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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o gu3uKe Ha ypOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHus COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHON porpaMmel, npeacraBieHHbIX B PI'OC OO0, a Takke ¢ yuéToM deaeparibHON
paboueii mporpammsl BoctiuTanus U Konnenuuu npenogasanus yueOHoro npeamera «PU3uKa.
Conmepxanue  mporpaMMbel 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYalOIIMXCSl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeIbHOCTHON oOcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO K mMIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHHUs.
[TporpammMa 1o ¢u3ukKe yCTaHaBIMBAaET pacHpeieseHHe ydyeOHOro mMarepuaia 1o rojiam
o0ydyeHust (1Mo kjiaccam), NpeajaraeT MPUMEPHYIO I[OCJIEI0BATEIbHOCTh M3YYCHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO31aHUU paboyel MporpaMMBbl 110 y4eOHOMY MPEAMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB,
IOCKOJIbKY (pU3HUEcKUe 3aKOHBI JIeKAT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueli, actpoHoMueil 1 ¢u3nueckoil reorpagueil, BHOCUT BKJaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOIO MeToj]a
MIO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 MIaBHBIX 33a4 (QU3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAyYHOW TIPaMOTHOCTH W HHTEpeca K Hayke Yy
o0yJaroumxcs.
N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAy4yHBbIE JOKa3aTeNIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmuu npenogaBanus ydyebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yTBepkI€HHON pemeHneM Kosermnm MunncreperBa npocsemenus Poccuiickonn ®enepanun
(mpotokon ot 3 nexabdbps 2019 r. Ne [1K-4BH).
Henu nzyyenus pU3NKH:
e [puoOpeTeHHe HHTEepeca W CTpeMJIEHUS OOy4arollUXCsl K HAyYHOMY H3YYEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33pPEHMS KaK pe3yibTaTa U3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaIbHON
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JalbHEUIIIEMY O0yYEHHIO B 3TOM
HarpaBJICHUH.

JocTimwkeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOUX 3a1a4:

e puoOpeTeHue 3HAHUI O IUCKPETHOM CTPOCHHUH BEILIECTBA, O MEXaHHUECKUX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [puoOpeTeHHEe YMEHUH ONUChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB pELICHHUS INPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyeckux Mojenel, TBOPUECKUX U MPAKTUK OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YyMEHUW HaOIIOJaTh MPHUPOAHBIC SBJICHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl M HSKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX PHOOPOB;

e ocBoeHHE MPUEMOB PabOThl ¢ HHPOpMaIHEil (U3MUECKOTO COJEP)KAaHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLICHMBaHME UH(OPMALINN;

® 3HAKOMCTBO CO cepaMu mpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXEHUSIX (HU3HUECKON HAYKU.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBOAUTCS 228 yacoB: B 7 kiacce — 66 yacoB (2 yaca B HEJIENI0), B 8 kitacce — 66 yacoB (2 yaca B
HEJIEI0), B 9 KJ1acce — 96 yaca (3 yaca B HEJIEI0).

[Ipennaraemslii B mporpamme no Gpusnke nepeyeHs JadopaTOPHBIX PadOT U OMBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JelaeT BbIOOp MpOBEIeHUs J1abOopaTOPHBIX padoT U
OTIBITOB C YUYE€TOM WHIUBUIYAIBHBIX OCOOEHHOCTEH 00yUYaroImMXCs, CIIUCKA YKCIIEPUMEHTATBHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa 1o (pU3HKe.



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, FJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MpudOpkI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €JIMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJ TMO3HaHUs: HAOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBMXKEHUE THUIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, o0ObsAcHeHue HalOmogaemMoro spiaeHus. Onucanue
(GU3UYECKUX SBJICHUHN C TOMOIILIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

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

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne MEHbI JSICHUS TKAIBl H3MEPHUTEIHLHOTO MPUdopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MalbIX TEN.

ok ownh e

W3mepenne TtemrepaTypbl MNpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHUs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA INAPHKA,
MYLEHHOTO0 TOPU30HTAJIHO, TEM 00JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBmwxkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(KpucTa/TMYECKUX) Teld. B3auMOCBSA3b MEXy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOEHHOCTHU arperaTHbiX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue nuddy3un.

3. HaGmionenue siBIeHUH, OOBSACHSIIONINXCSA MPUTSHKECHHEM WA OTTAIKUBAHUEM YaCTHUIL

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmpITH IO HAOJIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.



Mexannueckoe JaBHKeHUE. PaBHOMepHOEe W HepaBHOMEpHOE ABWKEHHE. CKOPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tenl. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojercTBusi Ten. Cuna ymnpyroctd W 3akoH [yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIeHUE TATOTEHUS U cuiia TsbkecTH. Cuiia TSXKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAITPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tpenus. TpeHue CKoJibXKeHus U TpeHue nokos. Tpenue B npupoje
U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHS.

Haburonenue sBjaeHUSI UHEPLIUH.

HabGmonenne n3mMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHHE MacC MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABWKEHUS (LIAPHKAa B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).

2. OmpexneneHue cpelHell CKOPOCTH CKOJBXKEHHs Opycka WM IIapUKa MO HaKIOHHOU
IJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

ok ownE

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) IpyKUHBI OT
MPUIIOKEHHOM CHUIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapaxkTepa CONMPUKACAOIINXCS TOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHU qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBienust TBEPABIMH TEJIaMU, )KUIKOCTAMH U
razamu. 3akoH [lackamsa. ITHeBmMaThueckne MamiuHBL. 3aBUCHMOCTH JABJICHUS KXHUIKOCTH OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  [‘mapaBianueckue
MEXaHHU3MBI.

AtMmocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
o6onoukn 3emnu. OnbiTr Toppuyennu. M3mepenue atmocdepHOro naBiieHUs. 3aBUCHMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronirecs: CoCy/Ibl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.
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3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa TMOTPY)KEHHOM 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WJIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTD
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HA TEJO, IOrPYKEHHOE B
JKUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUIIBL, ICCTBYIOLLIEH HA TEIO B AKUJIKOCTH,
OT Macchl Tena.

OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, IEUCTBYIOLIECH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTH TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpEIeTeHUe e
rPpYy30MO0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

M

exaHuyeckas pabora. MoUIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAsI MJI0CKOCTh. [IpaBuno paBHOBecHs phlyara.
[IpumeHneHue mnpaBuiIa paBHOBeCHs pbluara K OnoOKy. «3omotoe mpaBuioy» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas v noreHuuaibHas sueprus. [IpeBpaiienue oq1Horo
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPTHHU B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAHU3MOB.
Jlabopamopmusie pabomsl u onvimol.
1. Ompenenennie paOOTBl CHUIBI TPEHHUS TPU PABHOMEPHOM [IBIKEHUH Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.
3. Usmepenne KITJ] Hak1OHHOH TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUS] MEXaHUYECKOU SHEPTHH.
8 KUIACC

Pa3nen 6. TerioBble siBJIEHNS.

OcHOBHBIE TTOJIOKEHUS MOJEKYISIPHO--KHHETUYECKONH TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aToMOB U MoJeKyl. ONbITbl, MOATBEPKIAIONIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOT0 COCTOSHHM BelecTBa. Kpucrammmueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE W KanwuUIIpHbIE sBIeHUsA. TeroBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOIO JBHKEHMSI YacTHII.
Buytpennsis sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH 3Hepruu: Terjionepeaaya i COBEpIeHue

paboTHI.

Bungsr TCIIoNEepCaavyn: TCIJIOMPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KoimmuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BeEIIECTBA. 1€IUIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAITMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3zoBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMBa. Y IeJbHas TEIJIOTa CrOPAHUS.

[Tpuntuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH ¥ 3aI[UTa OKPY>KArOIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIEcCcaXx.

Hemoncmpavyuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.
Hab6mronenue nuddysun.
HabGmtonenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
HabGmronenue TeniaioBoro pacuimpeHus Tel.
W3meHenune naBiaeHuUs ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Buae! renionepenayn.
Oxak/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. HabOmronenne kunenus.
. Habnronenue noctossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mozeny TEeIIOBhIX IBUTATENEH.

©CooNORALDNE
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Jlabopamopnwvie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wnE

6. IlpoBepka ruMOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruu Tejla B pe3yibTaTe TeIJIonepeaadu u
paboThl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.
9. OmnpeneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.
13. Onpenenenne yaenbsHON TETUIOTHI ITABJICHHS Jb/IA.
Pazgen 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsAaoB. BzauMmoaeicTBue 3apsyKEHHBIX TEIN.
3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aMMOJIECHCTBHSI 3apsDKEHHBIX TEJI OT BEJTMUMHBI 3apsI0B U
pPaccTOSTHUS MEX]y TEJIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3iiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKAa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajIeNbHOE COEUHEHUE IPOBOJHUKOB.

Pabota 1 MOLIHOCTB 3JIEKTpUUECKOr0 TOKA. 3akoH Jxoyns—JleHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3HaUeHHe 7151 KU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] 3JIEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOMA.
DIIeKTpOCTaTUYECKAss UHTYKLIUS.
3aKOH COXpaHEHMsI AJEKTPUUECKUX 3apsiI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenpoBaHU€e CUIOBBIX JIMHUHI 2JIEKTPUUECKOTO TIOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psn.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH COnpOTHBIICHUM.
. B3aumozeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX M1OJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1osie Toka. DJIeKTPOMarHur.
. JlelicTBre€ MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DNeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccrnenoBanue sBIIeHUS 2JIEKTPOMArHUTHOW WHAYKIIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIEHNs MHIYKIIMOHHOTO TOKA OT YCJIIOBUHM €r0 BOSHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopnusie pabomul u onvimot.

OnbITh IO HAOIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JI HA IPOBOJIHUKU U AUDIEKTPUKHU.

C6opka u mpoBepka paboThl MEKTPUUECKON LIEIH OCTOSIHHOTO TOKa.

M3MepeHue U peryaupoBaHue CUIIbl TOKA.

W3mepeHnue U peryinpoBaHue HaIllPsHKEHUS.

HccnenoBanue 3aBUCMMOCTU CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3ucTopa M HAIPSKEHUs Ha PE3UCTOPE.

7. OnbITbl, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  JIEKTPHUUECKOTO  CONPOTHBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIAN [IONEPEYHOr0 CEYEHUs U MaTepHala.

