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IHHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no ¢u3uKe Ha ypOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUsl COCTABJIECHA HA OCHOBE MOJOKEHUN U TpeOOBaHUH K pe3yabTaTaM OCBOCHHS
Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeabHOM mporpammel, peactaBieHHbx B PI'OC OO0, a takxe ¢ yuétoM deaepaibHON pabodeil mporpaMmmbl
Bocniutanust u KoHuenimu npenonaBanus yueOHoro npeamera «Pu3nkay.

Conepxanue nporpammsbl 10 (U3MKE HANpaBIeHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOM I'DAMOTHOCTH OOYyYaroIMXCsl U OpraHU3aLuio
n3ydeHusi GU3MKU Ha IESITETLHOCTHON OCHOBE. B mporpamme mno (¢u3nke y4uThIBalOTCS BO3MOXKHOCTH YU4E€OHOTO MpEeaMeTa B peann3alnuu TpeOoBaHHi
OI'OC OOO k mnaHupyeMbIM JUYHOCTHBIM M METAIpPEIMETHBIM pe3yjbTaTaM OOyYEHHs, a TaKKe MEXKIPEJIMETHbIE CBA3M €CTECTBEHHOHAY4YHbIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma mo (u3uKe yCTaHABIMBAET paclpejeieHue yd4eOHOro marepuaia mo rojgaM oOydeHus (MO Kiaccam), IpeularaeT NpUMEpPHYIO
MOCJIeIOBATEIBHOCTD N3YUEHHS TEM, OCHOBAaHHYIO Ha JIOTUKE PA3BUTHS MPEIMETHOTO COACPIKaHUS M YUETE BO3PACTHBIX OCOOCHHOCTEN 00yYarOIINXCS.

IIporpamma no ¢usuke pazpaboTaHa C LEIbI OKa3aHUS METOJMUYECKOW MOMOIIM YYUTEII B CO3/aHUM pabodel MmporpamMMbl 1Mo ydyeOHOMY
IIpeIMETY.

@dusnka SABISIETCA CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX HPEIMETOB, MOCKOJBKY (PM3MYECKHE 3aKOHBI JIeXKaT B OCHOBE
MPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEW, OHoioruei, actpoHoMueil U (pu3ndeckoi reorpadueid, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, NpeocTaBisieT Hauboee sicHble 00pa3iibl IPUMEHEHUS HAyYHOIO0 METO/a O3HAHUS, TO €CTh CII0co0a MOJIy4yeHHs JOCTOBEPHBIX 3HaHUI 0 MUpe.

OnHa w3 THaBHBIX 3ana4 (pusmueckoro oOpa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs COCTOUT B (DOPMHPOBAHWU E€CTECTBEHHOHAYYHOM
IPaMOTHOCTH M MHTEpeca K HayKe y 00y4yaromuxcsl.

N3ydenne gusnku Ha 0a30BOM ypOBHE IPEAIOJIAraeT OBJIAICHUE CIEIYIOIIMMH KOMIETEHTHOCTSIMU, XapaKTepU3YIOLUIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:

® Hay4HO OOBSICHSTH SBIICHUS;
® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHBIE JOKA3aTEIbCTBA IS [TOJYYEHHSI BHIBOJIOB.

Lenu nzyuenus pu3nku Ha ypoBHE OCHOBHOT'O 00111ero oOopa3oBaHus onpenenensl B Konnenuuu npenoaasanus yuyeOHoro npeamera «Pu3ukay» B
oOpa3zoBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peanu3yomuX OCHOBHbBIE 00111€00pa3oBaTebHbIE IPOTrPaMMBbl, YTBEPKJIEHHON pellIeHuEM
Konnerun Munncrepcrsa npocsenienus Poccuiickoit @enepanuu (mpotokoin ot 3 nexadps 2019 r. Ne [TK4H).

Hean n3yyenus pU3NKu:

e TpuoOpeTeHHe MHTEepeca M CTPEMIICHUS OOYUYaIOMIMXCS K HAYYHOMY HM3YYCHHIO TPUPOJBI, Pa3BUTHE WX WHTEIUIEKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/I€ MO3HAHMS U (POPMHUPOBAHNE HCCIIEOBATEIBCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSIM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysIbTaTa U3YUYE€HUSI OCHOB CTPOCHHUSI MaTepHH U (yHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;
(dbopMHpOBaHKE TPEACTABICHUHN O POJIN (PU3UKH JUTS Pa3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE NPEACTABICHUNH O BO3MOXHBIX cepax Oymymield mnpodeccCHOoHaNbHON IesITeIbHOCTH, CBS3aHHOM ¢ (PU3MKOH, MOATOTOBKA K
JanbHeeMy 00y4eHHI0 B 3TOM HaIlPaBICHUH.

JlocTikeHHe ATUX TIeJIe MPOoTrpaMMBI TI0 (PU3HUKE Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHUs 00CCIICYMBACTCS PEIICHUEM CIICTYIONTUX 3a/4a4:

e npuoOpeTeHue 3HAHUH O IUCKPETHOM CTPOCHUU BEILIECTBA, O MEXaHUYECKUX, TETUIOBBIX, HJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHre YMEHUH OMUCHIBATh U OOBSICHATH (PU3NUECKUE SIBICHUS C UCTIOIb30BAHUEM ITOJTyYCHHBIX 3HAHUIA;



® OCBOCHHE METOJIOB pEIICHUS TPOCTEHIINX pacuy€THBIX 3aJad C HUCHOJb30BaHWEM (U3MYECKUX  MOJeNiel, TBOPYECKHX U
MIPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMCHHUU HAOIIOJATh MPUPOJIHBIC SIBJICHUS W BBITIOJIHATH ONBITHI, Ja0OpaTOpHBIE paOOThl M 3KCIIEPHUMEHTAILHBIC UCCIICAOBAHUS C
HCIOJIb30BAaHNEM U3MEPHUTEIbHBIX TIPUOOPOB;

e ocBOocHHE MPHUEMOB paboThl ¢ MH(MOpMaIel (HU3MYECKOTO COICPIKAHUS, BKIFOYAs WHPOPMALUIO O COBPEMEHHBIX IOCTIDKEHHSX (DU3UKH,
aHaJN3 ¥ KPUTHYECKOE OLICHUBaHKME WH(POPMAIINY;

® 3HAKOMCTBO cO chepamu MpodeCCHOHATHHON NIEATEIBHOCTH, CBI3aHHBIMH C (DU3UKOW, U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha
JTOCTIDKEHUSX (PU3NUYECKOI HAyKH.

Ha u3ydenue ¢pusuku (6a30BbIii yPOBEHB) HA YPOBHE OCHOBHOTO 00IIero oOpazoBanusi oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B

Henmeno), B 8 kimacce — 68 wacoB (2 waca B Hememwo), B 9 wmacce — 102 waca (3 waca B Hemenlo).

[Ipemaraemslii B mporpamme 1o (Gpu3mKe nepedeHs J1adopaTOpHBIX padoT 1 ONBITOB HOCUT PEKOMEHAATENBHBIN XapakTep, yIYUTENb IEIaeT BHIOOP
IIPOBE/ICHUS JIAOOPATOPHBIX pabOT U OMBITOB C Y4ETOM HHAMBUIYAIBHBIX OCOOEHHOCTEH OOyuaromMXcCs, CHUCKAa 3KCIEPUMEHTAIbHBIX 3aJaHMM,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O I'OCYapCTBEHHOI'O 9K3aMeHa 110 (pu3uKe.



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pazjnen 1. ®usuka u eé poJib B NO3HAHNM OKPY:KAIOIIEro MUpa.

®usuka — Hayka o npupope. ABneHust npupoabl. Ouznueckue SBICHUS: MEXaHWUUYECKUE, TEIUIOBBIC, DJIEKTPUUECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Odusnueckue BenuuuHbl. M3mepenne ¢usmdeckux BenuunH. Dusmdeckne mnpubopsl. [lorpemHocts u3MmepeHmid. MexayHapoaHas CUCTEMa
€IMHHII.

Kak ¢usmka u npyrue ecTrecTBeHHbIE HAyKH M3Y4alOT HMpUpony. EcTecTBEeHHOHAay4HBIN METOJ MO3HAHUS: HAOIIOJACHHE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBMKCHHE THUIIOTE3, SKCIICPUMEHT IO MPOBEPKE THIOTE3, OOBsICHEHHE HaOIromaeMoro spieHus. OnucaHue (QU3NYSCKUX SIBICHUN C
IIOMOIIILIO MOJICTICH.

Jemoncmpayuu.

1. MexaHn4eckue, TeIIOBbIC, dJIEKTPUICCKUE, MAarHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®wusudeckue MPUOOPHI U MPOIIEeypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuuvie pabomot u onvimel.

OrnpezienieHne EHbI AJICHUS KAl H3MEPUTEIHLHOTO Mproopa.

N3mepenne paccTossHUM.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

Ornpenenenue pa3MepoB MajbIX TeJ.

N3mepenne Temnepatypsl Py MOMOIIHN KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.

[IpoBenenue uccnenoBaHus MO MPOBEPKE THIOTE3bI: JaTbHOCTh MONETA IIAPHKA, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJblie, yeM Ooublie
BBICOTA MTyCKa.

ocoarwhE

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHUH BellecTBA.

CrpoeHue BeuiecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. OMBITHI, 10Ka3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenue vactui] BemecTtBa. CBsI3b CKOPOCTH JBIXKCHHS YaCTHIl C TeMmreparypoil. bpoyHoBckoe nBwkenue, muddysus. BzanmopeiicTeue
YaCTHI] BEUIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE ra30B, )KUIKOCTEN U TBEPABIX (KpUCTAIIINYECKHX) Tel. B3auMocBsa3b Mex 1y CBOMCTBAMU BELIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. Hab6monenue nuddy3uu.

3. HabGmronenwue siBneHui, OObSICHIIOMIUXCS MPUTSKCHHEM UIIH OTTAIKHBAHHEM YaCTHII BEIECTBA.

Jlabopamopnusie pabomot u onvimel.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C HCIONTB30BaHUEM (poTorpaduii).

2. OMnpITHI 110 HAOJIOICHHUIO TETUIOBOTO PACITMPEHHS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.



Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Tel.

Mexanunueckoe aBuxeHue. PaBHomepHoe u HepaBHOMEpHOE ABMKeHUE. CkopocTb. CpesiHssi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBH>KEHHMH. Pacuér
MyTH U BPEMEHU JIBUKCHUSI.

SBnenue nHepuuu. 3aKOH UHEPLMH. B3aumonencTBre Tel Kak MpUuYuHa U3MEHEHUS! CKOPOCTH JIBMXKEHHMS Tesl. Macca Kak Mepa MHEPTHOCTH TeJa.
[TnotHOCTH BemecTBa. CBSA3b MIIOTHOCTH C KOJMYECTBOM MOJICKYJ B €IMHUIIE 00hEMA BEIIECTBA.

Cuila xak xapakTepucTuka B3auMozeincTBus Tena. Cuia ynpyroctd M 3akoH ['yka. M3mepeHue cuibl ¢ MOMOLIBIO JuHaMoMmeTpa. SBieHue
TArOTEHUs1 U cwia Tsokectd. Cuna TspKecTH Ha Japyrux IiaHerax. Bec tema. HeBecomocTh. CrokeHHME CUJI, HANPABJICHHBIX IO OJHOW IPSIMOM.
PaBnognelictByromas cuit. Cuiia TpeHus. TpeHue CKoNbKeHUs U TpeHue nokosi. TpeHne B Ipupojie U TEXHUKE.

Jemoncmpayuu.

Habmroienne MexaHn4eckoro JBHKEHUS Tena.

N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.

Habntoienue siBJeHUS] HHEPIIHH.

HaGroienne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUU TElL.

CpaBHeHME Macc 10 B3aUMOJCHCTBUIO Tell.

CnoxxeHue Cuil, HallpaBJICHHBIX MO OJTHOM MPSIMOH.

Jlaﬁopamopubte paodomwl u onvimol.

Ornpenenenne CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIIapUKa B KUAKOCTH, MOJIEIH JIEKTPUUECKOTO0 aBTOMOOWIIS M TaK JaJiee).
Omnpenenenue cpeqHel CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOW TIOCKOCTH.

Ompenenenue MIOTHOCTH TBEPIOTO TeEa.

OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh pacTsikeHHs (nedhopMaIiuu) NPy KUHbI OT MPUIOKESHHON CHITBI.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUSI OT Beca Tejla M XapaKTepa COMPUKACAIOIITUXCS TTOBEPXHOCTEH.

Pa3z[en 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB.

Hasnenne. CriocoObl yMEHBILICHHS U yBeNMYEeHUs JaBieHus. JlaBieHue raza. 3aBUCUMOCTb JIaBJI€HUs raza or o0bEma, Temneparypsl. [lepenaua
JaBJICHUS TBEPIBIMH TEllaMH, XUAKOCTIMH U razamu. 3akoH [lackans. [TneBMaTHUeckue MamuHbIL. 3aBUCHMOCTH JIABICHHS KUAKOCTH OT TIyOHMHBI.
IMuapocraTuyeckuii mapagokc. CooOmiaronuecs: cocysl. ['uapaBinueckiue MeXaHU3MBbI.

