YCKOPEHUs MPSIMOINHEHHOTO ABUKECHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO ABUKEHUS.

Habmroienue 1BH>KeHUs Tella o0 OKPY>KHOCTH.

HabmioneHne MexaHU4YecKHX SIBIICHHUM, IPOUCXOAAIINX B cucTeMe oTcuéra «Tenexkay npu
e paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUU OTHOCUTEIHHO KaOMHeTa (PU3UKH.

3aBUCUMOCTD YCKOPEHHUS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHIIBI.

HabGnronenue paBeHCTBA CHJT TIPH B3aUMOJICHCTBUN TEJI.

N3menenue Beca Tena Ipu YCKOPEHHOM JIBHYKCHUH.

Ilepenaya nmnysnbca Ipu B3aUMOJEHCTBUU TEI.

[IpeoOpazoBanust SHEPTUU MPU B3aUMOACHCTBUH TEIL.

CoxpaHeHrE UMITYJIbCA PU HEYTIPYTOM B3aUMO/ICUCTBUH.

CoxpaHeHue UMITYJIbca MTPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

Habmioienue peakTUBHOTO ABH>KEHUS.

CoxpaHeHne MEXaHUYECKOW YHEPTHH MPU CBOOOTHOM IaICHUH.

CoxpaHeHne MEXaHUYECKOM SHEPTUU NIPH IBUKEHUH TeJIa M0 JEHCTBUEM INPY>KUHBI.



1.2. JIaGopatopHble pabOThI U OTIBITHI.

KoHcTpynpoBanue Tpakra ajs pa3roHa ¥ JAJIbHEUIIEr0 paBHOMEPHOTO JBMKEHUS IIApUKA
WJIU TEJICKKHU.

Omnpenenenre cpeAHE CKOPOCTH CKOJIbKEHUS OpyCcKa UK IBUKEHUS HIapuKa M0 HAKIIOHHOM
IJIOCKOCTH.

OnpeneneHne yCKOpEeHUs TeJa PY paBHOYCKOPEHHOM JIBM>)KEHHUH 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IMYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBHIKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rurnoTe3sl: €CIIM IPHU PABHOYCKOPEHHOM JABMKCHUU 0€3 Ha4alIbHOW CKOPOCTH MYTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEJI, TO COOTBETCTBYIOLIME IPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO JIABJICHUS.

Omnpenenenue kodppuIeHTa TPECHUS CKOTBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBMKEHHUH TeJa 10 TOPU30HTATBHON
MOBEPXHOCTH.

Onpenenenve pabOThl CUJIBI  YOPYTOCTH TpU MOAbEME TIpy3a C HCIOIb30BAHHEM
HETOJIBIYKHOTO U MOJIBIXKHOTO OJIOKOB.

N3yuenne 3aKkoHa COXpaHEHUs SHEPTUH.

2. Mexannueckue KoieOaHusl U BOJTHBIL.

KonebarenpHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHMIA: TIEPHOJ, YacTOTa,
aMImTyna. MareMaTudyeckKuil U NPYKMHHBIM ~ MasTHUKW. [IpeBpaieHue oSHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue Konebanus. BoiHyxkneHHble koneOanus. Pesonanc. MexaHndeckue BOJHBI.
CBolicTBa MexaHW4YeCcKuX BOJIH. [IpofosibHBIE U TTONIEpEeYHbIE BOJIHBI. J[JTMHA BOJIHBI U CKOPOCTH €€
pacnpocTtpaHeHusi. MeXaHM4eCKHUE BOJIHBI B TBEPIAOM TENE, CEHCMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. H(Dpa3Byk u yabTpa3ByK.

2.1. JlemoHCTpaluu.

Hab6mronenune konebanuii Te Mo 1eWCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.

Habntonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaGmronenne BEIHYKIEHHBIX KOJIEOaHUN U PE30HAHCA.

PacmipocTpaneHue mpo0abHBIX U MTONIEPEYHBIX BOJTH (HA MOJICIH).

Habnoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.

2.2. JlabopaTtopHbIe pabOTHI U OTIBITHI.

Omnpenenenre 4acTOThl U Mepro/Ia KoneOaHU MaTeMaTHIECKOT0 MasSTHHKA.

Omnpenenenre 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TEpUOJia KOneOaHUI TOJIBEIICHHOTO K HUTH T'Py3a OT JJIUHBI
HUTHU.

HccnenoBanue 3aBUCUMOCTH TieproAa KoJleObaHui TPy KHHHOTO MasiTHUKA OT MaccChl Tpy3a.

[IpoBepka HE3aBUCHMOCTH IepHoJa KoJleOaHWH TIpy3a, MOABEIIEHHOTO K HUTH, OT MaccChl
rpysa.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD MEPHOJIa KoeOaHUil MPYKUHHOTO MasiTHUKA OT
MacChl Ipy3a U KECTKOCTH MPYKUHBI.

3. DIIEKTPOMAarHUTHOE MOJIE U 3JIEKTPOMAarHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[[Ixana 3meKTPOMarHUTHBIX BOJIH. VICIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.

3.1. leMoHcTpanumu.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BonHoBEbI€ cBOlCTBa CBETA.

3.2. JlJabopatopHble pabOTHI M OTBITHI.

N3ydeHue cBOICTB 3J1€KTPOMAarHUTHBIX BOJH C TOMOLIbI0 MOOUIILHOTO TenedoHa.
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4. CBeTOBbIE SIBJICHUS.

JlyueBas mopens cBera. Mcrounumku cBera. IIpsMonuHeiiHOe pacnpoCTpaHEHHUE CBETA.
3armenus Connna u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpa’keHHUs CBETA.

[Ipenomnenue cBeta. 3aKOH npenomieHus cBeTa. [loaHoe BHYTpEHHEE OTpaKEHHE CBETA.
Hcnonp30BaHKe MOJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJAX.

JIunza. Xox mydeii B muH3e. Ontrdeckas cuctema goToarnmapara, MUKpOCKOIIa U TeJIECKOTa.
I'ma3 xak onruueckas cucrema. biu3opykocTs U JaJIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. ClioXKEHNE CIEKTPATbHBIX I[BETOB.
Jucnepcus ceera.

4.1. leMmoHCTpaIuu.

[IpssMonMHENHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[onmyyenne n300pa’keHMii B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xon tydeit B coOuparomei JTrmH3e.

Xop JIydeil B paccenBarolle JIMH3E.

[TomydyeHue n300pakeHUI ¢ TTOMOIIBIO JIMH3.

[Mpunnun neiictBus otoanmnapara, MUKPOCKOIIA M TEJIECKOTIA.

Mopens riasa.

Paznoxxenne 6emoro cBeTa B CIEKTP.

[Tosryuenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HbIX I[BETOB.

4.2. JJabopaTopHbIe pPaOOTHI U OIBITHI.

HccenenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JIyda OT yriia MaJeHHUs.

N3ydenune xapakTepUCTUK H300paKEHUS IPeIMeETa B INIOCKOM 3epKalle.

HccenenoBanue 3aBUCMMOCTH yIUIa NPEJIOMIIEHHMS CBETOBOrO Jyda OT yIJla MaJeHUs Ha
I'PaHULE «BO3LyX—CTEKIION.

[TomyyeHnne n300paskeHH ¢ TOMOIIBIO0 COOMPAIOIICH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHITBI COOMPAIOIIEH JINH3BI.

OnBITHI MO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OmnbITH IO BOCTIPUSATHIO I[BETA MIPEIMETOB IPHU UX HAOIIOCHUN Yepe3 [IBETOBbIC (PHIIBTPBI.

5. KBaHTOBBIE sIBIECHMUS.

OmnbiTel Pesepdopaa u mmanerapHast monens aroma. Monens aroma bopa. Mcnyckanue u
MOTJIONIeHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramMMma-uznydeHus. CTpoeHHE aTOMHOTO sIpa.
Hyknonnass Mogmens aromMHoro siapa. M3zorombl. PanuoaktuBHBIE mnpeBpamieHusd. l[lepuon
nojtypacrnajza aTOMHBIX siJIep.

SlnepHble peakunu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO M MAacCOBOIO YHUCEN. DHEPTUs CBSI3HU
aTOMHBIX si7ep. CBs3p Macchl M dHepruu. Peakiuu cuHTtes3a U AeneHus saep. McTouHuku 3Heprun
CouHIia u 3BE31.

Snepuas sHepreTuka. JIeHCTBUS paJuOAKTUBHBIX U31y4YE€HUN HA KUBBIE OPraHU3MBI.

5.1. JleMoHcTpauum.

CrexTpbl U3JIy4€HNUs U TOTJIONICHHUS.

CrexTpsl pa3IM4YHbIX T'a30B.

CnexTp Bogopo/a.

Hab6nronenue TpexoB B kamepe BunbcoHna.

Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.

Perucrparnus nznydeHus: IpUpOAHBIX MUHEPAJIOB U TPOTYKTOB.

5.2. JlabopatopHbie pabOThI U OTIBITHI.

Habmroienue CrtomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHHUS.

HccnenoBanne TPEeKOB: HU3MEPEHUE OSHEPrHM YaCTUIBI 1O TOPMO3HOMY MyTH (IO
dboTorpadusam).
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6. IToBTOpUTENHHO-0000IIAOIIHI MOTYJTb.