8. IIpoBepka mpaBuia ClI0KEHUS HANPSHKEHUH MPH MOCIIEI0BATEILHOM COSIMHEHUH JBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuia Ui CHIIbI TOKA MPH NApaUIEIbHOM COCIUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI ANIEKTPUUYECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. Omnpenenenrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYILETr0 Yepes3 JIAMIIOUKY, OT HalpsHKeHUs Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. UccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.

15. 3yueHne MAarHUTHOTO MOJS IOCTOSHHBIX MAarHMTOB MpPHU HMX OOBEAMHEHUM W
paszeneHuu.

16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOAEUCTBUS KaTYIIKU C TOKOM U
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MarHuTa OT CHJIbI TOKa M HAaIlPaBJICHUS TOKa B KaTyILKE.
18. M3yueHne AeHCTBUS MArHUTHOTO IOJISl HA IPOBOTHHUK C TOKOM.
19. KonctpynpoBanue 1 u3y4eHue paboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEJOBaHHE
U3MEHEHMI 3HAUeHUs U HalpaBJICHUs MHIYKIIMOHHOIO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MTHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeiiHoe aprkeHne. CBo6ogHoe najaeHue. OnbIThl
lNanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMoCTh 1 meperpy3kH.



PaBHOBecHe MaTepuanbHOM TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecre TBEPIOTO Tea

C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroct, TpeHus. CBsi3b

SHEPrUu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHUYECKOTro JIBUXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE MyTEH U TPACKTOPHUH ABIKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pasHbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS IPSIMOJUHEHHOTO JBUKEHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O ABUKEHHUS.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIBHO KaOUHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOpPEHUS TeJla OT MAcChl TeJIa U AEUCTBYIOLIEH HA HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBaHust SHEPTUU NPU B3AUMOAECHUCTBUU TEl.

12. CoxpaneHnue UMIyJIbCca IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGmroieHre peakKTHBHOTO JBUKCHUS.

15. CoxpaHeHne MeXaHU4eCKOW SHEPTUU NMPU CBOOOIHOM I1aJICHUU.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MIPH JBI>KEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpynpoBaHMe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHHS
[IapUKa WIH TEIEKKH.

2. OmnpeneneHune CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IMMYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIB)KEHUU 0€3
HA4aJIbHOW CKOPOCTH.

5. [IIpoBepka rumnoTessl: €y Npy paBHOYCKOPEHHOM JABH)KEHUH 0€3 HaualbHOM CKOPOCTH
IIyTU OTHOCATCSA KaK PsiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenne kKodhPuIMeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTBl CUJIBI TPEHUS IPH PABHOMEPHOM JIBIDKEHUHM Tejla 10

FOpHBOHTaHBHOﬁ TTOBCPXHOCTH.



10. Onpenenenue pabOTHI CHIIBI YOPYTOCTH TPH TMOIBEME Tpy3a C HCIHOJB30BAHUEM
HETOABI)KHOTO U TMOABHKHOT'O OJIOKOB.

11. M3yuenue 3akoHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

KonebartenbHoe npmwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MepHoJ, 4acToTa,
amMIuTyna. MaremMaTud4ecKuil M NPYKUHHBIM MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexanndeckux BoJiH. [IposionbHbIe U monepeyHblie BOJIHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa ¥ BbIcOTa ToHA. OTpaskeHue 3Byka. MIH(pa3Byk u yabTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noj AeHCTBUEM CUIIBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IIPY>KUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenue npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

ok wnE

Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MAasITHHUKA.
2. OmpezaeneHue 4acTOThI U MEPHOJa KOJIeOaHU MTPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TEpHOAa KoJeOaHWI TOIBEIICHHOTO K HUTH TPy3a OT
JUTMHBI HUTH.
4. VccnepmoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka He3aBUCHMMOCTU IEepHOAa KOJEOAHWW Ipy3a, MOJBELIEHHOIO K HUTH, OT
Macchl Ipy3a.
6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MepH0/i1a KoJeOaHUu MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Pa3nes 10. DiieKTpOMarHuTHoOe 1M0J1e M JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BOJH. [lIkasa 3eKTpoMarHuTHBIX BOJH. MCronb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa AIEKTPOMArHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomut u onvimol.
1. U3ydeHwue CBOMCTB 3IEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOUIILHOTO TenedoHa.
Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. [IpsMosiMHEHOE pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOJIAX.



Jlunza. Xox nyuedr B nuH3e. Omnrtmueckas cuctema ¢oToamnmapara, MHKPOCKONa |
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel HptoToHa. CiiokeHue CrieKTpaIbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHEMHOE paCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Tpenomienue cBera.

OnTuyeckuii CBETOBOI.

Xon tyueit B coOMparomei JuHse.

XoJ1 1ydeil B paccerBaroleu JIMH3E.

[Tony4yenne n300paXkeHUi ¢ MOMOUIbIO JIMH3.

[Tpuniun aeictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rinasa.

11. Paznoxenue 0emoro cBeTa B CIIEKTD.

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

1.
2.
3.

No ok

HccnenoBaHue 3aBUCMMOCTH yIJla OTPAXKEHHsI CBETOBOTO JIy4a OT yIJla Ma/ieHusl.
W3ydeHne XxapakTepucTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTjla MPEIOMIICHUSI CBETOBOTO Jyya OT yIJia MajeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomryuenue n300pakeHUI C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OMNBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnpIThl MO BOCHPUATHIO LIBETA MPEIMETOB NPU UX HAOIIOAEHUU 4Yepe3 LIBETOBBIC
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omneitel Pesepdopaa u mnanerapuas moaens atoma. Moaens atoma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHE aTOMHOIO spa.
Hyknonnass moxens atomHoro sapa. M3oromel. PanunoaktuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX sIJiep.

SnepHble peakiuu. 3aKOHBI COXpPaHEHUS 3apsSJ0BOTO U MAaCCOBOTO YMUCEN. DHEPTHUsl CBI3U
aTOMHBIX siziep. CBsI3b MacChl U P)HEpruu. Peakunu cuHTe3a u aeneHus saep. VcTouHuku sHeprun
ConHua u 3B€3.

Snepnas snepreTuka. JIeiicTBUSA paAMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CrexTpsl HU3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CnexTp BoaoOpo/a.

HaGnronenue tpexoB B kamepe Buiibcona.

Pabora cuéruyrka MOHU3UPYIOMINX U3TYyISHHH.

Perucrpanus nznydenus: npupoAHBIX MUHEPAIOB U MTPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.
1. HaOGmroneHne CIUTONIHBIX M IMHEWYATHIX CIIEKTPOB U3IIYICHHS.



2. HUccnenmoBaHue TpPEKOB: HM3MEpPEHUE SHEPTUM YACTULBI 1O TOPMO3HOMY IyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENHEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJii CUCTeMaTu3aluu U
00001IeHNST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO MIPH U3YUCHUU
BCEro Kypca (pM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busuKe U1t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipu u3ydyeHnn JaHHOTO MOAYJISl PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIBHOCTH,
HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB O0OydeHus, (GopMHpYyeTCs €CTeCTBEHHOHAYYHAss TPaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJOB MCCIICOBAHUS IBIICHUN IPUPOABI U TEXHUKH, OBJIA/ICHHE YMEHUSMHU
OO0BSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJyYCHHbIC 3HAHMSI, pelIaTh 3ajaui, B TOM YHCIIe
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO AEATEILHOCTHBIA XapaKTep NAHHOTO pa3fera peaanus3yercs 3a CUET TOro,
YTO 00yYaroUeCs BHITOIHSIIOT 33/1aHUS, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBICHUS
B OKPY’KaroUIed MPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHIA, B TOM YHCIC IS
MIPOBEPKU THIIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAyYHBIE OCHOBBI HambOoOJee Ba)XHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HaIrpuMep, MPAKTHYECKOT0 MUCIOIb30BaHUS PA3IMUYHBIX HICTOYHUKOB SHEPTHH HA OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BUOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIlpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKH Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHHS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

- MPOSIBJICHHUE UHTEpPEeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (Qu3ndecKon
HayKU;

- [ICHHOCTHOE OTHOIIICHUE K JOCTHKCHHSIM POCCUNCKHX YIEHBIX--(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTHUBHOMY Y4YacCTHIO B OOCY>KICHUHU OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHCHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSTHE ICTETHMUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOIO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHUWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONICH KyIbTYpPHI;

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;

5) popMupoBanus KyJbTYPbl 310POBbS M IMOIUOHAJIBHOIO 0JIArONOJIYYHS:

- 0CO3HaHME LIEHHOCTH 0€30MacHOro 00pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaYKHOCTH IPaBUJI 0€30IaCHOTO MOBEACHUS HAa TPAHCIIOPTE, HA AOPOrax, ¢ AJEKTPUUYECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- chopmMupoBaHHOCTH HaBbIKa pedIEKCHH, PU3HAHUE CBOETO MpaBa Ha OMHUOKY M TaKOTO XKe
MpaBa y Ipyroro 4eJoBeKa;

6) Tpya0BOro BOCIIUTAHUS:

- aKTUBHO€ Y4YaCTHE B PEIICHUU MPAKTHYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTelbHON
OpraHM3alliy, TOPOAa, Kpasi) TEXHOJIOTUYECKOU U COIIMAIbHOM HAIIPaBIEHHOCTH, TPEOYIOLTIX
B TOM YHCJI€ U (PU3NYECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

- OpHUEHTAIMs Ha TpUMEHEHWE (U3MYECKUX 3HAHWM I penieHus 3agad B 00JacTu
OKpPY’KaloIllel Cpe/ibl, INIAHUPOBAHUS IOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCIEACTBUM AJIs
OKpY>Kalolllen cpespl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX PelIeHus;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

- TOTpPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHITIOJHEHUH WCCIECIOBAHUN U TIPOEKTOB
(bu3MYeCKOil HaMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTUX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO e TETbHOCTD;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIHpPOBATh HJEH,
MIOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SBJICHHUSIX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00J1aCcTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BBISABIIATH B3aUMOCBA3U IMPUPOHLI, OGH.IGCTBa N 3KOHOMHMKH,
B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

e - OLEHKA CBOMX JCUCTBUH C YYETOM BIIMSHUS HA OKPYXKAIOUIYI0 CPEAY, BO3MOYKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE YUeOHBIC ICHCTBUS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH W IIPOTHUBOPCYHA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BbIABJIATE HNPUYHUHHO--CJICACTBCHHBIC CBA3W IMPHU HM3YUYCHUH (1)I/ISI/ILI€CKI/IX SIBIICHUN H
IPOLIECCOB, JeNaTh BBIBOABI C WCIIOJB30BAHUEM JCAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIFOYEHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIUYMH;
CaMOCTOSITENILHO BEIOUPATH CIIOCO0 pemieHns ydeOHoi (Gu3ndeckoi 3a1aun (cpaBHEHUE
HECKOJIbKUX BapMaHTOB peILIeHHs, BbIOOp Hambonee NOAXOAALIEro ¢ Yy4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIHCKII HHCTPYMEHT MTO3HAHNS,

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (DPU3HUECKUN
HKCIIEPUMEHT, HEOObILIOE UCCIIEeI0BaHNE (PU3NYECKOTO SIBIICHUS;

OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlajibHEHIIIEe pa3BUTHE (PU3HUUECKUX TPOIECCOB, a TAKXKE
BBIIBUT'aTh NPCAINIOJIOKCHUSA 00 nx Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHbIE METO/blI, HHCTPYMEHTBI M 3alpOChl MPHU TIOUCKE W OTOOpe
uH($OpPMAIIUK WIH JAaHHBIX ¢ YUETOM MPEAIoKEeHHOW yueOHoM (hru3ndeckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THMUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (GopMy MpeacTaBieHus UHpopMmanuu u
WUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmamMu, HHOU
rpaduKoON U UX KOMOMHAITUSIMH.



KomMMyHuKkaTuBHbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0J¢ OOCYXIEHHS Y4eOHOro MmaTepualia, Pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT W
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep KaHnue OJIaroXKenaTeIbHOCTH OOIICHHUS,
COMOCTABJIATH CBOM CYXKJIEHUS C CYXKICHUSIMH JPYIMX YYaCTHUKOB JIHAJIOTa,
00OHapyY>XMBATh Pa3IUUHe U CXOACTBO MMO3UIIMIM;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHNUS, TPOCKTA);

MOHUMATh ¥ UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHAHON U MHAUBHIyaTbHOU PabOTHI MPU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JIOCTH>KEHHIO: PACTIPEACIISITh POJIM, 00CYKIaTh MPOLECChl U Pe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JOCTUTAsh KAYECTBEHHOTO pE3yJibTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OILICHUBATh Ka4YECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT 110 KPUTEPHUSIM, CAMOCTOSITEIILHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC y‘leﬁﬂble JeicTBUS

Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nyecKux 3HaHUM;

OpPUEHTUPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS pelleHuil (MHIUBUAYaJIbHOE,
IPUHITHE PELLICHUs B TPYIIE, IPUHATHE PELICHUHN IPyIIon);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh MPEIJIaracMbl€ BApUAHThI PEIICHU;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, IMOLIHMOHAJILHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh II1aH €€ H3MEHEHMUS,

OOBSICHATH MPUYNHBI TOCTHKEHUS (HEAOCTHKEHHSI) pe3yJIbTaToOB JIeATeIbHOCTH, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (PHU3HUUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUAM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

pu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpH peueHUuH (QU3UYECKUX 3aJad Wil B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MIPaBO IPYroro.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoniy oOydenuss B 7 Kjacce IpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

UCIIONIb30BAaTh TOHATHS: (U3MYeCKMe W XUMHYECKHE SIBICHHSA, HaOIIOACHHE,
9KCIICPUMCHT, MOJCJIb, T'HIIOTC3a, CAMHUIIbL (bPI?;I/I‘-IeCKI/IX BCJIMYMH, aTOM, MOJICKYIJIA,
arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
JBIDKCHWE  (paBHOMEpHOE, HEPaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpus,
paBHOJEHCTBYIOIIAs cuia, Jaedopmanus (ympyras, IJIaCTUYEcKasl), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pa3nuyath sBieHus (quddy3usi, TEIUIOBOE IBUKCHIE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPETIEHHON OCBIO BpAIICHUS, IIepeiada JaBJIeHHs TBEPABIMU TEIaMH,
KHUIKOCTSIMM M Tra3amu, arMoc()epHOe [aBJICHHE, IUIABaHWE TeJl, NPEBpAILCHHS
MEXAHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B
TOM 4YUCJIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: IPUMCPbI ABMXXCHHUA C pPa3IMYHBIMU
CKOPOCTSMU B JKMBOW W HEXHBOW INPHPOJE, NEHCTBHE CWIBI TPEHHS B IPUPOJE U
TEXHHKE, BIMSHHE aTMOC()EPHOro JaBICHUS Ha >KUBOW OpraHM3M, IUIaBaHUE PbIO,
pBIUard B TeJe YeJIOBEKa, MPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33a7a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBICHUH;

OIMMCBIBATh U3YYCHHBIC CBOMCTBA TEII U CI)I/ISI/ILICCKI/IG SABJICHUS, UCIIOJIb3YA q)HSI/I‘{CCKI/Ie
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CUJIa TPEHUsI, AaBjieHue (TBEPIOro
Tena, XUIKOCTH, Ta3a), BHITAJIKHMBAIOIIAs CHJIA, MEXaHWYeckas paboTa, MOIIHOCTb,
€40 Cujabl, MOMCHT CHIJIBI, KO3(1)(1)I/IIII/I€HT ITIOJIE3HOT'O HeﬁCTBHﬂ MEXaHU3MOB,
KHHETHYCCKAass W IIOTCHIIMaJIbHAs BHGPFI/ISI), IIpu OIMCAHHWU IIPABUJIBHO TPAKTOBATH
(bu3nuecKnit CMbICIT UCIOIb3yEMbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIMYHHY C
JPYTMMH BEJIMYMHAMM, CTPOUTH TpadUKH M3YyYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX
BEJIMYHH;

XapaKTECPpHU30BaATh CBOMCTBA TECII, (1)PI31/I‘~IGCKI/I€ SABJICHUS W IPOLECCCHI, UCITIOJIB3Y ITpaBuJIa
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackas, 3akoH Apxumena,
IpaBUIO paBHOBecHs pblyara (OJ0Ka), «30JI0TO€ TMpPaBUJIO» MEXaHUKH, 3aKOH
COXpaHEHMsI MEXAHWYECKOW PHEpruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa M 3alMCbIBATh €ro MaTCMAaTHYCCKOC BBIPAXKCHUC,

OOBICHSTH (1)I/ISI/I‘ICCKI/IG SABJICHUSA, TPOLECCHI 1 CBOMCTBa TECJI, B TOM YHCJIE U B KOHTCKCTEC
CI/ITyaIII/II\/’I MMPAKTUKO-OPUECHTHUPOBAHHOT'O XapaxkTepa: BBIABIIATDH IMPpUYHUHHO-
-CJIeJICTBEHHbIE CBS3M, CTPOUTH 00BbACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ Onopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBA (PHU3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 JeicTBHA, HWCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBA3BIBAIOIIINEC (1)PI31/I‘-I€CKI/IG BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIOBH 3a1a4U 3al1MChIBATH
KpaTKOe YCJIOBHE, MOJACTaBIATh (hU3HUECKHE BEIUYMHBI B (OPMYJbl U MPOBOJIUTH
pacy€Tbl, HAXOAWUTH CIIPABOYHbIC [aHHbIE, HEOOXOAWMBIE JJIs peIIeHUs 3anad,
OLIEHUBATh PEATMCTUYHOCTD MOTYYEHHOH (pU3MUecKOi BETMUHHBI,



pacrio3HaBaTth MpoOIEeMbl, KOTOPBIE MOKHO PEIIUTh PU MOMOIIN (PU3HUECKUX METO/IOB,
B OINMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINOJIOKEHHE (THIIOTE3Y),
pa3nn4aTth ¥ WHTEPIPETHUPOBATH NOJYYECHHBIH PE3yNbTaT, HAXOIUTh OIIMOKH B XOJ€
OIIbITA, JIEJATh BBIBOJIBI 110 €70 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPaTh YCTAaHOBKY U3
IPEJI0KEHHOI0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBI;
BBINOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MACChl Tesa, 00bEMa, CHIIBI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB ¢ yUETOM 3aJJaHHOM aOCOIMIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWIbl TpPEHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TEJI, CWJIbl YNPYTOCTH OT YIJIMHEHMS NPYXXUHBI, BBITAJIKUBAIOIIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH dYacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJIaBaHMS TeJd, YCJIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIEeJI0BaHMs, COOMpaThb YCTAHOBKY M BBIIOJHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOy4YECHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYUH B BHJIE IPEIOKEHHBIX Ta0JIUI U TPpauKOB, A€TIaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMS;

IIPOBOAMTH KOCBEHHBbIE H3MEpPEHUs (U3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTHU M TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha MOTIPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPesIOKEHHON
MHCTPYKLUU: [IPU BBINOJIHEHUN U3MEPEHUIN cOOMPaTh 3KCIEPUMEHTAIbBHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBI

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIMMBI JEHCTBUS NpUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOLIAIOIINECS COCY/ Ibl, OAPOMETp, pbluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTH;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpOM Ha WX ONMCAaHHA (B TOM 4MCIE: MOAUIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHIM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHM3HM I OOecredyeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COOJIIOIGHHS HOPM OSKOJOTHYECKOrOo TOBEACHHS B
OKpYXKarolleH cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HH(popMmanuu B MHTepHETe B COOTBETCTBHH C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS IPOTUBOPEUUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH Hay4YHO--TIONYJISIPHYIO JIUTEPATYPy
($U3UIECKOro coaepKaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOMW CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHBIE COOOLIEHHS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM yU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA anmapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEN;

IPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYyNIE B COOTBETCTBUHM C ITOCTABJICHHBIMU 3a/1a4aMH, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeMcTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb IPYIIIH,
BBICTPAMBAaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIb30BaTh MOHSTHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBHKEHHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBHILIECHHBI U HEHACBILLICHHBIN MMap, BJIA)XHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
T0JIE, POBOJIHUKHU U TUDJICKTPUKH, TOCTOSHHBIN SJIEKTPUUYECKUIN TOK, MATHUTHOE IOJIE;
pa3znuyarh SBJIEHMS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApPEHHE, KOHJIEHCALIUs,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHHE, Terjoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, WU3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, ACHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI HA MPOBOJAHUK C TOKOM, DJIEKTPOMAarHUWTHAas
WHIYKIUSA) 1O OINHCAaHUID MX XapaKTEpPHBIX CBONCTB M HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4Hclie (u3nueckre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHUE W
KamWUISIpHBIE SIBIIGHUS B TPUPOJE, KPUCTALUIBI B Tpupojne, uznydenue CouHila,
3aMep3aHue BOJOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
AIIEKTPUYECKHUE SBJICHUS B aTMOC(eEpe, DIIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeii¢ Mo0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HU Ha 3emiie, OJIsipHOe
CHUSIHHME, TIPH DTOM TMEPEBOAUTH TNPAKTHYECKYIO 3aladyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTMCHIBaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UIECKUE
BEIIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, YyJAENbHas
TEIUVIOEMKOCTh ~ BELIECTBA, YAEJNbHAs TEIUIOTA IUIABJIECHUS, YAEIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUN
3apsl, CHJIAa TOKA, JIEKTPUYECKOE HAIIPSHKEHUE, COTIPOTUBIIEHUE IPOBOIHHUKA, YIEIBHOE
COTMPOTHBIICHUE BEIECTBa, pab0Ta U MOIIHOCTH DIEKTPHUECKOTO TOKA), MPU OMHCAHUN
MPaBUJIILHO TPAKTOBATh (DM3UYECKUN CMBICIT MCTIOIB3yEeMbIX BEIUYHH, 0003HAYCHUS U



eAVHUIIBI (PU3NYECKUX BEIUYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIUE JaHHYIO
(GU3MYECKYI0 BEIMYUHY C JAPYTUMH BEIHYMHAMHU, CTPOUTH TpadUuKH H3yYECHHBIX
3aBUCHUMOCTEH (PU3NYCCKUX BEIUIHH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIE€ TIOJIOXKEHUSI MOJIEKYJISIPHO--KNHETUYECKOW TEOpUU CTPOEHUS BEILECTBA,
MIPUHIIMII CYTIEPIO3UIINH MTOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /15 yyacTka LienH, 3akoH J[xoyns—JIeHna, 3akoH coXpaHeHUs SHEPTUH, IPU
3TOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPA)KCHHUE;

OOBSICHATH (pU3MYECKHE TMPOLECCHl W CBOWCTBA TEJl, B TOM YHUCIE U B KOHTEKCTE
CUTyaluin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
OTopoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3amadyud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (PM3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33a1a4H 3aIUChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX Ui PELICHUS 3a/Jayd, BHIOMpATh
3aKOHBI U POPMYIIBI, HEOOXOAUMBIE AJIs €€ pelIeHHs], IPOBOAUTH PACUETHI U CPAaBHUBATH
MOJIyYEHHOE 3HaueHUe (PU3NYECKOMN BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh NPOOJIEMBbI, KOTOPHIE MOKHO PELIUTH TPH TOMOIIH (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OIKMCAHUE MCCIIEJOBAHUS, BBLACIATH IIPOBEPSEMOE IPENAIOJIOKEHHE,
OLICHMBATh MPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;
IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HATPEBAHMS IIPU U3JIYYEHHUH OT LIBETA
W3NIydaronie  (MOrJIomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAuM €€ MOBEpXHOCTH, DJEKTpHU3alus Tel U
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3aPsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJlW3alysi MarHUTHBIX MOJIEW TOCTOSIHHBIX MarHUTOB, AEMCTBUS MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JI€KTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh TMpOBEPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTaHOBKY W3 TMPEMNIOKEHHOTO O0OpyIOBaHUS, OMHCHIBATH XOJ OMNbITA H
dbopMyITUpOBaTh BHIBOJIBI;

BBINIOJIHATH MPSIMbIE U3MEPEHUsI TEMIIEPAaTypbl, OTHOCUTEIBHON BIAXKHOCTH BO3]1yXa,
CWJIBI TOKA, HANpPSOKEHUS C MCIOJIb30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(¢u3NYeCKUX BEIWYHMH, CPaBHMBATh pE3yJIbTaThl W3MEpPEHUN C Y4ETOM 3aJaHHOI
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUSI HA TPOBOJIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEIOBaHNE, COOMPATh YCTAaHOBKY U BBINOJIHSITH W3MEPEHUS, CIerys
MPEUIOKEHHOMY TUIaHy, (DMKCHPOBATh PE3YNbTAThI MOTYYCHHONW 3aBUCUMOCTH B BHJIE
TabNuIl ¥ TpaduKOB, IeJaTh BHIBOBI MO PE3yabTaTaM UCCIIEIOBAHUS;



MPOBOANTHh KOCBEHHBIC M3MEpeHUs (U3MUECKUX BENUYHMH (yIelbHAs TEIIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUUYECKOIO TOKA):
IUTAHUPOBATh W3MEPEHHS, COOMpaTh OKCICPHUMEHTAIbHYIO YCTAaHOBKY, CIEIys
MPEII0KEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEITMUYUHBL;

coOmoaTh TpaBWjia TEXHUKH Oe30macHOCTH Ipu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOMl Ha MX OMHCAHUS (B TOM YHCIIE: CHUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBas TypOHHA, aMIIepMETP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOM
SHEPruM, OJJIEKTPOOCBETUTENbHBIE MPHOOpPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUUECKUE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEINb
MOCTOSTHHOTO TOKA), HWCIOJIb3Yys 3HAaHUS O CBOHCTBaX (DU3MYECKUX SBJICHHHA U
HeoOXouMble (PU3HUECKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W HM3MEPUTEIbHBIC MPUOOPHI TIO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, JIBUTATEh BHYTPEHHErO CrOpaHUs, AJIEKTPOCKOIl, PEOCTaT), COCTaBIATH
CXEMBI IJIEKTPUYCCKUX IIETICH C MOCIEA0BATEIbHBIM U MapaJICIbHBIM COSAMHEHUEM
3JIEMEHTOB, pa3Ninyasi YCIOBHbIE 0003HAUEHUS JIEMEHTOB AIEKTPUUECKUX LIETICH;
MPUBOJUTh TMPUMEPHl  (HAXOMUTh HMHPOPMAIMIO O TMpHUMEpax) MPAKTHISCKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEAHEBHOM >KM3HHM ISl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHuH ¢ OpuOopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlEeH Cpee;

OCYIIECTBIISATH MOUCK HHPOpMAIUH (pu3udeckoro coaepxanus B IHTepHeTe, HA OCHOBE
MMEIOIIMXCA 3HAHUN M MYTEM CPaBHEHUS JOTOJHUTEIBHBIX HMCTOYHHUKOB BBIICTSATH
uH(pOpMaIINIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITH MOXKET OBITh HEJJOCTOBEPHOIA;
WCIIOJIH30BaTh MPHU BBITIOJTHEHUN YUEOHBIX 3aJaHUN HayYHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3HYECKOTO0 coIep KaHUsI, CIIPABOYHbBIE MaTEePHAIIbI, pecypchl ceTi HTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl HHPOpPMAIUM U3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIE MMHCHMEHHBIE W KpaTKHe YCTHBIE cooOIIeHus, 00001as
nH(pOpMAIHI0O U3 HECKOJbKMX MCTOYHUKOB (PU3UYECKOTO COJEP)KAHUS, B TOM YHCIIC
nyOMMYHO  TPENCTaBISITH  PE3yabTaThl  MPOCKTHOW WM  HCCIEI0BATENbCKOMN
JIeATETbHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YYEHHBIM MOHATHIHBIA anmapar
Kypca (pU3HUKHU, COMPOBOXKIATH BRICTYIUICHUE TIPE3EHTAIINEH;

IpPU BBIMIOJHEHUH YYEOHBIX MTPOEKTOB M HCCIAEAOBAaHUN (U3MUYECKUX TPOIIECCOB
pacrpeieniaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJadaMH,
CICIUTHh 32 BBIOJHCHHEM IUTaHA JEUCTBUH W KOPPEKTUPOBATh €ro, aaeKBaTHO
OIICHMBATh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTh  TPYIIBL, BBICTpaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSBIISi TOTOBHOCTh pa3pemaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUM:

WCIIOJIB30BaTh TIOHATHS: CUCTEMA OTCYETA, MaTepHalbHAs TOYKa, TPACKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOrO Teia, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HH(QpPa3ByK U  YyJIbTPa3BYK,
AJIEKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHHWsI M TIOTJIOIICHUs, anbga-, Oera- U Tamma-
U3JIy4€HUs, U30TOIIb, iAEPHAs SHEPTE€THKA,;

pa3iauyaTrh SBIECHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSMOJIMHEHHOE IBUKEHHE,
PABHOYCKOPEHHOE MPSIMOIIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJCIHCTBUE TeJl, PEAKTUBHOE JBUXECHHUE,
KoyiebaTebHOe JBIKEHHE (3aTyXaloIMe W BBIHYXACHHBIE KoJeOaHUs), PE30HAHC,
BOJIHOBOE JIBWJKCHHME, OTpPaK€HHE 3ByKa, MPSAMOJIMHEHHOE pacIpOCTpaHEHHUE,
OTpa’kKe€HHE U IPEJIOMIIEHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, IUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOI O CIIEKTPA U3IIY4YEHHUS ) 110
OIHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE
bu3nueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKpY’KarolleM Mupe (B
TOM yHclie (U3NYECKUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJICHUS B  INpUpOjAe, OuOJOrMYecKoe  JeicTBUe  BUAUMOIO,
yIbTPauOIETOBOTO U PEHTIC€HOBCKOIO H3JIY4YEHUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, pAAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JeIICTBUE paIMOaKTUBHBIX U3IYyYEHUNH HAa OpraHU3M 4eJlOoBeKa), IpU 3TOM NEPEBOIUTD
NPAaKTUYECKYI0 33Jady B yueOHYIO, BBIICNIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tejla NMPH HEPaBHOMEPHOM JIBUXKEHHHU,
YCKOpEHHUE, MepeMelIeHne, MMyTh, YIIoBas CKOPOCTb, CHa TPEHUs, CUIa YHPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC TeJla, UMITYJIbC TE€Na, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIAJIbHAS SHEPTHsI CKATOM MPYKUHBI, KWHETUUYECKAs
SHEprus, MoJHasg MEXaHUYeCKasi JHEPIusl, IEPUO U YacToTa KoJeOaHU, 1JIMHA BOJHBI,
IPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, II0KA3aTENIb MIPEIOMIIEHUS CPEMbI),
IpU ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIb3YEMbIX BEIMYHH,
0003HaueHMs M eUHUIBI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYIO GU3UYECKYIO BETUUYHUHY C IPYTUMH BEIMUYNHAMU, CTPOUTH IPpaUKU U3y4EeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIOJIb3Ys 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TSTOTEHUS, MPUHIUI CYNEPHO3UIMH CHII,
IPUHLIMAII OTHOCUTENBHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHMUsSI M TIPEJIOMIIEHHS CBETA, 3aKOHbl COXPAHEHHUs 3apsJ0BOrO0 H
MacCOBOI'0 YUCEJI IPU AJIEPHBIX PEAKIUX, IPH ITOM JIaBaTh CJIOBECHYIO (POPMYITHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