AtMmocdepa 3emnn u atMocdepHoe AaBieHue. [IpuumHBI cyliecTBOBaHUsS BO3AYIIHONW 00omouku 3emnu. Ombit Toppuyermnn. M3mepenue
aTMOC(EepHOTo J1aBJIeHHsI. 3aBHCUMOCTh aTMOC(EPHOTO JaBIEHHUS OT BBICOTHI HaJl YpOoBHEM Mopsi. [Ipubops! 1715t u3MepeHust arMoc(hepHOTo JaBIeHUS.

JleiicTBre JKUAKOCTH M Ta3a Ha TOrpPYKEHHOE B HHX Teno. BeITankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. l[lnaBanue
ten.Bo3nyxornnaBanue.

Jemoncmpayuu.
3aBHUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHUs KUJKOCTHIO U Ta30M.

Coobmarommuecst CoCybl.

I'mppaBnnueckuit mpecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHUS.

3aBHCHUMOCTh BBITAIKMBAIOLICH CHIIBI OT 00bEMaA MOTPYKEHHOM YacTH Teja U TNIOTHOCTHU YKUKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOUIEHUS IJIOTHOCTEHN Teja U KUJIKOCTH.
.]Ia6opamopubte paodomut u onvimol.

ogakrwdE

agkrownE

NGO~ wWNE



HccnenoBanue 3aBUCUMOCTH Beca Tejla B Bojie 0T 00bEMa NOrpy>KEHHON B )KUAKOCTh YACTH Tela.
Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B XKUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAIIKUBAOIIEH CHUIIBL, JEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT MAacChl Teja.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAIKHBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 0O0bEMa NOIpyKEHHOH B
KUJKOCTb YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

5. KonctpynpoBanue apeomeTpa Uil KOHCTPYHPOBAHUE JIOJKU U ONpeseeHne e€ Ipy30101bEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIHOCTb.

[IpocTbie MEXaHU3MBIL: pbIuar, OJIOK, HAKJIOHHAs MJIOCKOCTh. [IpaBuiio paBHOBecus pbruara. [IpuMeneHune npaBuia paBHOBECHUS pplyara K OJIOKY.
«3onotoe npaBuinoy» Mmexanuku. KIIJ] nmpocteix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. Kunetnueckas M noTeHIMalbHas 3Heprus. [IpeBpailieHue OAHOrO BHAAa MEXAHMYECKOW 3HEPrMHM B JIPYroil. 3aKoH
COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenue paboOThl CHIIbI TPEHUS IIPU PABHOMEPHOM JIBM)KEHUH T€Ja [0 TOPU30HTAIbHONW OBEPXHOCTH.

2. HccrnenoBanue ycrnoBHid paBHOBECHS pblUara.

3. Usmepenne KIIJ] HakIOHHOH MIOCKOCTH.

4. W3yueHue 3aKOHA COXPAaHEHUSI MEXAHUYECKOUN SHEPTUU.

el N =

8 KJIACC

Paznen 6. TensioBbIe ABJIEHU.

OCHOBHBIC ITOJIOXKCHUA MOHGKYHHPHO-KHHGTHHGCKOfI TeOpI/II/I CTpOGHI/Iﬂ BeIIICCTBA. Macca nu pa3MepLI aTOMOB " MOJ'IGKYJ'I. OHBITI)I,
MOATBEPK/IAIOIINE OCHOBHBIE MOJOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mopenu TBEPAOrO, XKUIKOTO M Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucrammudyeckue u amopdubie Tena. OOBICHEHHE CBOWCTB Tra3oB,
KUIKOCTEH M TBEPABIX TEI HAa OCHOBE IMOJIOKEHUM MOJEKYISIPHO-KUHETHYECKON Teopuu. (CMauuMBaHUE W KalWUISIpHbIE SIBIEHUS. TersoBoe
pacCIIMpEeHHE U C)KATHE.

Temmepatypa. CBsizb TemmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABIIKEHHUS 4YacTUIl. BHyTpeHHssi sHeprus. CrnocoObl M3MEHEHHs] BHYTpEHHEH
SHEPTHH: TEIUIONIEpe1aua U CoBepieHrne padboTel. Busl Teronepenadu: TEIIONPOBOTHOCTb, KOHBEKITUS, N3ITyUCHHE.

KonunuecTBo TemnoTsl. Y nenpHas TETIOEMKOCTH BelecTBa. Temnoo0MeH U TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIUIoBOro Oananca. [TnaBnenue u
OTBEp/ICBAaHNE KPUCTAJUIMUECKUX BEIIECTB. YIeJbHAas TeruioTa IuiaBieHus. I[lapooOpasoBanme m koHmeHcanwms. Vcmapenue. Kumenwe. Y nenpHas
TEIUIOTa NapooOpa30BaHKs.3aBUCUMOCTh TEMIIEPATYPHl KUIICHUS OT aTMOC(EPHOTO AaBICHHS.

BrnaxnocTs Bo3ayXa.

3Hepr1/1;1 TOIJINBA. YILGJIBHEUI TCIIJIOTA CFOpaHI/IH.

[Tpunnumne: padoTe! TeroBsix Asuratenei KI1/ remmoBoro aeuratesns. TemmoBbie IBUTAaTEIN U 3alIUTa OKPYKAIOMIEH CPEJIbI.

3aKOH COXpaHEHUS U MIPEBPALLEHUS S3HEPTUH B TEIUIOBBIX IIpOLECcCaXx.

Hemoncmpayuu.



Habnronenue OpoyHOBCKOTO JBHKEHHUSL.
Ha6monenue quddysun.
HaGmoienue SBiICHU CMAaYUBAHUS U KAMJUTSIPHBIX SBJICHUM.
Habuoienue TemnoBoro paciupeHus Ted.
V3meHeHne naBneHus ra3a npu M3MEHEHHH 00bEMa M HarpeBaHUU WIIA OXJIAXKICHHUH.
[IpaBuna n3amepeHus TeMIepaTypsl.
Bunel reruionepenayu.
OxunaxeHre Ipy COBepUICHUH PabOThI.
HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMU CHIIAMH.
0. CpaBHeHuE TEITOEMKOCTEN PAa3IMYHBIX BEIIECTB.
. Habmonenue kuneHus.
12. HaGnroeHre mocTOSHCTBA TEMITEPATyPhl IPU IJIaBICHUU.
13. Mojienu TEIIOBBIX JIBUTATEIICH.
Jlabopamopuuvie pabomot u onvimel.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.
OnBITHI 110 BBIPALMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.
OmnbITH IO HAOTIOICHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEIN.
Omnpenenenue AaBleHUs BO3ayXa B OajUIOHE MITTPHIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs U OXJIAXKIACHHUSL.
[IpoBepka rumoTe3bl TMHEHHONM 3aBUCUMOCTH ITTMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOI TpPyOKe OT TeMIepaTyphl.
Habntoienne n3MeHeHns: BHyTpEHHEW SHEPTUU Tejla B pe3ysbTare Terionepeau U padboThl BHEIIHUX CHIL.
HccnenoBanue siBieHus TEIooOMeHa Py CMEIIMBAHUH XOJIOTHOM U TOpsiueid BOMBIL.
Onpenenenre KOJIMUYECTBA TETJIOTHI, TOJIYYEHHOTO BOJIOH MPHU TEIIIO0OMEHE ¢ HArpeThIM METAIITMYECKUM LIUJIMHAPOM.
0. Onpenenenue ynenbHON TETUIOEMKOCTH BEIIIECTBA.
1. UccnenoBanue mpolecca UCTIapeHusl.
12. OnpeneneHne OTHOCUTENHHON BIKHOCTH BO3TyXa.
13. OnpeneneHne yaenbHOM TETUIOTHI IJTABICHUS JIb/IA.
Pa3nes 7. DiiekTpuyeckne 1 MATHUTHBIC SIBJICHHS.
Onektpuzarus Te. JIBa poma anmekTpuueckux 3apsaaoB. BzaumoaeiicTBue 3apsokeHHBIX Tel. 3akoH KyroHa (3aBUCHMOCTD CHITBI B3aUMO/ICHCTBU S
3apsKEHHBIX TEJl OT BEJIMUMHBI 3apS0B U PACCTOSTHUS MEKY TEJIaMu).
OnexTpuueckoe nojie. Hanpspk€HHOCTD 31ekTpruyeckoro nosst. [IpuHIun cyneprno3uiuu 31eKTpUUecKuX mojieil (Ha KaueCTBEHHOM YPOBHE).
Hocutenn snexkrpruueckux 3apsaaoB. DJIeMEHTapHbIA dneKkTpudeckuid 3apsaa. Ctpoenue aroma. [IpoBOJHUKYN U TUAAEKTPUKUA. 3aKOH COXpaHEHUs
JIEKTPUYECKOTO 3aps/Ia.
DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBaHUS 3JEKTPUUYECKOrO0 TOKAa. VICTOUHHMKM IOCTOSSHHOTO TOKa. JIeHCTBHSI AIIEKTPUUECKOTO TOKa
(TemnoBoe, XMMUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.
Onextpuueckas nenb. Cuia Toka. JeKTpudyeckoe HanpspkeHue. ColpoTUBIIEHHE POBOIHUKA. Y AEIBHOE CONIPOTUBIIEHHUE BelleCcTBA. 3aKkoH Oma
Jutsl yyacTtka uend. [locnenoBarensHoe U napajieIbHOE COEAMHEHUE TPOBOJHUKOB.
PabGota u MOMIHOCTH 3JEKTPUUECKOTO TOKa. 3akoH J[xoyns—JIeHma. DneKTpudeckue Lend W MOTPeOUTeNH SIEKTPHUECKON PHEPTUH B OBITY.
Kopotkoe 3ambikanue.

BOoo~NoGO~WNE
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[TocTostHHbIE MarHUTHL. B3auMopaeiicTBuE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mnojie. MarHuTHoe 1ojie 3eMJIM U €ro 3HaueHue AJis KM3HU Ha
3emsie. OmbIT Dpcrepa. MarHuTHOE MoJie 3JEKTPUUECKOro Toka. lIpuMeHeHue SJeKTpOMarHUTOB B TeXHHUKE. JleficTBME MarHUTHOTO MOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb MTOCTOSHHOTO TOKa. Mcronb30BaHue 31EKTPOIBUTaTeel B TEXHUYECKUX YCTPOUCTBaX U Ha TPAHCIIOPTE.

Omnbiter @apanes. SABneHue snekrpomMarauTHOM HHAYKIKH. [IpaBuino Jlenna. Dnekrporeneparop. CrocoObl MOMYyUEHUS JICKTPHUUIESCKOM YHEPTHUH.
DNEKTPOCTAHIINK Ha BO3OOHOBISEMBIX HICTOYHHKAX YHEPTUH.

Jemoncmpayuu.

DnekTpu3anus Teil.

JIBa posia aJIeKTPUYECKUX 3apsAI0B U B3aUMO/JICICTBHE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U IEHCTBUE IIEKTPOCKOIA.

DneKTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUs ICKTPUUCCKUX 3aPsI0B.

[TpoBOAHUKY M TUAIEKTPUKH.

MopenupoBaHre CUIOBBIX JIMHHUH 3JIEKTPUUYECKOTO MO,

HcTouHNKH TOCTOSIHHOTO TOKA.

JIeNCTBUA DIEKTPUYECKOTO TOKA.

0. DnexTpuYecKuii TOK B )KUIKOCTH.

. ["'a30BbIi1 pazps.

12. smepeHue CUIlbl TOKa aMIEPMETPOM.

13. 3mepenne 371eKTPUIeCKOro HAPSDKEHUST BOJIBTMETPOM.

14. Peoctat 1 Mara3uH COMPOTUBIICHHA.

15. B3aumoieiicTBIE OCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3fielieHus TIOJI0COB MarHUTa.

17. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarautHoOe 1oJIe TOKa. DJIeKTPOMAarHHUT.

20. JleficTBME MarHUTHOTO TOJISI HA TIPOBOIHUK C TOKOM.

21. DIEeKTPOBUTaTENb TOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHS SJIEKTPOMArHUTHON HHTYKITUH.

23. OnbiTer Dapaes.

24. 3aBUCUMOCTD HAIIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHSI.
25. DiekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuvie pabomul u onvimol.

OMBITHI 110 HAOJFOACHHIO JICKTPHU3AIMN TET HHAYKIIMEH U MPU COMPUKOCHOBEHHH.
UccnepoBanue AeCTBUS AIEKTPUUECKOTO MOJIS Ha TPOBOJIHUKHU U TUAJIEKTPUKH.
COopka u mpoBepKa pabOThl AIEKTPUIECKON e MTOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaMPsHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Y€PE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAMPSKEHUSI HA PE3UCTOPE.

BOoo~NoGa~WONE
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH 3JIEKTPUUECKOTO0 COMPOTHUBIICHHUS MPOBOJHUKA OT €ro JUIMHBI, TUIOMAIU MOMEPEYHOr0 CEUCHHS U
Marepuania.

