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HOACHUTEJBbHASA 3AITNCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOINEro OOpa3oBaHHs COCTaBICHA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI1
oOpasoBarenbHONM Tmporpammbl, mpeactaBieHHbix B PI'OC OO0, a Ttakxke ¢ ydéToM
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

[Tporpamma pa3paboTaHa B COOTBETCTBUHU C:

o @enepanbHbiM 3aK0HOM OT 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e llopsiakoM oOpraHW3aluu OCYIIECTBICHUS OOpa30BATEIBHOM JACSITEIBLHOCTH TIO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MIPOrpaMMaM—00pa30BaTEeNIbHBIM IPOrpaMmam
HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro M CpeaHero oduiero o0pa3oBaHus;

o @enepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOT'O OOILEro
obpazoBanus, yrB. llpukazom Munnpocsemenus Poccum ot 31.05.2021 Ne 287
(mamee—d®I'OCOO00-2021);

o @epnepanbHON 00pa30BaTEIBLHON MPOrPaMMONM OCHOBHOTO OOIIET0 OOpa3oBaHUsA, yTB.
[Tpuxazom Munnpocsemenust Poccuu ot 18.05.2023 Ne 370;

Cogepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYAIOMIMXCSl M OpraHW3alHi0 HM3Y4YeHUs (U3UKH Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K TmIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOy4eHHus, a  TakXKe  MEXIpPEIMETHblE  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIEro 0Opa30BaHMUS.

[TporpammMa 1o ¢u3uke ycTaHaBIMBAaeT pacHpeieseHre ydyeOHOro mMaTepuaia Mo rojam
o0ydeHust (1Mo Kiaccam), TpeajiaracT MPUMEPHYIO TMOCIEI0BATEILHOCTh HM3YUYCHUSI TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS NPEAMETHOTO COJCpXKaHHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKONH OMOIIYU YIUTEIIO
B CO3JIaHUH paboUel MpOrpamMMEl 10 Y4eOHOMY MTPEIMETY.

dusmka sBIAETCS CUCTEMOOOPa3yIOLIUM [Tl €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIBKY (pH3MUecKue 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 ¢pu3nUecKoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTHHY MHUpa, TPEJAOCTABISIET HambOoyiee SICHbIE 00pa3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Opna u3 rMaBHBIX 3a7ad (pU3NYECKOro o0pa3oBaHUS B CTPYKType oO0Iiero odopazoBaHUs
COCTOUT B (POPMHUPOBAHUM E€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH M HHTEpeca K HayKe Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIOaracT OBJAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePH3YIOIIHNMHA €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTB:

® HAy4YHO OOBACHSATH SIBJICHUS,

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

® UHTEPHPETHPOBATh JaHHBIE W MCIIOJIB30BaTh HAyYHBIE JOKA3aTENbCTBA IS
MOJTyYEHUS BBIBOJIOB.

Hemn w3yuenuss (pu3MKKM Ha ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OMPEIEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusuka» B 00pa3oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peamu3ylOmUX OCHOBHBIE 00mIe00pa3oBaTeNbHbIE MPOTPAMMEBL,
yTBepKAEHHOW pemenremM Kosernu MunncrtepcTBa npocsemienus Poccuiickonn ®Denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).



Hean uzyyennsi Gu3nKu:

e [puoOpeTeHHe HHTEpeca W CTPEMIICHUS OOYyYaromUXCs K HAyYHOMY HW3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABICHUA O HAyYHOM METOAE TMO3HAaHUS | (OPMHPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXAIOIIUM SIBICHUSM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHUE TPEACTABICHUN O pod (PU3UKHU IJI Pa3BUTUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHIA;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymed mnpodeccuoHanbHOMI
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalbHEHIIEeMY 00yYEHHIO B 3TOM
HaIpaBJICHUU.

JocTtuxenne STUX Ieled mporpaMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00€CIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e TpHOOpPETEeHHME YMEHHUM ONUCHIBAaTH U  OOBSACHATH (PU3WYECKHUE SIBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJOB pEIIECHUS MPOCTEUIINX pPACYETHBIX 3aJad C MHCIOJIb30BAaHUEM
(bU3HYECKUX MOJIeTIEH, TBOPUECKUX U TPAKTUKO-OPUEHTHPOBAHHBIX 33724,

e pa3BUTHE yMEHUW HaAOMIOJaTh MPHUPOAHBIE SBIECHUS ¥  BBIIOIHSATH  OIBITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAIbHBIE HCCIENOBAHUS C HCIOJIb30BaHUEM
WU3MEPUTEIIBHBIX IPUOOPOB;

e OCBOEHHME MPHUEMOB PabOTHl ¢ MH(popMared (GU3MUECKOro coaepKaHMs, BKIIOYas
UH(POPMAIIMI0O O COBPEMEHHBIX MJOCTI)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOe
OlICHMBaHHE NH(OPMALINY;

® 3HAaKOMCTBO cO cepaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKOIN HAYKH.

Ha u3yuenue ¢usuku (6a30BbIl YpOBEHBb) HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
otBoguTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezleno), B 8 kiacce — 68 gacoB (2 vaca B
HEJIEIIO), B 9 KJ1acce — 102 gaca 3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme 1o (Gusnke nepeyeHsb J1adbopaTOpHBIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKTep, Y4uTellb JeiaeT BhIOOp NMpoBeAeHHs J1a00OpaTOpHBIX paboOT H
OTIBITOB C YUETOM MHIUBUYaTbHBIX 0COOEHHOCTEN 00yJaroInXCsl, CIMCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O IOCYJJapCTBEHHOT'O 3K3aMeHa 0 (pU3UKe.

COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B NO3HAHUHN OKPY/KAIOIIEro MUpa.

®dusuka — HayKa o mpupoje. fABneHust npupoabl. GU3NYECKUE SIBICHUS: MEXAHUYECKHE,
TEIJIOBBIC, FTEKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BenWYUHBL. M3Mepenne Qusnuecknx BenmuuuH. Dusnveckue MpuOOpPHI.
[TorpemHocTs n3MepeHuii. MexxayHapoaHas CUCTEMA €IUHULL.



Kak ¢u3uka u apyrue ecTecTBEHHBbIE HAyKH M3Y4YaloT Hpupoay. EcTecTBeHHO-Hay4YHBIH
METOJl TO3HaHWs: HaOJIOJeHHE, IOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBbsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. Mexanuyeckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®wusznyeckue npuOOPHl U MPOLEAYPa MPSAMBIX U3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

puoOpoOM.

Jlabopamopuwie pabomsl u onvimol.

Omnpenenenue HeHbl JeIeHUS UIKaIbl U3MEPUTEIHLHOTO MPUOOpa.
W3mepenne pacCcTOsTHUN.
H3mepenne 06bEMa KUAKOCTU U TBEPIOTO Tea.
Omnpenenenue pasMepoB MalbIX TEN.
W3mepenne temiepaTypbl MOpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTyMKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccienoBaHHs IO MPOBEPKE THUIIOTE3bl: JAJbHOCTh MOJIETA IIAPHKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJeHUA 0 CTPOEHUHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxenue uacTtui] BemiecTBa. CBSI3b CKOPOCTHU JBHMKEHHUS 4YaCTUI[ C TEMIEPaTypoOM.
bpoynoBckoe nBuxenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMS ~ BELIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teia. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B pPa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue OpoyHOBCKOTO JBUKEHHUSI.

2. Habmonenue nuddysuu.

3. HaGmroneHnue siBieHUN, OOBSICHSIOMMXCS MPUTSHDKEHUEM WM OTTAJKMBAHUEM YacCTHI]

BELIECTBA.

Jlabopamopnuvie padbomot u onvimol.

1. OueHka quamerpa aToMa METOI0M PSAOB (C UCTIONb30BaHuEM (poTorpaduii).

2. OnpITHI 10 HAOIOACHUIO TEMJIOBOTO PACHTUPEHUS Ta30B.

3. OnbITel 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUS.

Pasznea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe [BHUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenassisi CKOpOCTb IPU HEPABHOMEPHOM JBHKEHUH. Pacy€T myTH v BpeMeHU JIBHKEHUS.

SBnenue wmHepuMu. 3aKOH HMHEpUUHU. B3aumoneicTBuE Ten Kak NpUYMHA H3MEHEHMS
CKOPOCTH JIBIKEHHUS Teld. Macca kak Mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBS3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cwia Kak XapakTepHCTHKa B3aumonencTtBus Tei. Cuila ynpyrocth M 3akoH [yka.
W3mepeHne cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBleHHE TAroTeHus M cuia Tsbkectu. Cuna
TSDKECTH Ha Apyrux rmiaHetax. Bec Tena. Heecomocts. CiokeHue CUJl, HANpaBJICHHBIX IO
onHOI npsmoil. PaBHogelcTByromas cuil. Cuna TpeHus. TpeHue CKOJIbXEHUS U TPEHUE IOKOS.
Tpenue B mpupoJie U TEXHHUKE.

Hemoncmpayuu.

1. HaOmromeHne MexaHHYECKOTO ABWKEHUS TeIa.

2. H3mepeHHe CKOPOCTH MPSIMOJIMHENHOTO IBUKEHUS.

3. HaOGmroneHue siBJICHUS HHEPITUH.

SNE DD



4. HabmoneHne n3MEeHeHHs CKOPOCTH TIPU B3aUMOJICHCTBUN TEIl.
5. CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEll.
6. CrnoxeHue cuil, HaIPaBJICHHBIX 110 OAHON IPSIMOM.
Jlabopamopuwvie padbomot u onvimeol.
1. OmnpeneneHue CKOpPOCTH PAaBHOMEPHOIO IBMKEHMS (IIApUKa B YKUAKOCTHU, MOJAEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. OmpeneneHue CpefHed CKOPOCTH CKOJBKEHHsS OpycKa WM IIapuKa M0 HAKIOHHON
MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeENA.
4. OnbIThl, JEMOHCTPUPYIONINE 3aBUCHUMOCTh pacTsikeHHs (IedopMaiii) NPy KUHBI OT
IIPUIIOKEHHOMN CUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tena U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUEHUS J1aBiieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBjieHus ra3a oT 00béma, Temnepatypsl. [lepenaua naBneHust TBEPABIMU TelIaMU, KUAKOCTIMHU
u razamu. 3akoH [lackans. [IneBmMaTnueckue MamuHbl. 3aBUCUMOCTH JABJIEHUS KHUIKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXAHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuMHBI CyIIeCTBOBAHUS BO3IYIIHOM
obooukn 3emymn. OnbiTr Toppuyermm. M3mepenue atmMocepHOro MaBicHHS. 3aBUCHMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEpHOTO JaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX Teo. BelTankuBaromias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxormnaBanue.

Hemoncmpayuu.

(98]

1. 3aBHUCHMMOCTH JaBJIEHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua naBieHUs KUIKOCTHIO U Fa30M.

3. CooOmaromuecs CoCy/Ibl.

4. T'mapaBnuueckuii nmpecc.

5. TlposiBnenue neiicTBust aTMOC(HEPHOTO AABJICHUS.

6. 3aBUCHMOCTh BBHITAIKMBAIOMICH CHIIBI OT O0OBEMa MOTPYKEHHOW YacTH Telna U
IUIOTHOCTH KHIKOCTH.

7. PaBEeHCTBO BBITAJKUBAIOUIEN CUJIbI BECY BHITCCHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHMs TeN: IUIAaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwvie padbomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOZe OT 00bEMa MOTpyKEHHON B JKUIKOCTh
YacTH TeJna.

2. OmpeneneHue BBITAJKHUBAIOIIEH CHIIBI, JEHCTBYIOIIEW Ha TEJO, MOrPY)KEHHOE B
KUIKOCTb.

3. IlpoBepka HE3aBHCHUMOCTH BBITAIKMBAIOUIEH CHIIBI, JEHCTBYIOIEH Ha TEIO B
KHUJKOCTH, OT MAccChl Tela.

4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCHMOCTb BBITAJIKHUBAIOLIEH CHUIIbI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTh YaCTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHHUE JIOAKH W ONpEICIeHUE €€
IrPY30I0AbEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.



[IpocTble MexaHM3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBHiio paBHOBECHUS
pbluara. IlpumeHeHue npaBuiia paBHOBECUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ] npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprud. Kunerndeckas W noreHuuainbHas 5SHeprus. lIpespaiieHue
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs PHEPIHH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Omnpenenenuie pabOThl CUJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHHUHM Tella 10

TOPU30HTAILHON ITOBEPXHOCTH.
2. HccnenoBaHue yciaoBHil paBHOBECHS pbluara.
3. WMsmepenune KIIJI HakIOHHOM MJIOCKOCTH.

4. H3yueHue 3aK0OHA COXpPaHEHUS MEXaHUYECKON IHEPTHUH.
8 KIIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OcHOBHBIE I10JIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB UM MoOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE TIOJIOKESHUH
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwuULIpHbIE sBIeHUs. TermoBoe
pacuImpeHme u cxartue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KEHHS YacTHILL.
Buaytpennsss osHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH DJHEpPruu: TeIuionepeaadya u
coBeplreHre padboThl. Buapl Teronepenaun: TerionpoBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.

KonuyecTBOo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBA. TeMI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. I[lnmaBneHue u OoTBepAeBaHUE KPUCTAITUYECKHX
BEIIECTB. YeNbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcauus. Mcmapenue.
Kunenue. YnaenbHas Ttemnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KWIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxuocTs Bo3ayxa.

DHeprus TOTUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.