OO0BSACHATH (PpU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOPOil Ha 2—



3 U3YyY4CHHBIX CBOWCTBA (UBUYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

peiaTth pacuéTHbIC 3aa4l (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCTIONb3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBAalOIIUE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE MU
U30BbITOYHbIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOAMTH PAcUéTbl W OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOI'O 3HAYCHUS
(bU3HYECKON BETUIMHBL;

pacrio3HaBaThb MPoOIEMbl, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIOJIb3YSl OINKMCAHUE UCCIEOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH TMOPSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3yNbTaThl HAOIIOACHUN U OIIBITOB;

IIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCHMOCTh
nepuoja KojaebaHuil MpyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPY>KUHBI U
HE3aBUCHMOCTb OT aMILIUTY/ bl MaJIbIX KOJI€OaHUH, MPSAMOJIMHENHOE pacpOCTPaHEHNE
CBETa, pa3ioKeHHe OEeIOoro CBeTa B CIEKTP, U3yUeHUE CBOMCTB H300paKeHUs B IIIOCKOM
3epKaje U CBOWMCTB H300pa)KeHUs MpeaMeTa B coOuparolield JHuH3e, HaOltoIeHue
CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB W3JIyUYEHHUS): CaMOCTOSTENIbHO COOUpPATH
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJOBaHUs, OMHCHIBATH XOJ OMbITA WU €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IIPOBOAMTH IPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpENeNss CpeaHee
3HaYeHHEe u3MepAeMoil BelUYuHbl ((POKYCHOE pacCTOSIHHE COOUparoie JIUH3bI),
000CHOBBIBAThH BBIOOP Crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MPOBOAMUTH HCCIIEOBAaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HUCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM (3aBUCUMOCTD ITYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HavaIbHON CKOPOCTH, TIEPHO/ia KoJieOaHUH MaTeMaTHYECKOTO MAasITHUKA OT JITTUHBI
HUTH, 3aBUCUMOCTH YIJla OTPAXXE€HUs CBETA OT YIJIA MAaJ€HUS U yria MNPeJOMIICHHS OT
yria majJieHus1): TUIaHUPOBaTh HCCIEOBAaHUE, CAMOCTOSATEIHHO COOUpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yiabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE
TabJIML ¥ TpauKOB, 1e7aTh BHIBOBI 10 PE3yIbTaTaM UCCIIEI0OBAHUS;

IIPOBOJAUTH KOCBEHHbIE HU3MEpPEHMs] (U3NYECKUX BEIMYUH (CpedHsisi CKOPOCTb U
YCKOpEHUE Teja NMPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/eHus,
KECTKOCTh TMPYKUHBI, KOXPDUIIMEHT TPEHUS CKOJBXKEHUS, MEXaHHueckas pabora u
MOIIIHOCTb, YACTOTA U MEPHOJ] KOIeOaHUI MAaTeMAaTUYECKOTO U IPY>KMHHOTO MasiTHUKOB,
onTHYecKas Ccwia coOuparolied JUH3bl, pPaJUOaKTUBHBIM (OH): MIaHUPOBATh
U3MEpEeHHs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHATH H3MEPEHUS,
cienys Npeyio)KeHHON MHCTPYKIIMH, BBIYUCIIATh 3HAU€HUE BEJTMUMHBI M aHAJTU3UPOBAThH
MIOJIy4YEHHBIE PE3YJIBTAThl C YYETOM 33JaHHOU MOTPEIIHOCTH U3MEPEHUN;

coOyo/iaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;

pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJENeH: MarepualibHas
TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO SApa;

XapaKTepu30BaTh NPUHILUIBI JIEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOIl HA UX ONMUCAHUS (B TOM YHUCIE: CIUAOMETP, JaTYUKU MTOJTOKEHHUS,



paccTosSHUS M YCKOPEHUs, paKeTa, 3X0JI0T, OYKH, IEPUCKOI, (poToamnmapar, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), wncCHosb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMbl JUIsl MOCTPOCHHUs H300pakeHUN B IIOCKOM
3epKajie U coouparoiei JTuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O MpHUMepax) MPaKTHUYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW KM3HM M OOecredeHus
0€30MaCHOCTH TMpH OOpaIleHud C NPUOOpPaMU W TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHS HOPM O3KOJOTHYECKOTOo TIOBEJACHHUS B
OKpYKalolllei cpee;

OCYIIECTBIISITh MOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITeNIbHO (DOPMYJIHPYsSI TMOMCKOBBIA 3ampoCc, HAXOJUTh IYTU OINpeAeTCHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh IPH BHINOJIHEHUH YUEOHBIX 33JaHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYPY
(bu3nYECcKOro coiep KaHus, CIIPaBOYHbIE MaTEePHAIIbl, pecypchl ceT HTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl HHPOpPMAIMM U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE HH(OPMAIIUU U3
HECKOJIbKUX HCTOYHMKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO IPENCTaBIATh
pe3ysbTaThl IPOEKTHOM WM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPAMOTHO
UCIONIb30BaTh W3YYCHHBIN MOHATUHHBIA ammapar HW3y4aemoro pasnena (Qpusuku u
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpUHu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3nen 1. ®usuka u eé pojib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
11 ®dusuka - HayKa 0 PHPOIC 2 bubmmorexa LIOK
' K pupon https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
VISHHCCITHE BETIHIHAL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmmorexa LIOK
' i s https://m.edsoo0.ru/7f416194
Hroro no pazueny 6
Pa3nean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
2.1 CtpoeHue BelecTBa 1 Bubmmorexa LIOK
' P B https://m.edsoo0.ru/7f416194
99 JIBHM>XeHUE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bu6 OK
3.1 MexaHH4ecKoe OBIKEHIE 3 nosmotexa I

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




bubmuorexa [JOK

2 n 4
3 HEPIIA, Maced, fHIoTHOCTE https://m.edsoo.ru/7f416194
bubmuoreka [JOK
: .B 14
33 Cuna. Bt o https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
4.2 JlaBIIeHHE )KUIKOCTH 5 bubmmorexa LIOK
' s https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 TMOCpepHOC AaBICHHE 6 https://m.edsoo.ru/7f416194
JleiicTBUE KUJIKOCTHU U Ta3a Ha bubnuoteka [JOK
4.4 . 7
NOrpYXEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [JOK
>1 Paora i mowmocTs 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
52 Hlpoctere MexaHH3MEI > https://m.edso00.ru/7f416194
bubmuorexa [JOK
5.3 M 2
CRAHMHCCRAT SHEph https://m.edsoo.ru/7f416194
Hroro no pazneny 10
Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB 110
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8 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pgen 1. TensioBbIe IBJICHUS
1.1 CTpoeHue U CBOHCTBA BEIISCTBA 7 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
1.2 T 21 1 5
SILIOBBI HPOHCCChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DeKTpUUIeCKue 3apsabl. 3apssKeHHbBIS 7 1 bubmuoreka [IOK
' TeJla ¥ UX B3aMMOJIEHCTBHIE https://m.edsoo.ru/7f4181ce
buo6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 htI/tIp::I;I/(;T.e;ijascl)_E).ru 17§4181ce
bubmmoteka IIOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHt https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMarHuTHas UHIYKITHAS 2 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Hroro o pasneny 35
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10
- 66 3 145
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9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne n/m P Kontpoabnbie  IIpakruueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubnuoreka [{OK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.2 B i 20 1 3
SanMoACHeTEIE TeX https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 3 10 3
AKOHRL COXpaHCHIt https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bubmmoteka IIOK
2.1 M 0 7 3
CATITCCIIE KOTChAHIA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paspen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 5 5 bubnuotexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3gen 4. CBeToBbI€ AIBJICHUSA