[ToBTOPHUTENBHO-0000IIAOIIMIT MOTYJIb MPEHA3HAYCH TSI CHCTEMAaTH3allui U 0000IIEeHUS
MPEIMETHOTO COJIEP>KAHUSI U OIBITA JACITETbHOCTH, MPUOOPETEHHOTO MPH U3YUYEHUH BCETO Kypca
bu3KKM, a TakXke A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY N0 (U3MKe s
00yYaromuxcst, BBIOPAaBIINX 3TOT Y4EOHBIH MpeameT.

[Ipu M3y4eHUH AaHHOTO MOAYJS PEau3yIOTCsS U CUCTEMATU3UPYIOTCS BUIBI JESTEIbHOCTH,
HA OCHOBE KOTOPBIX 00ECTICUNBACTCS JOCTHKEHUE TIPEIMETHBIX U METAIPEIMETHBIX TUIAHUPYEMBIX
pe3ynbTatoB oOyueHus, (HOpMUPYETCS eCTECTBEHHO-Hay4yHasi TPaMOTHOCTb: OCBOCHHE Hay4HbIX
METOJIOB HCCIIEOBAHUS SIBICHUN TPUPOJIBI U TEXHHUKH, OBJAJCHWE YMEHUSMU OOBICHATH
buznyeckue SABICHUS, IPUMEHSS MOJTyYeHHbIE 3HAHUSI, peIIaTh 3a/1a4k, B TOM YHCJIe KaYeCTBEHHbIE
U DKCTIEPUMEHTAIbHBIC.

[TpuHIMNHATBEHO AEATEIHLHOCTHBIN XapakTep 1aHHOTO MOYJISA pealn3yeTcs 3a CYET TOro, YTO
00yJaromIrecs BBIMOTHSIIOT 3aJaHMs], B KOTOPBIX UM MPEIaracTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3MUYECKUE SBICHUS B
OKpYKaroILEe IPUPOI€ U MOBCEIAHEBHOMN KU3HU;

UCIIOJIb30BaTh Hay4HblE METOJbl MCCIEAOBaHUS (PU3NYECKUX SIBICHUN, B TOM YHCIE JUIS
MPOBEPKHU THITOTE3 U MOTYICHHS TEOPETUICCKUX BBHIBOJIOB;

OOBSCHATH Hay4YHBIE OCHOBBI HamboJee Ba)KHBIX JTOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTHYECKOTO UCIOIB30BAaHUS PA3IMYHBIX MCTOYHUKOB SHEPrHM HA OCHOBE 3aKOHA
MpEBpaIIeHHs] U COXPAHEHHsSI BCEX U3BECTHBIX BUIOB SHEPTHUU.

Kaxxgas w3 TeM [MaHHOTO MOJIyJs BKIIOYAET OJKCIEPUMEHTAIbHOE WCCIICOBAHHE
obobmraromiero xapakrepa. Moayib 3aBeplIaeTcsi TPOBEICHUEM JTHATHOCTHYECKON M OIICHOYHOM
paboThI 32 KypcC OCHOBHOTO OOIIET0 00pa30BaHMUS.

[TnanupyemMbie pe3yabTaThl OcBOoeHUs (pu3uku (0a30BBIA ypOBEHb) HAa YPOBHE OCHOBHOTO
o0riero o0pa3oBaHusl.

N3yuenne pu3uku Ha ypoBHE OCHOBHOT'O 00IIIeT0 0Opa30BaHUs HAMPABIICHO Ha JTOCTHIKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

B pesynapraTte wu3ydeHms (QUIMKH Ha YPOBHE OCHOBHOTO o0OImmero oOpa3oBaHus Yy
oOyugatomerocst 0yayT chopMHUPOBAHBI CIICTYIOIINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:

1) maTpuOTHYECKOT0 BOCIIUTAHMUSL:

MPOSIBJICHUE MHTEepeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHMCKOM (hr3nueckoin
HayKH;

[IEHHOCTHOE OTHOIIIEHUE K JTOCTHKCHUSM POCCUUCKUX YIEHBIX-(DU3UKOB;

2) rpaIaHCKOTO U AYyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKICHHH OOIECTBEHHO-3HAYUMBIX U ITHUUYECKUX
npo0JieM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTUKEHHUHN PU3UKH;

OCO3HaHHE BAKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIIEHOCTH YYEHOTO;

3) 3CTETUYECKOTO BOCIIUTAHUS:

BOCTIPUATHE ICTETUYECKUX KadecTB (DM3MUECKON HayKu: e€ TapMOHHYHOTO IMOCTPOCHWS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTHU Hay4YHOI'O MMO3HAHUS:

OCO3HAaHHE LEHHOCTH (PU3MUYECKONW HAayKd KaK MOIIHOTO MHCTPYMEHTa IO3HAaHUS MHpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEUILIEH COCTABIIAIOLIEH KYIbTYpPHI;

pa3BUTHE HAyYHOU JTH0003HATETLHOCTH, MHTEpECca K UCCIIEA0BATEIbCKON IeATENbHOCTH;

5) dhopmMupoBaHUs KyIbTYPBI 3I0POBbS K YMOLIMOHAILHOTO OJIarOnoIyyus:

OCO3HaHHE LIEHHOCTH 0e30MmacHoro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BaXHOCTH MpaBWyI 0€30MacHOro IMOBEASHUS Ha TPAHCIOpPTE, Ha JOPOrax, C JIJIEKTPUUECKUM U
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAILIHUX YCIOBHUSX;

c(OpMHPOBAHHOCTH HaBbIKa pe(IeKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOTO e
IpaBa y Apyroro 4eiaoBeKa;

6) TpyZIOBOTO BOCIIUTAHUS:

7) akTUBHOE ydacTHE€ B PEHICHMM MPaKTHYEeCKHX 3a7ad (B paMKax CEMbH,
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o0pa3oBaTeNbHON  OpraHM3allH, HACEJICHHOTO  IYHKTa, POJHOTO  Kpas)
TEXHOJIOTHYECKOW M COIMAIBHOW HAMPABJICHHOCTH, TPEOYIOIMHUX B TOM YHCIE U
¢u3nUecKrux 3HaAHUH;

HWHTEPEC K MPAKTUUECKOMY U3YYCHHUIO PO ECCuid, CBA3aHHBIX C (PU3UKOM;

8) PKOJIOTHYECKOTO0 BOCITUTAHUS:

OpHUEHTAIMsl HAa TpPUMEHEHHE (U3WYCCKUX 3HAHWUW IS pEHIeHWs 3a7ad B 00JacTu
OKpY)KaroIllel cpeipl, TUIAHUPOBAHMS TIOCTYIIKOB M OIIEHKHM WX BO3MOXHBIX IOCIEIACTBUH st
OKpY>KaloIleu Cpelibl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa YKOJIOTUISCKUX MPOOJIeM U yTel UX PeIlIeHUs;

9) amanTanuu K U3MEHSIOIIMMCS YCIIOBUSIM COIUMATEHON U IPUPOTHOM CPEIBI:

NOTPEOHOCTH BO B3aMMOJICHCTBHH ITPH BBHITIOJTHEHUH UCCIISIOBAHUN U TPOEKTOB (PU3NUIECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM APYTHX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO JeSITeIbHOCTD;

MOTpeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM YK CIIe ()OPMYTUPOBATH UJIEH, TIOHATHS,
TUIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

Ooco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUYECKUX 3HAHMIA,

CTPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3AMMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCIIE C UCTIOIb30BaHNEM (QU3UUYECKUX 3HAHMIA,

OIICHKAa CBOMX JIEUCTBUH C YYETOM BIHMSHUSA HA OKPYXAIOMIYIO CpPEIy, BO3MOXHBIX
rI100aTBHBIX TTOCTIEICTBHNA.

B pesynprate wu3ydeHuss (QU3MKKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuatomerocss  Oynyr  chOPMUPOBAHBI  METANpPEIMETHBIC  PE3YJbTAThl,  BKIIOYAIOIINE
MMO3HABaTEIbHBIC YHUBEPCAJIbHBIE YUCOHBIC ICHCTBHS, KOMMYHUKATUBHBIE YHUBEPCATbHBIC yUeOHbIC
NEHCTBYS, PETYIATUBHBIE YHUBEPCAIbHBIC YIeOHbIC TEHCTBUS.

OBnaneHne yHUBEPCATbHBIMHA YICOHBIMU ITO3HABATEILHBIMH JICHCTBUSMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

BBISIBIIAT U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHUN);

YCTaHABIIMBATh CYIIECTBCHHBIH MPU3HAK KIACCHU(PUKAIMK, OCHOBAHUS IS OOOOIICHUS U
CpaBHEHUS,

BBISIBJISITH  3aKOHOMEPHOCTH W TIPOTHUBOpPEYHsI B paccMaTpUBaeMbIX (akTax, JaHHBIX H
HaOIOJICHUSAX, OTHOCSAIIUXCS K (PU3UICCKUM SBICHHSM;

BBISIBJISITH  [IPUYMHHO-CJICICTBEHHBIC CBS3M MPU WM3YYCHHH (DU3MUECKUX SIBICHUH W
MIPOIIECCOB, TIPOBOUTH BHIBOJIBI C MCITOIH30BAHUEM JICTYKTUBHBIX U MHAYKTHBHBIX YMO3AKITIOUCHUH,
BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (DU3UUECKUX BEINYHH,

CaMOCTOSITENIbHO BBIOMpaTh Croco0 perieHus ydeOHoW (u3nueckoi 3amauu (CpaBHEHHE
HECKOJIbKUX BapHAaHTOB PEIICHUS, BBIOOp HaWOoJiee MOAXOMAIIETO C YYETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHEB).

2) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

HCITOJIH30BaTh BOIIPOCHI KaK UCCIIEN0BATEILCKIUI HHCTPYMEHT MTO3HAHMS;

MPOBOAMTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOXHBIA (DU3MUeCKHii
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIICIOBaHNUE (DHU3NUECKOTO SBJICHHS;

OIICHUBATh HA MPUMEHHUMOCTh H JOCTOBEPHOCTh HWH(MOPMAIIMIO, TIOTYyYECHHYIO B XOJE
WCCIICOBAHUS WITH DKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYIUPOBATh OOOOIICHUS U BBIBOJBI MO pe3ylibTaTaM MpPOBEASHHOTO
HaOJII0JICHUS, OTIBITA, UCCIICIOBAHMS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (U3NYECKUX IPOIECCOB, a TaKKe
BBIJIBUTATh TIPEATNOI0KEHUS 00 MX PA3BUTHHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

3) pabota ¢ uapopmanueii:

MPUMEHATh Pa3IMYHBIE METOJbl, WHCTPYMEHTHI M 3alpOChl TPHU TOUCKE H OTOOpe
nH(OpMAIIMY WU TaHHBIX ¢ YYETOM IMpeUI0KEHHON yueOHoM (pusnueckoit 3a1auu;
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aHAIIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETHPOBATH UHGOPMAIUIO PA3TUIHBIX BUIOB
1 (OopM MpeICTaBIICHNUS,

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (OpMy MpeACTaBIeHHS HHPOPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4ll HECIOKHBIMU CXEMaMH, IUarpaMMaMi, HHON rpadukoil u ux
KOMOWHAIIUSIMH.

OBnaneHne yHUBEPCAIbHBIMU Y4EOHBIMU KOMMYHUKATUBHBIMU JI€HCTBUSMU:

1) obienwue:

B X0/ OOCYXJIeHHUsI y4eOHOTO MaTepHuaa, pe3yabTaToOB J1a0OpPaTOPHBIX padOT U MPOEKTOB
3aJaBaTh BOIIPOCHI MO CYHIECTBY OOCYXKIaeMOM TeMbl M BBICKAa3bIBAaTh HJEH, HAIlCJICHHBIC Ha
pelIeHre 3aJaul U moiiepKaHue 01arokeaaTeaIbHOCTH OOLEeHNS;

COTIOCTABJIATh CBOU CYXKICHUS C CYKACHHUSIMH JAPYTUX YUYACTHUKOB JUAIIOTa, OOHAPYKUBATh
pa3au4ue U CXOACTBO MO3UIIHIA;

BBIP@XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATh PE3YJbTAaThl BHIIOJHEHHOTO (PU3NUECKOTO OMbITa (IKCIIEpUMEHTA,
UCCJIEI0BAHMS, IPOEKTA).

2) COBMECTHasl IeITEIbHOCTD (COTPYAHUYECTBO):

MOHUMATh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAWBHUIYATbHOW PabOTHI MpHU
pelieHur KOHKPETHON (hPU3UIECKOM MPOOIIeMBI;

MIPUHUMATD LIEJIH COBMECTHOM 1€ TEIbHOCTH, OPraHU30BBIBATh IEHCTBUSA 110 €€ TOCTHKEHUIO!
pacrtpenenaTh poiid, 00CYKIaTh MPOILECCH U PE3YJIbTaThl COBMECTHOW pabOTHI, 00001IaTh MHEHUS
HECKOJIbKUX YEJIOBEK;

BBITIOJHATh CBOIO 4YacTh pPalOTHI, JOCTHras KayeCTBEHHOI'O pe3yJibTaTa IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI,

OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOLIMII MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMU B3aWMO/ICHCTBUS.

OBnazneHne yHUBEPCAIbHBIMU Y4EOHBIMU PErYISITUBHBIMU JCHCTBUSIMMU:

1) camoopranuzanus:

BBISIBJISITH MPOOJIEMBbl B KU3HEHHBIX M Y4YEOHBIX CHUTYyalUAX, TPEOYIOIIUX JUISl pelIeHUs
bu3nUecKux 3HaAHUH;

OpPUEHTUPOBATHCS B Pa3IMUHbIX MOAX0aX MPUHATHUS pelIeHUH (MHAUBUIYaIbHOE, TPUHSTHE
pelIeHus B IpyNIe, IPUHIATHE PELLICHUN TPYyIIoN);

CaMOCTOSITENIbHO COCTaBJSATh QITOPUTM pelieHus (u3Mueckod 3amaud WIM IUJIaHa
UCCIIEIOBAaHMS C YYETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
npeJiaraeMble BApHaHThl PELIeHHIH;

IIPOBOJIUTH BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CHTYaIlMH | MPEararh IiaH e€ N3MEHEHUS;

OOBSICHATh MPUYMUHBI JOCTHXKEHUS (HEIOCTH)KEHHUS) PEe3yJbTaTOB IESITENbHOCTH, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEIbHOCTh (B TOM 4YHCII€ B XOJ BBIMOJIHEHUS (PUINYECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHMBIIUXCS CHUTYallHid,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTAaTa LENIU U YCIOBHSIM.

3) SMOIMOHAIBHBIA WHTEJUICKT:

CTaBUTH €0 HA MECTO JPYroro 4eJIoBEKa B XOJI€ CIIOPa UM IUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

4) mpuHSITHE CE0Sl U IPYTHX:

MpHU3HABaTh CBOE MPABO Ha OMIMOKY MpH pelieHNH GU3NYECKUX 3a7a4 WU B YTBEPKICHUSIX
Ha Hay4YHbIE TEMbI U TaKOE K€ MPaBO IPYToro.

IIpenmeTHbIe pe3y/ibTAaThl 0CBOCHUS NMPOrpamMMbl 1o ¢pusuke (0a30Bblii YPOBEHD).

IIpeaMeTHbIe pe3yJibTAThl OCBOEHHS] MPOrpaMMbl Mo (U3NKe K KOHIY 00y4yeHusi B 7
KJjacce:
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[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxarh CHOPMUPOBAHHOCTH Y
00yJaronuxcsi yMEHHI:

UCTIOJIb30BaTh MOHATH: (prU3NUYecKre U XMMUYECKHUE SBJICHUS, HAOII0IeHHE, YKCIIEPUMEHT,
MOJieb, THUIOTE3a, €AMHULBI (PU3UYECKHX BEIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUS
BemiecTBa  (TBEpHOE, OKUAKOE, Ta3000pa3HOE), MEXaHHMYECKOe [BI)KEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOPHS, PAaBHOACUCTBYIOIIAs cui, nedopmarus (ynpyras,
TUTACTHYECKAs), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

paznuyath sBiIeHUS (audQys3us, TEMIOBOE ABHKEHHWE YaCTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE JBUKEHHE, NHEPILIUS, B3aUMOIECHCTBUE TENl, pABHOBECHE TBEPIBIX TEI C
3aKpEIUIEHHOW OCBhIO BpalleHUs, Ieperadya JaBJICHUS TBEPIBIMU TEJIAMHM, KUIAKOCTIMU U Ta3aMu,
aTMoc(epHOe AaBlieHHe, IUIABaHUE TEJl, MPEBPAIICHUs MEXaHUYECKOH SHEPTHH) MO OMHMCAHUIO UX
XapaKTEepHBIX CBOWCTB U HAa OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOe SIBJICHHUE;

pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (PM3MUECKUX SBJICHUN B OKPY)KAIOLIEM MHUpE, B TOM
yuciie (pu3ndeckue BJICHUS B MPUPOJE: MPUMEPHI ABMXKEHUS C PA3IMYHBIMU CKOPOCTSMHU B KUBOM
U HEXHUBOW NPUPOJE, NCHCTBUE CUJIBI TPEHHUS B NPHUPOJAE M TEXHUKE, BIUSHHE aTMOC(EpHOIro
JIaBJICHUS Ha KMBOM OpPraHu3M, IUIaBaHHME pPbIO, ppluaru B TeJe 4elloBeKa, MPU 3TOM IEePEeBOAMTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIACIATH CYIIECCTBEHHBIE CBOWCTBA (NMPU3HAKM) (PU3HMUECKUX
SIBIICHHI,