[Tpuatmmner padotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

1. HabmoneHue OGpOyHOBCKOTO JBUKECHHUS.

2. Hab6monenue nuddysun.

3. HalGnroneHnue siBNeHUI cCMauyuBaHUS U KAWL PHBIX SBICHUH.

4. HaOGmoaeHue TenaoBOro pacuimpeHus Tel.

5. V3MeHeHue naBieHUs raza Mmpu U3MEHEHHH 00bEMa M HarpEeBaHUU WITH OXJIAXKICHUU.
6. IlpaBuna usmepeHus TeMIEPaTyphl.

7. Buael Tenonepenayu.

8. OxJtaxxaeHue mpu COBEPIIICHUU PaOOTHI.

9. HarpeBanue npu coBepIIeHUN PabOThl BHEITHUMU CHIIAMHU.

10. CpaBHEHME TEMIOEMKOCTEN pa3IUUHbBIX BEIIECTB.

11. HabGnroneHre KUMEeHMUsL.

12. HaGmroaeHue moCTOSIHCTBA TEMITEPATYPhI IIPH TUIABJICHUH.
13. Monenu TeniaoBbIX ABUTATEIIEH.

Jlabopamopnuvie padbomot u onvimeol.



OnBITH O OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHUSL.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnBITH O HAOTIOIEHUIO TETUIOBOTO PACIIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.

OnbpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAXKICHUS.

[IpoBepka TrUMOTE3bl JUHEHHOM 3aBUCUMOCTHU JUJIMHBI CTOJIOMKA JKHMJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHHUs BHYTPEHHEW 3HEPruu Tejla B Pe3yJibTaTe Teruionepeaadyu 1

paboThl BHEIIHUX CHIL

8. HccnenoBanue sSBICHHS TEIDIOOOMEHA MTPH CMENIMBAHUH XOJIOJHOM U TOpsYei BOIBI.

9. OmnpeneneHue KOIWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM MpH TEIIOOOMEHE ¢

HarpeThiM METAJUIMYECKUM [TUIUHAPOM.

10. Onpenenenne yaenbHOU TEIMJIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenre OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEMJIOTHI MJIABJICHUS JIbJA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanusi Tenl. J[Ba poma 3JIEKTpHUUECKUX 3apsnoB. BzaumojelcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aWMOJEUCTBUS 3apSIKEHHBIX Tel OT BEIUYUHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEIAMH).

Onekrpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro nois. [IpuHuun cynepno3uuuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHbINM 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [IpoBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsijia.

ONEKTPUUYECKUIT TOK. YCIOBUS CYHIECTBOBAHMS JIJIEKTPUUECKOro TOKa. McTOUuHMKHM
MOCTOSTHHOTO TOKa. JIeWCTBHS DJIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BemlecTBa. 3akoH Owma g ydacTKa LEMH.
[TocnenoBarenbHOE U MapaIeIbBHOE COSTMHEHUE TIPOBOTHUKOB.

PaboTta 1 MOUTHOCTH MEKTPUUECKOTO ToKa. 3akoH J[koyms—JIeHna. DnaexkTpuueckue 1nenu
Y TTOTPeOUTEIH IIEKTpUUIECKON sHEeprun B ObITy. KOopoTKkoe 3aMbIkaHue.

[locTostHHble MarHuThl. B3auMopaeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe TmoJe.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue ISl )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMaruHuToB B TeXHUKe. JleiicTBue MarHUTHOTO TMOJIS
Ha TPOBOJHHUK C TOKOM. OJEKTPOJBHTaTeIh TMOCTOSHHOTO TOKa. Vcmombp3oBaHue
AJIEKTPOJIBUraTeIe B TEXHUUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuH. [IpaBuno  JleHma.
OnekrporeHepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW HHEPruu. DIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.

JIBa poJia AIEeKTPUUECKUX 3apsAA0B U B3aUMOJEHCTBUE 3apSIKEHHBIX TEll.
Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIA.

DNEeKTpOCTaTUYECKAss UHTYKIIUS.

3aKOH COXpaHEHUs MIEKTPUUECKUX 3aps/IOB.

[IpoBOAHMKY U JUAIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcTouHnKH MOCTOAHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

e
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10.
. I'a30BbIi1 pa3ps.
12.
13.
14.
15.
16.
. MoziennpoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.
18.
19.
20.
21.
22.
23.
24.
25.

11

17

DNEKTPUYECKUNA TOK B )KMJIKOCTH.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

W3mepeHne 31eKTpUYECKOro HalpsKEHUs. BOJIbTMETPOM.

Peocrar u Mara3uH COIIPOTHUBIICHUM.

B3auMozeiicTBuE NOCTOSSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHHS NIOJIFOCOB MArHUTA.

OmneiT OpcTena.

MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHuUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

OmnbiThl Dapajes.

3aBUCHUMOCTH HaIpaBJICHUSI UHIYKIIMOHHOTO TOKA OT YCJIOBUW €0 BOSHUKHOBEHHS.
DIIEKTPOreHePaToOp MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimol.

1. OnsIThI 10 HAOTIOACHUIO STIEKTPU3ANH TEJ UHIYKIIUEH U IPH CONPUKOCHOBEHHH.

2. HccnenoBanue NeUCTBUS JIEKTPUUECKOTO MOJISL HA TPOBOJHUKH M TUAJICKTPUKH.

3. Cobopka u mpoBepka padboThI AIEKTPUUIECKON LIEMU MOCTOSIHHOTO TOKA.

4. HW3mepeHue U peryJupoBaHUE CUIIbI TOKA.

5. W3mepenue U peryaupoBaHue HAIPSHKCHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Y€pe3 Pe3UCTOpP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPHUPYIOIIWE  3aBUCUMOCTh  DJEKTPUUYECKOTO  COMPOTHUBIICHHS
MIPOBOJIHUKA OT €0 JUIMHBI, IJIOMIAU ONEPEYHOT0 CEUEHHS U MaTepuaa.

8. ITlpoBepka mpaBmia CIIOXKEHUS HANPSHKEHUW TPU TOCIIEIOBATEILHOM COCIUHEHUH
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuiia JJIsl CUJIBI TOKA TP MapajIeIbHOM COSIMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI YNEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenrie MOITHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HampsHKEHUS
Ha HEeW.

13. Onpenenenne KI1/] narpeBarens.

14. VccnenoBaHre MarHUTHOTO B3aMMOJICMCTBHS TOCTOSTHHBIX MAarHUTOB.

15. I3ydyeHne MarHUTHOTO TIOJII TIOCTOSHHBIX MAarHUTOB NpU WX OOBEAUHEHUU H
pa3JieIeHuN.

16. UccnenoBanue AeMCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

17. OnbIThL, AEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI B3aUMOJEHCTBUS KaTYIIKA C TOKOM U
MarHuTa OT CUJIbI TOKA U HaNpPaBJIEHUS TOKA B KaTYIIKeE.

18. M3yuyenue neicTBUS MarHUTHOTO MOJI Ha MPOBOJIHUK C TOKOM.

19. KoncrpyupoBanue U u3y4eHue paboThl 2IEKTPOIBUTATEIS.

20. U3mepenne KII/] a5eKTpoaBUraTebHOM YCTAaHOBKH.

21. OnbIThl MO KMCCIIEIOBAHUIO SIBIICHUS SJIEKTPOMAarHUTHOM WHAYKIIMH: HCCIEAOBAHHE
VW3MEHEHUH 3HaYEHUs U HaIllPaBJICHUs NHIYKIMOHHOTO TOKa.

9 KIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.
Mexanunueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBbHOCTh
MEXaHUYECKOro JBWKECHHS. PaBHOMepHOe mnpsmoiMHEHHOe [BWxkeHue. HepaBHOMepHOE



npsiMOJIMHEHOe JBKeHHe. CpelHsisi U MrHOBEHHAas CKOPOCTh Tejda NpH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOoyckopeHHOE TIpsIMOTHHEHHOE ABMkeHne. CBoOoaHOE nageHue. OnbIThI
lNanunes.

PaBHomepHOe ABMkeHUE MO OKpY>KHOCTH. [lepuon u ywactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HeroToHa. Bropoi 3axkon Herorona. Tperuit 3akoH Herortona. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOpEHHE CBOOOJHOrO NaJCHHUS.
JBuwxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
HEepErpy3KHu.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3meHenue umnyinbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Cs3b
sHepruu u pabothl. [loTeHuManpHas SHEprus Tena, MOAHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKON
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOmroneHne MeXxaHM4eCKOro ABUKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TEN OTCUETA.

2. CpaBHeHHME NyT€d U TPACKTOPHUIl JABMKEHHS OJHOTO M TOTO K€ Tellda OTHOCHUTEIBHO

pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOPOCTH M YCKOPEHUS MPSMOIIMHEMHOTO JIBUKEHHUSL.

4. HWccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO BUKEHHUSI.

5. HabGnroneHue IBMKEHUS Tela MO OKPYKHOCTH.

6. HalGmroneHne MexaHWYECKUX SIBJICHUM, MPOUCXOSAIINX B cUCTEME OTCUETa «TemexKar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENFHO KaObuHeTa (PU3HKHU.
7. 3aBUCHMOCTb YCKOPEHHS Tejla OT MAcChl Teja U JEHCTBYIONIEH Ha HETO CUJIBL.
8. HalmroneHue paBeHCTBA CUJI MPU B3aUMOICHCTBUH TEJL.
9. V3MmeHeHue Beca Tejna NpU YCKOPEHHOM JIBH)KEHUU.
10. [lepenaua ummynbca Ipu B3aUMOJEHCTBUU TET.
11. Ilpeobpa3zoBaHusi 3HEPTUU MTPH B3aUMOJICHCTBUU TEI.
12. CoxpaHeHue UMIyJibca MPU HEYPYTOM B3aUMOJECHCTBUU.
13. CoxpaHeHue UMITyJIbca IPU a0COTIOTHO YIIPYTOM B3aWMO/IEHCTBUU.
14. HabmroneHne peakTUBHOTO JIBHKEHUS.
15. CoxpaHeHre MexaHMYECKON SHEPTUU MTPU CBOOOTHOM MaJCHHUH.
16. CoxpaHeHue MEXaHUYECKON SHEPTUU IPH IBUKEHUH TeJa T0J1 JEHCTBUEM MPY>KUHBI.
Jlabopamopnwvie padbomot u onvimol.
1. KoHcTpynpoBaHue TpakTa Al pa3roHa W JaJbHEHMIIEr0o paBHOMEPHOIO JIBUKEHUS
HIapUKa WIH TEIEKKH.

2. OmpeneneHue CpeqHEHl CKOPOCTH CKOJBKEHUS OpycKa WM JBYKEHHS IIApHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue YCKOPEHHs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKEHHHM 10 HAKJIOHHOM
IIJIOCKOCTH.

4. WccrnenoBaHue 3aBUCHUMOCTH TYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JABMXEHHUH 0e3
Ha4yaJbHOU CKOPOCTH.
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10.

11.

[TpoBepka THIOTE3BI: €CIU MPH PaBHOYCKOPEHHOM JBIDKEHHM 0e3 HayalbHOU
CKOPOCTH ITyTH OTHOCSTCS Kak psi HEYETHBIX YHCET, TO COOTBETCTBYIOILHUE
IMPOMECIKYTKH BPEMCHU OAUMHAKOBLI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHUSI CKOJBKEHHS OT CHIJIBI HOPMAJIBHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUSL.

Onpenenenne KECTKOCTU IPY>KUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS TPU PABHOMEPHOM JBIKCHUHM Teja II0
I‘OpI/I3OHTaJ'IBHOﬁ ITOBCPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIPYTOCTH INPH HOABEME Tpy3a C HCIIOIH30BAHHEM
HCIIOABMKHOI'O U ITOABHUXKXHOI'O 0JI0KOB.

N3y4enune 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe npmwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MEepHoJ, 4acToTa,
aMIuTyna. Marematud4ecKuil W NPYKUHHBIM MasTHUKMU. lIpeBpamienune sHeprum Ipu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanudeckue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. Habmronenue konebaHuii TeN MO JSHCTBUEM CUJIBI TSKECTU U CHIIBI YIPYTOCTH.

2. HaOmronenue konebaHuii rpy3a Ha HUTU U Ha MIPY>KUHE.

3. HaOmoneHue BBIHYX/IEHHBIX KoJeOaHHI U pe30HaHca.

4. PacnpocTpaHeHue NpoA0JIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AkxycTHyecKuil pe30HaHC.

Jlabopamopuwvie pabomol u onvimel.

1. Omnpenenenne 4acTOTHI U EpUOJIa KOJIeOaHUM MaTeMaTHYECKOI0 MasiTHUKA.

2. OmpeneneHue 4acToThl U eproJia KoJeOaHui MPy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHuoja KosieOaHUI MOJBELMIEHHOrO0 K HUTU TIpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH TEPHOAA KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHW Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl rpysa.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBHUCHMOCTh IE€pHOAa KOJeOaHWH TMPYKUHHOTO
MasiTHUKA OT MAacchl rpy3a M )KECTKOCTH MPY>KUHBI.

7. W3mepenne yCKOpeHHUs CBOOOIHOTO IMaICHUS.

Paznes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJH. McIionb30BaHUE 2JIEKTPOMArHUTHBIX BOJIH AJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
BoHOBEIE CBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1.

N3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pasznea 11. CBeToBLI€e IBJICHUS.



JlyueBass monenb cBera. Mcrounuku cera. lIpsMonuHeliHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KEHUsI CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IlolHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcrnionb30BaHKEe MOTHOTO BHYTPEHHETO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoTona. CokeHne CIeKTPaTbHBIX IBETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[IpssMonnHEITHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

Onrtruyeckuii CBETOBO/I.

Xon styueit B coOnparomei JmuHse.

Xox J1ydeil B paccenBarollen JUH3E.

[Tosryuenue n300paxeHUi C MOMOILBIO JIUH3.