4.1 3aKOHEI PacIpOCTPAHCHUS CBETA 6 2 bubmmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2
JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4, P 2
3 A3NOEHNE OEN10r0 CBETa B CIISKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBblIe iBJICHUSA
51 HcnyckaHue U MOTJIOIIEHHE CBETA AaTOMOM 4 1 bubmmorexa LIOK
' Y H https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOrO a 6 1 bubmroreia LIOK
: TPOEHHE ATOMHOTO S
p AP https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
: s 7 1
>3 AACPHPIC peartitn https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 3 5 bubmuoteka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I10O 9 97
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
N KounyecTBo 4yacoB 1 JIeKTPOHHBbIE U(PPOBHIE
° ara
Tema ypoxa Konrposbusie | IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YyYeHUS
padoThbI padoTbI pecypcbl
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SIBnenust npupoabl
2 dusnyeckue SABICHUS 1
3 duznyeckue BETUIHHBI U UX 1
U3MepeHue
VYpok-uccnenopanue "M3mepenue
TEeMIIepaTyphl MPU MOMOIIIH
4 PATYPRLTP 1 1
XKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKa TEMIEPATyphI"
Metoabl Hay4HOTO MTO3HAHMUSL.
5 0 (;:q . 1 bubmuorexa [JOK
nucanue PU3NYECKuX SBJICHUMN C
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTIeH
Ypok-uccnenosanue "IIpoepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
6 apuka, mymeHHOro 1 1
TOPU30HTAILHO, TEM OOJIBIIE, YEM
OoubliIe BHICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI
. P ’ 1 bubnmoreka [IOK
JTIOKa3bIBAIOIINE TUCKPETHOE
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
bubnmoreka [JOK
8 JIBr>KeHHE YacTHI] BEIISCTBA 1 1

https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI 11O

9 HaOJII0ICHUIO TEIUIOBOTO
pacIIupeHus Ta30B»
10 ArperaTHble COCTOSIHUS BEILIECTBA
OcoOeHHOCTH arperaTHbIX
coctostHU# BoJibl. OO00IIeHHE TIO bubnmoreka [JOK
11
pazneny «IlepBoHavyaabHbBIC https://m.edsoo.ru/ff0a0378
CBEICHUS O CTPOCHUHU BEUIECTBA
MexaHuueckoe TBUKEHHE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
13 CxopocTb. Equnuiibl ckopocTu bubmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacyer nmyt 1 BpeMEeHM BUKEHUS bubmorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnuoreka [IOK
UHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
[ImoTHOCTE BeniecTBa. Pacuer
16 MaccChl 1 06’5611\1/113 TeJa 1o ero bubmmoreia LIOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlabopaTopHas pabota
17 «Omnpenenenne MIOTHOCTH
TBEPAOTO TEJIa»
18 Pemenne 3anay mo teme bu6mmorexa [IOK
"[TnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al123c
Cuita Kak XapakTepHUCTHKA
19 B3auMozeiicTBus ten. Cuna

ynpyroctu. 3akoH ['yka




Jlaboparopuas padota «3yueHue
3aBHCHUMOCTH PACTSHKCHHUSI

20
(nedopmanun) NpyKUHBI OT
IIPUIIOKEHHOMN CUIIBD»
21 SBnenue Tsarorenus. Cumna
TSDKECTH
C .
22| acooii e, Bec rema. Perne binorera LIOK
e ' | https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "Cuiia TshKecTH
C
2| mranerax, Gumsccxe binorera LIOK
' https://m.edsoo.ru/ff0al502
XapPaKTEPUCTUKHU TIJIAHET
24 Nsmepenue cun. JluHamomer bubmorexa LIOK
P ’ P https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 B .H
c¢ Telia. TiepecomMocts https://m.edsoo0.ru/ff0al778
C ,
26 H:lIl'(I) X;ZIJ{IIZIG{S;?(XHZH; HOH HpsIMOi bubnuorexa LIOK
paae 8 P ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
Cuna tpenus u €€ Buabl. TpeHue B bubnuorexa [JOK
28
NPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydeHue
3aBUCHMOCTH CHUTBI TPEHHS BuGmorexa LOK
29 CKOJIbXKCHUS OT CHJIBI IaBJICHUSI

XapakTepa COIPUKACAIOIINXCS
IIOBEPXHOCTEW

https://m.edsoo.ru/ff0alcc8




Pemenue 3agau Ha onpeneneHue

30 PaBHOJECHCTBYIOIIEN CUJIIbI
Pemenue 3anau mo remam: «Bec
31 tenay, «I'padpuyeckoe bubmuorexa [IOK
n3o0pakeHue cuin», «CHITbI», https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUIT»
KontponbHas paboTa mo TeMam:
«MexaHU4ecKoe IBUKCHHEY,
32 «Macca, III0THOCTBY, «Bec Temay,
«I"paduyeckoe n3o00pakeHue
cuiy», «CHUIIbD»
33 JaBnenue. CriocoObl yMEHbIICHUS bubmuorexa [JOK
Y YBCIIMUCHHS JTaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 faBJ'IGHI/ISI rasza ot o0béma bubnuorexa LIOK
’ https://m.edso0.ru/ff0a2376
TEMIIEPATYPhI
Ilepemaua maBiaeHUS TBEPABIMU
35 TGJ‘II;BTI/I )KEHKOCTﬂMI/I " f“)illl%aMI/I. bubmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
3akoH [lackams
aBJICHUE B YKUJIKOCTH U Tra3e
36 fbﬂBaHHoe ,ueﬁf:lTBHeM CHUJIBI ’ bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSOKECTH
Pemenue 3amau mo reme
37 «JlaBleHue s JKUJIKOCTH U Ta3e. bubmorexa HOK
https://m.edsoo.ru/ff0a2826
3axon [lackamsay»
38 CooOrmmarommuecs cocyabl Bu6miorexa LIOK

https://m.edsoo.ru/ff0a2970




bubmuorexa [JOK

r .
39 FAPABIIIHCCITHI Hpeee https://m.edso0.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
YKUJIKOCTHBIN HACOC
41 ATmochepa 3eMiIH U IPUIKHBL € bubmumoreka [IOK
CYILIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bubnnorexa [HOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune armochepHOro bubnnorexa [HOK
nasneHus. OnsiT Toppuueu https://m.edsoo.ru/ff0a2da8
“ 3aBUCHMOCTB aTMOC(HEepHOTO BuGmmorexa LOK
AABIICHI OT BRICOTRL HAZ YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme "
ATmocdepHoe naBneHue”
- JlelicTBue ®UIKOCTH U ra3a HA Bu6miorexa 1IOK
or HHOE B HUX TeJIO.
OTPYIREHHO® e1e https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas pabota
«OmpeneneHne BEITAIKUBAIOIICH bubnuorexa [JOK
48 . .
CHUIBI, JICHCTBYIOIICH Ha TeJIo, https://m.edsoo.ru/ff0a33fc
MTOTPYKEHHOE B KHUJIKOCTh)
JlabopaTopHas paboTa 1mo Teme BuGmorexa LIOK
49 «HccnenoBanue 3aBUCHMOCTH Beca

Tela B BOAE OT 00bEMa

https://m.edsoo.ru/ff0a3514




MOTPYKEHHOU B KUIKOCTb YaCTH
Tena»

50

IlnaBanue Ten

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoHcTpyupoBanue apeomerpa
WM KOHCTPYUPOBAHUE JIOAKU U
ompeJiesieHue e€
rpy30noabEMHOCTH"

52

Pemenne 3amad mo remam:
«IlinaBanue cynos.
BosnyxorutaBanuey, «/laBnenune
TBEPABIX TEJ, )KUIAKOCTEU U ra30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonTponbHas padbota no teme
«/laBiieHne TBEpABIX TEN,
JKUJIKOCTEH M Ta30B»

54

Mexanuueckas padota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Momntaocts. EquHUIEI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccienopanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
HOIBEME IO JIeCTHHUIE"

57

[Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cun Ha peiuare

58

Pbiuaru B TeXHHKE, OBITY U
npupoae. JlabopaTopHas pabora

0.5

bubnmoreka [JOK
https://m.edsoo.ru/ff0a478e




«MccnenoBanue ycioBui
PaBHOBCCHUS pbIyara»

59

Pemmenue 3aay no temMe «Y CI0BUS
paBHOBCCI/ISI pblqara»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

Koadduuuent nmoneznoro
JIEUCTBUS MEXaHU3Ma.
JlaGoparopHnas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckasi 3Heprusl.
Kunernueckas 1 noTeHIHaIbHAas
SHEprus

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKcneprMeHTalIbHOE
OINpEIEIICHUE U3MEHEHMS
KMHETUYECKOUN U MMOTEHIUAIBbHON
SHEPTUU NPU CKAaThIBAaHUM Tea 110
HAaKJIOHHOM TIOCKOCTH"

65

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

66

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexXxaHU4ecKoe
nBmkenne"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6




OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

66
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8 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne i/ Tema YpoOKa KOHTpOJILHLIe HpaKanecKHe 05pa3OBaTeJIbHLIe
Bcero U3Y4YEeHUsS
padoThbI padoTbI pecypcbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [IOK
TECOPHH U MX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
5 Macca u pa3Mep aToMOB U 1
MOJIEKYI
Mogenu TBEPIOro, JKUAKOTO U
3 ra3§o6pa3H011)"I([) CO(;TO}IfI[I/Iﬁ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBbsicHEeHHEe CBOWCTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOT0
4 COCTOSTHUH BEIIeCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopdubie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KalTHIJUISIPHOCTb. 1 bubnnoreka [JOK
[ToBepxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciIupeHne U cxaTtue 1 bubmorexa IOK
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBs3b
8 TEMIEPATYPHI CO CKOPOCTHIO 1
TEIJIOBOTO ABM)KEHHUS YaCTHUIL




9 Buytpennss sneprus. CriocoOsr bubmumoreka [IOK
U3MCHEHHsSI BHYTPEHHEH dHEPIUu https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buast Terionepeatn https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuus
"[IpakTHYeCKOE UCIIOIB30BAHUE
11 TerEIOBLIX CBOWCTB BELIECTB U bubmorexa HOK
https://m.edsoo.ru/ff0a65c0
MaTepHayioB B MEJIAX
sHeprocoepekeHus"
12 KomunuectBo TemnoTel. Y eabHas bu6mmoreka [IOK
TEII0EMKOCTD https://m.edsoo.ru/ff0a6976
| e
https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGoparopHas paboTa
14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TEII000MEHa TP CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOHOM U Topsiueit BOAbI"
Pacuer konngecTBa TEIIOTHI,
15 HEO0OXOIMMOTO /IJIsi HarpeBaHUs
TeJa U BBIICTSIEMOTO UM MIPH
OXJIAXKICHUN
JlaGopaTopHas pabota
16 "OHpEI[eJ‘II;HI/IC I;)/ILCHBHOﬁ bubmorexa HOK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus ToMBa. Y 1eiabHas bubnmnoreka [JOK

TCIJIOTA CTOpaHusA

https://m.edsoo.ru/ff0a7b5a




[InaBnenue u oTBEpAECBaHUE

18 KPHUCTAJUIMYECKUX TEJ. Y AeIbHas bubmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABIICHUS
JlaboparopHas paboTa
19 "Onpgneniﬂne I;z[eanoﬁ TETUTOTHI Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0a72fe
IUTABJICHUS JIbJIA

20 [Tapoo6pa3zoBanue u bubnnoreka [JOK
KoHeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temiora
apooOpa3oBaHuUs U KOHICHCALIMH.