OIKCHIBATh W3YYEHHBIC CBOMCTBA TeN M (PU3UYECKUE SIBJICHHUS, UCHOIB3Yyd (PHU3HUECKue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHIIA
YIIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CUja TPEHUs, JNaBieHue (TBEPIOro Temna, KHUIKOCTH, rasa),
BBITAJIKMBAIONIAsl CHUJIa, MeXaHWdeckas paboTa, MOIIHOCTb, IUJIEUYO CHJIbI, MOMEHT CHJIBI,
KOA(PHUIHUEHT MOJIE3HOTO AEHCTBUS MEXaHU3MOB, KUHETHUECKAs M MOTCHIUMAIbHAS 3HEPTHs), Ipu
OINMCAaHUU MPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOJIBb3YEMBIX BEJTUUYHH, UX 0003HAUEHUS U
eIUHUIBl (U3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIbI, CBSA3BIBAIOIIME JAaHHYIO (U3UUYECKYIO
BEJIMYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH TpadUKH H3yYEHHBIX 3aBHCHUMOCTEH (PU3NYECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS U MPOIECCHI, UCIOJB3YS IMpaBuiIa
CIIO’KEHMs CWJI (BIOJb ONHOMW mpsiMoit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena, MpaBHUIIO
paBHOBecHs pbruara (0J0Ka), «30JI0TO€ MPAaBHIIO» MEXAaHUKH, 3aKOH COXPaHEHHs] MEXaHWYEeCKOU
SHEPIUu, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alIUCHIBATh €r0 MaTeMaTHUECKOE
BBIPa)KCHHUE;

OOBSICHATH (pU3MUYECKHE SIBIICHUS, MPOLIECCH U CBOMCTBA TEN, B TOM YUCJIE U B KOHTEKCTE
CUTYyallMil NpPaKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSCHEHHE W3 1—2 JOrMYecKHX IIaroB C HMCIOJIb30BaHUEM |—2 M3Y4EHHBIX CBOWMCTBA
bu3nyecKux sBICHUN, GU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIC 3aaun B 1-2 1elicTBUS, UCTIONIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBMS 3a/ayd 3alUChIBAaTh KpPAaTKOE YCJIOBHE,
MOJICTABIIATh (PU3MUECKUE BEIUYMHBI B (DOPMYJIBI M MPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIS PEIICHUs 3a/1a4, OIICHUBATh PEATUCTUYHOCTD MOJIY4eHHON GU3NYECKOM
BEJIMYMHBI;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (PU3MUECKUX METOJIOB, B
ONHMCAaHNUU MCCIEAOBAHUS BBIIEIATh IMPOBEPAEMOE MPEANOIOKEHUE (TUIOTE3Y), pa3audarb U
MHTEPIPETUPOBATH MOJYUYEHHBIN pe3ylbTaT, HAXOAUThH OIIMOKU B XOJ/I€ OIBITA, IPOBOJUTH BHIBOIBI
II0 €T0 pe3yJibTaTam;

MPOBOAUTDH OMBITHI O HAOIIOACHHUIO (PU3MUYECKUX SBICHUM WM (PU3NUECKUX CBOMCTB TeEIN:
(dbopMyIHpOBaTh TPOBEpSEMBbIC TPEANONOXKEHHs, COOMpPAaTh YCTAaHOBKY U3 MPEIIOKEHHOTO
000pynOBaHus, 3aMUCHIBATH XOJ1 ONbITa U (DOPMYITHPOBATH BHIBObL;

BBITOJIHATH TPSIMBIE HM3MEPEHHUsI PACCTOSHHS, BPEMEHH, MacChl Tena, o0b&Ma, CHIIBI U
TEMIIEpPATyphl C HCIOJb30BAaHHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMHCHIBATH MOKA3aHUS
mpuOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHU;
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MPOBOANTh HCCIICOBAHUE 3aBUCHUMOCTH OJHOW (U3WYECKOW BEIMYMHBI OT JPYroM ¢
HCIIOJIb30BaHUEM TMPSAMBIX H3MEpEHUil (3aBUCHUMOCTH IYyTH PAaBHOMEPHO [BMIKYIIErocs Tella OT
BPEMECHH JIBIDKCHHUsS TeJa, CHUJIBI TPEHUS CKOJNBXKEHHsS OT Beca Tela, KadecTBa 00paboTku
MIOBEPXHOCTEH TE€I W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOLIAJAM CONPUKOCHOBEHHUS TE€J, CHJIBI
YIPYTOCTH OT YIUTMHEHUS NPYKUHBI, BEITAIKUBAIOIIEH CHIIBI OT 00bEMa NOrpyKEHHON YacTH Tena U
OT TUIOTHOCTH HUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTHU Teja, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO, YCIOBHIA IJIaBaHUS TEJ, YCIOBUN paBHOBECHUS pblyara U OJIOKOB, Y4aCTBOBAThH B
IUTAHUPOBAHUM y4€OHOIO HCCIIEJOBAHUS, COOMPATh YCTAaHOBKY M BBIMOJHATH U3MEpPEHUs, CIeays
PeJIOKEHHOMY TUTaHy, GPUKCUPOBATH PE3Y/IbTAThI NOMYyYEHHOM 3aBUCUMOCTH (PH3UIECKIX BETUIHH
B BU/IE MPEJIOKEHHBIX TaOIUI ¥ TpapHUKOB, TPOBOJUTH BHIBOBI IO PE3yJIbTaTaM HCCIEA0BAHUS;

MPOBOANTH KOCBEHHBIC U3MEPEHUS PUINUECKUX BETUYHH (TUIOTHOCTH BEIIECTBA )KUIKOCTH H
TBEPJOTO TEJA, CUJIA TPEHUS CKOJIbKEHUS, JaBJICHNE BO3/yXa, BBITAJKUBAIOLIAs CHIIA, IEUCTBYIOIIAS
Ha TOTPYKEHHOE B XKHUAKOCTH TEJNO, KOA(DPHUIIMEHT MOIE3HOTO NEHCTBUS MPOCTHIX MEXAHH3MOB),
crenys IpeUI0KEHHON HHCTPYKIUU: NP BHIMOJIHEHUN U3MEPEHU coOupaTh 3KCIepUMEHTAIbHYIO
YCTaHOBKY U BBIUUCIATH 3HAUEHUE HCKOMOM BEIMUUHBIL;

coOJro1aTh MpaBuUiia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

MMETh MPEACTaBICHUE O MPUHIIUIAX ACHCTBHS TIPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOILAIOIINECS COCYbI, 0apOMETp, phIyar, MOABHKHBIN U HETIOABHKHBIH
0JIOK, HAKJIOHHAS IIJIOCKOCT;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
UCIIOJIb30BAHUEM HUX onucaHuss (B TOM 4YHWCJE: NOJALIMIHUKH, YCTPOMCTBO BOJONPOBOJA,
TUAPABIMYECKU Mpecc, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
0 cBOMcTBaxX (hpU3MUECKUX SBICHUN M HEOOX0AUMBIE PU3NUECKHE 3aKOHBI  3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOIUTh HH(OPMALIKIO O TPUMEPaX ) MPaKTUYECKOT0 UCII0JIb30BAHUS
bu3NYECKUX 3HAHUU B MOBCEAHEBHOW KU3HU ISl oOecriedueHrs 0e30MmacHOCTH MpHU OOpaIieHuu ¢
npubopaMi M TEXHUYECKUMU YCTPOWCTBAMH, COXPAaHEHHUS 370pOBbS U COOIIOACHHUS HOPM
HKOJIOTMUYECKOTO MOBEEHUS B OKPYKAIOLLEN CPELE;

OCYILIECTBISATH OTOOP HUCTOUYHUKOB MH(popMauu B MIHTEepHETE B COOTBETCTBUU C 3aJJaHHBIM
MOMCKOBBIM 3alPOCOM, HAa OCHOBE UMEIOIIUXCSl 3HAHUM U TyTEM CPaBHEHUS Pa3IMYHBIX HICTOUYHUKOB
BBIIETIATH MHPOPMAIMIO, KOTOPAsl SBJIAETCS TPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHOIA;

WCIOJIb30BaTh TPH BBITIOJHEHUHM YYE€OHBIX 3aJaHW HAyYHO-TIONYJISPHYIO JHUTEPaTypy
(bu3nYECKOro coliep)KaHus, CIIpaBOYHbIE MaTepHalbl, pecypchl ceTu HTepHeT, BIaaeTh npuéMamMmu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIIMK U3 OAHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHE MUCHbMEHHBbIE U YCTHBIE COOOIEHUS Ha OCHOBE 23
MCTOYHUKOB MH(OpMALIMK, B TOM YKCIIEe MyOIMIHO IPOBOJAUTH KPAaTKUE COOOIIEHHUS O pe3ybTaTax
MIPOEKTOB WJTM YI€OHBIX UCCIICIOBAHUM, TIPU 3TOM I'PAMOTHO HCTIOJ30BaTh N3YUCHHBIN TOHATUHHBIN
anmapar Kypca (U3HKHU, CONPOBOXK/IATh BRICTYIICHUE TIPE3CHTALINCH;

MIPH BBIIOJTHEHUH YU4eOHBIX MPOEKTOB U UCCIIEI0BAaHUMN pacipeeNsiTh 00A3aHHOCTH B IPYIIIe
B COOTBETCTBUU C TOCTABJICHHBIMU 3a/lauaMHy, CJIEIAUTh 3a BBINOJHEHUEM IIJIaHA JCUCTBUH,
OLICHUBAaTh COOCTBEHHBIM BKJIaJ, B JESATENBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aUMO/ICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHNX.