[Tpunuun neiictBus GporoamnmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10 Mopens rnasa.

11. Pa3noxxenue 6enoro cBeTa B CIEKTP.

12. TTonmy4yenue 6€10T0 CBETA MPH CIOKEHUU CBETA Pa3HbBIX IIBETOB.
Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKEHMsI CBETOBOTO Jiyya OT yrijia MaJeHusl.
2. HM3ydeHue XxapakTepUCTUK M300paKEeHUs PEMETa B INIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJia MPEIOMIIEHHSI CBETOBOTO JIyda OT yrja MaJeHHs Ha
IPaHULIE «BO3YX—CTEKIIO».

[Tomy4yeHnue n300paskeHUiA ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUIIBI COOMpAroIeit TNH3BI.
OnBITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HMX HAOMIOJEHUM Yepe3 IIBETOBbIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u minanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O6eta- w ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
HyxnonHas wmopnens aromHoro sapa. Mszoronel. PaauoaktuBHble mnpeBpameHus. llepuon
MOJTypacnaia aTOMHBIX sIJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsA0BOIO U MAacCOBOI'O YHUCEI. DHEPIHUs CBA3U
aToMHbIX siaep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUS paguOAKTUBHBIX U3IyYE€HNUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKkTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrnieKTphl pa3aMyHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3HPYIOUTUX U3TyUEHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.
JIaﬁopamopnble pabomot u onvimol.

1. HabmioneHue CIUIONIHBIX U JIMHEHYATHIX CIEKTPOB U3ITyUCHHS.
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2. HccnenoBaHue TPEKOB: M3MEPEHUE HSHEPTUM YaCTHIBI MO TOPMO3HOMY HyTH (IO

doTorpadusm).

3. HM3mepeHue pagnoakTHBHOTO (hoHA.

IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENBEHO--0000MIAIONNIT  MOAYIh MpEAHA3HAYECH IS CUCTEMATHU3AalWH U
0000IIeHHUs IPEMETHOTO COJICPIKAHHS U OTIBITA JIETSILHOCTH, IPHOOPETEHHOTO MPH H3yYCHUU
BCET0 Kypca (PM3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
busuKe It 00yJaroIMXCsl, BRIOPABIIUX ATOT YY€OHBIN ITPEAMET.

[lpy w3yd4eHHMH JAaHHOTO MOXYJS pEaTM3yIOTCS W CHCTEMATH3HPYIOTCS — BUJIBI
NEeSITeIbHOCTH, HAa OCHOBE KOTOPBIX 00ECHeunBaeTcs JOCTHDKEHHE MPEIMETHBIX H
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaToOB 0OyueHUs, (OPMHUPYETCS €CTECTBEHHOHAyYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIICAOBAHMS SIBICHUH TMPHPOJIBI W TEXHHKH,
OBJIQJICHUE YMCHHSIMU OOBSICHATh (HU3UUYCCKUE SIBJICHHUS, MPUMEHSSA IOJyUYCHHBIC 3HAHHSA,
pemath 3aJa4i, B TOM YHCJIe KAYECTBEHHBIC U SKCIIEPUMEHTAIIbHBIC.

[IpyHIMIIANBHO AEATEIbHOCTHBIA XapaKTeP JAHHOIO PA3esia pean3yercs 3a C4ET TOro,
YTO 00YYaIOIIHECs BHIMOJHSIOT 33/1aHUs, B KOTOPBIX UM TIPEJIaracTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3MUYECKHE SIBICHUS
B OKpYJKaloIIel PUPO/IC U MOBCEIHEBHON YKU3HU;

UCTIOJIF30BaTh HAYYHBIE METOJbI UCCIENOBAaHUA (PU3UUECKUX SIBICHUI, B TOM YHCIIE IS
MPOBEPKH THIIOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHBIC OCHOBBI HamOoOJiee BaKHBIX JIOCTHIKCHUH COBPEMECHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHYECKOTO HCIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPrHMH Ha OCHOBE
3aKOHA MPEBPAIICHHS U COXPAHCHHUS BCEX M3BECTHBIX BHJIOB DHEPTHH.



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

W3yuyenne ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHWs HaIpaBICHO Ha
JOCTH>KEHUE JIMYHOCTHBIX, METANIPEIMETHBIX U NMPEIMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB.
B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOTIO o0O0IIero oOpa3oBaHUS Y
oOyuaromierocst Oynyt c()OpMHUpPOBAHBI CIEIYIONINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpMoOTH4€eCKOro BOCIIUTAHUS
® T[POSABIICHHE HHTEpeCa K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(bU3UYECKOI HAYKH;
® I[ICHHOCTHOE OTHOIIEHHUE K JOCTH)KEHHUSM POCCUHCKUX yUEHBIX--(PU3UKOB,;
2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
® TOTOBHOCTh K AaKTUBHOMY Yy4YacCTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHX MpOoOJIeM, CBSA3aHHBIX C MPAKTUYECKHUM TMPUMEHEHHUEM JOCTUKECHHIA
buznku;
® OCO3HaHHE BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUEHOTO;
3) 3cTeTHYECKOro BOCIIUTAHMS:
® BOCIPHATHE OJCTETHUECKHMX KadecTB (U3NYECKOH Hayku: e€ TapMOHHYHOTO
IIOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHMSA:
® O0CO3HaHHWE LIEHHOCTH (U3NYECKOM HAyKHM KaK MOIIHOTO HMHCTPYMEHTa I103HaHUs
MHpa, OCHOBBI PA3BUTHSI TEXHOJIOTMH, BXKHENIIIEW COCTABISAIOIIEH KYJIbTYPbI;
® Dpa3BUTHE HAy4yHOM J10003HATEIBHOCTH, HHTEpeca K  HCCIeI0BaTEeIbCKON
NeSITENIbHOCTH;
5) popMupoBaHus KyJbTYpPbI 310POBbS U IMOIHOHAJIBHOI0 0JIATONIOJIYYHS:
® 0CO3HaHME LIEHHOCTH 0€e30MacHOro o0pasa *HU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXXHOCTH IpaBHJ O€30IacHOrO IMOBEJECHMSI Ha TPaHCIOpPTE, Ha JOoporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;
e chOpMHPOBAHHOCTh HABbIKA PEQIICKCHHU, MPU3HAHWE CBOETO TMpaBa Ha OIMMOKY
TaKOro e MpaBa y Apyroro 4eaoBeKa;
6) TPy10BOr0 BOCIIUTAHUA:
® QAaKTMBHOE YydYacTH€ B PEIICHWU TMPaKTUYECKUX 3ajad (B paMKax CEeMbH,
o0pa3zoBaTeNbHON OpraHW3allid, TOPOJa, Kpas) TEXHOJIOTHYECKOW M COIMAIbHON
HaMpPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIe U (PU3MYECKUX 3HAHUM;
® UHTEpeC K MPaKTUYECKOMY M3y4eHUIOo podeccui, CBI3aHHBIX C PU3UKOM;
7) IKOJI0TrM4YeCcKOro BOCIIMTAHMS:
® OpHEHTaIMs Ha MpPUMEHEHUEe (U3NYECKUX 3HAHWM ISl pelIeHHs 3aJad B 001acTu
OKpY’Kalollled Cpeibl, I[UIAHUPOBAHUS TOCTYIIKOB M OLEHKHM HX BO3MOXHBIX
MOCTEACTBHUI JJIsI OKPYKAOIIEH CPEIBI;
® 0CO3HaHHE IMTO0ATBHOTO XapaKTepa 3KOJOTMYECKUX Mpo0IeM U IMMyTel UX pelIeHus;
8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON 1 NMPUPOAHOH Cpe/bl:
e 1OTPeOHOCTh BO B3aWMOJEWCTBUU TNPU BBINOJHEHUU HCCIEAOBAaHUN U TMPOEKTOB
(bu3MYECKOi HAMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;
® TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTeIbHOCTb;
® TOTPeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHWM, B TOM 4ducje (GOPMYITHPOBATH UJIEH,
MTOHSTHS, TUTIOTE3bI O (PU3NYECKUX O0BEKTaX U SBICHUSIX;
e oco3HaHuWe aepuIUTOB COOCTBEHHBIX 3HAHMA W KOMIIETEHTHOCTEW B o01acTu
buzuku;
® IIJJaHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMIA;



CTpEeMJICHHE aHAJTU3UPOBaTh W BBIABIATH B3aMMOCBS3M IPHUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C MCII0JIb30BaHUEM (U3NYECKUX 3HAHUM;

OLICHKA CBOMX JEHCTBHM C YYETOM BIIMSAHMSA HA OKPYKAIOIIYIO CPeAy, BO3MOXKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHMs mTporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuatomierocsi OyayT cdhopMUpPOBaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IEUCTBUSA, PETYISTUBHBIE YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble Jlornyeckune aefcTBUA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
Y CPaBHCHUS;

BBISBJIATH 3aKOHOMEPHOCTH M NMIPOTUBOPEUMS B PaCCMAaTPUBAEMbIX (haKTax, JaHHBIX U
HaOJIIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHHSIM;

BbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IIPHU HM3YUYCHUH (1)I/ISI/ILI€CKI/IX SIBIICHUN H
nmponeccoB, JacjaTb BbBIBOALI C HCIOJbB30BAHUEM JACAYKTHBHBIX W HHAYKTHUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus ydeOHOW (u3uueckod 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS:

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEN0BATENbCKUI NHCTPYMEHT MTO3HAHHUS;

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY  OIBIT, HECJIOXHBIN
(bU3HYEeCKU IKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, TTOTYYEHHYIO B XOJ€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 10  pe3yJabTaTaM
MPOBENEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TPENONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX M KOHTEKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHATh pa3jIMyHble METO/bl, MHCTPYMEHTBl M 3allpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3TUYHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (GOpMy MpeacTaBieHHs HWHopManuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJauyd HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoil 1 UX KOMOMHALIUAMHU.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B Xoae oOCyxjaeHusi y4yeOHOro MmaTepuana, pe3yabTaToB JabOpaTOpHBIX paboT u
IIPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHBIC Ha PELICHUE 3aa4ul U MOIep)KaHue O1aroKenaTeaTbHOCTH OOIeHNS;
COIIOCTABJIAATh CBOM CYXACHUS C CYXKICHMAMU JAPYrUX YYacCTHUKOB JMAJIOra,
OOHapy>KUBATh Pa3InYMe U CXOJCTBO NO3ULIUH;



BBIPa)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOJMYHO  TIPENCTABIATH  PE3YJAbTAaThl  BBINOJHEHHOTO  (M3MYECKOTO  OIbITa
(9KCTIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMATh M HCIIOJIb30BaTh MPEHMYILECTBA KOMAaHIHOW W WHAMBHUIYAIbHON pabOTHI
IIPY PELICHNU KOHKPETHOH (pu3mueckoil mpoOIemsr;

NPUHUMATh [T COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHIKECHUIO: PACIIPENeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

BBINIOJIHATh CBOIO 4YacTh PabOTHI, AOCTUTAs KAa4eCTBEHHOIO pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;
OLICHUBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBIC y‘leﬁﬂble JelCcTBUS

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAUX, TPEOYIOLIMX Ui peICHHs
(bu3nyeCKUX 3HAHMIA;

OpPUEHTHPOBAThCSI B PA3IMYHBIX IOAXO0JAX NPUHATHUS PpEHIeHUuN (MHIUBUAYaAIIBHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEIIEHUM rpymoil);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM pEHICHUS (PU3MUECKOW 3aaud WM IUTaHa
UCCIICIOBaHMUs C Y4E€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEAIaraéMble BApUAHTBI PELLIEHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, 3MOLIUOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUs (HEJOCTHD)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTyallul, yCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEM;

OLICHUBATb COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBUSM;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJe CIOopa WIN JTUCKYCCUU Ha HAYYHYIO
TE€MY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuleHHH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHUSIX HAa HAy4YHBIE TEMBI M TAKOE JK€ ITPaBO JPYToOro.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

HUCIIOJIB30BATh ITOHSTHUA: (1)PI3I/I‘I€CKI/I€ U XHUMHYCCKUE ABJICHUI, Ha6J'IIOJIeHI/Ie,
SKCTIIEPUMEHT, MOJIeb, THIOTe3a, CAUHUIBI (PU3NYECKUX BEIWYWH, aTOM, MOJICKYJa,
arperatHble COCTOSIHHSI BemiecTBa (TBEPHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMYECKOe
IBIDKCHHE  (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSMOJUHEHHOE), TPaeKTOpHS,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIaCTHYECKasi), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

paznuyath siBiieHus (audysus, TeI0Boe IBMKEHUE YAaCTULl BELIECTBA, PABHOMEPHOE
JBHXXCHHUC, HepaBHOMepHOC JBHXXCHHUC, I/IHepI_II/ISI, B3aHMOH€ﬁCTBHe TCII, paBHOBGCI/Ie
TBEPABIX TEJI C 3aKpPEIUIEHHOMW OCBhIO BpallleHUsA, Iepenada JaBJICHHUS TBEPIbIMU



TeJTaMH, KUAKOCTSIMH U ra3aMu, aTMoc(hepHOoe JaBJiIeHHE, IJIaBAHUE Tell, IPEBPAIICHUS
MEXaHUYECKOI HEPTUM) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYECKUX SBJICHUM B OKPYKAIOILIEM MHUpE, B
TOM 4YHcie (pu3MyYecKue SBICHHS B MPUPOJE: NMPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMU B JKMBOW M HEXHUBON NPUPOJE, ACHCTBUE CWIbl TPEHHS B MPUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHUS HA KMBOH OpraHU3M, IJIaBaHHE DHIO,
pbplyard B Teje 4esOBEKa, MPU 3TOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