21 BaEHCI/ISIOCTL TeMnepaTyIllobI ) bubmorexa LIOK

https://m.edsoo.ru/ff0a786¢
KHIICHHS OT aTMOC(EPHOro
JTABJICHHUS
BrnaxnocTs Bo3ayXa.

99 JlaGopaTtopHnast pabota bubnuoteka [JOK
"OmnpeencHre OTHOCUTEIBHOM https://m.edsoo.ru/ff0a7628
BJIQYKHOCTH BO3yxa"

93 Pemenue 3agau Ha onpeneneHne
BJIQXKHOCTH BO3]TyXa
[TpuHIMIBEL PAOOTHI TETLTIOBBIX

24 nsurareneif. [lapoBas TypOuHa.

JIBurarens BHYTPEHHETO CrOpaHUs
KIIJI TemioBoro aABUraTes.
25 Tel‘[f['IOBBIe J:[BI/IrafeJm U 3allUTa bubmorexa HOK
N https://m.edsoo.ru/ff0a7c7c
OKPYXKArOIIeH cpebl
3aKOH COXpaHEeHHUS U
26 NpEeBpaIlEHHs SHEPTHH B

TCIJIOBBIX ITponIeccax




27

[ToaroroBka Kk KOHTPOJIBHOMN
pabore no teme "TermnoBbie
ABJIeHUs. VI3MeHeHune arperaTHbIx
COCTOsIHUI BelecTBa"

bubmuorexa [JOK
https://m.edsoo0.ru/ff0a83f2

28

KontponbHast pabora o Teme
"TeruioBrle ABIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMI BemecTna'

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpuszanus Ten. J[Ba poga
ANEKTPUUYECKUX 3apsI0B

30

VYpok-uccienoBanue
"OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"

31

BiaumoericTBre 3apsKEHHBIX
ten. 3akon Kynmona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUYECKOE TOJIE.
HanpsskeHHOCTB IEKTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
ANEKTPUYECKUX TMOJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snektpuyeckux
3apsiIoB. DIIEMEHTAPHBIN 3apsil.
Crpoenue aToma

34

[TpOBOTHUKY U JUIIEKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsizia

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemienne 3ama4d Ha MMPUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3aps10B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc




DNEKTPUUECKUN TOK, YCIIOBUS €TI0

36 cyuiectBoBaHus. VicTouHUKH bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlecTBUS 2IEKTPUUECKOT0 TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 3JICKTPUYECKOTO TTOJISI Ha 1
MPOBOJHUKHU U JUAIEKTPUKHU"
39 DJIEKTPUUYECKHI TOK B METaIlIaX, bubnnoreka [JOK
JKUIAKOCTSAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lemb U e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabota
41 "N3mepenue u peI;an/II;OBaII{)He 0.5 bubmorexa LIOK
\ https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DNeKTpUUECKOe HAMpsKEHHE.
42 Bonbsr™metp. JIaGoparopHas 05 bubnuoteka [JOK
pabota "M3mepenue u https://m.edsoo.ru/ff0a%e14
peryinupoBaHue HanmpspKeHus "
ConpoTuBieHNE MPOBOTHUKA.
43 Yneibﬁoe COHpOTPII)BHeIilﬂe bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
BElIeCTBa
JlaGopaTtopHnast pabota
"3aBUCUMOCTD JIEKTPUUIECKOTO
44 COTMPOTHBIICHUS TPOBOJHUKA OT 1 bubnmnoreka [JOK

€ro JUIMHBI, MJI01Ia 11
MONEPEUYHOT0 CEYCHUS U
Marepuaia"

https://m.edsoo.ru/ff0aa738




3aBUCUMOCTDH CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma ayis Bu6mnorexa LIOK
p ' s https://m.edsoo.ru/ff0aad44a
ydacTka 1enu
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UIYIIETO Yepes bubmuorexa [JOK
PE3UCTOP, OT COINPOTHUBICHHS https://m.edsoo.ru/ff0aa04e
pE3UCTOpa U HAIPSHKEHUS Ha
pe3ucrope"
I1
47 n;) C;;Jf:;:;s: I::I:)Ze I/I;IHeHI/I}I bubmorexa LIOK
P A https://m.edsoo.ru/ff0aa04e
MIPOBOITHHKOB
JlaGopaTtopnast pabota "I[IpoBepka
MPaBUIIA CIIOKEHUS HAITPSKECHUIN bubnuoteka [JOK
48
IPH MOCIICI0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHast pabora "I[IpoBepka
IIpaBUJjIa I CUJIBI TOKA MIPU bubnnorexka [JOK
49
napajuieIbHOM COCIMHCHUU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
I
S https://m.edsoo.ru/ff0aaf8a
COETMHEHUS IPOBOTHUKOB
Pa6
51 3121161?: aHZZC?(TfOO;ZZa 3aKoH Bu6miorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
Jlab 0
abopatopHas pabora bubnuorexa [JOK
52 "Onpenenenue paboTsl U

MOIIHOCTH 3JIEKTPHUYECKOIo ToKa"

https://m.edsoo.ru/ff0ab3e0




DIIEKTPUUYECKHE LIETTH U
HNOTPEOUTEIH FIEKTPHUUECKON

bubmuorexa [JOK

53 sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka Kk KOHTPOJIBHON
abote 1o TemMe "DIeKTPUIECKHe
54 Eap}I,I[LI. 3apsKeHHbIE T:na U UX Bubmiorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSTHHBIN
SJIEKTPUYECKUM TOK"
KoHTpoinbHas pabora 1o Teme
"IEeKTPUUECKUE 3aPSIIbI.
55 3aps[>1<elzmme Tena I/IpI/If([ Bubmiorexa LIOK
. . https://m.edsoo.ru/ff0abea8
B3auMOIcHCTBUSA. [1OCTOSIHHBIM
ANEKTPUIECKUIN TOK"
56 ITocTosTHHBIC MATHUTHI, UX
B3aNMOJICHCTBHE
VYpoxk-uccnenosanue "N3yuenue bubnuoteka [JOK
57 . " 1 ]
0JIEH TTOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarunurtHoe 1oje. MaraHuTHoe
58 ojie 3eMIIN U €ro 3HaYeHue I bubmorexa HOK
https://m.edsoo.ru/ff0acOba
’KU3HU Ha 3emiie
OnpIT OpcTeaa. MaraHuTHoe mose
59 Z-)JICKTpI/II‘){eCKI([)FO ToKa MaruuTtHoe bubmorexa IOK
https://m.edsoo.ru/ff0ac1d2
MOoJIe KaTyIIKA C TOKOM
[IpumeHeHne HMeKTPOMArHuTOB B
60 texHuke. JlJabopatopHas pabora 05 bubmuorexa [IOK

"U3ydyeHue nericTBUS MArHUTHOTO
0JIs1 Ha MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




61

DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrons3oBanue
ANEKTPOJBUIATEIICH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopre. JlabopaTopHas
pabora "KoHcTpyupoBaHue u
n3ydeHue paboThI
aJeKTpoaBUTaTes"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiThl Papajes. 3aKoH
AJIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuiio Jlenna

63

Dnektporereparop. CrocoOs
MOJIYYEHUS DIEKTPUIECKOU
SHEpPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
JHEPruu

64

IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "DaeKTpudecKkue
U MardHuTHBIE IBiIeHUA"

65

KonTponbHas pabota mo Teme
"DNIeKTpUUECKHE U MAaTHUTHbIE
ABJICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TermIoBrie
sBiieHUA"

bubnmoreka [JOK
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

66
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9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchl

MexaHnueckoe IBUKEHUE.
MarepuanbHas TOYKa

CucremMa orcuera.
OTHOCUTENHLHOCTH MEXAHUUECKOTO
TBKEHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE MpsMOIUHEHHOE
JIBUKCHHE

bubnuoreka [{OK
https://m.edsoo.ru/ff0ad19a

HepaBHoMepHOE psiMOTIUHEIHOE
neuxenne. CpefHsisi © MTHOBEHHAS
CKOpPOCTh

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE JIBHYKEHUE.
Yckopenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0ad8d4

CkopocTh NpSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBM)KCHUSI.
I'paduk ckopoctr

JlabopaTopHas pabota
"OnpeneneHne yCKOPEHUs Telia
MIPH PaBHOYCKOPEHHOM JIBHKEHUHU
10 HAaKJIOHHOM TIOCKOCTH"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

CBoOonaHoe nagenue tei. OIbIThL
Tanmunes




PaBHOMEpHOE ABMKEHUE 110
OKpykHOCTH. Ilepron u yacrora

bubnunorexa LIOK

o oOparnienus. JIuneiiHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
11 IlepBb1it 3ak0oH HproTona. Bektop Bu6muoteka [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6mmoteka [JOK
PaBHozelCTBYOMIAsT CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cyrneprno3umus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHNE bu6nmorexa LIOK
3akoHOoB Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuita
YOPYTOCTHY
17| Ompemonme mosmmocrs buGoexa LIOK
HpYKHHED https://m.edsoo.ru/ff0aee28
but6mmoreka [IOK
18 Cna Tpetii https://m.edsi.ru/ff0af738
19 Pemenue 3amag mo teme «Cuna but6mmoreka [IOK
TPEHHSI» https://m.edsoo.ru/ff0afa26
JlaGoparopHas pabora
20 "OnpgﬂenzHHe ioa(b(bmmema bubmmorexa LIOK

TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be




Permtennie 3agad mo reme "3aKOHBI

21 Hrrorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
. https://m.edsoo.ru/ffOafb8e
TPEHUS
Cuia TSKECTH U 3aKOH
22 BCEMUPHOI'O TATOTEHUS. Bubmmorexa IOK
https://m.edsoo.ru/ff0af044
YckopeHnue cBOOOAHOTO NaJACHUS
Ypok-konpepenuus "JBimkeHue

93 TeJ BOKPYT T'PaBUTAIUOHHOTO
uentpa (ConHevyHast cucTema).
lanaxktukn"

Pemenue 3agau no teme "Cuna
24 TSDKECTH U 3§KOH BCEMHPHOTO bubmioreia LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [lepBas kocMHuyecKasi CKOPOCTb. bubnmnorexka HOK
HeBecoMocTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHOW TOYKHU.