IIpenmMeTHble pe3yJbTaThbl 0CBOEHHSI MPOrpaMMbl M0 (PU3HKe K KOHIY 00y4eHHusi B 8
KJj1acce:

[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaThb C(HOPMHUPOBAHHOCTH Y
00yYaromuxcst yMeHUH:

HCIIOJIB30BATh OHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE ATOMOB U MOJIEKYJI,
arperaTtHble COCTOSIHHMSI BEIIECTBA, KPUCTAUIMYECKHE U aMop(HBIE Tela, HACBHIICHHBIA U
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHsSI DSHEpPrus, TEIUIOBON
JIBUTATENb, DSJIEMEHTAPHBIM SJIEKTPUUECKUM 3apsij, SJIEKTPUYECKOE TI0JIe, MPOBOJHUKU U
JIUAJIEKTPUKH, TOCTOSIHHBIN 3JEKTPUUYECKUN TOK, MArHUTHOE TOJIE;

pa3nuuath SBICHHUS (TEIUIOBOE paCHIMpEHUE U CKaTUe, TeIulonepenadya, TerIioBOe
paBHOBECHE, CMAauyuBaHHE, KaNWUIAPHbIE SBJICHMs, WCIApEHUE, KOHACHCAIUs, IUIABICHUE,
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KpUCTauIM3anus (OTBepACBaHUE), KHUIIEHUE, TeIulonepeaadya (TeIIONpPOBOJAHOCTb, KOHBEKIIHS,
U3IIy4eHUe), JJIEKTpU3alus TeJl, B3aUMOJEHCTBUE 3apsoB, ACMCTBHUS 3JIEKTPUUECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aMMOJEHCTBHE MarHUTOB, JE€HCTBUE MAarHUTHOIO IOJIS Ha MPOBOIHUK C
TOKOM, 3JIEGKTPOMAarHUTHasi UHAYKIIHS) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOLINX JaHHOE (PU3UYECKOE SIBJIICHUE,

pacrno3HaBaTh NMPOSIBICHNE U3YUYEHHBIX (U3NYECKUX SBJICHUN B OKPYXKAIOLIEM MHUPE, B TOM
yuciae (U3NYecKHe SBJICHUS B MPHPOJIE: MOBEPXHOCTHOE HATSDKEHUE M KAMJUIAPHBIC SBICHHS B
MpHUpOJE, KpUCTAIbl B mpupojae, usnydenue ConHIa, 3amMep3aHHe BOJOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHHe POCHI, TyMaHa, MHEs, CHETa, JIEKTPUUECKUE SBJICHUS B aTMocdepe, dIEeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJId, Apel( MOII0COB, pOJIb MATHUTHOTO MOJIS IS KU3HU
Ha 3emJie, NOJSIPHOE CHSIHHUE, TIPH STOM MEPEBOAUTH MPAKTUUECKYIO 3a/auy B y4eOHYIO, BBIJICIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UIECCKUX SIBJICHU;

OIKCHIBATh W3YYEHHBIC CBOMCTBA Tel M (PU3UYECKUE SIBJICHHUS, UCHOIB3Yyd (PHU3HUECKue
BEJIMYMHBI (TemIepaTypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI, YZAeNbHas TEII0EMKOCTb
BEIIIECTBA, yJeNbHas TEeIIoTa IUIaBICHHS, yAeIbHas TeIUI0Ta MapooOpa3oBaHus, yIelbHas TEIIOTa
CrOpaHHs TOIUTMBA, KOA()(PUIMEHT TMOJE3HOTrO JCHCTBUS TEIMJIOBOM MAIllMHBI, OTHOCHTENIbHAs
BIQKHOCTh BO3[yXa, OJJIEKTPUYECKUN 3apsj, CHJIA TOKA, JJIEKTPUYECKOE HANpsIKEHUE,
COMPOTHUBIIEHUE MPOBOJAHMKA, YJCIbHOE COMPOTHBIECHHWE BEIIECTBA, paboTa U MOIIHOCTh
AJIEKTPUUYECKOTO TOKA), TIPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKHUIA CMBICT HCHOIB3YEMbIX
BEJIMYMH, 0003HAUEHUs U €AMHMIBI (PU3NUYECKUX BEIUYUH, HAXOAUTHh (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3NYECKYI0 BEIUYHMHY C JPYTUMH BEIMYMHAMHU, CTPOUTh TpaQUKU H3YIEHHBIX
3aBUCHUMOCTEHN (U3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3UYECKHE SIBJICHUS U IMPOLECCHI, HCIOJIb3YsI OCHOBHBIC
MTOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOCHHMS BEIIECTBA, NPUHLMII CYNEPIO3ULUU
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3aps/a, 3akoH Oma JuIsl ydacTKa LeNH, 3aKOH
Jlxxoyns-JleHua, 3aKoH COXpaHEHHS SHEPTUH, IPU 3TOM YMETh (DOPMYIHPOBAThH 3aKOH U 3alIUCHIBATh
€ro MaTeEMAaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (hPU3HUECKHE MPOLIECChl U CBOMCTBA TeJ, B TOM YUCJIE U B KOHTEKCTE CUTYyalUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh MPUUYUHHO-CIEICTBEHHbBIE CBSI3H, CTPOUTH
00BsCHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢ MCIOJb30BaHUEM 1—2 M3YYEHHBIX CBOMCTBA (M3MUECKUX
SABIICHUM, (PU3NUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3aa4u B 2—3 AeMCTBUSI, UCTIONb3Ys 3aKOHBI U ()OPMYIIbI, CBSA3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHUS 3a/aud 3allMCBhIBaTh KpPaTKOE YCIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JUIsl pEIICHUS 3a/1a4M, BHIOMpPATh 3aKOHBI U (hOPMYIIbI, HEOOXOIUMBbIE
IS € pelIeHus], TPOBOANUTh PACUEThl U CPABHUBATH MOIYYEHHOE 3HAaYCHUE (PU3UUECKON BETUUNHBI
C U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO DPELIMTH MPH MOMOLIM (PU3HMUYECKUX METOJOB,
WCIIONB3Ysl OINHMCAHWE MCCIEAOBAaHUSA, BBLACIATH MPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh
MPaBUIILHOCTh NOPSJIKA MPOBECHUS UCCIEAOBaHUS, IPOBOJUTE BBIBOBL;

MPOBOAUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKHUX SIBICHUNA WM (U3NYECKUX CBOMCTB Tel
(KanmuJUIApHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JlyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAaHUS W HarpeBaHUs TNPU HU3JIYYEHUU OT IIBETa H3Iydaromiei (IOTJIolaronieil)
MIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEPATYPHI )KUIKOCTH U IUIOAAN €€ IIOBEPXHOCTH,
JNEKTPU3ALMS TEJI U B3aUMOJCUCTBUE DJIEKTPUYECKHUX 3apsI0B, B3aWMOJIECHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJIU3alMsi MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, IEMCTBUSI MATHUTHOTO TIOJIS Ha
MIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarH1Ta, CBOMCTBA 3JIEKTPOIBUraTelNIsl IOCTOSSHHOTO TOKA):
(dbopMynIHpOBaTh TPOBEpSEMBbIC TPEANONOXKEHHsI, COOMpPAaTh YCTAaHOBKY U3 MPEIIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XO/1 ONbITA U (POPMYITHPOBATH BHIBOIBL;

BBITIOJIHSTH MPsIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIAXXHOCTU BO3AYyXa, CHIIbI
TOKa, HaNpsOKEHUS! C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JTATYMKOB (U3MUYECKUX BEJIMYUH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33aHHOM a0COIIOTHOM MOTPELTHOCTH;
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MPOBOANTh HCCIICOBAHUE 3aBUCHUMOCTH OJHOW (U3WYECKOW BEIMYMHBI OT JPYroM ¢
HCIIOJIb30BaHUEM MPSAMBIX W3MEpPEHUI (3aBUCHMOCTH CONPOTUBIIEHHS MPOBOJAHMUKA OT €r0 JJIUHBI,
TUTONIA/IA TIOTIEPEYHOTO CEYCHUS U YACIBHOTO COMPOTUBIICHHSI BEIIECTBA MTPOBOAHHIKA, CHUJIBI TOKA,
UAYIIETo Yepe3 MPOBOJIHUK, OT HANPSDKEHUS Ha MMPOBOJHUKE, UCCIIETOBAaHNE TIOCTIEI0BATENBHOTIO U
MapauIeTbHOTO COCTUHEHHUH MPOBOJHUKOB): IJIAHUPOBATh MCCIIECIOBAHKUE, COOMPATh YCTAHOBKY U
BBITMIOJIHATh U3MEPEHHUs, Celysl MPEeUIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3ybTaThl MOTYy4YEHHOU
3aBUCHUMOCTH B BUJIC TaOJIUIl U TPaPUKOB, IPOBOIUTE BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHHS,