ONKCHIBATh U3yYCHHbIE CBOMCTBA T€ U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBAa, BpeMs, MYyThb, CKOPOCTh, CPEIHSSA
CKOpPOCTb, CWJIA YIPYIrOCTH, CHJIA TSDKECTH, BEC Tela, CWJIa TPEHHUs, [aBJICHHE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAIKUBAIOLIAS CHIIA, MEXaHU4eckas padora,
MOIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOTO ACUCTBUS
MEXaHM3MOB, KUHETUYECKas W MOTEHLHUAJIbHAsl DHEPTUs), IPU ONMHCAHUU IMPABUIBHO
TPaKTOBATh (PM3MUECKUI CMBICIT HCIIOIb3YEMBIX BETUYNH, NX 0003HAYCHHS U €UHUIIBI
buznyecKuX BEIMYUH, HAXOAUTh (POPMYNbI, CBA3BIBAIONIME MAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
bu3NYECKUX BENNYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS U IPOLECCHl, MCIONb3Ys
[IpaBUJia CIOKEHUs cuil (BAOJIb OJHOM IpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHsS pbluara (0J0Ka), «30JI0TO€ IMPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHUs MEXaHWYEeCKOM DHEPruu, IpPHU OTOM J1aBaTb CIOBECHYIO
(bOopMyIHUPOBKY 3aKOHA U 3alMCHIBAaTh €T0 MaTEMaTHYECKOE BHIPAKCHHE;

OOBSACHATh (U3UYECKUE SIBICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTepa: BBISBIATH NPUYUHHO-
-CJIeJICTBEHHbIE CBSI3M, CTPOUTH O0bSICHEHHE U3 1—2 JOrMYecKUX LIaroB ¢ ONOpod Ha
1-2 u3y4YeHHbIX CBOWCTBA (PU3MYECKUX SBJICHUH, (PU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 fAelcTBUS, MCNONb3yd 3aKOHBI U (OPMYIIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMKChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (DU3MUECKHE BEIMYUHBI B (HOPMYIBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE JaHHbIC, HEOOXOAMMBIE JJIS PELICHUS
3a]a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NUECKON BETMUHHBI,
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh IPU TOMOLIM (PUIUIECKHX
METO/I0OB, B OIIMCAaHWM MCCIEIOBAHUS BBIICIATH IPOBEPSIEMOE IPEAINIOIOKEHHE
(rumotesy), pa3nIuyaTh W WHTEPIPETHPOBATH TMOJNYUYEHHBIH pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

IPOBOJUTH OMNBITHI MO0 HAOIIOJCHNUIO (PU3MUECKUX SBICHUN MM (PU3NYECKHX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEpsieMble MPEANONOXKEHUs, COOMPaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHHUS, 3aMIUCHIBATh XO/1 ONbITA U (POPMYIHPOBATH BHIBOBL;
BBITIOJTHATH NPSIMBIE U3MEPEHHsI PACCTOSIHHSI, BpEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIIEPATyphl C UCIHOJIb30BAaHUEM AHAJIOTOBBIX U HHU(PPOBBIX NPHOOPOB, 3aMUCHIBATDH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHOHN aOCOIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;
MPOBOANTH WCCIIEOBAHKUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIUYHHBI OT APYroi C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEM Tl M HE3aBHUCHUMOCTH CHJIBI TPEHHs OT IUIOIIAJU
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTH OT YIJIWMHEHHUS MPYKUHBI, BHITAJKUBAIOLIEH
CUIbl OT OOBEMa TMOTrpYyKEHHOM dYacTH Tela W OT IUIOTHOCTH IKHAKOCTH, €€



HE3aBUCHMOCTH OT IUIOTHOCTH Te€ja, OT TJIYOMHBI, Ha KOTOPYIO IMOTPYKEHO TeJo,
YCIOBUH IJaBaHMs TeJ, YCJIOBHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHUSA, COOMpaTh YCTAaHOBKY M  BBINOJIHATH
U3MEpEeHus, cienysd MpeUIoKeHHOMY IJIaHy, (PUMKCHpPOBaTh pe3yJbTaThl MOJy4YE€HHOH
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpadHKoB,
JIeN1aTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEJOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKHX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Tejla, CUJIa TPEHHUs CKOJIbKEHUs, JaBIECHUE BO31yXa,
BBITAJIKMBAIOIIAs CHUJIA, JEMCTBYIOLIAss Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPeAsIoKEHHON
MHCTPYKILMU: TIPU BHINOJIHEHUH U3MEPEHHUI COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYMCIIATH 3HAYEHNE HCKOMOW BEIIMYMHBI;

coOmoaTh TpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abopaTOPHBIM
000pyI0BaHKEM;

yKa3bplBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOLIAIOIINECS COCY/ b, GAPOMETp, pbluar, MOJBUKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOHl Ha UX OmUCaHus (B TOM YHUCIE: MOALIMIIHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJIECHUM M HEOOXOIUMbIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUH B TOBCEJIHEBHOW XKM3HM AN oOecredeHus
0e30macHOCTH TpHU OOpaleHuH ¢ NpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolllei cpee;

OCYILECTBIIATH OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alIPOCOM, HAa OCHOBE MMEIOLIMXCS 3HaHUM U MyTEM CpaBHEHUs
pa3TMYHBIX KCTOYHUKOB BBIJIEISATH WH(POPMAIIHIO, KOTOPAs! SBISIETCS TPOTHBOPEUYNUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 33/1aHUN HAY4YHO--TIONYJISIPHYIO JIUTEPATYpPy
(Gu3NYECKOro COJep)KaHUs, CIpPAaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMAaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe NMUChMEHHbIC M YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NUECKOTO COJIEpPKaHUs, B TOM YHCIe MyOIMYHO J1enaTh
KpaTKHe COOOIIEHHUS O Pe3ysibTaTax MPOEKTOB MM YUEOHBIX UCCIICIOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYECHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;

IIPU BBIIIOJIHEHUU y4YEOHBIX MPOEKTOB M MCCIEA0BAaHUN paclpeaessiTh 00sI3aHHOCTH B
rpynme B COOTBETCTBUH C IMOCTABJIEHHBIMU 33/1a4aMU, CJIE€AUTD 3a BBIIOJIHEHHUEM IUIaHa
JeCcTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATEIBHOCTH TPYIIIHI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIHX.

K xonuy oOyueHust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

UCIIOJIB30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJN, TEIIOBOE IBUKCHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHCTAIMUECKHE M aMop(dHBIE Tela,
HACBILICHHBIA ¥ HEHACBILICHHBIN I1ap, BIAXKHOCTh BO3/lyXa, TEMIIEPATYpPa, BHYTPCHHSIS
SHEPIHUs, TEIUIOBOM JBUIATElb, HIEMEHTAPHBIN IEKTPUYECKUN 3apsill, SJIEKTPUUECKOE



10JIe, MPOBOAHUKU U JUIEKTPUKH, MOCTOSIHHBINA AJIEKTPUYECKUH TOK, MAarHUTHOE
1oJe;

pasinyarh sBieHUS (TEIUIOBOE PACIIMpPEHHE M CKaTHe, TEIUIoNepenada, TEIIOBOE
paBHOBECHE, CMAauMBaHHUE, KaIWULIPHBIC SBJICHUSA, MCIAPEHUE, KOHICHCALINSA,
IIJIaBJICHUE, Kpuctajm3anuss  (OTBEpJEBaHUE), KHAIICHUE,  Temlonepenaya
(TEeruIoNpOBOJHOCTb, KOHBEKLIMSA, W3IY4YEHHE), DJICKTPU3aLUs Tel, B3aUMOACUCTBHE
3apsioB, ACUCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE
MarHuToB, JACUCTBHE MAarHUTHOIO IOJIA HAa IPOBOAHHMK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4uucie (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIIDHBIE SIBIICHUST B IPUPOAE, KpHUCTaulbl B mpupone, uzinydenue ConHua,
3amep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHeTa,
JJIEKTPUUYECKUE SBJIEHUS B aTMmocepe, 3IIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMud, Jpeld TOJIIOCOB, pOJib MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IE€PEBOAUTH MPAKTUYECKYIO 33aJauy B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) PU3NYECKUX SBJICHUI;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUE SBJICHUS, UCIIONb3Ysl (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIVIOEMKOCTh ~ BEIECTBA, YyJENbHAs TEIUIOTa IUIABJICHUA, YACIbHAs TEIIOTa
napooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQPHUIMEHT MOJIE3HOrO
JEHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCUTEIbHASI BIAXXHOCTh BO3/yXa, 3JEKTPUUECKUN
3apsl, CHJIa TOKA, OJJIEKTPUYECKOE HAIPSDKEHHWE, COINPOTUBIIEHUE IPOBOJHUKA,
yJIeIbHOE COIIPOTHUBIICHHE BELIECTBA, pad0Ta U MOLIHOCTb 3JIEKTPUYECKOTO TOKA), IPH
OMUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICI HCHOIb3yEeMbIX BEJIUYMH,
0003Ha4YeHMs] U €AMHUIIBI (PU3HUECKUX BEIMYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYNH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TMPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO--KMHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
IOPUHLIMIT CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsfa, 3akoH OMa as ywyacTka Lenw, 3akoH JDxoyna—JleHna, 3akoH COXpaHEHHs
SHEPruM, MpU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (pU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalui MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYHHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢
ornopoi Ha 1—2 u3y4eHHbIX CBOMCTBA (DU3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyd B 2-3 JEWCTBUA, HCIOJB3YSd 3aKOHBI U (OPMYIIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3aJauu
3alMChIBaTh KPATKOE YCIIOBHE, BBIABIIATH HENOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJIs €€ PEelIeHuUs, IPOBOJUTH Pacu€Thl U
CpaBHUBATh MOJIyUCHHOE 3HaUCHUE (PU3MUECKON BEIIMYMHBI C U3BECTHHIMH JaHHBIMH;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO PELIMTh MpPU IMOMOIIM (PU3HMUECKUX
METOJOB,  MCIIONb3ysd  ONWCAaHME  MCCICNOBAaHUA,  BBIICIATH  IPOBEPIEMOE
IIPENIIOJIOKEHNE, OLIEHWBATh IPaBUWJIBHOCTh IOPSAKA IPOBEIACHUS MCCIEAO0BaHUSA,
JIeJIaTh BBIBOJIBL,



IPOBOJIUTH ONBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NUECKUX CBOMCTB
Tesl (KalWUISIPHbIE SIBJICHMs, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPbI, CKOPOCTH INPOLIECCAa OCTHIBAHUS U HarPEBAHUS IPU U3IyYEHUU OT LIBETA
U3Iydaoume (momiomaronei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIEPATYpbl JKUIKOCTM U IUIOIIAAUM €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMO/JICIICTBHE 3JIEKTPUUECKUX 3apAJ0B, B3aMMOJAEHUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YalIM3alisl MArHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MO
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBONCTBA 3JIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (hOpMyIHpOBaTh TMPOBEPSEMBIE MPEANOI0KEHUsA, COOMPATh
YCTAHOBKY M3 IPEUIOKEHHOI'O0  00OpyZOBaHMs, OIUCBHIBaTh XOJA OIbITa U
(GbopMyITUPOBATH BEIBOJIBI;

BBINOJIHATH NPSIMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIILHONW BJIaXXHOCTH BO3/YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3NYeCKUX BEJIMYMH, CPAaBHMBATh pE3yJIbTaThl H3MEPEHUN C Y4ETOM 3aJaHHOI
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (DPM3MYECKOH BEIMYUHBI OT JAPYrOH ¢
MCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IJIOLa1 MOMEPEYHOro CEUYEHUs M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCJIIOBAaHUE IOCIIEI0BATEIbHOIO M NapalljIeIbHOTO COECIUHEHUN HPOBOJHHKOB):
IUTAHUPOBATh MCCIIEOBaHUEe, COOMPATh YCTAHOBKY M BBINONHATH M3MEPEHHs, CIEAYs
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3y/bTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIE
TabJIML ¥ TpauKOB, A€IaTh BHIBOJBI M0 PE3yIbTaTaM UCCIEI0BAHUS;

IPOBOJUTH KOCBEHHbIE HM3MEPEHHUs (U3UYECKUX BEIMUYUH (yIelbHass TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOILIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHHs, coOupaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IIPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISATh 3HAUYCHUE BETUUYHHBI;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TIpu paboTe ¢ J1ab0paTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOH Ha MX OIMHUCAHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), SJIEKTPUYECKHE MPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (U3MYECKUX SBICHUH U
He0oOXoauMBbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHHUUECKHE YCTPOHCTBA M W3MEPUTENbHBIE MPUOOPHI MO
CXEMaM M CXEMaTU4YHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIhb BHYTPEHHETO CrOPaHMUs, 3JIEKTPOCKOII, PEOCTaT), COCTAaBISThH
CXEMBI 2JIEKTPUUYECKUX LIETIEH C MOCIEI0BATEIbHbIM U NapauIeIbHBIM COEIUHEHUEM
3JIEMEHTOB, pa3finyasl yCIOBHbIE 0003HAYEHUS SJIEMEHTOB AIEKTPUUECKUX LIETICH;
OPUBOANUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPUMEPax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHUM B TOBCEAHEBHOW XKHU3HU MJs oOecreueHus
0€30MaCHOCTH TMpH OOpaIleHud C NPUOOpaMU U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarollleil cpee;