[IpoBepka nmpaBuiIa CIIOKEHUS HANIPSKEHUN TIPU TIOCIIEI0BATENIBLHOM COEJMHEHUU JBYX PE3UCTOPOB.

[IpoBepka npaBuia s CUIIbI TOKA [IPU NApAJIEIbHOM COEUHEHUN PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMON HAa PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPE3 JIAMIIOUKY, OT HANPSLDKEHUS HA HEX.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanue MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO TOJISl HIOCTOSIHHBIX MAarHUTOB MPHU UX O0OBbEIMHEHUU U Pa3ICIICHUN.

HccnenoBanue nericTBus 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI B3aUMOJCHCTBUSA KATYIIKA C TOKOM M MarHuTa OT CHJIbI TOKa M HANpaBlIEHUsS TOKa B
KaTyILKE.

N3yueHune neicTBUS MArHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.

KonctpynpoBanue u nusyueHnue padboThI JIEKTPOABUTATEIS.

N3mepenne KI1/] anekTpoaBurateabHOi yCTaHOBKH.

OMnBITHl IO UCCIEAOBAHUIO SIBIICHUS AJIEKTPOMArHUTHON MHAYKIIMH: MCCIECIOBAaHHME M3MEHEHHM 3HAYCHMs] M HAIpPaBJICHUS WHIYKIIMOHHOTO
TOKa.

9 KJIACC

Pa3nea 8. Mexannveckue siBJIeHUs.

Mexanuueckoe JBuxkeHHe. MarepuanbHasg Touka. Cuctema orcuéra. OTHOCHTEIBHOCTh MEXaHHWYECKOro JBHKeHus. PaBHOMepHOe
IIPSIMOJIMHENHOE ABM>KeHNe. HepaBHOMEpHOE NpsiMoInHENHOE JBMkEeHUE. CpeaHsisi U MTHOBEHHAs CKOPOCTH TeJla IPU HEPABHOMEPHOM JABH)KEHHUH.

VYckopenue. PaBHOoyckopeHHOE NpsiMoInHeHOe IBkeHre. CBoOoHOE nagenue. OnbITel [anues.

PaBHOMepHOE N1BUkKEHUE 10 OKpyx)HOCTH. [lepuon u yacrora oOpamienus. JIuneitHas u yriaosas ckopoctu. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

[Iepseiit 3akoH HeroToHa. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [IpuHimn cynepno3sunnu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuiia TPEHUS CKOJIbXEHMS, CUjla TPEHUS TTOKOS, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpeHHe cBOOOAHOro majaeHus. /[Bmxenue rutaner Bokpyr Connua. IlepBas kocMmuueckas
ckopocTb. HeBecoMOCTh U IiEperpysKHu.

PaBHOBecue MarepuanbHOl Touku. AOGCONMIOTHO TBEpAOE Teso. PaBHOBecue TBEPAOro Tenla C 3aKperIEHHOW OChbI0 BpalleHHs. MOMEHT CHIIbL.
LenTp TsxecTu.

Nmnynsc Tena. U3menenne umiynbca. IMmynbsce cuibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE JBHKEHNE.

Mexanunueckasi pabora W MOIIHOCTh. PaboTa cui TspKecTH, ynpyroctu, TpeHus. CBsa3p sHepruu U paboThl. [loTeHImanmbHas >HEprusi Tela,
MOJIHATOTO HaJl MOBEPXHOCThIO 3eMiu. [loTeHImanbHas 3Heprus cxkator npyxuHbl. Kunerndeckas sHeprusi. Teopema 0 KHHETUYECKON SHEPruu. 3aKOH
COXPAHEHUS MEXaHUUECKON SHEPTUH.

Hemoncmpayuu.

1.
2.

HaGmoienne MexaHu4ecKoro JBMKEHUS Tella OTHOCUTEIHHO Pa3HBIX TE OTCYETA.
CpaBHeHHe IMyTeil U TPaeKTOPHUIl IBUKEHUSI OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.



N3mepenue ckopocTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKEHUSI.
Habnronenue nBuXeHUs Tela 10 OKPYKHOCTH.
Habmoienne MexaHWuYecKuxX SIBICHHUM, MPOUCXOIAIMX B cucteme orcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCHUTEJIEHO KaOMHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHS TeJla OT MacChl Tella U ICUCTBYIOIICH Ha HETO CHJIBI.
HaGnronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.
N3menenue Beca Tena Npu yCKOPEHHOM JIBUKCHHH.
10. [Tepenaya uMIyabca Mpu B3aMMOACHCTBHH TEJL.
11. TIpeoOpa3oBaHus SHEPTUU IPU B3AaUMOJICHCTBUU TE.
12. Coxpanenue UMITyIbCa MIPH HEYITPYTOM B3aMMOACHCTBUH.
13. CoxpaHnenue umnysbca npu abCoNOTHO YIIPYTroM B3aUMOICHCTBUH.
14. HabGnroenne peakTHBHOTO JIBUKCHUS.
15. CoxpaHeHre MEXaHUYECKOW SHEPTrUuu Mpu CBOOOTHOM Ma/ICHUU.
16. CoxpaneHnne MEXaHUYECKON SHEPTUH MIPH JBMKEHUH TEJIa O ICHCTBUEM MPYKUHBI.
Jlabopamopuuvie pabomot u onvimel.
KoHncTpynpoBanue Tpakra JJis pa3roHa U JajibHENIIero paBHOMEPHOI O ABM)KEHHUS IapUKa UITH TEJIEKKH.
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM JBM)KEHUS ILapuKa 0 HAaKIIOHHOH MJIOCKOCTH.
Onpenenenre ycKOpeHUs Tejla NPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
[IpoBepka rumoTessl: €ciu MpU PaBHOYCKOPEHHOM JABM)KEHHM O€3 HaudajdbHOW CKOpPOCTH IYTH OTHOCSATCS Kak psJi HEYETHBIX YMCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKA BPEMEHHU OJUHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JTaBJIECHMSL.
Onpenenenne ko3 uiineHTa TpeHus: CKOIbKEHHS.
Omnpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenne pabOThI CHIIBI TPEHUS P PABHOMEPHOM JBH)KEHUH Te€Ja MO TOPU30HTAILHON MOBEPXHOCTH.
10 Onpenenenne pabOThI CHIIbI YIPYTOCTH MPU MOIBEME IPy3a C UCIOIb30BAaHUEM HETIOABH)KHOTO U MOABUKHOTO OJIOKOB.
11. N3yueHue 3akOHa COXPAHEHUS SHEPTHH.
Pa3nen 9. Mexannueckue Koj1e0aHUSI M BOJIHBI.
KonebarenbHoe apmxenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUI: EpUO/, YacToTa, aMIUIUTYy1a. MaTeMaTHueCKuil U MPYKUHHBIH MasTHUKU.
[IpeBpanienue sHEPTUU IPH KOJIEOATETHHOM JIBHKCHHUH.
3aryxatomue kojeOaHus. BriHykaeHHble konebanusi. PesonHanc. Mexanudeckue BosiHbl. CBoicTBa MeXaHW4eCKMX BoJIH. [IpososibHble U
norepevHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHuyecKre BOJIHbBI B TBEPAOM Telle, CeCMUYECKHE BOJIHBI.
3Byk. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. THQpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
1. HaGmronenue koneOaHU# TEN MO/ ACWCTBUEM CUIIBI TSDKECTH M CHITBI YIIPYTOCTH.
2. HaOmrogeHue xoneOaHuii rpy3a Ha HUTH B HA TIPY>KHUHE.
3. HabGnronenne BEIHYKACHHBIX KOJIeOaHUN U pe30HaHCA.
4. PacnpocTtpaHeHue MPOJAOIbHBIX U MTONEPEUYHBIX BOJIH (HA MOJICTIH).
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5. HabmioneHue 3aBUCIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
6. AKYyCTHYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimol.
Omnpezenenue 4acTOThI U IEPHOAA KOJeOaHUH MaTeMaTUYeCKOro MasiTHUKA.
Onpenenenne 4acToThl ¥ Mepro/ia KoueOaHuil NpyKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHNH MMOABEIICHHOTO K HUTH I'Py3a OT JUIMHbBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIEPUO/A KOJIEOaHUHN NPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
IIpoBepka HE3aBUCUMOCTH IIEPUO/Ia KOJICOAHUH Irpy3a, OJABEUIEHHOI0 K HUTH, OT Macchl Ipy3a.
OmnBITH, 1EMOHCTPUPYIOIINE 3aBUCHMOCTb MEPHUO/Ia KoJeOaHuil MPYKMHHOTO MasiTHUKA OT MAcChl Ipy3a M KECTKOCTH MPYKHUHBI.
N3mepenue yckopeHust CBOOOIHOTO MaJACHuUs.
Pa3)1e.11 10. Dy1eKTpOMArHUTHOE MOJIe M 3JIeKTPOMArHUTHbIE BOJIHBI.
DJNEeKTPOMarHuTHOE MoJje. DJIeKTPOMarHUTHbIe BOJHBL. CBOMCTBA 371€KTPOMAarHUTHBIX BoJH. [llkana snekTpoMarHuTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH AJIsi COTOBOM CBSI3U.
OnexkTpoMarHutHas npupoja ceera. CkopocTh cBeta. BoiaHoBBIE cBoOMiCTBa cBeTa.
Jemoncmpayuu.
1. CgsoiicTBa 35IEKTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOHCTBa CBETa.
Jlabopamopuvie padomol u onvimul.
1. WM3yueHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJIH C IIOMOIIBI0O MOOUIIBHOTO TeIe(oHa.
Pa3neua 11. CBeToBbIe sIBJICHUS.
JlyueBas mojnenb cBera. Mcrounuku csera. IlpsimonuneitHoe pacnipoctpanenue cBeta. 3atmenust Connna u JIynel. Otpaxenue cera. Ilnockoe
3€pKajo. 3aKOH OTPaXEHMsI CBETA.
[Ipenomiienue cBeta. 3akoH mpeioMyeHus cBeta. [loiHoe BHyTpeHHee oTpakeHHe cBeTa. Vcrnonb30BaHUE MOTHOTO BHYTPEHHETO OTPAaKEHUS B
OINTUYECKUX CBETOBOJAX.
Jlunza. Xox nydeit B nun3e. OnTuyeckas cuctema ¢oToarnmapara, MUKpPOCKOIIa M Tejieckoma. [1a3 kak onTuyeckas cuctemMa. bau3opykocTh u
JAJIbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CriojkeHre CeKTpalibHbIX 1IBETOB. /lucnepcus ceera.
Jemoncmpayuu.
[IpssMonrHENHOE pacIIPOCTPAHEHHE CBETA.
OtpaxeHue cBera.
[Tonyuyenne n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.
OnTHYecKuil CBETOBO/I.
Xon nydeit B cobuparoieit TuH3e.
XoJ ny4deil B pacCerBaroIel JIMH3E.
[Tonmy4yenue n300paXkeHUIA C TOMOIIBIO JTMH3.
ITpunuun neiictus doroannapara, MUKPOCKOIA U TEIECKOIA.
10 Mopens rnasa.
11. PasznosxkeHue 6€10T0 CBETa B CIIEKTP.
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12. TTony4yenue 6e10ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX LIBETOB.

Jlabopamopuusie pabomot u onvimel.

HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHUSI CBETOBOT'O JIyda OT yIJjla MaJeHusl.

N3ydeHnue xapakTepuCTHK H300pakeHUs MIpeIMeTa B IJIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH YIJIa IPEIOMIIEHUSI CBETOBOIO JIy4a OT yIJla NaJeHMs Ha TPAHULE «BO3TyX—CTEKIIO».
[Tonyuenne n300pakeHHI ¢ ITOMOIIBIO COOMPAOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOILEH JTMH3BI.

OnbITHI 11O Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.

OmnBITH IO BOCIIPUATHIO IIBETA IPEAMETOB IPH WX HAOIIOJICHNUHN Yepe3 LIBETOBBIC (PUIIBTPHI.

Pa3z[e.11 12. KBanToBbIe IBJICHHUS.

Omnswitel Pesepdopna u muranerapHas mojenb atoma. Moxaens aroma bopa. Mcnyckanune u morjomieHre cBerta aromMoM. KBauTel. JInHeivareie
CHEKTPBHI.

PanuoaxktuBHOCTB. Aslb(a, 6eTa- u ramma-uzinydeHus. CTpoeHure aToMHoro siapa. HykionHast Moaenb aToMHOTO siapa. M3otonsl. PagroakTuBHbIe
npeBpatienus. [lepuon nomypacnana aTOMHBIX sep.

SnepHble peakiuu. 3aKOHBI COXPAHEHMsSI 3apsIOBOIO M MAaCCOBOTO YHCEN. JHEPrHs CBsi3U aTOMHBIX siiep. CBsi3b macchl U sHepruu. Peakiuu
cuHTe3a u fenenud aaep. Mcrounuku sneprun CoiHIa U 3BE3.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIyYCHUIN HA )KUBbIE OPTaHU3MBI.