MPOBOANTh KOCBEHHbIE HW3MEpEHUs (QU3NYECKUX BeIMYMUH (yAelbHas TeMIOEMKOCTD
BEIIIECTBA, COMPOTUBJICHHUE MPOBOIHUKA, pab0Ta M MOIITHOCTDH 3JEKTPHUECKOTO TOKA): TUIAHUPOBAThH
U3MEpeHHs, coOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MpPEII0KEHHOM WHCTPYKUUHU, U
BBIUMCIISTH 3HAUCHUE BETHYMHBI,

coOJro1aTh MpaBuiia TEXHUKUA 0€30MaCHOCTH MpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCHCTBHS U3yYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
UCIIOJIb30BAaHUEM HUX OMHUCAHMS (B TOM 4YHCIE: CUCTeMa OTOIUICHUS JAOMOB, TUTPOMETp, MapoBas
TypOMHa, aMmepMeTp, BOJIBTMETP, CUETYHUK DSICKTPHUUECKONH DHEPTHU, DIEKTPOOCBETUTEIHHBIC
NpUOOPBI, HArpeBaTEeIbHBIC AJICKTPONPUOOPHI (MMPUMEPHI), IJICKTPUUECKUE TMPEIOXPAHUTEIH,
DIIGKTPOMArHUT, JIIEKTPOJBUTATENh IOCTOSHHOTO TOKA), WCHONB3YysS 3HAHHWS O CBONCTBax
(bU3UYEeCKUX SBJICHUN U HEOOX0AUMbIE (PU3UIECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHHUYECKHUE YCTPONCTBA U U3MEPUTENIbHBIE TIPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBII TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUrATEIb
BHYTPEHHETO CTOpaHUsl, SJEKTPOCKON, PEOCTaT), COCTABISATh CXEMbI JJIEKTPHUUECKHX IENe ¢
MOCJIeI0BATENbHBIM U MapaIeIbHBIM COeIMHEHUEM AJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS
DJIEMEHTOB JIEKTPUUECKUX IIeTICH;

MPUBOJUTH PUMEPHI (HAXOIUTh HH(OPMALIKIO O TPUMEPaX ) MPaKTUYECKOT0 UCIIOJIb30BAHUS
bu3MYECKUX 3HAHUHN B MOBCEAHEBHOW KU3HU ISl oOecriedueHrs 0e30MacHOCTH MpHU OOpalmieHuu ¢
npubopaMi M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 370POBbS U COOIIOACHHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYILECTBIATh MOUCK MHPOpMAIMK (U3MUECKOTOo cojaepkaHusi B VHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIyTEM CPaBHEHHUS JOTOTHUTEIBHBIX UCTOYHHKOB BBIACIATh WH(OPMAIIUIO,
KOTOpasi SIBJSETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

WCIOJIb30BaTh TPH BBITIOJHEHUHM YYE€OHBIX 3aJaHW HAYyYHO-TIONYJSPHYIO JHUTEPaTypy
(bu3NYECKOro coJiep)KaHus, CIIpaBOYHbIE MaTepHalbl, pecypchl ceTu HTepHeT, BIaaeTh npuéMamMmu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIIMK U3 OAHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE TIHUCHbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUs, 00o0mas
WH(OPMAIIMI0O U3 HECKOJIBKUX HCTOYHHKOB, B TOM YHCIE MYOJUYHO MPEICTABIATH PE3yIbTaThl
MIPOEKTHOM WIIM UCCIIEeI0BATENIbCKON EATEIbHOCTH, IIPU STOM IPAMOTHO HUCIIOJIb30BAaTh U3yYEHHBIN
NOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BRICTYIUICHUE MPE3EHTALINEH;

IpU BBIMOJIHEHUHM YYE€OHBIX TMPOEKTOB U HCCIENOBAaHUN (U3MUECKHUX MPOLECCOB
pacnpenensaTb 00S3aHHOCTH B TPYINIE B COOTBETCTBUM C MOCTABICHHBIMU 33Ja4aMU, CICIUTH 3a
BBIMIOJTHEHUEM IIJlJaHA JEHCTBUH U KOPPEKTUPOBATH €ro, OLEHUWBAaTh COOCTBEHHBIM BKJIAJ B
JESTENIbHOCTh TPYIIBI, BBICTpAaBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBUE, MPOSIBIISISI TOTOBHOCTH
paspemaTh KOH(JIUKTHI.

IIpenmMeTHble pe3yJabTaThbl 0CBOEHHSI MPOrpaMMbl M0 (PU3HKe K KOHIY 00y4eHHusi B 9
KJj1acce:

[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaThb C(HOPMHUPOBAHHOCTH Y
00yJaromuxcst yMEHHUH:

UCIIONIb30BaTh  MOHATHS: cHCTeMa OTCyéTa, MaTepuajbHas TOYKa, TpPaeKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO MABIIKEHUs, Aedopmarus (ymnpyras, IUIacTHUECKas), TpeHHeE,
HEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBép,Z[OG TCJIO, LHCHTP TSKCCTU TBép,Z[OI‘O TCJIa, PaBHOBCCHUC, MCXAHUYCCKUC KOHCGaHHH U BOJIHBI,
3BYK, HH(Pa3BYK U yJIbTPa3BYK, 3JI€KTPOMarHUTHbIE BOJHBI, IIIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET,
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OMM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPBl MCIYCKAHUs M MOTJIOIIEHHs, anbda-, 6eTa- U ramma-
U3Iy4EHHUs], U30TOIIbI, iZIepHasi SHEPreTUKA;

paznuyath SBJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IMPSAMOJIMHEHHOE JBUKECHHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBI)KEHUE, CBOOOAHOE MaICHHE TN, PABHOMEPHOE IBUKEHUE IO
OKPY>KHOCTH, B3aUMOJICHICTBHE TeJl, pEaKTUBHOE JBM)KEHHE, KOJIeOAaTeIIbHOE JIBUKCHHE
(3aTyxarouiye U BBIHY)XJEHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBHKEHHME, OTPAKCHHE 3BYKA,
IPSIMOJIMHENHOE pPAcIpOCTpaHEHHE, OTPAXEHUE M IPEIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpPaKCHHE CBETA, pa3joXKeHHe OeNoro cBeTa B CHEKTP M CIIO0KEHHE CHEKTPAJIbHBIX I[BETOB,
JUCIEpCUsl CBETAa, ECTECTBEHHAs paJMOaKTUBHOCTb, BO3HHKHOBEHHE JIMHEHYATOrO CIEKTpa
U3Jy4EHHUs) 10 OMUCAHMIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, AEMOHCTPHUPYIOLIUX
JTaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh IIPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKpYXarolleM Mupe (B TOM
yucae (U3NYECKUe SIBJICHHUS B NPUPOAE: NPHIUBBI M OTJIMBBI, JBHXKEeHUE TutaHeT ConHeuHoU
CUCTEMBl, PEAaKTUBHOE JBIM)KEHHE JKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBL, I[yHaMH, 3X0, 1IBETa T€Jl, ONTUYECKHE SIBJICHUS B MPUPOJE,
Ouosiornyeckoe JAEHCTBHE BHJIUMOIO, YIbTPA(pHUOJIETOBOTO U PEHTIEHOBCKOIO M3IIyYEHMH,
€CTECTBEHHBII PaJMOaKTHBHBIN (OH, KOCMUYECKHUE JTY4H, PAJHOAKTUBHOE U3IYYECHUE MPUPOIHBIX
MHUHEpaAJIOB, ACHCTBUE PAJUOAKTUBHBIX M3IYYEHUIN HA OpraHMW3M 4YeJlI0BEeKa), IIPU 3TOM NEPEBOAUTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIACIATH CYIICCTBEHHBIE CBOWCTBA (IPU3HAKM) (PU3HMUECKUX
SIBIICHHI,

OTMCHIBATh W3YYEHHBIC CBOMCTBA TeN M (PU3UYECKUE SIBICHUS, UCHOIB3Yysd (PHU3HMUECKUE
BEJIMYMHBI (CPEIHsSI U MTHOBEHHAs! CKOPOCTb Tesla MPU HEPABHOMEPHOM JBMIKEHHH, YCKOPEHHE,
IIepEMELIEHHE, TyTh, YIJIOBasi CKOPOCTb, CUJIA TPEHUS, CUJIa YIIPYTOCTH, CHUJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO MaICHMs], BEC TeNa, UMITYJIbC TeJa, UMITYJIbC CHIIbL, MEXaHHUYEeCcKasi padoTa U MOIHOCTb,
MOTEHLIMAJIbHAs JHEPrus Teja, MOAHITOrO HaJ IOBEPXHOCTBIO 3E€MJIM, NOTEHLMAIbHAS SHEPIHUS
CKaTOW TPYXKHUHBI, KHHETUYECKAsl SHEPrusi, MOJHAas MEXaHWYeCKas JHEeprus, Mepuoji M 4acTora
Kose0aHui, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, II0Ka3aTelslb
IIPEJIOMIIEHUS CPeAbl), IPU ONMMCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKHM CMBICT MCHOJIb3YyEMbIX
BEJIMYMH, 00O3HAYCHUS M eIUWHUIBI (PU3MYECKUX BEIUYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIME
JAHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTh TpaQuUKH H3y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBA Tel, (PU3MUYECKHE SBICHHMS W IPOLECCHI, MCIOJb3Ys 3aKOH
COXPAHEHUs DHEPIHMM, 3aKOH BCEMHMPHOIO TATOTEHHUS, NMPUHLUI CYNEPIO3ULUU CHUJI, HMPUHLMUII
oTHocuTesbHOCTHU ["anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO M MacCCOBOI'O YHCEN IIPH SACPHBIX PEaKLUsX,
IIPU 3TOM (OPMYJIMPOBATh 3aKOH U 3aIHMCHIBATh €0 MATEMAaTUYECKOE BBIPAKEHHE;