OCYILIECTBIISATh MOMUCK HH(pOpManuu (U3NIECKOTo coaepxkaHus B HHTepHeTe, Ha
OCHOBE MMEIOIMXCA 3HAaHUN M NyTEM CpPaBHEHMs JIONOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCTIOJIb30BATh MPH BBINOJIHEHUH YYeOHBIX 3aJaHUN HayYHO--TIONMYJISPHYIO JTUTEPATypy
¢du3nyeckoro coaep)kaHUs, CIIPaBOYHBIE MaTepHaibl, pecypchl cetn MHrepher,
BJIAJCTh MPHEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU U3
OJTHOI 3HaKOBOM CHUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHsA, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3NYECKOTO COJEpIKAHUS, B TOM UHCIE
NyOJMYHO  TIPENCTABIATH  PE3yAbTaThl  HPOEKTHOW WM  HCCIIEIOBATEIbCKON
JEeSITeILHOCTH, MPH 3TOM TPAMOTHO HCIIOJIBb30BaTh M3YUCHHBIN MOHSATHIHBIN ammapar
Kypca (PU3UKH, CONTPOBOXKIATH BRICTYILICHHE IIPE3CHTAIINEH;

OpU BBIOJHEHUHM Y4YeOHBIX IPOEKTOB W HCCICAOBAaHMNA (U3NYECKUX IPOIECCOB
pacrpenenats 005 3aHHOCTH B TPYNIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBHINOJHEHHEM IUIaHA JEWCTBHH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBATh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAWBATh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, IPOSIBIISS TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

WCIIOJIb30BaTh IOHATHS: CHCTEMA OTCUETa, MAaTepHalbHasg TOYKA, TPACKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHUYECKOTO JIBMXKCHUS, nedopManus (yrnpyras, IiIacTHIecKas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEpEerpy3Ku, LIEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHW4YeCKhe KoleOaHWsi U  BONHBI, 3BYK, UWH(GPa3ByK ¥  YIbTPa3BYK,
AJICKTPOMATrHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
TAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTrJOolIeHus, anbda-, O6era- U ramma-
W3JIyYEHHUS], U30TOIbI, SIIEPHAs SHEPTETUKA;

pa3iuyaTth SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHHE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
JIB)KEHUE 1O OKPYKHOCTH, B3aWMOJICHCTBHUE TEJ, pPEAKTUBHOE JIBH)KEHUE,
KosebaTeNnbHOE NIBIDKEHUE (3aTyXamllue W BBIHYXKIEHHBbIE KOieOaHUs), PEe30HAHC,
BOJIHOBOE JBWKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJIMHEWNHOE PpACIPOCTPAHECHHUE,
OTpaXEHUE U MPEJIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0eoro cBeTa B CIEKTP W CJIOXKEHHWE CHEKTPAIbHBIX I[BETOB, JMCIIEPCUS CBETA,
€CTECTBEHHAs] PaJUOAaKTHUBHOCTh, BOZHUKHOBEHHUE JMHEHUYATOrO CIIEKTpa H3ITYUYCHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIINUX
JTaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE N3YUEHHBIX (PU3MUECKUX SBICHUN B OKPY’KaloIIieM Mupe (B
TOM yucie (HU3NYECKUE SIBJICHUS B MPHUPOE: NMPWIMBLI U OTJIMBBI, IBI)KCHHE TUTAHET
ConHe4yHOM cUCTEeMBbI, PEaKTUBHOE JIBUIKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, I[YyHAMH, 3XO, IIBE€Ta TeIl,
ONTUYECKHE SBIEHUS B  TMpHpPOJAE, OHOJIOTHYECKOe  JEHCTBHE  BUAMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHH, €CTECTBEHHBIM PaJMOaKTHUBHBIN
$OH, KOCMHYECKHE IIy4d, PAANOAKTUBHOE W3JIyYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJMOAKTUBHBIX M3JIYYCHH Ha OpPraHWU3M YEJIOBEKa), MPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO 33/71auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKHU)
(bU3UYEeCKUX SBICHUM;

OTIHMCHIBATh U3yYCHHBIC CBOMCTBA TEl U (PU3NYCCKUE SBICHUS, UCIIONB3Ysl (PU3NIECKUE
BEJIMYMHBI (CPelHsIsi 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPaAaBHOMEPHOM JIBUIKECHHH,
YCKOpEHHE, MEepEeMEIEHNE, yTh, YIJIOBas CKOPOCThb, CHJIAa TPEHUS, CHJIA YIPYTOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO TMAICHHs, BEC Telld, UMITYJIbC Tela, UMITYIhC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIUAJIbHAS SHEPTUs Teja, MOJAHIATOTO
HaJ[ MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS SHEPTUSI CKATOU MPYKUHBI, KHHETHYECKast



DHEprus, TOJHAs MEXaHWYecKas SHEeprus, Mepuo] M YacTora KoieOaHu#, HHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTbh CBETa, I1OKa3aTelb IMPEIOMIICHUS
Cpezbl), IPU ONHCAHWM TMPABHIBHO TPAKTOBAaTh (DU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBI (PU3NYECKHX BEJIMYMH, HaXOIUTh (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3WYECKYI0 BEIMYHHY C JPYTUMH BEIWYHMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHLMII CYNEPIO3ULUU CHII,
IOPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBl OTPaKE€HMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsioBOrO U
MaccoBOrO0 4YHCEJI TpHU SACPHBIX peaKIusX, IMpPd OTOM JIaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyalluidi  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  NPUYHMHHO--
CJICZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOpPOil Ha 2—
3 U3y4eHHBIX CBOWCTBA (HU3UYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB  HIIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3aja4M (OMUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCTIONb3Y
3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEJOCTAIOUIME WM
30BITOYHBIE JTAaHHBIC, BEIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOJIUTH PAacy€Thl M OLIEHHWBAaTh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYEHUs
(U3UYECKON BETMYUHBIL;

pacrio3HaBaTh NpPOOJIEMbI, KOTOpPbIE MOXXHO pELIMTh IPH MOMOIIM (HU3UYECKHX
METO/I0OB,  MCIIONB3ys  ONMCAHUE  HCCIEAOBAaHUS,  BBIIENATH  IpOBepsieMoe
NPENOI0KEHNE, OICHWBATh IPABWIBHOCTh TIOPSIKA TPOBEACHUS HCCIEIOBAHUS,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOCHUN U OIBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHNIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
TeN (M3y4eHHe BTOPOTro 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojiebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbI MAJIBIX KOJIEOaHHUH, MPSIMOJIMHEHHOE PacipOCTpaHEeHNE
CBETa, pPa3lioKeHHe OeJIoro cBeTa B CHEKTP, M3yuyeHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B COOHMparomied JIMH3e,
HaOJIOIeHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUs): CaMOCTOSTEIHHO
cOOMpaTh YCTAHOBKY M3 N30BITOYHOTO HaOOpa 000PYAOBaHMS, OTIMCHIBATE X0 OTBITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TIPU HEOOXOJAMMOCTH CEPHI0 TPSMBIX W3MEPEHWH, OINpeneNss CpenHee
3HaYeHHe H3MepsAeMoil BelWYUHBI ((POKYCHOE pacCTOSIHHME COOUparoe JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

MPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTEH (PM3MUYECKMX BEIWYHH C HCIOJIB30BAaHHEM
OpSMBIX HM3MEPEHHH (3aBHCUMOCTh IyTH OT BPEMEHH TMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KojlebaHui MaTreMaTh4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTPaKEHUS CBETAa OT yIiia MaJeHHs U
yIiia MpesoMIICHHUs OT yIJia MajeHus1): TUIAaHUPOBAaTh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOHW 3aBHCUMOCTH
¢u3nUecKux BEIUYMH B BHJE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO PE3ylIbTaTaM
UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHBIC H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpemHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaJeHHUS,
KECTKOCTh MPYKUHBI, KOADDHUIIMEHT TPEHUSI CKOJIBKCHHsI, MEXaHWYecKas paboTa u



MOIIHOCTh, YacTOTa M TMepHoj KojJeOaHM MaTeMaTUYeCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparolmled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEHU, Cenysl NPEIIOKEHHON MHCTPYKLMH, BBIUUCIIATH 3HAUYECHUE BEIIMYUHBI U
AQHAJIM3UPOBATh IIOJYyYEHHBIE pe3ylbTaTbl C YY4ETOM 33JaHHOM IIOTPELIHOCTH

W3MEPEHHUI;
e coOmonaTh TMpaBWia TEXHUKH Oe30MacHOCTH Impu pabore ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

® pa3InM4aTh OCHOBHBIC NPHU3HAKK H3YUYEHHBIX (U3UUYECKUX MOJENei: MaTepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYECYHBI HMCTOYHHMK CBETA, Jy4Y, TOHKas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTI'O Spa;

® XapaKTepu30BaTh MPUHIUMBI JEHCTBHA W3YyYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOI HAa UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU MOJIOKEHHUS,
paccTOsHUS M YCKOPEHMS, PAKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapar, OonTHYeCKue
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMmepa BuibcoHa), wucnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® JCIOJIB30BaThb CXEMBbI U CXEMAaTUYHbIC PUCYHKH M3YYECHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIICHUU Yy4eOHO--
INPAaKTUYECKHUX 3ajlay, ONTUYECKUE CXEMbl JJIS MOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie u coouparorei JInH3e;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpPUMEPax) MPAKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW XM3HM A oOecredeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKaroIlei cpere;

® OCYILECTBJIATh MOMCK HHpOpMauuu (uznyeckoro coxaepkanust B HTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpeleeHus
JIOCTOBEPHOCTH TIOJYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUN W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

® CIIOJIB30BATh MPY BBITOJHEHUHN YUEOHBIX 3aJJaHUI HAyYHO--MOMYJISIPHYIO JTUTEPATypy
(Gu3NYECKOr0o COJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpMaLUU M3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTyIO;

e C03/1aBaTh COOCTBEHHBIC MHCbMEHHBIC M YCTHBIE COOOILICHHUS HAa OCHOBE MH(pOpPMAaLUU
U3 HECKOJBKHUX HCTOYHUKOB (PU3MUECKOTO COAEp)KAHUS, MYyOJUYHO MPEACTaBIATh
pe3ynbTaThl IIPOESKTHOW WIIM UCCIIEN0BATEIbCKON NEATEIIBHOCTH, IIPU 3TOM I'PaMOTHO
HCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMoro pasziena (U3NKH U
COIIPOBOKJATh BBICTYIUIGHHWE MpPE3CeHTAle ¢ Y4éToM OCOOCHHOCTEH ayIuTOpuUu
CBEpPCTHHUKOB.

OneHka 0TBETOB y4aluxcst
Ouenka «5» cTaBUTBCA B TOM CJIydae, €CIM Y4YallMiCs IIOKa3bIBAET BEPHOE
NOHMMaHHEe (PU3NYECKOH CYIIHOCTH PacCMAaTPUBAEMBIX SIBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB U
TEOPHii, a TaKk € MPaBWIBHOE ONpeieiicHHe (PU3MUECKUX BEIMYUH, WX €IUHUIl M CIIOCOOOB
U3MEPEHUs: TPABUIBHO BBIMOJHAET YEPTEXKH, CXEMbl U TpaduKd; CTPOUT OTBET IO
COOCTBEHHOMY ILJIaHYy,
COIIPOBO’KAAET paccKa3 COOCTBEHHBIMU IIPUMEPAaMH, YMEET IPUMEHTh 3HAHUS B HOBOIi
CUTyallul TMpU BBIIOJIHEHUU TPAKTUUYECKUX 3aJaHUi; MOXKET YCTAaHOBUTH CBS3b MEXIY



M3y4aeMbIM WM paHee H3YYEHHBIM MATepHAIOM MO Kypcy (HM3HWKH, a TaKkKe C MaTepualioM,
YCBOEHHBIM MPU U3YYEHUU JPYTUX MNPEIMETOB.
OueHka «4» CTaBUTHCS, €CITM OTBET yUYECHUKA YIOBICTBOPSET OCHOBHBIM TPEOOBAHUSM

Ha OIEHKY 5, HO JaH 0e3 MHCIOJIb30BaHMUS COOCTBEHHOrO IUIaHA, HOBBIX IPHUMEpPOB, Oe€3
IPUMEHEHUs 3HAaHUI B HOBOHM cUTyaluu, 6€3 HCIOJB30BaHUS CBSI3€d C paHEe U3YYEHHBIM
MaTepuajioM M MaTepUAIOM, YCBOCHHBIM MPHU HM3YYECHHUHM Jp. MPEAMETOB: €CIH Yy4dalluics
JOITYCTHII OJTHY OIIMOKY WJIH He O0Jiee TBYX HEJOUETOB U MOKET UX UCIIPABUTH CAMOCTOSATEIHHO
WK ¢ HEOOJIBILIOM MTOMOIIBIO YUUTES.

Onenka «3» CTaBUTHCS, €CIM YYANIUICS TPABWIBHO TOHUMAET (PU3UIECKYIO
CYIIHOCTh PacCMaTpUBAEMBbIX SBJICHUM M 3aKOHOMEPHOCTEM, HO B OTBETE€ MUMEIOTCS OTHCIIbHbBIC
poOeIbl B YCBOCHHH BOIIPOCOB Kypca (PU3WKH, HE MPENSTCTBYIONINE JAaTbHEHIIIEMY YCBOCHHIO
BOIIPOCOB IIPOTPaMMHOI0 MaTepuaja: yMeeT IMPUMEHATh INOJIyYCHHbIE 3HAHMS IPU PELIECHUU
MPOCTBIX 3a7a4 C KCIIOJIb30BAHUEM TOTOBBIX (POPMYJ, HO 3aTPYMHSETCS NPH PEIICHUU 3a/ad,
TpeOyromux npeodpazoBaHusi HEKOTOPHIX (HOPMYI, JOMYCTUI He OoJiee OAHON TpyOoii omuOKU
U JIBYX HEJIOUETOB, HE OoJiee oqHOU Tpy0oil 1 01HON HerpyOoii ommokH, He 6oiee 2-3 HerpyObIX
O1IMOOK, OHON HErpyOoii OMUOKU U TPEX HEOUETOB; NOMYCTHI 4-5 HETOUYETOB.