JHemoncmpayuu.

CrieKTphl U3JTy4eHUs U MOTJIOIIEHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CrnexTp Bomopo/a.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuérunka HOHU3UPYIOMINX U3TYUEHHH.

Perucrpanus nznydeHust npupoAHbBIX MUHEPATIOB U TPOIYKTOB.

ﬂaﬁopamopmﬂe padomul u OonvIMob.

1. HaOmnroneHue CIUIOMIHBIX M IMHEHYATHIX CIIEKTPOB U3ITY4YEHUSI.

2. WccnenoBaHre TPEKOB: H3MEPEHUE SHEPTHH YaCTHIIBI IT0 TOPMO3HOMY ITYTH (110 poTorpadusm).

3. H3mepeHue paaroakTUBHOTO (OHA.

IoBTOpPHUTENBbHO-000011IAK0 M MOLYJIb.

[ToBTOpUTENBEHO-00001IAIONTNI MOYNIE IPEHA3HAYEH U CUCTEMAaTH3allMi U 00O0O0IIEHUS PEAMETHOTO COJePKAHUS U OIBITA JAEATEIbHOCTH,
MPUOOPETEHHOTO TPU HM3YyYEHUU BCEro Kypca (PU3MKM, a TakkKe M MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMEHY MO (U3HKe Ui
o0yyJaromuxcs, BEIOPaBIINX 3TOT y4eOHBIH MpeamerT.

[Ipn n3yuyeHun JAHHOTO MOAYJS PEaTU3yIOTCSl M CUCTEMATU3UPYIOTCS BUBI JIEATEIBHOCTH, HA OCHOBE KOTOPBIX 00ECHEeUUBAETCS JOCTHKEHUE
NPEIMETHBIX U METallPeIMETHBIX IUIAHUPYEMBIX pe3yJabTaTOB OO0y4deHHs, (HOpMHUpPYETCS eCTeCTBEHHOHAYyYHAasTPaMOTHOCTh: OCBOCHHME HAy4YHBIX
METOJIOB HCCJEIOBAaHUS SIBICHUN MPUPOIbl U TEXHUKH, OBJAJCHHE YMEHUSAMU OOBICHATH (DU3MUECKUE SIBICHUS, MPUMEHSS MOJy4YeHHbIE 3HAHMUS,
pelarh 3a1a4i, B TOM YHMCJIe KAYECTBEHHbBIE U DKCIIEPUMEHTAIIBHBIE.

[IpuHIMNUATBEHO AESTENLHOCTHBIN XapakTep JaHHOTO pa3fiesia peau3yeTcs 3a CU€T TOro, 4To OO0yJaronirecs BBHIMOIHAIOT 3a/1aHusl, B KOTOPBIX
UM IPEJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SBJICHUS B OKPY’KaIOIIEH IPUPOJIe U TOBCEAHEBHON KU3HU;

NookrwnpE

ocoarwhE



HCIIOJIb30BAaTh HAYYHBIC MCTOAbI MCCICAOBAHUA (1)I/ISI/II-IGCKI/IX ﬂBHGHHﬁ, B TOM 4YHCJIC I MPOBCPKU THUIIOTC3 W MOJYUYCHHUSA TCOPECTHUYCCKUX
BbIBOAOB,
OOBICHATH HAayYHBIC OCHOBBI Han0oJee BaXKHBIX IIOCTI/I)KGHI/Iﬁ COBpPCMCHHBIX TGXHOJIOFI/Ifl, HaIpuMmep, MPaAKTUYCCKOr0 HCIIOJIb30BAHHA PA3JIMYHBIX
HCTOYHHUKOB SHCPI' HAa OCHOBEC 3aKOHA IIPEBpalli€HUA U COXPAHCHUA BCEX U3BECTHBIX BUAOB DHEPIUu.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA IIPOTPAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3yuenne (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro oOpa30BaHMs HANPABICHO HA JIOCTHMIKEHUE JIMYHOCTHBIX, METAlpPEIMETHBIX U IMPEIMETHBIX
00pa3oBaTENbHBIX PE3yIHTATOB.
B pesynbrare nsydyeHus (pU3MKM Ha ypOBHE OCHOBHOTO 00I1ero o0Opa3oBaHus y o0ydarouerocst Oyayr copMHUpOBaHbl CIEAYIOIUE TUYHOCTHBIE
pe3yJIbTaThl B YaCTH:
1) maTprMoOTU4eCKOro BOCIIUTAHUS:
-[IPOSIBJICHUE MHTEpEca K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hU3NUYECKON HAYKH;
-LIEHHOCTHOE OTHOUIEHHE K IOCTHKEHUSM POCCUHUCKUX YUEHBIX-(PU3UKOB;
2) rpaKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
-TOTOBHOCTb K AaKTMBHOMY YYacTHIO B OOCYKIACHHU OOIIECTBEHHO3HAUYMMBIXH 3THYECKHUX IMPOOJIEM, CBS3aHHBIX C IMPAKTUYECKHM IMPHUMEHEHHEM
JOCTIOKEHUH (pr3uKw;
-0CO3HaHUE BAKHOCTH MOPAIbHO-3TUYECKUX IPUHIUIIOB B I€ATEIILHOCTH YUEHOTO;
3) 3cTeTH4eCcKOro BOCIIMTAHUSA:
-BOCIIPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKHU: €€ TapMOHUYHOIO ITOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:
-0CO3HaHHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOI'O MHCTPYMEHTA MO3HAHMS MHUPA, OCHOBBI PAa3BUTHUS TE€XHOJIOTHH, BaKHEHUIIEH cOCTaBIIOMEH
KYJIBTYpBI;
-pa3BUTHE HAyYHOH JII0003HATEILHOCTH, HHTEpECca K UCCIIE0BATENCKON EATETbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
-OCO3HaHUE IIEHHOCTH Oe3omacHOro obpas3a JKM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHUpPE, BaXHOCTU NpaBUiI O€30MacHOro MOBEICHHs Ha
TpaHCIIOPTE, Ha IOPOTax, C MEKTPUUECKUM U TEIJIOBBIM 000PYI0BaHUEM B IOMAIIHUX YCIOBUSX;
-c(hOpMUPOBAHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOIo jKe IpaBa y APYroro 4eJoBeKa;
6) TpynoBOro BociMTAHUSA:
-aKTHBHOE y4yaCTHE B PEIICHUWM INPAKTUUYECKUX 3agad (B paMKax CeMbH, OOpa3oBaTEeIbHOM OpraHu3alMM, TOpoAa, Kpas) TEXHOJIOTMYEeCKOH H
COLIMAJIbHOW HANPaBJIEHHOCTH, TPEOYIOIUX B TOM UKcie U (PU3HMUECKUX 3HAHUM;
-MHTEPEC K MPaKTHUYECKOMY U3YUEHHUIO podeccuii, CBI3aHHbIX C (PU3NKOMH;
7) IKOJIOrM4eCcKOr0 BOCIIMTAHMS:
-OpUEeHTallMsl Ha MpUMEHEHHE (U3NYECKUX 3HAHUHM JUIs pelleHHs 3a/ad B O0JIaCTH OKPY)KAIOLIEH cpenbl, MIAaHUPOBAHUS MOCTYIKOB M OLIEHKH HX
BO3MOJKHBIX MTOCIIEACTBHH JIJIsl OKpY>KaIOIIEH Cpeibl;
-0CO3HaHUE II100aIbHOT0 XapaKTepa HIKOJOTHUECKUX MPOOIeM U IyTeH UX pereHus;
8) ajanTanuu K H3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM CPebl:
-IOTPEOHOCTh BO B3aWMOJICHCTBUM TPHU BBITIOJHEHUU MCCIEIOBAHUI U MPOEKTOB (PU3MUECKON HANpaBIIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
ApYyTux;
-[IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NEATEIBHOCTD;
-IOTPEOHOCTH B ()OPMHUPOBAHNYU HOBBIX 3HAHUH, B TOM YHCIIE (OPMYINPOBAThH UJIEH, TOHATHUS, TUIIOTE3bI O (PU3NYECKUX OOBEKTaX U SIBICHUSX;
-0CO3HaHUE Je(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;
-[IJIJAHUPOBAHUE CBOETO Pa3BUTHsI B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;



-CTPEMJICHUC aHAJIU3UPOBATDH U BBISBJIATH B3aMMOCBA3U IPUPOBI, 06H.[CCTB3. 1 5KOHOMUKH, B TOM HHCJIC C HCIIOJIb30BaHHECM (1)PI3PI‘-I€CKI/IX 3HaHI/II\/JI;
-OIICHKa CBOUX ,Z[CIZCTBH?I C y‘IéTOM BJIMAHHA Ha OKPYXKaAKOIITYHO CPEAY, BOSMOXHBIX rI100aabHBIX HOCJ'IG,Z[CTBPIIZ.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEGHMS MpOrpaMMbl MO (HU3MKE HAa YpPOBHE OCHOBHOTO 00IIero obpasoBaHus y oOydaromierocs OyayT chOpMUPOBAHBI
MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONIME MO3HABATEIbHbIE YHUBEPCAIbHBIC yUeOHBIC ACHCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIbHBIC YUCOHbBIC
NENCTBUS, PETYIATUBHBIC YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUSI.

ITo3HaBaTe/IbHbIe yHHBepcAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBrle Jlornyeckune aeicTBUA:

BBISIBIIATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUI);

YCTaHABIIMBATh CYIIECTBEHHBIN IPU3HAK KIacCU(PUKAIIMKN, OCHOBAHUS JIJIs1 0000IIEHUs] M CPABHEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (paKTaX, JTAHHBIX U HAOIOICHUSIX, OTHOCSIIHMXCS K (DU3HUECKUM SBIICHUSM;
BBISIBJISITH MPUYUHHO-CIICCTBEHHBIE CBS3M MPH U3YUYEHUU (PU3UYECKUX SBICHUM M MPOLECCOB, JeNaThb BHIBOJABI C HCIOJIb30BAHHEM
JENYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIIOUEHUH, BBIIBUTATh TUTIOTE3bI O B3AMMOCBA3SIX (PU3NUECKUX BEITHUNH;

CaMOCTOATENILHO BBHIOMPATh CIOCO0 pelieHus yaeOHoN (u3ndeckoi 3amauu (CpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHHUS, BHIOOp Haubosee
MOAXOSIIETO C YYETOM CaMOCTOSITEILHO BBIJIETIEHHBIX KPUTEPHEB).

Ba3oBble ncciiegoBaTeILCKHeE JeliCTBUSA.

WCIOJIb30BaTh BOTPOCHI KaK MCCIICOBATEILCKIIT HHCTPYMEHT TIO3HAHHS,

MPOBOJUTH 110 CaMOCTOSITEIBHO COCTaBJICHHOMY IUTAHY OIBIT, HECIIOKHBIH (PU3UYECKUI OIKCIIEPUMEHT, HEOOJIBIIOE WCCIICIOBAHKE
(hU3UYECKOTO SIBIICHUS,

OLICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, TOTYICHHYIO B XOJI€ UCCIIE0BAHUS WIH YKCIIEPUMEHTA;

CaMOCTOSITENTLHO (POPMYTUPOBATH OOOOIIEHHS U BHIBOJIBI 110 pe3yiibTaTaM MPOBEIEHHOTO HAOIOACHNUS, OTIbITA, UCCIIEIOBAHMUS;
MIPOTHO3MPOBATh BO3MOXKHOE JTalbHEHIIIee pa3BUTHE PU3NUSCKUX MPOIIECCOB, a TAKXKE BBIABUTATH TPEIIONOKEHUS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Padora ¢ undopmanmeii:

MPUMEHSTh Pa3IUYHbIE METO/Abl, HHCTPYMEHTBI M 3alpoChl MPH MOMCKE U 0TOOpe MHGOpMAlUU WM JAHHBIX C Y4ETOM MpeIIoKEHHOU
yaeOHON (HU3UIECKOM 3a7a9H;

aHAIIM3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH HH(GOPMAIIHIO PA3TMUHBIX BUIOB U (HOPM MIPE/ICTABICHHUS,

CaMOCTOSITENTLHO BBIOMpATh ONTUMATbHYIO (hOopMy TpencTaBieHus WHGOPMAIMM U HWUIIOCTPUPOBATH peElIaeMble 3aaqd HECIOXHBIMU
CXeMaMHu, IuarpaMMaMu, HHOU TpaduKoi U X KOMOMHAIIUSMHU.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B X0JIe 00CYXJIeHHUs] y4eOHOro Marepuana, pe3yibTaToB JIAOOPATOPHBIX PaOdOT M MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOi
TEMBI M BBICKa3bIBAaTh MJICH, HAIICJICHHBIC HA PELICHUE 33/1a4H U MOAIepKaHue OJ1aroKeaaTeIbHOCTH OOICHNUS;