OO0BSICHATh (PM3NYECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YUCIIE U B KOHTEKCTE CUTyalui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATh MPUUYUHHO-CIECICTBEHHbBIE CBSI3U, CTPOMTH
00BsICHEHUE U3 2—3 JIOTMYECKUX IAroB C MCIIOJIB30BAaHUEM 2—3 M3YYEHHBIX CBOMCTBA (PU3HUECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacy€THbIE 3a7ayd (ONMMpPAIOLIMECS HA CUCTEMY W3 2—-3 ypaBHEHHUI), UCIOJb3YS
3aKOHBI U (hOPMYJIbI, CBS3bIBAIOIIME (PU3NYECKHE BEJIWYMHBI: HA OCHOBE aHAIW3a yCIOBUS 3aJadyu
3alMCBIBaTh KPaTKOE YCJOBHE, BBIABIATH HENOCTAIOIIME WM M30BITOYHBIC JaHHbIC, BHIOWPAThH
3aKOHbl M (QOpPMyJbl, HEOOXOAMMBIE JJsI pELICHUs, MPOBOAUTh Pacdy€Tbl M OLEHHUBATH
PEATMCTUYHOCTD MOJYYCHHOTO 3HaUCHHs (PU3MUeCcKOl BEIMUMHBI,

pacro3HaBaTh MPOOJIEMBl, KOTOPbIE MOXHO PELIMTh MPH MOMOLIM (PU3HMUECKUX METOJOB,
UCIOJIb3YSl OIMCAaHUE HCCIENOBAHUA, BBIICIATH IPOBEPSIEMOE MPEANOIOKEHUE, OLICHUBATDH
IPAaBUIBHOCTh MOpPsSAKA IPOBEACHUS MCCIEIOBAHUSA, NPOBOAMTH BBIBOJBI, HMHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

IIPOBOJUTH OIBITHI O HAOIIONEHHIO (PU3NYECKUX SBJICHUNA WM (PU3NYECKHX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HbIOTOHaA, 3akOHa COXpaHEHUs HHEPIMM, 3aBHCHUMOCTh IEepUoja
KoJIeOaHUH MPYKUHHOIO MasiTHUKA OT MAcCChl I'py3a M KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTb OT
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aMIUTMTYABl MallbIX KoJeOaHWM, MPSIMOIMHEWHOE pPACHpOCTpaHEHHE CBETa, paslioKeHue Oenoro
CBETa B CHEKTP, U3yYCHUE CBOMCTB M300paK€HUS B IJIOCKOM 3€pKajie M CBOMCTB M300pa)keHus
npeaMeTa B COOMparoiieil TuH3e, HaOI0ICHNE CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB HM3JIYYCHUS):
CaMOCTOSITEIIbHO COOMpPaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpYyIOBaHHUS, ONUCHIBATH XOJI
OTIBITA M €T0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBOAUTH MPU HEOOXOAUMOCTH CEpHUIO MPAMBIX U3MEPEHUMN, OMpPEeissl CpeHee 3HaUeHHE
u3MepsaeMoil BeIMUMHBl ((POKYCHOE pacCTOSHUE COOMparoliel JHMH3bI), OOOCHOBBIBATH BHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

MPOBOANTH MCCIEIOBAHNE 3aBUCUMOCTEH (PU3NUYECKUX BEIIMYUH C UCTIOIB30BAHUEM PSIMBIX
U3MEepeHHil (3aBUCUMOCTh MYyTH OT BPEMEHHU IMpPH PABHOYCKOPEHHOM ABM)XEHMM Oe3 HadaabHOU
CKOPOCTH, TIepHoAa KoJeOaHUN MaTeMaTH4eCKOro MasTHHKA OT JUTMHBI HUTH, 3aBUCUMOCTU YTIia
OTpaXEHMsI CBETa OT YyIVIa MaJeHUs W yIila MPeJIOMJICHHS OT YIyla MajeHHs): IUIaHUPOBATh
UCCIICIOBAaHUE, CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PMKCHpPOBATH pE3YJIbTAThl IOIY4YEHHON
3aBHCUMOCTH (PM3MUYECKUX BEIMYMH B BHJIE TaOJIUII U TPaQHUKOB, IPOBOAUTH BHIBOJIBI IO pe3yNIbTaTaM
UCCIICIOBAHMS,

MPOBOANTH KOCBEHHbBIE U3MEPEHUs (PU3NUECKUX BETUUMUH (CPEOHSS CKOPOCTh U YCKOPEHHE
TeJa MPH PABHOYCKOPEHHOM JIBUIKEHUH, YCKOPEHUE CBOOOIHOTO MaJeHHs, KECTKOCTh MPY)KUHBI,
KOA(P(UIMEHT TpPEeHUs CKOJIbXKEHUS, MeXaHuueckas paboTa M MOLIHOCTb, 4YacToTa M TMEepuoj
Koie0aHUN MaTeMaTUYECKOTO M MPYKUHHOTO MAsTHHKOB, ONTHYECKAsl CHJIa COOUPAOIEH JTHH3BI,
paAMoOaKTUBHBIN (DOH): MIIAHUPOBATH HM3MEpPEHHUs, COOUpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIEAYys MPEATOKEHHON MHCTPYKIIMH, BBHIYUCIATH 3HAYCHHUE BEIMYUHBI U
aHAJIM3UPOBATH MOJYYEHHBIE PE3YyIbTAThl C YUETOM 3aJJaHHON MOTPEIIHOCTH U3MEPEHUIl;

co0roIaTh MpaBuiIa TEXHUKH OE30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

pa3nanyaTh OCHOBHBIE MPHU3HAKU M3YYEHHBIX (DU3MUECKHUX MOJENel: MaTepuabHas TOYKa,
a0COIOTHO TBEPIOE TENO, TOYCUHBIN MCTOYHUK CBETA, JIyd, TOHKAas JIMH3A, IUIAHETapHAas MOIEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT'O S/pa;

XapaKTepU30BaTh MPUHIUIBI JCHCTBHS U3yYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
UCIIOJIb30BAaHUEM HX OMHCaHUSA (B TOM YHCIIE: CIUJOMETpP, JATYMKU IMOJIOXKEHHUS, PACCTOSHUS U
YCKOPEHHSs, paKkeTa, 9X0JI0T, OUYKH, IEPUCKOII, (hoToanmapar, ONTHIECKUE CBETOBOIbI, CIIEKTPOCKOII,
JO3UMETp, Kamepa BuiabcoHa), HCHONB3ysd 3HAHHS O CBOMCTBAaX (U3WYECKUX SBJICHHH U
HeoOX0ouMBbIe (PU3HUECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHblE PHUCYHKH HM3YyYEHHBIX TEXHHUYECKHUX YCTpOIICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIIECCOB MPU PEIICHUH y4eOHO-ITPAKTHYECKUX
3a]a4, ONTUYECKHE CXEMBI IJIsl IOCTPOCHUS N300pakeHUH B TUIOCKOM 3epKajie M cOOMparomien TuH3e;

MPUBOJIUTH MPUMEPHI (HAXOIUTh HH(OPMALIHIO O TPUMEPaX ) IPAKTHUECKOTO UCIIOIb30BAHUS
(bU3UYECKUX 3HAHWHN B MOBCEIHEBHOM >KM3HU MJIsi 0OECTieYeHHsT 0€30MaCHOCTH MPH OOpAIIEHUU C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3/0pOBbsI U COOJIIOACHUS HOPM
9KOJIOTMYECKOr0 IOBEJICHUS B OKPYKAIOIIEH cpelie;

OCYIIECTBIATH MOUCK HHPOopMaIiu B THTepHETE, CaMOCTOSITENEHO (DOPMYITHPYsI TOMCKOBBIN
3arpoc, HaXOOUTh IMYTH ONPEIENICHUS JIOCTOBEPHOCTH IMOJIYy4eHHOH HWH(GOpMaluu Ha OCHOBE
UMEIOIINXCS 3HAHUN U JTOTIOJTHUTEIIBHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPHU BHINOJHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-MOMYJSIPHYIO JUTEpaTypy,
CIIPaBOYHBIC MaTEPHUAIIbI, peCypchl ceTu HTepHeT, BIaJeTh MpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(POpPMALUU M3
HECKOJIbKUX UCTOYHHUKOB, yOJINYHO MPEACTABIATH PE3YJIbTAaThl MPOSKTHOM UM UCCIeI0BATEIbCKON
NESTENILHOCTH, MPU 3TOM TPAMOTHO UCIOJIB30BaTh W3YYCHHBIN MOHATUHHBIN armapar u3y4aeMoro
paznena GU3MKU U COMPOBOXKIATH BHICTYIIJICHUE MPE3eHTaIuel ¢ yuéToM 0cOOEHHOCTEN ayIUTOPUH
00yJaromuxcs.
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TEMATHYECKOE IINTAHUPOBAHHUE