Ouenka «2» CTaBUTCS, €CIU Yy4YalllMHACA HE OBJIaJIe]] OCHOBHBIMH 3HAHMSIMHU U
YMEHHUSIMH B COOTBETCTBHHM C TPEOOBAaHUSMHU MPOTPaMMbl M AOMYCTUI OOINbIIE OIHUOOK U
HE0YETOB YeM HEOOXOIUMO JIJISt OLICHKH «3).

Ouenka KOHTPOJILHBIX padoT

Ounenka «5» craBuTcsi 3a paboOTy, BBIOJHEHHYIO IOJHOCThIO 0Oe3 OmHuOOK U
HEJI0YETOB.

Ounenka «4» craBuUTCs 3a pabOTy BBIIOJHEHHYIO MOJHOCTBIO, HO IIPU HAJUYWU B HEH
He Oosiee OAHOW Tpy0Oil M OJHOM HErpyOoOi OMMOKM U OJHOTO HemoueéTa, He Ooree TpEx
HEJI0YETOB.

Ounenka «3» CTaBUTCSI, €CIM YYEHUK MTPaBUIIbHO BBIMOJIHWI HEe MeHee 2/3 Bcel paboThl
WIN JIONycTUI He Oosiee 0HOM rpy0oil omMOKM H.JBYX HEelOou€TOoB, HE Oojee OIHOM rpyOoi
OmMOKU M OJHOM HEerpyOoil omuOKu, HEe OoJjiee TpeX HErpyObIX OMIMOOK, OJIHOW Herpyoou
OMOKM M TpeX HeA04YETOB, MPU HAIMYUU 4 - 5 HEZOYETOB.

OuneHka «2)» CTaBUTCS, €CIIM YUCIO OMIMOOK M HEAOYETOB NMPEBHICHIIO HOPMY Jis
OLIEHKHU 3 WJIM IPaBUIIBHO BBIMOJIHEHO MeHee 2/3 Bcell paboThl.

Ouenka Ja6opaTopHbIX padoT

Ouenka «5» CTaBUTCS, €CIM Y4YAIl[UHCS BBIMIOJHAET pabOTy B TOIHOM OOBEeMe C
coOmoieHreM HeoOXOAMMOM  TOCIEOBATEIbHOCTH TIPOBEJICHUS OIBITOB U H3MEPEHUH,
CaMOCTOSITEIbHO M PAallMOHAILHO MOHTHUPYET HEo0XO0auMoe OOOpYIOBaHHE, BCE OIBITHI
IMPOBOAUT B YCIIOBUAX U PEIKHUMAX, 06eCHe'-II/IBaIOH_[I/IX IMOJIYYCHHUE NPABUJIBHBIX PE3YJIbTATOB U
BBIBOJIOB; COONIO/IaeT TpeboBaHWs TpaBUi O€30MacHOCTH TPyJAa; B OTYETE MPABUIBHO U
AKKypaTHO BBITIOJIHSIET BCE 3alKCH, TAOMWIbI, PUCYHKH, YEPTEKU, TPAPUKH, BBIYUCICHUS;
MPaBUJILHO BBIMOJHSAET aHAIN3 OTPEITHOCTEM.

Ouenka «4» CTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHUS K OIEHKE «5» , HO OBLIO
JIOTIYIIIEHO JIBa - TPU HeJoveTa, He OoJiee 0JHOM HerpyOoit OMOKU M OJJHOTO HEA0UETA.

Onenka «3» craBuTCs, €ciau paboTa BBHINOJHEHAa HE IOJHOCTBIO, HO 00BEM
BBIIIOJIHEHHON 4acTH TAaKOB, TIO3BOJIACT IIOJYYUTH TMIPABUJIBHBIC PC3YJIbTAaTbl W BbBIBOJbI:
€CJIM B XO/I€ MPOBEACHUS OTbITA U U3MEPEHUN ObUIH JOMYIIEHBI OIIHOKH.

Onenka «2» CTaBUTCS, €cnu pa0doTa BBIMIOJIHEHA HE TIOTHOCTBIO M 00BEeM
BBIMIOJTHEHHONM 4YacTH pabOThl HE TMO3BOJSET CIeNaTh MPAaBUIbHBIX BBIBOJOB: €CIIHM OIBITHI,
HU3MCPCHUSA, BBIYUCIICHUA, HaGJ'HOI[eHI/IH MMPOU3BOANIIMCH HCIIPABUIIBHO.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
K
Ne HaumeHnoBaHue pa3aesioB U TeM OTITECTBO Tacon K DJiIeKTpoHHbIE (HU(POBHIE)
n/n NporpamMMbI Bcero OHTPOIBHBIC o0pa3oBaTejibHbIE PeCypChl
padoThI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
1.1 dusuka - Hayka 0 IpUpoe 2 Bubmzorexa HOK
' yKa 0 pupos https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 Pr3HIECKHC BENMIMHEI 2 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I IIO3HAHMUS 2 Bubmuorexa IOK
) yd a https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2. [leppoHaya/ibHbIe CBeICHUS] O CTPOEHHUH BellleCcTBa
2.1 CTpoeHUe BelllecTBa 1 Bubmzorexa HOK
' p B https:/m.edsoo.ru/7f416194
29 JIBM>XKeHUE U B3aUMOJICMICTBUE YaCTHIL ) bubnuoreka [{OK
) BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoteka IIOK
3.1 Mexanuteckoe ABiokeHne 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.2 Muepups, macca, mi0THoCTs 4 https://m.edsoo.ru/7t416194
but6mmorekxa [IOK
3.3 Cuna. Bunpt cun 14 ! https://m.edsoo.ru/7f416194
Nroro no pazgeny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEl U ra3oB




41 Masnenue. llepenaya naBieHus TBEPABIMU 3 Bbu6mumotexa [JOK
) TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 Jlasnenne xuaKoCTH > https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4.3 ATmochepHoe faeHie 6 https:/m.eds00.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 bubmuorexa [IOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEprust
bubnuoreka [{OK
> PaboTa u mommoCTE 3 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
32 Hpocthie MexaHH3MEI > https://m.edsoo.ru/7f416194
bubnuoreka [{OK
>3 Mexanuteckas sueprus 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




8 KVIACC

Koan4yecTBO 4acoB
HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Ne n/n NMpPorpaMmblI Bcero Kontpoasnsie o0pa3oBaTejibHbIE PeCypPChl
padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHME U CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
’ P = https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Ternoseie nponeccer 21 I https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
71 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 bubmmoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
22 [ToCTOSTHHBIN 3JIEKTPUYECKHUI TOK 20 1 https://m.edsoo.ru/7f4181 ce
bubnunoreka LIOK
23 Markutibie sBICHHs 6 ! https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
24 DJIEKTPOMATHUTHA MH YKL 4 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3




9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanyecTBo 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne ni/m KonTposabHbie
0
NMpPorpaMmblI Bcero paGoTHI o0pa3oBaTe/ibHbIE PeCypPChI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
11 MexaHnueckoe OBMKEHME U CIIOCOOBI €r0 10 bu6nmoreka [IOK
) OITHCaHUs https://m.edsoo.ru/7f41a4a6
. bubnunoreka LIOK
1.2 Bsanmoneiicraue Ten 20 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 3aKoHBI COXpaHCHNU 10 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmuoreka [IOK
2.1 Mexanmieckne koeoanus 7 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
22 MexaHnueckne BOJIHBL. 3BYK 8 1 https://m.edsoo.ru/7f4 1 ada6
Hroro no paszneny 15

Paznen 3. 3JICKTpOMaFHI/ITHOC IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U 6 bubmuoreka [IOK
) 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 bubmmorexa [IOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
43 Paznoxenue 6enoro cBeta B CIIEKTP 3 https://m.edsoo.ru/7f41adat
Wroro no pazneny 15




Pa3nea 5. KsanroBble iBJIeHUA

5.1 Hcnyckanue u norjomeHne cCBeTa aroMoOM 4 bubmorexa OK
) https://m.edsoo.ru/7t41a4a6
bu6nuoreka [IOK
32 Crpoenue aTomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
>3 #nepubie peakiuy 7 https://m.edsoo.ru/7t41a4a6
Uroro no pazgeny 17
Pasjeun 6. IloBTopuTe/IbHO-000011AI0 KT MOAY.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 Bbu6mmotreka [JOK
) Kypca ¢hu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
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IHOYPOYHOE IINTAHUPOBAHHME

7 KUIIACC
KoanuecTBo yacoB
Ne ni/m Tema ypoka Beero KonTposabHubie IIpakTuyeckue
padoThI padoThI
1 ®du3uka — Hayka o npupone. AsneHus 1
MPUPOJIBI
®PusnuecKkue sBICHUs 1
3 Ou3nyecKue BEIMYUHBI U UX U3MEPEHHE 1
JlabopaTtopHnas pabota Ne 1 "Onpenenenue
4 LIEHBI JICJICHUS] U3MEPUTEIIHLHOTO 1 1
npudopa".
Mertoasl HaydHOTO 1O3HaHus. Onucanue
5 (UBUYECKUX SBJICHUHN C TTOMOIIBIO 1
Mozeen
6 ®Pu3nka U MUpP, B KOTOPOM MBI KUBEM. 1
Crtpoenue BemiectBa. OMBITHI,
7 JTIOKa3bIBAOIINE TUCKPETHOE CTPOCHHE 1
BEIECTBA
3 Juddysus B razax, )KUJIKOCTSIX U TBEPJBIX 1
Tenax.
9 JlabopaTtopHnas pabota Ne2 «M3mepenue 1 1
pa3MepoB MaJbIX TE.
10 ArperatHble COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 BobI. O000IIIEHNE TI0 pa3aeTy 1
«IlepBoHauanbHbBIE CBEAECHUS O CTPOCHUU
BEIIECTBA»
12 Mexanunyeckoe nBuxeHue. PaBHoMepHoe 1
Y HEPaBHOMEPHOE BUKEHUE
13 Ckopoctb. EnuHunb ckopoctu 1




14

Pacuer IMYyTH 1 BpCMCHU NBHUKCHUA

15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN

16 JlabGopaTtopHas padota Ne 3 «3mepenue
MaccChl Ha PhIUAXHBIX BECAX).

17 [ImoTHOCTH BemecTBa. PacyeT macchl
00beMa Tesa Mo ero MIOTHOCTH
Jlabopartopnast pabora Ne 4, 5

18 "OnpenesneHue MI0THOCTH TBEPIOTO
Tena".

19 Pemenne ':jaz[aq o teme "II1oTHOCTE
BEIIECTBA
Cuna xak XxapakTepuCTHKa

20 B3aUMOJICUCTBUS TeJl. SIBJIEHNE TATOTEHUS.
Cuiia Tsbxectu

21 Cwuita ynpyroctu. 3akoH ['yka
CBs13b M@Ky CUJION TSKECTH U Maccou

22 tena. Bec Tena. Pemenue 3amad no reme
"Cua tsoxectu"”

23 Cwiia TSKeCTH Ha JPYTHX IJIaHeTax.
Du3NUecKue XapaKTepPUCTUKH TUIAHET

24 H3mepenne cun. JuHamomerp
JlaGopaTtopHnast pabota Ne 6

25 "I'pagynpoBaHue NPy KUHBI U3MEPEHHE
CHJI TMHAMOMETpPOM".

26 CrnosxeHue IByX CUJI, HAIIPaBJIEHHBIX I10
OJIHOM ITpsIMOM. PaBHOAEHCTBYOIIAs CUII

7 Pemienue 3agau o teme
"PaBHOnelicTBYIOIIAA CHIT"

8 Cwiia Tpenus u e€ Buapl. TpeHue B
MIPUPOJIE U TEXHUKE

29 JlaGopatopHas pabota Ne7 «M3yuenue

3aBUCUMOCTH CUJIbI TPCHUSA CKOJIBXCHUS




OT CUJIBI JAaBJICHUSA U XapaKTepa
COIIPHUKACAIOIIUXCs HOBCpXHOCTGﬁ»

Pemenue 3amau Ha onpeaencHue

30 PaBHOJIECMCTBYIOIIECH CUIIbI
Pemenue 3anau no temam: «Bec Tenay,

31 «"padnueckoe n300pakKeHUE CHIIY,
«Cunbly, «PaBHOACHCTBYIOIIAS CUIT»
KonTtponbHnas pabora no Temam:

3 «MexaHndeckoe JBHKEHHEY», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CUIbD)

33 Jasnenue. CriocoObl yMEHbILICHUS U
YBEJIMYEHUS J1aBIICHUS

34 JaBnenue raza. 3aBUCUMOCTb JABJICHUS
raza oT 00béma, TemMreparypsl

35 [lepenaua naBneHus TBEPABIMU TEIAMHU,
JKUJKOCTSAMHU U razamu. 3akoH [lackais

36 JlaBeHHE B KUIKOCTH U rase, BEI3BAHHOE
JENCTBUEM CUJIBI TAKECTH

37 Pemienue 3anau 1o teme «JlapieHue B
KUAKOCTHU U rase. 3akoH [lackamsa»

38 Coob1maronmecs: cocysl

39 Bec Bo3nyxa. ATMochepHoOe 1aBlieHNe

40 ATtMocdepa 3emMiu ¥ IPUUHHBI €€
CYILLIECTBOBaHMS

A1 W3mepenune atmochepHOro faBieHus.
Oneit Toppuuennu

40 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTBI HaJ] YDOBHEM MODs

43 Bapomertp-anepouns. ATmochepHoe
JTaBJICHHUE Ha Pa3IMYHBIX BHICOTAX

44 Manometpsl. [lopiiHeBOH KUIKOCTHBII




HacocC

45 I'mppasiueckuil npece

46 Pemenue 3amay mo Teme " AtmochepHoe
napienue"

JlelicTBHE KUIKOCTHU U ra3a Ha

47 MOTPYKEHHOE B HUX TEJIO0. ApXUMea0Ba
cuiia
JlaGopaTtopHnas pabota Ne§ «Onpenenenue

48 BBITAJIKMBAIOLIECH CWIIBI, IEUCTBYIOIIEH HA
TEJO0, MOTPY>KEHHOE B JKUKOCTH)

49 Pemenue 3amau mo reme "Apxumenona
cuna"

50 [InaBanue Ten

51 JlaboparopHas pabota Ne9 "BeisicHeHue
YCJIOBH TJIaBaHUS TeJa B )KUIKOCTH"
Pemenue 3amau no remam: «IlnaBanue

52 cynoB. Bo3nyxomnaBanue», «JlaBienue
TBEPJBIX TN, )KUJIKOCTEH U Ta30B)»