COIIOCTABIISITH CBOM CYXK/ICHUS C CY’KACHUSIMH APYTUX YYAaCTHHKOB JANUANIOTa, OOHAPY)KUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJINYHO MPEICTABIATH PE3YJIbTAThl BHITOTHEHHOTO (PU3MUYECKOTO OMbITA (IKCIIEPHUMEHTA, UCCIICAOBAHMS, IPOCKTA);
MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW ¥ MHIMBH Yy IbHON pabOTHI P pEIIeHNH KOHKPETHON (PU3NYECKOM MPOOIIeMBbI;

MPUHUMATD L€ COBMECTHOM JESATEIbHOCTH, OPraHM30BBIBATh JEHCTBUS MO €€ JOCTHKEHUIO: PacIpelessiTh pojid, 00CYKAaTh MPOLECCHl U
pe3yNbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

BBIMOJIHATH CBOIO YacTh Pa0OTHI, TOCTUTAss KAYECTBEHHOI'O pe3yJbTaTa M0 CBOEMY HAIIPABICHUIO U KOOPIUHHUPYS CBOU JIEHCTBUS C APYTUMHU
YICHAMU KOMaH/Ibl;

OLICHMNBATh KA4CCTBO CBOCTO BKJIaJla B O6H_II/II71 IMPOAYKT IO KPUTEPUAM, CAMOCTOATECIILHO C(bOpMyanOBaHHI)IM Y4aCTHUKaMHn B3aHMOHCﬁCTBHH.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranu3anmusi:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMUX AT perieHus PU3n4ecKrX 3HaHUM;

OPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX NPHUHATHUS PEUIeHUH (MHIUBUAYAIbHOE, NMPUHATHE PEIICHUS B TPYIIE, MPUHITHE PEIICHUN
rpymIoi);

CaMOCTOSITEJIbHO COCTaBJIATH AJITOPUTM pelleHus (U3MUECKOM 3aJaud WM IUIaHA MCCIEAOBaHUSA C Y4ETOM MMEIOIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH Ipe/ijlaraéMble BAPUAHTHI PELICHUII;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ]L, IMOLMOHAJIbHbIA HHTEJLJIEKT:

AaBaThb aJICKBATHYIO OICHKY CUTYyalluU U NpCjiaraThb IJIaH eé U3MCHCHMUAA,
O0OBICHATH IMPUYIUHBI JOCTHIKCHUS (HGI[OCTI/I)KGHI/I}I) PE3YIbTATOB ACATCIBHOCTH, 1aBATh OLICHKY HpI/IO6peTéHHOMy OIIBITY;,

BHOCHUTBb KOPPCKTHUBBI B ACATCIBHOCTDH (B TOM YHCJIIC B XOJ BBbIIIOJIHCHHA (I)I/I3I/I‘-ICCK01"0 HUCCICIOBAaHUA HIIAU HpOGKTa) Ha OCHOBC HOBBIX
O6CTO$IT€J'IBCTB, U3MCHHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK, BO3HHUKIIHUX pr,HHOCTeﬁ;

OICHUBATb COOTBCTCTBUEC PE3YyJIbTaTa LHCIN U YCIIOBUAM,

CTaBUTHh Ce65[ Ha MECTO I[pyTOFO YCJIOBCKa B XOI€ cnopa NN I[I/ICKYCCI/II/I Ha Hay‘IHYIO TeMy, IIOHUMAaTh MOTHBHI, HaMepeHI/ISI 158 J'IOFI/IKy
JIpYToro;

IIpHU3HaBaTh CBOE IIpaBoO Ha OIJ_II/I6Ky IIpu pCHICHUA (1)I/I3I/I‘-ICCKI/IX 3ala4 WA B YTBCPIKACHUAX Ha HAYUHBIC TEMbBI U TaKOC KC ITPaBO APYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

K koHIly 00yueHus B 7 KJacce IpeMETHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JTOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

WCIIOB30BaTh TOHATHSA: (DU3NYECKUE W XMMHYECKHE SIBJICHUS, HAOIIOJCHHE, SKCIEPUMEHT, MOJENb, THUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMYWH, aTOM, MOJIEKYJla, arperaTHhIE COCTOSIHUS BelecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXAHUYECKOE JBMIKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, TPSMOJMHEWHOE), TPaeKTOpUs, paBHOACHCTByromas cuna, naedopmanus (ymnpyras, IUIAaCTUYECKas), HEBECOMOCTD,
COOOIMIAIOIITUECS COCY/IBI;

pasznuuath sBieHus (quddy3usi, TEIUIOBOE JBMKCHHWE YACTHIl BEIIECTBA, PAaBHOMEPHOE JBIDKEHHE, HEPABHOMEPHOE IBMKCHHE, HHEPIHS,
B3aMMOJICVICTBHUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIUIEHHOW OCBIO BpAILLECHMS, MEpeaada JaBJICHHUS TBEPABIMHU TEJIAMH, KUJIKOCTIMU U



razamu, atMocepHoe JaBJICHHE, TUIABaHKE TEJ, MPEBPAIICHUS MEXaHUYECKOW YHEPTUH) 110 ONMMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUYECKUX SBJICHHUI B OKPYKAIOIIEM MUPE, B TOM YUCIEe (PU3NIECKHUE SBICHUS B MPUPOC: IPUMEPHI
JBUKCHHSI C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOU M HEXXHBOU MPUPOJE, NECHCTBUE CHIIBI TPEHUS B MPUPOJIE U TEXHUKE, BIUSIHUE aTMOCc(hepHOTro
JABJICHUS HA KUBOI OpraHu3M, IjaBaHUE PbIO, pplyaru B TEJI€ YelIOBeKa, IPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a1a4y B yU4EOHYIO, BbIIETATh
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHN) (PU3NICCKUX SBIICHUI;

OINKCHIBATh M3YYEHHBbIE CBOMCTBA TeNl W (PU3MYECKHE SBJICHUS, HCHOIb3ysd (U3MYECKUE BETUYMHBI (Macca, 00bEM, MJIOTHOCTH BEIIECTBA,
BpeMsl, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSYKECTH, BEC Tella, CUjla TPeHUs, JaBjeHue (TBEPAOro Tela, KUJIKOCTH,
rasa), BBITAJKMBAIOIAs CHJIa, MeXaHW4eckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((UIHEHT TMOJe3HOro AeMCTBUS
MEXaHH3MOB, KHHETHUYECKAsl U TIOTCHI[UAIBHAS SHEPTHS ), IPU ONMMCAHUH MPABUIHLHO TPAKTOBATH PUINICCKUI CMBICI UCIIOJIb3YEMBIX BETHUHH,
uX OOO3HAUYEHUS WM €IUHUIBI (U3NYECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEIUYHHY C IPYTHMMHU
BEJIMYUHAMU, CTPOUTDH IpapUKu U3y4YEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;

XapaKTepU30BaTh CBOKCTBA T, (PM3MUSCKUE SIBJICHHUS U MPOIIECCHI, UCIIONB3YsI MIPABHIIA CIIOKEHUS CHJI (BIIOJIb OJTHOM MpsSIMOK ), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MPaBUIIO paBHOBECHS pbiuara (0J10Ka), «30JI0TO€ MPAaBUII0» MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTHUH, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITMCHIBATH €0 MATEMAaTHUECKOE BBIPAKCHHUE;

OOBACHATH (PU3MUECKHE SIBICHUS, MPOIIECCHl U CBOMCTBA TN, B TOM YHCIE U B KOHTEKCTE CUTYyalluil MPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH MPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYEeCKMX IIaroB C Omopod Ha 1—2 H3y4yeHHBIX CBOMCTBA
(bU3MYeCKUX SBIEHUHN, GPU3HMUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemats pacu€THbIE 3a7aud B 1—2 NEHCTBUS, HCMONB3YsS 3aKOHBI U (OPMYJIBI, CBSI3BIBAIONINE (PU3NYECKUE BEIWYMHBI: HA OCHOBE aHaIH3a
yCIOBUSl 3aJjaud 3allMChIBaTh KPAaTKOE YCJOBHE, MOJCTaBIATh (PU3NYECKHE BEIUYMHBI B (OPMYIbl U MPOBOAWTH PACUEThl, HAXOIHUThH
CIIpaBOYHBIE JTAHHBIC, HEOOXOAUMBIE VISl PEIICHUS 3a/1a4, OIICHUBATh PEATMCTUYHOCTD MOJIYICHHOU (PU3NYECKON BETUUNHBI,

pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh MPHU MOMOIIN (PU3UIECKUX METOJIOB, B ONMMCAHUHU HCCIIEIOBAHUS BBIICIATH IPOBEpsieMOe
MIPEIoNIoKeHne (TUIOTEe3Y), pa3inyaTh U UHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTaT, HAaXOAUTh OIIUOKU B XOZE OMbITA, JeTaTh BHIBOJIBI O
€ro pe3yibTaram;

MIPOBOAMTH OMBITHI MO HAOMIOIEHUIO (DU3MUECKHUX SBICHUN WU (U3UYECKUX CBOMCTB Tel: (hOpPMYyIHUPOBATh MPOBEPSIEMbIE MPEANOI0KEHUS,
coOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHNs, 3alIMCHIBATh XO/I OIBITa U (HOPMYIIUPOBATH BHIBOJIBI;

BBITIOJTHATEH TIPSIMBbIE W3MEPEHUsI PACCTOSTHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHIIBI M TEMIIEpaTyphl C HCIOJIb30BAHWEM aHAJIOTOBBIX W
u(poBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPECHHUIA;

MIPOBOANTH HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOW (DM3MUYECKON BENWYHHBI OT APYTrOM C MCIOIH30BAHUEM MPSMBIX U3MEPEHMI (3aBUCHMOCTH
MyTH PAaBHOMEPHO [BIDKYIIETOCS Tela OT BPEMEHU JBWIKEHHWS Teja, CUJIbI TPEHHUS CKOJBKEHHS OT Beca Teila, KadecTBa 00pabOTKH
MOBEPXHOCTEH TN M HE3aBUCHUMOCTH CHUJIbI TPEHHUS OT IUIOLAAM CONPUKOCHOBEHHUS TEJ, CUJIbl YNPYTOCTH OT YJJIUHEHHUS MPYKUHBI,
BBITAJIKABAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHON YaCcTH Tella U OT TJIOTHOCTH KHUIKOCTH, €€ HE3aBUCUMOCTH OT IUTIOTHOCTH TeJla, OT TIyOHHEI,
Ha KOTOPYIO MOTPYKEHO TEJNO, YCIOBUH IJIaBaHUSI TeJ, YCIOBHI paBHOBECHUS pblyara W OJOKOB), y4acTBOBaTh B IJIAHUPOBAHUHU Y4€OHOTO
UCCIIeIOBaHMs, cOOMpaTh YCTAaHOBKY M BBIMOJHATH U3MEPEHUs, CIeAys NpPeIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3yNbTAThl MOJYYEHHOI
3aBUCHUMOCTH (PU3NYECKUX BEITUYHH B BUJIE TIPEUIOKCHHBIX TAOIUIl ¥ TPAPUKOB, JIETaTh BEIBOJBI 110 Pe3yIbTaTaM UCCIICTOBAHUS;

MPOBOAUTHh KOCBEHHBbIE M3MEpeHUs: (PU3MUECKUX BEIMYMH (IUIOTHOCTh BEIECTBA KHUAKOCTU U TBEPAOTO Tella, CUJIa TPEHHUS CKOJIbKEHUS,
JaBJICHUE BO3/yXa, BHITAIIKMBAIOIIAs CUJia, JCHCTBYIONIAs Ha MOTPYKEHHOE B KHUAKOCTh TeJI0, KOA(D(UIMEHT MOJE3HOT0 NEHCTBUS MPOCTHIX



MEXaHU3MOB), CIEIYsl MPEUIOKEHHOW WHCTPYKLMHU: MPHU BBITIOJHEHUH M3MEPEHHI coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCIISTH
3Ha4YEeHHE UCKOMOW BEIMUYMHBI;

e coOoaTh MpaBuiia TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a0opaTopHbIM 000pYyI0BaHUEM;

® yKa3bIBaTh NMPUHLMUIIBI ICHCTBUA MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYbI, OapoMeTp,
pblYar, MOJABUKHBIN U HEMOABHKHBIN OJIOK, HAKIIOHHAS IIIOCKOCTB;

® XapaKTepu30BaTh NPUHIMIIEI JCHCTBHS HM3YyYCHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCTB C OIMOpPOW HAa MX OMHUCAHUS (B TOM 4YHCIE:
MOIIMITHUKY, YCTPOUCTBO BOJOIIPOBOJA, THIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMED, IIOPIIHEBOM HACOC, apeOMETP), UCIIONb3Yys 3HAHUS
0 CBOMCTBaxX (PU3NYECKUX SIBJICHUHN U HEOOXOIUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® TIPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMAIHMIO O MPUMEPax) MPAKTUYECKOTO HCIIOIb30BaHU (PU3NUECKUX 3HAHWHA B TIOBCEIHEBHOW >KU3HU
s obecnieueHust 6€30MaCHOCTH MPH OOPAIIEHUH C TPUOOPAMHU U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3I0POBBS U COOJIIOICHUS HOPM
HKOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKaIOLIEH cpele;