Tematuueckoe miIaHUpoBaHUE MO (U3UKE Ui 7-9 KIACCOB COCTABJICHO C y4eTOM paboyeil mporpaMMbl BOCHUTaHUSA. BocnuraTenbHbIN
HOTEHIMAJ JaHHOTO y4eOHOro mpeMeTa 00ecreqrBaeT pealln3aluio CICAYIONIMX IeJIeBbIX IPUOPUTETOB BociuTaHus oOyuatomuxcst OO0O:

. pa3BUTHE EHHOCTHOTO OTHOIICHUS K TPYLy Kak OCHOBHOMY CHOCOOY JOCTHIKEHUS KM3HEHHOTO OJIaromoiydusi 4eloBeKa, 3aJI0Ty ero
YCIIEIIHOTO NMPO(EeCCHOHAIBHOTO CaMOOTIPEICICHUS U OLIYIEHUS] YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;

. pa3BUTHE [IEHHOCTHOTO OTHOIICHHUS K MPUPOJIE KaK UCTOYHHKY XHM3HH Ha 3eMile, OCHOBE CaMOr0 €e CyIIECTBOBAHHS, HY)KIAIOMIECHCS B
3alIUTe U MOCTOSHHOM BHUMAHUU CO CTOPOHBI YElIOBEKa,

. pa3BUTHE IICHHOCTHOTO OTHOIICHHWS K MHpPY Kak IJIaBHOMY HPUHIMIY YEJIOBEYECKOTO OOIICKHTHS, YCIOBHIO KPEMKOH IpyKOBbI,
HaJIQ)KMBAHUS OTHOILICHUH C KOJJIETaMU 110 paboTe B OyAyIIeM U cO37aHus OJaronpusTHOIO MUKPOKJIMMaTa B CBOCH COOCTBEHHOM ceMbe;

. pa3BUTHE ILEHHOCTHOTO OTHONICHMS K 3HAHUSAM KaK HHTEIUIEKTYyaIbHOMY pecypcy, oOecleumBaromeMy Oyiyliee dYeloBeKa, Kak
pe3yabTaTy KpOIOTINBOTO, HO YBIEKATEIFHOTO y4eOHOTO TPYAa;

. pa3BUTHE LIEHHOCTHOTO OTHOIICHHS K KYJIbType KaK TyXOBHOMY OOraTrcTBy OOIIeCTBA M BRXKHOMY YCIOBHIO OIIYIICHHUS YEIOBEKOM
MIOJTHOTHI TIPO’KUBAEMOH JKHU3HU, KOTOPOE JAAI0T €My YTE€HHUE, My3bIKa, HCKYCCTBO, T€aTp, TBOPUECKOE CaMOBBIPAKEHUE;

. pa3BUTHE IIEHHOCTHOTO OTHOLICHHS K 3J0POBBIO0 KakK 3aJioTy JIOJTOH M aKTHUBHOM JXM3HH YEJOBEKa, €r0 XOpOIIEro HAcCTPOSHUsS U
ONITUMUCTUYHOTO B3IJIAA HA MHP;

. pa3BUTHE IICHHOCTHOTO OTHOIIECHUS K OKPY>KAIOLIIM JIFOIIM KakK 0€3yCI0BHOM 1 a0COTIOTHOM IIEHHOCTH, KaK paBHOIIPABHBIM COLIHAIbHBIM
napTHEpaM, C KOTOPBIMH HEOOXOANMO BBICTPAanBaTh 100pOKEIaTeIbHBIE W B3aHMOIIOIICPKUBAOIINE OTHOIICHNS, JAIOIINE YETIOBEKY paliocTh
OO0IIEeHUS ¥ MO3BOJISAIONINE H30eraTh YyBCTBA OJAMHOYECTBA;

. pa3BUTHE LEHHOCTHOTO OTHOIICHMS K CaMHM cebe Kak XO035ieBaM CBOEH CyAbObBI, CaMOOMIPENCISIONIMMCS W CaMOPEaTH3YIOIUMCS
JUYHOCTSIM, OTBEYAOIINUM 33 CBOE COOCTBEHHOE OymyIIee.

7 KJIACC
KoanyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM
Newm ML B Kontpoabubie IIpakruueckue  DJIEKTPOHHBIE (LH(POBBIE)
porp cero padoThbI padoThbI o0pa3oBaTe/ibHbIE PecypChl
Pa3nes 1. ®usnka u e€é posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa
bu6mmoreka [IOK
L1 Pusnia - HayKa 0 IpUpoze 2 https://m.edsoo.ru/7f416194
bubmmoreka LIOK
1.2 DH3MUCCKHC BETHIHHEI 2 ! https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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1.3 EcTecTBeHHOHAYYHBIN METOJT ITO3HAHUS 2 Bubmiorexa IOK
’ ya a https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 Crpocnue pemectsa ! https://m.edsoo.ru/7f416194
29 JIBr>KeHME U B3aMMOJICICTBUE YaCTHI] ) bu6nuoreka [IOK
’ BEIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 ArperarHble COCTOSIHMSI BEIIECTBA 2 hitps:/m.cdsoo.ru/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBu:xkeHMe M B3auUMo/IelicTBHE TeJl
bubmunoreka LIOK
3.1 Mexanmaeckoe aBmxeHHE 3 https://m.edsoo.ru/7f416194
bubmmoreka LIOK
3.2 Mnepuns, macca, nioTHoCTS 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bugpt cun 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTE U ra3oB
41 [asnenue. Ilepenaya nasieHus: TBEpIAbIMU 3 bu6nuoreka [JOK
’ TeJIaMH, )KUJAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlasneHue xuKoCTH > https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 ATMOC(epHOE JaBIIcHHe 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUKOCTHU U ra3a Ha 7 bubmmoreka [JOK

MOTPYKEHHOE B HUX TEIIO

https://m.edsoo.ru/7f416194
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Hroro no pasneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
but6mmoreka [IOK
51 Pabora 1 morHOCTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctsie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
33 Mexanmutcckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

HaunmenoBanue pa3aeios u

KoanuyecTBO 4acos

JIeKTPOHHbBIE (M (POBHIE)

Ne n/m KoHTposabHbIe IpakTuyeckue
TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTsI padoThI
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CTpoeHHE 1 CBOMCTBA BEIIECTBA 7 Bubmuorexa ITOK
) p m https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
12 Tennosrie nponeccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiekTpryeckne 1 MATHUTHBIE SIBJICHUS
DIIeKTpHUeCcKUEe 3apsabl.
2.1 3a SDKIG)HHI)IG Tenafl HHX 7 1 bubmuorexa LIOK
) P N https://m.edsoo.ru/7f4181ce
B3aUMOECHCTBHE
. . bubmuorexa [JOK
2.2 IToCTOAHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps:/m.cdsoo.rw/7f418 1 ce
bu6mmorexa [IOK
2.3 MarnutHsle aBIICHUS 6 1 1.5 htps/m.edsoo.rw/7f418 1 ce
Bbu6nuoreka [JOK
2.4 ONCKTPOMATHUTHA HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 68 3 145

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC
daekTpoHHbIe (UU(pPOBHIE)
KoanuectBo yacos o0pa3oBaTe/ibHbIE PeCypChl
HaumeHoBaHue pa3iesioB U
Ne n/n TEeM MPOrpaMMbI
porp KouTtpoJbHbie [MpakTHyeckne
Bcero
padoThI padoTsI
Pa3zpgen 1. Mexannueckue siBJICeHUS
11 MexaHu4eckoe JBUXKEHUE U 2 1 bubmuotexa [JOK
’ CII0COOBI €r0 OIMMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumonerictaue Ten 15 I 2 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKoupt coxpaHeHus 8 ! https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 31
Paznen 2. MexaHnueckue KoJ1e0aHusI H BOJHBI
bubmunoreka LIOK
2.1 Mexannyeckue KoueoaHus 5 2 hitps://m.cdsoo.rw/7f41ada6
bu6mmoreka [IOK
2.2 MexaHnueckne BOJIHBI. 3BYK 5 1 htps:/m.edsoo.ru/7f41ada6
Hroro no paszneny 10

Pa3zgen 3. DiieKTpPOMArHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI

DNEeKTpOMarHuTHOE TOJIE U bu6nuorexa LIOK
3.1 4
DJIEKTPOMArHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 4

Pasznen

4. CBeTOBbBIC ABJCHUA



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
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4.1 3aKOHBI paCPOCTPAHEHHUS CBETA 5 bubmorexa I[JOK
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 4 ngﬂ;;fg;grou/lé f41ada6
43 Paznoxxenue Genoro ceeTa B 3 | bubnuorexa [JOK
CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 12
Pasnen 5. KBanTOBBIC SIBJICHUSA
51 Hcnyckanue U MorjioneHue 3 bubmmoreka [JOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aTOMHOro sapa 3 ngg;j;fg;gg}i f41ada6
53 S nepHbie peakuuu 5 1 }]1;;11)63):1/1;1;?:(11(;512/5%1%36
Hroro o pazaeny 11
Paszgea 6. [loBTOpUTEILHO-0000 1AM MOYJIb
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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