53 KontponbHas padota o teme «JlaBnenue
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»

54 Mexanunueckasi pabota

OIHOCTh. EAMHUIIBI MOIITHOCTH

55 M E

56 VYpoxk-uccnenosanue "Pacy€t MomHOCTH,
pa3BUBaEeMOM IIPHU NOIBEME 1O JIeCTHHULIE"

57 IIpocteie Mmexanu3Mmsbl. Poryar. PaBHoBecue
CHJI Ha pblUare
Prruaru B TexHuKe, OBITY U IPUPO/IE.

53 JlaGopatopHas padota Nel0
«MccnenoBanue yCcioBHI paBHOBECHS
pbIyara»

59 Pemenue 3agau no reme «YcnoBus

PAaBHOBCCHUS pblyara»




Koaddunment noneznoro neicTBust
Mexanu3ma. Jlaboparopnas padota Nel 1

60 «M3mepenne KIIJI HaknoHHON ! !
IJIOCKOCTH
Pemenue 3agau no teme "Pabora,

61 " 1
MoiHocTb, KITJ]

62 Mexannueckas sHeprus. Kunernueckas u 1
NOTEHLIMAJIbHAs HEPTUs

63 3aKOH COXpaHEHUsI MEXaHUYECKON 1
SHEPruu

64 KonTtponbsHas padora no teme «Pabora u 1
MOIIHOCTb. DHEPIHUsD)

65 PesepBHblit ypok. Paborta ¢ Tekctamu 1mo 1
TeMe "MexaHnyeckoe IBIKeHue"
Pe3epBHblit ypok. PaboTta ¢ Tekctamu 11o

66 teMme "JlaBieHue TBEPABIX TN, KUAKOCTEN 1
U ra3on"

67 HToroBast KOHTpOJIbHAs paboTa 1
PesepBuslit ypok. Pabora ¢ Tekctamu mno

68 n n 1
teme "Pabora. MoiHocTh. DHeprus
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8 KVIACC

Koan4yecTBO 4acoB
Ne n/m Tema ypoka Beero KonTpoJbHbIe IIpakTnyeckue
padoThI padoTsbI
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MOJTBEPKICHUS
2 Macca u pazMep aTOMOB M MOJICKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIECTBA
OOBsiCHEHHE CBOKCTB TBEPOTO, JKHUJIKOTO
4 1 Ta3000pa3HOTO CE)CTO)IHI/If/i BCIIECTBA HA 1
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannmaeckue u amophHbIC Tena 1
6 CmauuBaHue U KalWJUBSIPHOCTb. |
[ToBepXxHOCTHOE HATsIKEHUE
7 TernmoBoe paclIMpeHre U CKATHE 1
3 Temneparypa. CBsi3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS YaCTHUII
9 Buytpennss sueprusi. Crioco0bl 1
W3MEHEHUs BHYTPEHHEH YHEPruu
10 Buns! Tenionepenaun 1
VYpok-koHpepenuus "IIpakTruueckoe
11 HCII0JIb30BaHUE TEIIOBEIX CBOMCTB 1 1
BEIIIECTB U MAaTEPHAJIOB B IIEJISIX
sHeprocoepexeHus"
12 KonnuectBo TemnoTel. Y nenpHas 1
TEIJIOEMKOCTh
13 YpaBHeHHE TEIJIOBOTO OaaHca. 1
TemmooOMeH 1 TEMI0BOE paBHOBECUE




14

15

16

Jlaboparopuas padota "HccrienoBanue
SIBJICHHS TETUIOOOMEHA MPY CMEIITUBAHUH
XOJIOAHOU U ropsiueit Boabl"

Pacuer koanuuecTBa TEILIOTHI,
HEOOXOMMOTO JIJII HarpeBaHus Teja v
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
Jlaboparopuas pabota "Onpenencaue
yAEIbHOM TEIIOEMKOCTH BelecTBa"

17

18

19

20

DHeprus TOIMBA. Y JebHas TeIioTa
CTOpaHHUS

[InaBnenue u oTBepIEeBaHUE
KPUCTAINTUYECKHX TEJ. Y AeTbHas TeIoTa
TUTABJICHUS

JlaboparopHas pabdota "Omnpenenenue
YACJIBHOU TEIJIOTHI TJIaBJICHUS Jibaa"
[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcmapenue

21

22

23

Kunienue. Y nenbHas Temniaora
nmapoo0pa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTh TEeMIIEpaTyphl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHUS

BrnaxsocTs Bo3ayxa. JlaboparopHas
pabota "OnpeneneHre OTHOCUTENBHON
BJIQ)KHOCTH Bo3ayxa"

Pemenue 3agad Ha onpeneneHue
BJIQKHOCTH BO3]TyXa

24

25

[TpuHTIKTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
[TapoBas Typ6uHa. JIpurarenn
BHYTPEHHET0 CTOpPaHUs

KII/ TermoBoro nurarens. TenmnoBbie
JIBUTATEII U 3aIUTA OKPYKAOIIEH CPEBI

26

3aKkoH COXPAHCHUSA U IPCBPALICHUSA




SHEPTUH B TEIIOBBIX MPOIECCaX
[ToaroroBka K KOHTPOJILHOU paboTe MO

27 TeMe "TennoBrle sBiIeHuA. 3Menenune
arperaTHbIX COCTOSIHUH BeriecTa"
KonTtponsHas pabora o teme "TemnoBsie

28 siBJIeHUsI. MI3MeHeHue arperaTHbix
COCTOSIHUH BelecTBa"

29 Onekrpuzanus Ten. [[Ba pona
AIEKTPUICCKUX 3apsI0B
Ypoxk-uccienoBanue "DaeKTpu3amus Tei

30 UHIYKIMEW U IPU CONPUKOCHOBEHUH"

31 B3anmMopeiicTBre 3apsHKeHHBIX TEll. 3aKOH
Kynona
Dnektpuueckoe nose. HampsixkeHHOCTh

32 anekTpudeckoro nojs. [Ipunimn
CYTIEPIIO3UIINH IIEKTPUUECKUX TTOJICH

33 HocuTenu snektpuyueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOIHMKYN U AUAIIEKTPUKHU. 3aKOH
COXpaHEHUs AJIEKTPUIECKOTO 3apsiaa

35 Pemrenue 3amau Ha mpuMeHEHNE CBOMCTB
AIEKTPUUYECKUX 3apsI0B
DNEeKTpUUECKUN TOK, YCIOBUS €ro

36 cyuiectBoBanus. McTouHuku
AIEKTPUIECKOTO TOKA

37 JlelicTBUA AIIEKTPUYECKOTO TOKA
VYpoxk-uccinenosanue "Jleiictere

38 3JEKTPUYECKOTO MOJIS HA MPOBOIHUKHU U
JUDJIEKTPUKA"

39 DNEeKTPUYECKU TOK B MEeTaJlIax,
JKUIKOCTSIX U ra3ax

40 DneKkTpruyecKas Lenb U €€ COCTaBHbIE




41

qacTHu

Cuna toka. JlabopaTopHas padora
"M3MmepeHue u peryampoBaHue CUiIbl TOKa"

0.5

42

DIleKTpuyecKoe HanpsikeHue. BonbTMmerp.
Jlaboparopuas pabota "N3mepenue u
peryJiMpoBaHue HaNpsHKEHUA"

0.5

43

44

ConpoTuBiieHUE TPOBOJHUKA. Y ACIbHOE
COMPOTHUBIICHNE BEIIECTBA

Jlaboparopnas padoTa "3aBHCHMOCTH
AIIEKTPUIECKOTO COMPOTHUBIICHHUS

IMPOBOAHMKA OT €I0 AJIWHBI, IUIOIAA
MOTEPEYHOr0 CEYCHHUs U MaTepuaa"

45

3aBUCHMOCTD CHJIbI TOKA OT HAIPSDKCHHUS.
3akoH OMa 1l yyacTKa Lenu

46

47

Jlabopatopnas pabora "HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpsDKEHUS Ha pe3nucTope”

IlocnenoBaTenbpHOE B napajajiCJbHOC
COCAUHCHUS ITPOBOAHUKOB

48

49

50

JlaGopatopHnas pabota "IIpoBepka npaBuia
CJIOYKEHUS HAIIPSKEHUN ITPU
[IOCJIEI0BATEIILHOM COCIMHEHUH IBYX
pe3ucTopon"

Jlaboparopnas padota "IIpoBepka npasuia
JUIsL CUJIBI TOKA MIPU HapaljieIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemienue 3a1a4 Ha MPUMEHEHUE 3aKOHA
Owma 1t pa3TMYHOTO COETMHEHHS
IIPOBOJTHUKOB

51

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA.
3akon Jlxoynsa-Jlenna




52

53

54

Jlaboparopuas pabota "Onpenencaue
paboThI U MOLTHOCTH AJIEKTPHUECKOTO
TOKa"

DJEeKTpUYECKUe ETU U MOTPeOnuTenn
ANIEKTPUYECKOH 3Hepruu B ObITY. KopoTkoe
3aMbIKaHHE

[ToaroroBka K KOHTPOJIBHOU paboTe MO
Teme "DJIEKTPUUECKUE 3apsibl.
3apspKeHHbBIE Tela U UX B3aUMOJICUCTBUSL.
[TocTossHHBIN 2JIEKTpUYECKUH TOK"

55

56

KontponbHast pabota no teme
"DnexTpruueckue 3apsaabl. 3apsHKEHHbIE
TeNna ¥ Ux B3aumozencTBus. [1ocTostHHBIHM
AIEKTPUUYECKUN TOK"

[TocTostTHHBIE MArHUTBI, UX
B3aUMOJEHCTBUE

57

VYpok-uccnenosanue "M3ydyenue nonei
HOCTOSIHHBIX MAarHuToB"

58

59

60

MarnutHoe mojie. MarauTHoe noie 3eMiu
1 €ro 3Ha4YCHHUC JJId )KU3HU Ha 3emite

OmnsIT OpcTena. MarHuTHoe noJie
NEKTPUYECKOr0 TOKa MarHutHoe nose
KaTyliKu ¢ TOKOM

[TpuMeHeHne HIIEKTPOMArHUTOB B TEXHHKE.
JlaGopatopHnas pabora "H3yueHue
JeWCTBUSI MATHUTHOTO TOJIST Ha TTPOBOTHUK
¢ TOKOM"

0.5

61

OneKTpOABUTaTEIb IOCTOSHHOTO TOKA.
Hcnonb3oBanue aniekTpoaBuraTeneii B
TEXHUYECKHUX YCTPOUCTBAX U Ha
Tpaucmnopre. JlabopaTopHas pabora
"KoHCcTpyupoBaHue U U3y4eHue paboThl
AJIEKTPOJBUTATENS "




Omnbrtel @apasest. 3akoH

62 3JIEKTPOMArHUTHON MHAYKUMH. [TpaBuiio 1
Jlenna
Onekrporerepatop. CriocoOb! MOTydeHUS

63 AJIEKTPUYECKOW SHEPTUU. DIICKTPOCTAHIIUHU 1
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH
[ToaroroBka K KOHTPOJIBHOU paboTe MO

64 Teme "DJIEKTPUYECKUE U MarHUTHBIE 1
siBJICHUS"

65 'I‘<0HTpOJII)Ha$I pabota 1o Teme 1

DNEeKTpUYECKHE U MATHUTHBIE SIBJICHUA"

66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
teme "TeroBbie siBICHUS"

67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
teMe "[locTosHHBIHN 2neKTpuyecKuii ToK"

63 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1
Teme "MaruuTHseie siBlIeHUs"
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9 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoTsbI

Mexanundeckoe JBr>keHue. MarepuanbHas
TOYKa

Cucrema orcuera. OTHOCUTEIIHLHOCTD
MEXAHUYECKOI'0 JIBUKEHUS

PaBHOMepHOG HpHMOHHHCﬁHOC JABHOXXCHHUC

HepaBHoMepHOE pAMOIMHENHOE
nBrkeHue. CpeqHss 1 MTHOBEHHAsI
CKOPOCTh

[IpssMonMHENHOE paBHOYCKOPEHHOE
JBIKEHHE. Y CKOpEeHUe

CKopocCTh MPSAMOIMHENHOTO
PaBHOYCKOPEHHOTO ABWXEHU. [ paduk
CKOPOCTH

JlaGopatopHas pabota "OnpezneneHue
YCKOPEHUs Telia MPH PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOW TIOCKOCTH"

CBO6OI[HOC naaCHuc TCII. OmnpiTel ['anunes

10
11

12

PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH.
[Tepuon 1 yacrtora obpatienus. JIuneinas
1 YTJIOBasi CKOPOCTH

[[eHTpOCTpPEMUTENBHOE YCKOPEHHE
I1epssriit 3akoH HproToHa. Bextop critbl

Bropoii 3akon HeroToHa.
PaBHOnelicTBYIOIIASA crita

13
14

Tperuii 3akoH Hetorona. Cynepno3unus
cuI

Pemenne 3a1a4 Ha MPUMECHCHUEC 3aKOHOB




Hrrotona

15 Cuiia ynpyroctu. 3akoH ['yka

16 Pemenue 3amau nmo teme «Cuita
YIPYTOCTH

17 JlaGopaTtopHas pabora «OnpeneneHue
YKECTKOCTHU MPYKUHBI

18 Cwiia TpeHust

19 Pemenue 3amad no teme «Cusa TpeHUS»

20 JlaGopaTtopHas padota "Onpezaenenue
KOd(UITMEHTA TPEHUS CKOJBKCHHS"

1 Pemenue 3amau no reMe "3aKOHEBI
Hprorona. Cuna ynpyroctu. Cuna tpenus"
Cwita TSDKeCTH Y 3aKOH BCEMHUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOAHOTO
mageHust
VYpok-koH(pepennus "JIBrkeHne TEN

p p

23 BOKPYT T'PABUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"

24 Pemenue 3amau no teme "Cuna TSDKECTH U
3aKOH BCEMUPHOTO TATOTCHUS"

75 [lepBas kocMHUecKasi CKOPOCTb.
HesecomocTs 1 neperpysku
PaBHOBecue MaTepuaIbHOW TOUYKH.