® OCYIIECTBIISITh OTOOP MCTOYHMKOB MH(popManmu B VHTEepHETE B COOTBETCTBUU C 33JaHHBIM MOUCKOBBIM 3alIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HaHUH W MyTEM CPaBHEHUS PA3JIMYHBIX MCTOYHHWKOB BBIIEIATH WH(GOPMAIMIO, KOTOpasl SIBISETCS MPOTUBOPEYMBON HIIM MOXET OBITh
HE/I0CTOBEPHOI;

® UCMOJB30BaTh NPU BBIMOJHEHUH YYE€OHBIX 3a/laHU HAyYHO-TIOMYIISIPHYIO JUTEPATypy (PU3MUECKOTO CONEpKaHHs, CIPABOYHBIC MaTepHAIIBI,
pecypcbl cetu VIHTepHET, BiafeTh NpuéMamMu KOHCIIEKTHUPOBAHMS TEKCTa, NMpeoOpa3oBaHus MH(OpMaLMU U3 OJHON 3HAKOBOM CHCTEMBI B
ApPYTyIo,

e co31aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE 2—3 MCTOYHUKOB MH(MOPMALINK PU3NUECKOTO COAECpKAHUS, B
TOM 4Hciie MyOJIMYHO JeNlaTh KpaTKUe COOOLIECHHS O pe3yibTaTax MPOEKTOB UM y4EOHBIX MCCIEIOBAHUMN, TP ITOM I'PAMOTHO HCIIOIb30BaTh
W3yYEHHBIN MOHATUHHBIN anmapart Kypca (pU3MKH, COPOBOXKIATh BHICTYINICHHE MTPE3EHTALMEH;

® [P BBINOJHEHUU YYEOHBIX MPOEKTOB U MCCIEA0BAHUMN pacIpenessaTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJauyaMy,
CIIEIUTh 3@ BBIIOJIHEHUEM IIJIlaHA JIEHCTBUM, aJ€KBaTHO OLEHUBaTh COOCTBEHHBIN BKJaJ B JAEATEIbHOCTb TIpYIIbI, BBICTPAWBATH
KOMMYHHUKaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX.

K koH1y 00y4yenus B 8 kJiacce rnpeiMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00YYarOIIMXCS YMEHU:

® UCMOJNb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYJ, arperaTtHbleé COCTOSHUS BEIeCTBa,
KpUCTAININYECKHE W aMOpQHBIE Teja, HACHIIICHHBbIH U HEHACBIIIEHHBIM Map, BJIAXHOCTh BO3JyXa, TEMIlepaTypa, BHYTPEHHSs SHEpPrus,
TETJIOBOM JIBUTaTelb, JIEMEHTAPHBIN SJEKTPUUECKUN 3apsi]l, DTIEKTPUUIECKOE 10JIe, TPOBOJHUKH U JUAICKTPUKHU, ITIOCTOSHHBIN 3JEKTPUUECKUN
TOK, MarHUTHOE I0JIE;

® pa3nuyaTh SBJIEHUS (TEIJIOBOE pacCIIMpEeHUEe M C)KaThe, TeIluionepenada, TEIUIOBOE pPaBHOBECHE, CMAadyMBAaHUE, KalWJUISIPHbIE SIBICHHUSA,
UCTapeHHe, KOHJIEHCAllus, IUIABJICHUE, KpUCTaJulM3auus (OTBEpAeBaHME), KHUIIEHHE, TeIulonepenaya (TerIoNpOBOJIHOCTh, KOHBEKIIMA,
U3JIy4yeHUe), SJEKTpHU3alusi TeJ, B3aUMOJACHCTBHUE 3apsiioB, NEHCTBUS SJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE
MarHuTOB, JIEHCTBHE MAarHUTHOTO TOJISl HAa IPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHasi MHIYKIMS) [0 OMUCAHUIO X XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHHUE;

® pacro3HaBaTh IPOSBICHUE H3YYEHHBIX (U3UUECKUX SBICHUH B OKPYXKAIOUIEM MHpE, B TOM 4YHUCIE (PU3UYECKHE SIBICHUS B IMPHPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KalWUISPHBIC SBJICHUS B IMPHUPOJE, KPUCTAUIBI B Ipupoje, uznydeHue CoiHIA, 3amMep3aHhe BOIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra, 3JEKTPUYECKHUE SABJICHHs B aTMOc(epe, AIEKTPUUECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE Toje 3emid, JApeild TMOoNI0COB, pOJIb MArHUTHOIO TOJs JUIA OKM3HM Ha 3emiie, MOJApHOE CHUSHHE, MpU OSTOM
NEPEeBOAUTHIPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBICIATh CYILIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBJICHUM;



OIMCHIBATh M3YYECHHBIC CBOWCTBA TNl M (DPU3MUYECKHE SIBJICHUS, UCIONB3ysS (PU3MYECKHE BEIWYHMHBI (TeMIlepaTypa, BHYTPEHHSS >HEPIrus,
KOJIMYECTBO TEIUIOTHI, YJElbHAs TEIUIOEMKOCTb BEILIECTBA, y/A€IbHAs TEIJIOTA IUIABIEHUS, ylAeiIbHAs TEIUIOTa NapooOpa3oBaHUs, yleabHas
TEIUIOTa CrOpaHMs TOIUIMBA, KO3((PULMEHT MONEe3HOro AeHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BJIAXKHOCTb BO3JyXa, dJIEKTPUUYECKUN
3apsijl, CHJa TOKa, DJEKTPUYECKOe HampspKeHUE, CONPOTUBIICHHWE NMPOBOJHHKA, YIEIHHOE COMPOTHUBICHHE BEIIECTBA, PaboTa M MOIIHOCTH
JIEKTPUUECKOT0 TOKA), MPHU OMNUCAHUM NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICH HCHOJIb3YEMBIX BEJIUYMH, 0003HAUYEHUS U €IUHULIBI
(GU3NYECKUX BEJIWYHMH, HAXOAUTH (HOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIWYHHY C APYTUMH BEIMYMHAMH, CTPOUTH TpapuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOLECCHI, UCTIONb3Yysl OCHOBHBIC MOJIOKEHUS MOJIEKYISIPHO-KHHETHYECKOW TEOPHH
CTPOEHUS BEILECTBA, IPUHIIMII CYIEPIO3ULIMH MoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa Julsl yyacTKa LenH,
3akoH /xoyns—JIeHia, 3aKoH COXpaHEHHs SHEPTUHU, IIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUChIBATh €I0 MAaTEMATUYECKOE
BBIpa)KEHUE;

OOBSICHATH (PU3NYECKHE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIIC U B KOHTEKCTE CUTyallui IPAKTUKOOPHUEHTHUPOBAHHOT'O XapaKTepa: BhIABIATh
MPUYMHHOCIICICTBEHHBIE CBS3H, CTPOUTH OOBACHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ omopod Ha |—2 W3ydeHHBIX CBOWCTBA (PU3MUECKUX
SABJICHUH, (GPU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIC 3a7aud B 2—3 JIEHCTBHS, MCIIOJB3YS 3aKOHBI M (DOPMYIBI, CBA3BIBAIOMINE (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHSI 3aJlaud 3alUCHIBAaTh KPATKOE YCJOBHE, BBISBIATH HEJAOCTATOK JAHHBIX Ui PEUICHUs 3a7adyd, BBHIOMPATh 3aKOHBI M (POPMYIIBL,
Heo0X0AUMBIE AJIs €€ PeLIeHUs, IPOBOAUTH PACUETHI U CPAaBHUBATD MOJYYEHHOE 3HaUCHHE (PU3UUYECKON BETMUHHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPU MNOMOIIM (PU3NYECKHX METO/0B, UCIOJb3Ysl ONHMCAHUE HCCIIEIOBaHUS, BBIICISThH
IIPOBEPSIEMOE MPENI0JIOKEHNE, OLIEHUBATh IPABUIIBHOCTD MOPSI/IKA IPOBEIECHUS UCCIEA0BaHNs, AeaTh BbIBOIBI,

IIPOBOJIUTH OIBITHI MO HAOIIOAEHUIO (PU3NYECKHUX SBICHUN WM (PU3MUECKUX CBOMCTB Tel (KAaNWJUISIPHbIE SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3JyXa OT ero o0béMma, TeMIepaTypbl, CKOPOCTH IIpollecca OCThIBAHMS W HArpeBaHWs MpH M3IyYeHHMHM OT IIBeTa WU3Iydaromei
(moromaroniei) NOBEpPXHOCTH, CKOPOCTh UCIAPEHUs BOJbI OT TEMIIEPATYyphl KUAKOCTU U IUIOMIAIU €€ MOBEPXHOCTH, DJIEKTPU3ALUS TN U
B3aMMOJICHCTBHE JJIEKTPUUECKUX 3aps0B, B3aUMOACHUCTBUE IOCTOSHHBIX MAarHUTOB, BHU3YaJlM3allMsi MAarHUTHBIX MOJEH IOCTOSHHBIX
MarHuToB, JEHCTBUS MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOIBUraTelIsl IOCTOSIHHOTO TOKA):
(GbopMyIMpOBaTh MpOBEpSEMbIE MPEANOJI0KEHNS, COOMpPATh YCTAHOBKY M3 MPEIOKEHHOTO0 00OpYy/IOBaHMS, OMUCHIBATH XOJ| OIBITA U
(hopmMyTupOoBaTh BHIBOJIBI;

BBIMOJIHATE TPSMBbIE H3MEPEHUS TEMIIEPaTyphbl, OTHOCHUTEIBHOW BIAXKHOCTH BO3/yXa, CWJIBl TOKa, HANpsDKEHUS C HCIOJIb30BaHUEM
AHAJIOTOBBIX NPUOOPOB M JaTYUKOB (PU3MUYECKUX BEJIWYHMH, CPAaBHUBATh pPE3YylbTaThl H3MEpEHUil ¢ y4éToM 3aJaHHON aOCOIIOTHOMN
MTOTPENTHOCTH;

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OAHOHN (hM3MUYECKON BENMYHMHBI OT JPYroi ¢ MCIOJIB30BAaHMEM MPSMBIX M3MEPEHHUH (3aBUCHUMOCTb
COIIPOTHBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOLAJM MONEPEYHOr0 CEUYEHUS U YAETbHOI'0 CONPOTHBIICHHS BEIIECTBA MPOBOJHUKA, CHJIBI
TOKa, WAYIIEro 4epe3 NMPOBOJHUK, OT HAIpPsDKEHHS Ha IPOBOJHUKE, HCCIENOBaHUE IOCIEI0BATEIbHOIO W MapauIeIbHOTO COEIWHEHUN
MIPOBOJIHUKOB): TUIAHUPOBATh HUCCIIEOBAaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUs, Clelys MPeUIoKEeHHOMY IJIaHy, (UKCHUpOBaTh
pe3yIbTAThI IOJYYCHHOH 3aBUCUMOCTHU B BUJI€ TAOIUIL M Ipah)uKOB, J1eJ1aTh BBIBOJIBI IO PE3YyJIbTaTaM MCCIIEIOBAHHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (DU3NYECKUX BENWYHMH (yJeNbHAs TEIIOEMKOCTh BEIECTBa, CONPOTHBIICHHE MPOBOAHMKA, padoTa u
MOIIHOCTh IEKTPUUYECKOrO0 TOKAa): IUIAHUPOBaTh HU3MEPEHUs, COOMpaTh HKCIHEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MpPEI0KEHHON
MHCTPYKIIMHU, U BBIYUCIIATh 3HAYEHUE BEJTMUUHBI;

co0Jro1aTh MpaBuiIa TEXHUKU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;



® XapaKTepu30BaTh NPUHIMIBI JCHCTBUSA U3yYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPON HAa MX ONMUCaHMA (B TOM YHCIIE: CHCTEMa
OTOIUICHHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMETp, BOJIBTMETP, CUETUYMK HIIEKTPHUECKOW SHEPTUH, AIIEKTPOOCBETHUTEIHHBIC
puOOpPBI, HArpeBaTeNbHbIE JIEKTPOIPUOOPHI (IIPUMEPBI), HIEKTPUUECKHE IPEJOXPAHUTEIH, HIEKTPOMArHUT, IEKTPOJBUTaTeNb IIOCTOSHHOIO
TOKa), HCIIOJIB3YsI 3HAHUS O CBOMCTBAX (PM3MUYECKHX SBICHUH U HEOOXOIUMBbIE (PU3UUECKHE 3aKOHOMEPHOCTH;

® DACIO3HABATh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENbHbIE NPUOOPHI MO CXEMaM U CXEMAaTUYHBIM DPHUCYHKAaM (JKHIAKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPAHUs, IEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI 3JIEKTPUUYECKUX
Lernel ¢ ImociaefoBaTeIbHbIM U MapajUIebHBIM COEIMHEHMEM 3JIEMEHTOB, pa3iidyas YCJIOBHbIE O0O3HAUYEHHUs 3JEMEHTOB AIIEKTPUUYECKUX
Hene;