26 AGCoII0THO TBEPAOE TENO. bubmmnoreka HOK
PaBHOBecue TBEpOTO TEna ¢ https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILLIEHHUS

27 MowmenT cuinsl. LeHnTp TspKecTH

28 Pemenne 3agau mo teme "MoMeHT but6mmoreka [IOK
cuibl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIBLHOU

29 paGiTe 10 TEME "MTSXE].HI/I‘ICCKOG bubamoreta LIOK

. https://m.edsoo.ru/ff0b0408
nBrokenne. B3aumoneticteue ten"
KonTponbHas pabota mo Teme BuGmiorexa LIOK
30 "MexaHU4YeCKOe TBUKEHHE.

Bs3aumogeiictsue Ten"

https://m.edsoo.ru/ffOb06ec




Nmnynsc Tenna. UMysabsc CUibL.
3aKOH COXpaHEHMs UMITYJIbCA.

bubnunorexa LIOK

31 Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICICTBHE
32 Pemenue 3agau mo teme "3akoH bubnunorexa LIOK
COXpaHCHHS UMITYIIbCa" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenuus "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"
34 Mexanunyeckas padoTa u bubnnorexa [JOK
MOII[HOCTb https://m.edsoo.ru/ff0b0a84
35 PabGoTa cHIIBI TSDKECTH, CHITBI bubnuoreka [{OK
YIPYTOCTH U CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHnas pabora
«OrnpeneneHue padoThI CUIIBI
36 TPEHMS P PABHOMEPHOM
JBUKCHHUH TEJIA 10
TOPU30HTAIILHON TOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPIrust
38 Kunernueckas sneprus. Teopema o bu6muoreka [JOK
KAHETUYECKOW SHEPrHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUHU B
MEXaHHUKE
JlabopaTtopHas pabota «3ydeHue bubnuotexa [JOK
40
3aKOHA COXPAHEHUS SHEPTHI» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBMIKEHHE B €TO but6mmoreka [IOK

XapPaKTCPUCTHUKHU

https://m.edsoo.ru/ff0b1858




42

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

bubnunoreka LIOK
https://m.edsoo.ru/ffOb20f0

43

MareMaTHyecKuil ¥ NpyKUHHBIA
MasATHUKH

44

Ypoxk-uccienoBanue
«3aBUCUMOCTb NepUoa
KoJe0aHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubmuoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparenue sHepruu Npu
MEXaHUUYECKUX KOJICOaHUSIX

46

JlaGoparopHnas pabota
«OrmpeeneHue 4acToThl U epruoja
Kos1e0aHui NPyKUHHOTO
MasiTHAKA

bubmuoreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIEPHOJIa
Kose0aHui rpys3a, MOABEIIEHHOTO
K HUTH, OT Macchl rpy3a»

bubmmoteka IIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE
U TIOTIEPEYHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHuus
"MexaHUYeCKHUE BOJIHBI B TBEPIOM
tene. CelicMMUecKUe BOJIHbBI"

50

3Byk. Pacnipoctpanenue n
OTpa)kKEHUE 3BYyKa




o1

Ypoxk-uccienoBanue
"Habmronenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

53

Ypok-koH(pepenius "YIpTpazByK
1 uH(ppa3ByK B MPUPOJIE U
TeXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHBI
coxpaHeHus. Mexanundyeckue
KoJieOaHUs U BOJTHBI"

bubmuoreka [{OK
https://m.edsoo.ru/ffOb25f0

55

KontponbHas paboTa mo teme
"3aKOHBI COXpaHEHHUSI.
MexaHndeckue KojaecOaHus U
BOJHBI"

56

DNeKTPOMarHuTHOE TOJIE.
SHCKTpOMaFHI/ITHI)Ie BOJIHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJTH

58

Ypok-koudepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
3JE€KTPOMArHUTHBIX BOJIH ISt
COTOBOM CBS3H"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenne
CBOMCTB OJICKTPOMArHUTHBIX BOJIH

bubmuorexa [{OK
https://m.edsoo.ru/ff0b2c6c




C IIOMOILLI0 MOOUIILHOIO
tenedona”

60

Pemenue 3agau Ha onpeneneHue
YaCTOThI U JJIUHBI
3JIEKTPOMATHUTHOMN BOJIHBI

61

DneKTpOMarHuTHas pUpoIa
cBera. CKopocTh cBeTa. BoHOBBIE
CBOIICTBA CBETA

bubnunorexa LIOK
https://m.edsoo.ru/ff0b31d0

62

HcTounuku cBera.
[Ipsmonuneiinoe
pacnpocTpaHEeHUE CBEeTa. 3aTMEHUs
Connua u JlyHsl

bubmuoreka [{OK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)K€HUs CBETA. 3epKaia.
Pemenue 3aga4 Ha npuMEHEHNE
3aKOHA OTPAKEHUsI CBETa

bubnuoreka [{OK
https://m.edsoo.ru/ff0b38c4

64

[Tpenomnenue cBera. 3aKoH
MIPEJOMIICHUS CBETa

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE OTpa’KEHHUE
cBeTa. Mcnoap30BaHuEe IOITHOTO
BHYTPCHHET'O OTPAKCHUA B
OIITHYCCKUX CBETOBOJIAX

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb3c5c

66

JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
MIPEIOMIICHHUSI CBETOBOTO JTy4a OT
yria najeHus Ha TpaHulie "BO3ayX-

CTCKJIO

67

VYpoxk-koHpepeHuus
"M cnoip30BaHue MOJTHOTO




BHYTPEHHETO OTPaXKEHUS:
CBETOBO/Ibl, OIITUKOBOJIOKOHHAS

CBS3B"
bu6nunoreka LIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/FOb3F2C
69 [Toctpoenue n300pakeHMit B bubmmoreka [JOK
JIMH3aX https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabora
20 "Onpenenenue GoOKycHOTO bubnuoreka [{OK
PacCTOSIHUS U ONTHYCCKOU CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomeii TUH3bI1"
Ypok-koHpepenmus "OnTudeckue bubnnorexa [JOK
71
JIUH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
79 I'ma3 xak ontuyeckas cucrema. bubnuoreka [{OK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "JlegexTs
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6enoro csera B
74 cnektp. OnbiTel HeroTOHA. bubmuorexa [IOK
Cr10)KeHHe CIIeKTPabHBIX [BETOB. https://m.edsoo.ru/ffOc0f4c
Jucnepcus ceera
JlabopaTtopHas padota "OMBITHI 11O
pasnoKeHUIo OeIoro cBeTa B BuGmorexa [IOK
75 CIIEKTP U BOCHPHUATHUIO [[BETA

MIPEMETOB MPH UX HAOIIOJCHUN
yepe3 [IBETOBbIE (PHIBTPHI"

https://m.edsoo.ru/ffOc0e2a




VYpok-nipaktukym "BonHoBbie

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxmus"
OmnsiTel Pesephopaa u Bu6muoteka [JOK
77
IUIaHeTapHask MOJISITb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynartel bopa. Moneins aroma
bopa
Hcnyckanve u orionieHue cBera
79 aTOI\ZOM. KBanTsbl. HHII-IIIeﬁanBIe bubmmorexa LIOK
https://m.edsoo.ru/ffOcl144c
CHEKTPBI
80 Ypoxk-nipaktukym "Habntonenue bubnnoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmorexa HOK
https://m.edso0.ru/ff0c1672
82 Crpoenue aTOMHOTO sifipa. bubnnoreka [JOK
HyknonHas Mozens https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmuoreka [IOK
N3oTtomns https://m.edsoo.ru/ffOclal4
84 Pemenue 3agad mo teme: bubnmorexa LIOK
"PannoakTHBHBIC IpeBpaIieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmaga
Ypok-koH(pepeHus
86 "PpaﬂﬂoaKngiBI: M3ITy4eHUs B bubmorexa [IOK
., https://m.edso0.ru/ff0c2126
MIPUPOJIC, MEIUIIMHE, TEXHUKE
SnepHble peakiu. 3aKOHbI Butmorexa LIOK
87 COXpaHEHHS 3apsI0BOTO U

MacCCOBOI'O YHCECII

https://m.edsoo.ru/ffOc1c58




88

DHeprust CBA3M aTOMHBIX SJIEP.
CBs13b Macchl U SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3ampau no reme "SnepHeie
peaxkuun"

90

Peakuuu cunTe3a U 1eneHust siep.
Wcrounuku sHeprun ConHua u
3BE3 ]

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTHka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEeHUHN Ha
JKHBBIE OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJTHBI.
KBanToBsbic siBIeHuS"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

93

KonTponbhast pabota no teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBantoBsie siBneHus"

94

[ToBTOpeHue, 06001IEeHNE.
JlaGopaTopHblie pabOThI 110 Kypcy
"B3aumopeiictBue ten"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o6o0IIEHNE.
Pemenne pacueTHBIX U
Ka4eCTBEHHBIX 33]1ay 110 TEMe
"TemnoBbie npornecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572




[ToBTrOpenue, o6o0mIeHHE.

96 Pemenne pacueTHsIX U 1 Bu6mumotexa [JOK
Ka4eCTBEHHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KII/I TerioBbIX qBurareneit”
OBIIEE KOJIMYECTBO YACOB I10 96 27

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

A.B. Ilepbimkun ®@usuka-7 ki1 2018 M.; Jlpoda.
A.B. Ileppimkun ®usuka-8 ki 2018 M.; [Ipoda.
A.B. Ileppimkun ®usnka-9 ki 2018 M.; [Ipoda.

A.B. Ilepprmkun CO0pHHK 3a/1a4 7-9 KIIAcChl; M3aTENbCTBO «IJK3aMeH», Mocksa 2018.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

A.E. MapoHn, E.A. Mapon CamocTosiTeNibHbIE U KOHTPOJIbHBIE paboThI-8 Kiacc 2017 M.
Hpoda B.B. [llaxmarosa ,0O.P. llledep JAnarnoctudeckue padbotsr -8 kiace 2016 M. [Ipoda
A.E. Mapon, E.A. Mapom,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1) Bubnuoreka ITOK https://m.edsoo.ru/ff0c2572

2) http://interneturok.ru/ru
3) http://elkin52.narod.ru




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 447200959609934981311677372486379060188671997399
Bnageney ¥ auHues Mrope Hukonaesud

OeicTevTened C 06.09.2024 no 06.09.2025



http://www.tcpdf.org

		2024-11-26T08:14:53+0500