® [IPUBOAUTH IPUMEPHI (HAXOAUTh MH(OPMALMIO O MPUMEPAX) MPAKTUUYECKOrO MCIIOJIb30BaHUs (U3NYECKUX 3HAHUI B MOBCEAHEBHOM >KHU3HU
s obecnieueHust 6e30MaCHOCTH MPU OOpallleHUH ¢ MPUOOPaMU U TEXHUUECKUMH YCTPOMCTBAMHU, COXPAaHEHHUs 310pPOBbs U COOJIIOJJCHUS HOPM
9KOJIOTUYECKOT0 [TOBEICHUS B OKPYKAIOLIEH cpelie;

® OCYIIECTBJIATh HOUCK HHGMOpMAIMM (PU3HUECKOro cojaepkaHus B VIHTepHeTe, Ha OCHOBE MMEIOLIMXCA 3HAHUM M MyTEM CpaBHEHUS
JIONOJTHUTEbHBIX UCTOUHUKOB BBIAEIATh HH(OPMALINIO, KOTOPAs ABJISAETCS NIPOTUBOPEUMBOM UM MOKET ObITh HEIOCTOBEPHOM;

® UCMOJB30BaTh NPU BBIMOJHEHUH YYEOHBIX 3a/laHU HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy (DU3MUYECKOTO COMEpKAHHS, CIIPABOYHBIC MaTEPHAIIBI,
pecypcbl cetd VIHTepHET, BiafeTh NpuéMamMu KOHCIIEKTHMPOBAHMS TEKCTa, NpeoOpa3oBaHus MH(OpMALMU U3 OJHON 3HAKOBOM CHCTEMBI B
ApPYTyIo,

e Co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W KPAaTKHE YCTHBIE COOOIIEHUs, 0000mas nHOOPMAIMIO U3 HECKOJIbKUX HCTOYHHKOB (PH3MUECKOTO
COJIep’KaHusl, B TOM YHCJI€ MyOJIMYHO MPENCTaBIATh PE3yJbTaThl MPOEKTHON WIIM HUCCIEI0BATENIbCKONW AESITEIbHOCTH, MPU 3TOM I'PaMOTHO
HCIOJIb30BaTh U3yYEHHBIH MOHATUIHBIN annapaT Kypca GU3UKH, CONPOBOXK/IATh BHICTYIUIEHUE NTPE3CHTALIUCH;

® [IpU BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAaHUMN (U3NYECKUX IPOILIECCOB PACHpPENesaTh O0S3aHHOCTH B IPYIIE B COOTBETCTBUH C
MIOCTABJIEHHBIMU 3aJ]auaMU, CJIE/IUTh 3a BHIIIOJHEHUEM IUIaHA JIEUCTBUN U KOPPEKTUPOBAThH €T0, a/IeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKIIA] B
JesITeIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKATHBHOE B3aUMO/IEHCTBHE, MPOSIBIIASA TOTOBHOCTh pa3peiiaTb KOH(QIHUKTEI.

K koHIy 00y4yenus B 9 kJacce npeMeTHbIE pE3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YYarOIIMXCS YMEHU:

® UCMOJb30BaTh MOHATHS: CUCTEMa OTCYETA, MaTepHUalbHas TOYKA, TPACKTOPHsI, OTHOCUTEIBHOCTh MEXaHMYECKOTo JBM)KEHUs, ledopManus
(ynpyras, niacTudeckas), TpeHHe, LIEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTD U MEPErpy3KH, HEHTP TXKECTH, a0COTIOTHO TBEPAOE TEO,
LEHTP TSKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUsI U BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JJIEKTPOMArHUTHbIE BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJIbHO30PKOCTb, CHEKTPhl MCIYCKAaHUS U TOIJIOLIEHMA, anb(da, O6era- U ramma-
W3JTy4eHUs, U30TOIBL, iJIepHasi JHEPreTHUKa;

® pa3nuyYaTh ABJICHUA (PABHOMEPHOE U HEPABHOMEPHOE NMPSIMOJIMHENHOE JBI)KEHUE, pABHOYCKOPEHHOE MPSMOJIMHEHHOE TBM)KEHUE, CBOOOIHOE
MajieHue TeJl, PaBHOMEPHOE [BHKEHHE II0 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JABM)KEHHE, KojeOaTelbHOE JBUKEHHE
(3aTyxarole M BBIHYXKACHHBIE KojeOaHMs), PE30HAHC, BOJHOBOE [BHXKEHHME, OTpPaK€HHE 3BYyKa, MNPSAMOJIMHEHHOE paclpoCTpaHEHHE,
OTpakeHHE U MPEJIOMJIEHUE CBETa, IOJIHOE BHYTPEHHEE OTPA’KEHUE CBETA, pa3jioKeHUE OeJoro CBeTa B CIEKTP U CII0KEHHE CHEKTPaIbHBIX
I[BETOB, JMCIIEPCUsl CBETa, €CTECTBEHHAs pPAaJUOAKTUBHOCTb, BO3HMKHOBEHHME JIMHEWYAaTOTO CIEKTpa H3JIY4EHHUs) IO OINHCAHHIO HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX AAHHOE (PU3NYECKOE SIBIICHUE;

® pAacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUYECKHX SBJICHUN B OKPY)KAIOLIEM MUpE (B TOM 4yHciie (U3NUYECKUE SBJICHUS B IPUPOJIEC: PUIIUBHI
U OTINBBI, ABWKEHHME IIaHET COJIHEYHOW CHUCTEMBbl, PEAaKTUBHOE IBUKEHHME JKHUBBIX OPIaHMU3MOB, BOCIPHUATHE 3BYKOB >XHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHYECKUE BOJHBI, I[yHAMM, 9XO, LIBETa TeJl, ONTHYECKUE SIBICHUS B IPUPOJE, OMOJIOrHyeckoe ACHCTBUE BUANUMOTO,
yAbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3JIyYEHHH, €CTECTBEHHBIH PaJMOAKTUBHBIA ()OH, KOCMUYECKHE JIy4d, PAJAUOAKTHBHOE M3IIy4CHHE



MPUPOJHBIX MHUHEPAIOB, NEHCTBUE PAJMOAKTUBHBIX HM3IYYCHHI HAOPTaHW3M YEJOBEKAa), TPU 3TOM IMEPEBOIUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICISIThH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKHN ) (PU3HYECKUX SIBJICHUI;

OIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (PU3MUECKHUE SIBICHUS, UCIIONB3YsS (PU3NUECKUE BEIIMYMHBI (CPEIHSSI 1 MTHOBEHHAs! CKOPOCTh Tella MpH
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, IEPEMEICHHE, ITyTh, YIIIOBasi CKOPOCTh, CHJIa TPEHHSI, CHJIAa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE
cBOOOJIHOTO MaJieHusl, BeC Tejla, UMIYJbC Teja, UMIYJIbC CHJIbI, MEXaHH4eckas padoTa M MOIIHOCTb, MOTEHLHUAIbHAs YHEPrusl Tena,
MOJTHATOTO HAJ| MOBEPXHOCTHIO 3€MJIH, TIOTCHIIMAIbHAS SHEPTUs CKATOM MPYKUHBI, KWHETUYECKAs YHEPTHUs, IOJIHAS MEXaHWYeCKas YHEPrus,
MEepPUOJ] U YacToTa KoJieOaHWi, JAJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTH CBETA, MOKAa3aTelb MPEIOMIICHHS CPE/bl), MpH
OIMCaHWU TPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIB3YEMbIX BEIWYHH, 0003HAYCHUS U CIUHHIIBI (PU3HMUECKUX BEIUYHH, HAXOIUTh
(GbopMyIibl, CBS3bIBAIOLIME JaHHYIO (DU3MUYECKYI0 BEIHYMHY C JAPYTMMU BEJIMYMHAMH, CTPOUTH TpaduKd H3YYCHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBJICHHS M MPOIECCHI, UCIIONb3YysS 3aKOH COXPAHEHUsl YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
MIPUHIIMIT CYTIEPIO3UINU CUJI, IPUHIIUI OTHOCUTEIBHOCTH [ anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOHBI OTPaXKEHUS U
MPEJIOMJICHUSI CBETa, 3aKOHBI COXPAHEHWS 3apsI0BOrO M MacCOBOIO YHCEN NpU SACPHBIX PpEaKIusaX, NPU STOM JaBaTh CIOBECHYIO
(OpMyIHMPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMATHUYECKOE BBIPAKECHHE;

OOBSICHATH (PM3NYECKHE MTPOIIECCHl H CBOICTBA TEJI, B TOM YHUCIIE M B KOHTEKCTE CHTyallui MPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
MIPUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE W3 2—3 JIOTMYECKHX IIaroB C OMOpoil Ha 2—3 M3YYEHHBIX CBOMCTBa (DPU3MUECKHUX
SBJICHHH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a7aud (ONMUpAIOIIMECs HAa CUCTEMY M3 2—3 ypaBHEHUi), MCIIONb3Ysl 3aKOHBI U (POPMYIIBI, CBs3bIBaOLIUE (hU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHallu3a YCIIOBUS 3a/la4M 3alUCHIBATh KPATKOE YCIOBHE, BBISBISATH HEAOCTAIOIINE WM U30BITOUYHBIE TaHHbIE, BHIOMPATh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JJISi PEHICHUS, IPOBOJANTE PACUYETHl U OLEHUBATH PEATMCTUYHOCTH MOJYYCHHOTO 3HAYCHHS (HU3NUIECKON
BEJTMYHHBI;

pacro3HaBaTh MpOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh NPU MOMOIIN (U3UYECKUX METOJOB, HMCIIONB3YSl OMUCAHWE WCCIIETOBAHMS, BBIICISTH
MPOBEPSIEMOE TIPEATIONIOKEHUE, OIICHWBATh MPABHIBHOCTh MOPSAKA IPOBEACHUS WCCIECIOBAHUS, JIENIaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOICHUHN U OTIBITOB;

MIPOBOAUTH OIBITH MO HAOMIOACHUIO (PU3MUYECKUX SIBJICHUM WM (PU3MUECKUX CBOWCTB Tel (M3yuyeHHe BToporo 3akoHa HploToHa, 3akoHa
COXpaHEeHHS YHEPTHH, 3aBUCHMOCTD TIEPH0/Ia KoJIeOaHUI MPYKMHHOTO MasiTHUKA OT MacChl TPy3a U )KECTKOCTHU TPYKUHBI M HE3aBUCUMOCTH OT
aMIUTUTY/Abl MaJibIX KOJIeOAHUH, MPSIMOIUHEWHOE paclpoCTpaHEHHE CBETa, pa3jokKeHHe Oenoro cBeTa B CIEKTp, HM3y4YeHHE CBOWCTB
M300pakeHUs] B TUIOCKOM 3€pKalle M CBOWCTB M300paKeHHs MpeaMeTa B COOMparoleidl JIMH3e, HAONIOJCHHWE CIUIONIHBIX W JIMHEWYaThIX
CIIEKTPOB M3JIYYEHHS): CAMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY M3 M30bITOUHOro Habopa 0OOpYJOBaHUS, ONUCHIBATH XOJI OMBITA U €ro
pe3yabTaThl, GOPMYITHPOBATH BHIBOIHI;

MPOBOJIUTH MPH HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHHH, ONpeieisas cpeHee 3HaueHNe n3MepsieMoil BenuuHbl ((poKkycHoe paccTosHue
coOuparolei JTMH3bI), 000CHOBBIBATH BEIOOP crioco0a M3MepeHust (M3MEPUTENHLHOTO Mprudopa);

MIPOBOJIUTH MCCIIEIOBAHNE 3aBHCUMOCTEH (DPM3NIECKUX BEIMYHH C HCIIOIB30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHUMOCTb ITYTH OT BPEMEHH TpH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HayallbHOM CKOPOCTH, Mepuojia KojleOaHU MaTeMaTHYeCKOro MasTHHKA OT JAJUHBI HUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yria MaJeHUs W YIJia MPEJOMIICHUS OT yrila MaJeHus): IJIAaHUPOBATh MCCIEIOBAHUE, CAMOCTOSTEIBHO COOUPATh
YCTaHOBKY, (PMKCUPOBATh PE3yJbTaThl MOTYYEHHON 3aBHCHUMOCTH (PU3WYECKMX BEIUYMH B BHUJAE TaOMUIl U TpadUKOB, AeNaTh BBIBOJBI IO
pe3ylbTaTaM HCCIle0BaHNUS,



MPOBOJIUTh KOCBEHHBIC HM3MEpEeHHs] (PU3MUECKUX BENIWYMH (CpeAHsAs CKOPOCTh M YCKOpEHHE Tejla NpU PABHOYCKOPEHHOM JBHKEHHH,
YCKOpEHHE CBOOOAHOTO MaJCHUs, KECTKOCTh MPYKUHBI, KO3()PHUINEHT TPEHUSI CKOIBKEHHs, MEXaHHuecKasi paboTa ¥ MOIIHOCTh, YacTOTa U
Mepuojl KOJIeOAHU MaTeMaTH4eCKOro W MPYKHHHOTO MAasTHHKOB, ONTHYECKas Cuiia COOMparoiell JIMH3bI, PaJWOAKTHUBHBIH (DOH):
IUTAHUPOBATh M3MEPEHHs, COOMpATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJIHATH W3MEPEHUs, CIEAys MPENIOKECHHOM WHCTPYKIIHH,
BBIYKCIISATh 3HAYCHUE BEJIMYMHBI U aHATU3UPOBATH MMOJyICHHBIC PE3YIIbTAThI ¢ YIETOM 3a1aHHOM MOTPEIIHOCTH H3MEPEHHI;

COOJTFOAaTh MPaBUIIa TEXHUKHM 0€30MaCHOCTH MpU padoTe ¢ JIabopaTOPHBIM 000PYAOBaHUEM;

pa3iuyaTh OCHOBHBIC MPU3HAKU HU3YYCHHBIX (U3MUSCKHX MOJICIICH: MaTepuaibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJIO, TOUCUHBIH MCTOUYHUK
CBeTa, JIy4, TOHKas JINH3a, [UIAHeTapHas MOJIe]Ib aTOMa, HyKJIOHHAs MOJIe/Ib aTOMHOT'O SIIpa;

XapaKTepu30BaTh MPUHIMIIBI JCHCTBUS H3YyYCHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMHUCAaHHUS (B TOM 4YHCIE:
CIIMAOMCTP, AATYUKH IIOJOKCHHA, PACCTOSAHUA W YCKOPCHHA, paKeTa, 3XO0JIOT, OYKH, INCPHCKOII, Q)OToaHHapaT, OIITUYECKHUE CBETOBOAFGI,
CIIEKTPOCKOI, JIO3MMETp, Kamepa BuIbCOHA), HCMONB3ys 3HAHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH W HEOOXOAMMbIC (DU3UYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMATHYHBIC PUCYHKH H3YYCHHBIX TEXHHYECKUX YCTPOWCTB, HU3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX
MPOIIECCOB TPU pEIICHUH Y4eOHO-TPAKTHYECKUX 3a/ad, ONTHYECKUE CXEMbI JJIsI TMOCTPOCHUS H300paKEHHH B IJIOCKOM 3€pKajie Hu
coOuparoIIe JIHH3E;

NPUBOIUTH MPUMEPHI (HAXOAUTh HH(YOPMALIUIO O MPUMEpax) MPaAKTHYSCKOTO MCIOJIb30BaHHs (PU3MUYCCKUX 3HAHUIN B MOBCEIHEBHOW YKH3HU
1151 obecrieueHust 6€30MacHOCTH MPH OOpANICHUH ¢ MPUOOPAMHU U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHS 3I0POBbs U COOJIIOCHUSI HOPM
9KOJIOTMYECKOTO MOBEICHUS B OKPYXKAIOIICH CpeJie;

OCYIIECTBIISATh IOUCK MH(MOpMAIK (PU3UUECKOTO coaepkaHus B VHTepHETE, caMOCTOATENbHO (HOPMYIIHPYS MOUCKOBBIM 3ampoC, HaXOIUTh
MyTH ONPEEIICHHs TOCTOBEPHOCTH MOJyYSHHON MH(OPMAIK HAa OCHOBE MMEIOIIUXCS 3HAHHU U JIOTIOJIHUTEIILHBIX HCTOYHUKOB;
WCIIOJIb30BaTh MPH BBIMOJIHEHUN Y4E€OHBIX 33JaHUIl HAYYHO-MOMYJISIPHYIO JUTEPaTypy (PU3NYECKOro COAEpKaHUs, CIPaBOYHbIE MaTepuabl,
pecypcsl cetu VHTepHET, BiafeTh NpuéMamMu KOHCIIEKTHPOBAHMS TEKCTa, NMpeoOpa3oBaHus MH(OpMalMU U3 OJHON 3HAKOBOM CHCTEMBI B
APYTyIo;

cO31aBaThb COOCTBEHHBIE ITUCEMEHHBIE U YCTHBIC COO6HIGHI/I${ Ha OCHOBC I/IH(i)OpMaHI/II/I N3 HECKOJIBKUX MCTOYHUKOB (1)I/I3I/I‘I€CKOFO COACpIKaHuA,
MyOJINYHO TIPEICTABIATh PE3YJIbTAaThl MPOCKTHON HIIM HMCCIIEOBATEIbCKON NEATEILHOCTH, MPH 3TOM TPAaMOTHO KCIIOJIb30BaTh M3Y4YCHHBIN
MOHATUIHBIN ammapar HW3y4aeMoro pasjena (U3UKH W COMPOBOXKIATh BBICTYIJICHHE MPE3CHTAIUCH C y4ETOM OCOOEHHOCTEH ayauTOPHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NMPOrpamMMbI Bcero Oﬁl{Tpo.]ILHLIe pﬁaKanecKue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Paznesn 1.@u3uka u e€ pojib B NO3HAHMU OKPY/KAIOLIEr0 MUpa
1.1 ®dusmka - HayKa 0 IPUPOJIC 2 bubmorexa LIOK
' YyKa O HpHpo https:/m.edso0.ru/7f416194
bubnuorexa [JOK
1.2 PuU3HUICCKHC BENUIMHEI 2 1 https://m.edsoo0.ru/7f416194
. bu6mmoteka [IOK
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 1 https://m.eds00.ru/7f416194
Utoro no pazneny 6
Pa3nes 2.1lepBoHauasbHble CBeJleHHS O CTPOCHMH BellecTBa
2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
' P B https://m.edso0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 2 1 bubmmorexa [JOK
' BEIIIECCTBA https://m.eds00.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 bubmorexa LIOK
' p m https://m.edso0.ru/7f416194
Uroro mo pazneny 5
Paznen 3./IBu:xeHue v B3auMo/ieiicTBUeE TeJl
but6mmoreka [IOK
3.1 Mexarrieckoe ABIKCHAE 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.2 Mrepuus, macca, I10THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
3.3 Cuna. Buptet cun 14 . 2 https://m.edso0.ru/7f416194
Hroro mo pazaeny 21

Paznen 4./laBjieHue TBEPABIX TeJl, JKHIKOCTEH U ra3oB

4.1 Jasnenue. Ilepenaya naBiaeHust TBEPABIMU 3

Bbubnuoteka LIOK



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

TCJIaMHU, XUJAKOCTAMHU U ra3daMu

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

bu6nmmoreka [IOK
42 Jlapietine KuakocTh > https://m.edso0.ru/7f416194
bubnuoreka LIOK
4.3 ATmocheproe rasnenue 6 https://m.edsoo.ru/7f416194
4.4 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazueny 21
Paznen 5.PaboTra u MOIIIHOCTB. JHEPIUs
bu6mmoreka [IOK
>1 Pa6ora u momsocts 3 . https://m.eds00.ru/7f416194
bubnuorexa [JOK
52 Hpoctbie MexamH3MEl > . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexanuteckas SHeprius 4 1 https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero Kognponbm,le HpﬁaKaneCKne 0GPA30BATETbHBIE
padoThI padoThI pecypesI
Pa3nen 1. TennoBble siBJIeHUsI
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 Eubmiorexa OK
' https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terosbe nporeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pazjien 2.0JiekTpuyecKre U MATHUTHbIE SIBJICHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnmoreka [JOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N . bubmuorexa [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.eds00.ru/7f4181ce
bu6mmoreka [IOK
23 MaruTHbIe sBACHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 IMEKTPOMATHH THAS HHYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5



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

9 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero Ko;nponbm,le HpﬁaKaneCKne 0GPA30BATETbHBIE
padoThI padoThI pecypesI
Paznen 1.Mexanuveckue siBJeHUs
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 B3anvoperctane Tei 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3AKOHBI COXPAHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3zpen 2.Mexannueckue KoJ1e0aHUA U BOJIHBI
bu6mmoreka [JOK
21 Mexanuseckue Koneoarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Uroro no pazneny 15
Pa3zjesn 3.31eKTpOoMAarHUTHOE 110.1€ U 31€KTPOMATHHUTHbIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 5 bubnuotexka [JOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Pa3znen 4.CBeToBble sIBJICHUS
bu6mmorekxa [IOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 https://m.edso0.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxxenne 6emoro cBeTa B CIEKTP 3 2 https://m.edso0.ru/7f41ada6
Hroro mo pazneny 15



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

Pa3znen 5.KBaHTOBLIE SIBJIEHUSA

5.1 Hcnyckanue u orJIonieHne CBeTa aTOMOM 4 1 bubmorexa LIOK
' Y H https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 CTpoekue aTomHoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 SInepHble peakun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 17
Pasnen 6.11oBTOpHUTEIBLHO-0000 1AM MOAY.Ib
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 9 5 bubmmorexa [IOK
' Kypca Ghusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOINYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. ITéppmukun .M. ®usuka. 7 kiaacc: YueOHUK a1 0011e00pa3oBaTenbHbIX yupexaeHuii. - M.: [Ipocsemenne, 2023 T.
2. [épermkun A.B. @usnka. 8 knacce: YueOHUK u1st 001eo0pa3oBaTeNbHBIX yupexkaeHuii.- M.: JIpoda, 2019 r.
3. [Iépprmkun A.B. I'yrHuk E. M. ®usuka. 9 knacc: YueOHuK 1151 0011e00pa3oBarenbHbIX yupexaeHui. - M.: [Ipoda, 2019 1.

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

. I'pomueBa O.U. KoHTpoibHBIE U caMOCTOSITENbHBIE paboThl 10 pu3uke. 7 kiacc: k yueOHuky A.B. [lepsimkuna «®usuka. 7 knace»/O.U. ['pomiiena.
- M.: U3zmarennctBO «OK3ameny, 2010.-109 c;

. I'pomueBa O.M. KoHTposibHBIE M caMocTosiTeNbHBIE paboThl 1o ¢u3uke. § kimacc: Kk yueOHUKy A.B. Ileppimkuna «®Pusuka. 8 kmace»/ O.U.
I'pomreBa. - M.: U3parensctBo «Ok3ameny, 2017.-128 c;

. I'pomueBa, O.U. Tectsl no pusuke. 9 knacc: k yueOuuky A.B. [leprpimkuna, E.M. I'yrauk «®usuka. 9 xinace»/O.U. I'pomuesa. - M.: M3naTenscTBo
«9Kx3amen», 2010 1

. Jlykamk, B.. CoopHuKk 3amad o ¢msuke mis 7 — 9 kimaccoB obmeoOpa3oBaTenbHbIX yupexaenuin / B.W. Jlykammk, E.B. Banosa. — M.:
[Tpoceemienue, 2012.- 240 c;

. Mapon A.E. ®usuka. 9 knacc: yuebno-metoauueckoe nocooue/ A.E.Mapon, E.A. Mapon. — M.: [Ipoda, 2014. — 127 c;

. [éppimkun A.B. Coopnuk 3amau o gusuke: k yueOHukam A.B. I1€pbimkuna u np. «®dusmka. 7 kinace», «dusuka. 8 knacey, «dusuka. 9 xiacey
(M.: Apoda): 7-9-i1 k1. /A.B.I1épeimkun; Coct. H.B. ®unonosuu. — M: ACT: Actpens, 2012 r;

. Iéppimkun* A.B. CoopHuk 3a1a4 no gusuke: k yaeOnukam A.B. I1épeimkuna u np. «dusuka. 7 knacey, «dusuka. 8 kiace», «Pusnka. 9 kimacey.
@I'OC (x HoBBIM yueOHUKaM)/A.B. Ilepsikus; coct. I'.A. Jlonnosa. -19-e uzn., nepepad. u gon. — M.: M3aarensctBo «Ok3amen», 2017. — 271 c;

. @unonosuu H.B., T'yrhuxk E.M. ®uzuka.* 7-9 xnaccel: pabouass nporpamma k nunuun YMK  A.B. Ilepeimkuna, E. M. I'ytHuk: ydeGHO-
Meroandeckoe nocooue /H. B. ®unonosuy, E. M. I'yrauk. — M.: [Ipoda, 2017. — 76 c;

. HebotapéBa A.B. Tectsl no ¢usuke. 7 knacc: k yueOHuky A.B. II€ppiukuna «Pusuka. 7 xi.»/A.B.Uebotapéra. — M.: U3naTenscTBO «IK3aMeH»,
2013 ;

10.  YeborapéBa A.B. Tectsl mo ¢usuke. 8§ wiacc: k yueOHuky A.B. Iléppimkuna «@usmka. 8§ ki.» /A.B.UebGorapéa. — M.: U3naTenscTBO

«Dx3ameny, 2012 r.

11. Yeborapéra A.B. Jlupaktuueckue KapTouku — 3agaHud no ¢usmke. 7 kiacc: Kk yuyeOHuky A.B. Ilepwimkuna «®usuka. 7 kimace»/ A.B.

Yeborapéra. — M.: UzpatenbctBo «Ok3amen», 2010. — 112 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. http://fcior.edu.ru 4. http://lwww.fizika.ru 7. Pemry OI'D
2. https://m.edsoo.ru/ 5. http://teach-shzz.narod.ru 8. POII
3. http://LSLSm.jimdo.com 6. http://yos.ru
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