26 AbcomoTHO TBEpOE Teno. PaBHOBecHe
TBEPJOTO TEJIA C 3aKPETUIEHHONW OCBIO
BpalleHus

27 MowmeHT cuisl. LleHTp TsKecTH

73 Pemenue 3amau no reme "MOMEHT CHUJIEL
Lentp TsxecTn"
[TonroroBka K KOHTPOJIBHOU paboTe Mo

29 TeMe "MexaHU4eCcKOe JBIKEHUE.

Bsaumonericteue Tea"




KontponbHas pabora o Teme

30 "MexaHN4YeCcKOe IBUKEHUE.
B3aumoneiictBue ten"
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

31 COXpaHEHUs UMITYJIbCa. YTIPYTroe u
HEYNPYroe B3auMOJACHCTBUE

3 Pemenue 3anay no teme "3akoH
COXpaHEHUs umIyJibca'

33 Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanuueckas paboTa U MOIHOCTb

35 PaGota cuibl TsDKECTH, CUITBI YIPYTOCTH U
CHUJIbI TPEHUS
JlabGopaTtopHas pabora «OrnpeneneHue

36 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON
MOBEPXHOCTU»
CBs13b sHepruu u paboTsl. [loTeHnnanpHas

37
SHEprus

38 Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTrUuu

39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE

40 JlaGopaTtopHas pabora «M3ydeHue 3akoHa
COXPAaHEHHUsI SHEPTUN

A1 KonebarenbHoe IBUKEHUE U €r0
XapaKTepUCTUKU

42 3aryxaromue Konebanus. BelHyX1eHHBIE
KosiebaHus. Pe3onanc

43 MareMaTHueCcKuil U NPYKUHHBIM MasITHUKH
VYpok-uccnenoanue «3aBUCUMOCTb

44 nepuo/ia KojebaHui OT KECTKOCTH

IPYKUHBI U MAaCChI TPy3a»




[IpeBpanienue 3HEprun Npu MEXaHUIECKUX

45
KOJIe0aHUsIX
JlaGopaTtopHas pabora «OnpeneneHue

46 YacTOThI U IEproJia KoJeOaHmit
MPYKUHHOT'O MasiTHUKa»
JlaGopaTtopHnas padota «IIpoBepka

47 HE3aBHCHUMOCTH IePHOJia KOJIeOaHmii rpy3a,
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»
Mexanudeckue BoiaHbl. CBoOiCTBa

48 MEXaHU4eCKUX BOJIH. [IpononbHbIe U
MOTIEPEYHbIE BOJHBI
Ypok-koHpepennus "MexaHuyeckue

49 BOJIHBI B TBEPOM Tele. CelicMuueckue
BOJIHBI"

50 3Byk. Pacnipoctpanenue u orpaxeHue
3BYyKa

51 Ypok-uccnenosanue "HabmroaeHue .
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTBI

59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53 VYpok-koHpepeHuus "YabpTpa3ByK u
uH(ppa3ByK B IpUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

54 TeMe "3aKoHbI COXpaHeHUs1. MexaHnyeckue
KoJieOaHus ¥ BOJIHBI"
KonrtpomnsHas padota no Teme "3aKoHbl

55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"

56 DNEKTPOMarHuTHOE IOJIE.
ONEeKTPOMarHUTHHIE BOJHBI

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

58 VYpoxk-koupepennus "[kara




59

60

BHCKTpOMaFHI/ITHLIX BOJIH. I/ICHOHBSOBaHI/Ie
3JICKTPOMArHUTHBIX BOJIH JIJISl COTOBOM
cBs3n"

VYpok-uccnenosanue "HM3ydueHne cBOiCTB
9JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOuIpHOTO Tenedona"

Pemenue 3a1a4 Ha onpeaesieHNe YacTOTh U
JUTUHBI 3JIEKTPOMAarHUTHOM BOJTHBI

61

DNeKTpOMarHuTHast IPUPO/Ia CBETA.
Cxkopoctb cBeTa. BonHoBBIE CBOICTBa
cBeTa

62

Ucrounuku cBeta. [IpsiMonuneitHoe
pacripoctpanenue cera. 3atmenus ColiHIa
u JlyHsl

63

64

3aKOH OTpa)XeHUsI CBETa. 3epKaJa.
Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
OTpa’KEHHsI CBETa

[Tpenomiienne cBeta. 3aKOH HPETOMIICHUS
cBera

65

ITostHOE BHYTpEHHEE OTpa)KEHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO
OTpaKEHHsI B ONTHYECKHUX CBETOBOAAX

66

67

68

JlaboparopHnas pabota "Mccrnenoanue
3aBUCHMOCTH YTJIa IPEITOMIICHUS] CBETOBOTO
Jy4a OT yIJia aJieHHus Ha TpaHuIle "BO3ayX-
crexio""

Vpoxk-koupepennus "Mcrnonp3oBanue
IIOJIHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IBI, OITHKOBOJIOKOHHAS CBSI3h"

JIna3er. OnTHYeCKas CHIIa JIMH3BI

69

[TocTpoeHne n300pakeHU B JIMH3aX

70

JlaGopatopHas pabota "OnpezneneHue




(OKYCHOTO pacCTOSTHUS U ONITUYECKOM
CHJIBI COOMPAFOIICH JTNH3BI"

Ypok-koHpepenius "OnTuiyeckue

71 "
JIMH30BbIE TPUOOPHI

72 ['na3 kak onrtuueckas cucrema. 3peHue

73 Ypok-koHpepenmus "JleGexTrl 3peHusl.
Kaxk coxpanutsb 3peHue"

Pasnosxenue 6enoro ceera B CHEKTP.

74 Omnbitel HetoToHa. CroskeHue
CHEKTpaJIbHBIX I[BEeTOB. /lucnepcus ceeta
JlabopaTtopHnas pa6ota "OmbITHI 11O

75 pa3I0kKEHUIO OENIOro CBeTa B CHEKTP U
BOCIPUATHIO LIBETA IPEIMETOB IPU UX
HaOJI0/IEHUU Yepe3 I[BETOBbIE (PHIBTPHI"
Ypok-npaktukyM "BonHOBBIE CBOMCTBA

76 CBeTa: AHcCIepcusi, HHTepPEepeHINs U
nudpakmus"”

77 OmnsiThl Peszepdopaa u muianerapHast
MoJieIb aToMa

78 IToctrynater bopa. Moxens atoma bopa

79 Hcnyckanue 1 MorjaouneHue cBeTa aTOMOM.
KBanrtsl. JIuneiyaTeie ciekTpsl

30 YPOK-HpaKTKIKyM "HabntoieHne cuekTpoB
VCITyCKaHHUSI

81 PannoakTUBHOCTE U €€ BUIBI

32 Crpoenune atoMHoro siapa. HyknonHas
MOJIEh

83 PannoaktuBHbIe npeBpamenus. M30tonst

’4 Pemenue 3agad mo reMme: "PagnoakTUBHEBIE
npeBpauieHus"

85 [lepnon nonypacnana




86

87

Ypoxk-koudepenuus "PagroakTuBHbIC
U3JIy4CHHS B IPUPO/IC, MEIULIUHE,
TEeXHHUKE"

Snepuble peakuu. 3aKOHBI COXPaHEHUS
3apsAJ0BOTO ¥ MACCOBOT'O YHCE

88

89

DOHeprus CBsI3U aTOMHBIX s1iep. CBA3b
MacChl U SHEPTUu

Pemenue 3agau no reme "Snepubie
peakuun"

90

91

Peakuuu cuHTe3a u neneHus suep.
Wcrounuku sneprun ConHua v 3BE311
Ypok-koHpepeHuus "SnepHas sHepreTUkKa.
JleficTBHS paquOaKTUBHBIX U3JIy4EHUN HA
’KUBBIE OpraHu3Mbl"

92

93

[ToaroroBka K KOHTPOJILHOM paboTe 1o
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
OJeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
SIBJICHUS"

KontponbHas padoTa o Teme
"DNEeKTpPOMarHuTHOE MOJIE.
OneKTpoMarHuTHbIE BOJHBL. KBaHTOBBIE
SABJICHUS"

94

95

96

[ToBTOpenue, o6o6menue. Jlaboparopusie
paboTsl 1o Kypcy "B3aumopeiicrsue ten"

[ToBTOpenue, 06061meHue. Pemenue
pacyeTHBIX M KaueCTBEHHBIX 3a/1a4 10 TEMe
"TerutoBble mpouecch”

[ToBTropenue, 06001eHue. Perenne
pacyYeTHBIX M KaYECTBEHHBIX 3a/1a4 110 TEMe
"KIIJI TermoBbIX aBurarencii”

97

[ToBTOpenue, 06006menHue. Pemenue
PaCUYCTHBIX U KaUCCTBCHHBIX 3a1a4 I10 TEMC




"KII/I anekrpoycTaHoBOK"

[ToBTOpenue, o606meHue. JlabopatopHbie

98 n n
paboThl 1o Kypcy "CBeToBbIE SIBICHUS

[ToBTOpenue, 0600meHNe. PaboTa ¢
99 TEKCTaMU 110 TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

[ToBTOpenue, 0600meHne. Pabora ¢
texcramu 1o teMe "Koiiebanus u BoiHb!"

100

[ToBTropenue, 06o0menue. Padora ¢

101 n n
TekcTaMu 110 TeMe "CBETOBBIC SIBJICHHS

[ToBTropenue, 06o0menue. Padora ¢
102 TekcTamu 1o Teme "KBaHToBast U siiepHas
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» ®usuka, 7 xnacc/ [epeimkun A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

» dusuka, 8 knacc/ [epwimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBermenner

» dusuka, 9 xnacc/ [epeimkua A.B., I'yrauk E.M., O01ecTBo ¢ orpaHU4eHHOM
OTBETCTBEHHOCTHIO «[IPODAY; Akumoneproe obmectBo «M3narensctBo «IIpocBenienne»



Ipuioxenne 1
Ipumepnvie memvl coobujeHull, NPOEKMO8, UCCIeO08aAHUL NO u3UKe O YUAUUXCs

ABTOMOOMIL OYyTyIIIETO.

ABTOMOOWJIb U 3I0POBbE YETIOBEKA.

AJnantanusi paCTeHUM K BBICOKMM TeMIIEpaTypam.

AKyCTHYECKHUH IIYM U €ro BO3/IEHCTBUE HA OPraHU3M YEJIOBEKA.
AJbTepHATUBHbBIC BUJIbI SHEPTUU.

AJbTepHAaTUBHbBIE UCTOUYHUKH 3JIEKTPOIHEPTE€TUKH.

AcTteponiHas OaCHOCTb.

Actpodusuka.

Atmocdepa.

ATMocdepHOe 1aBIeHIE B )KU3HU YEJIOBEKA.

ATMOCQEpHBIC SBIICHUS.

ATOMHas SHEepreTuKa. DKOJIOTHUsl.

AspoMHAMHKa Ha CIY»KO0e 4eT0OBEeYEeCTRA.

AdpoauHaMHYecKue TPYOBl.

baiumnctuyeckoe qBHKEHUE.

bonbmiol Anponnsiii Komnakinep — Hazan k coTBOpeHHIO MuUpa.
Bakyym Ha ciyk0e y deioBeka.

Bakyym. DHeprus puznyeckoro Bakyyma.

Betep kak mpumMep KOHBEKIIUU B IPUPOJIE.

Berep Ha cityx0e y uenoBeka.

Beunslit gBurarens.

B3auMHbIe npeBpalleHus KUAKOCTEN U ra30B. @a30Bble MEPEXO/IbI.
B3anMoCBs3b NOJAPHBIX CUSHUI U 3I0POBbSI UEIIOBEKA.
B3BemunBanue Bo3ayxa.

Buapl 3arpsi3HeHUI BOABI M CTIOCOOBI OYHIIIEHHS, OCHOBAHHBIE HA (U3MUECKUX SIBICHUSX.
Bunb! oTonsieHus: 1 uX 3KOHOMUYHOCTb.

Buas! ToruiBa aBToMOOUIIEH.

Buibl 11yMOBOTO 3arpsi3HEHUS M MX BIUSHUE HA KUBbIE OPTraHU3MBI.
Bxnan ¢pusukos B Benukyio OTedecTBEeHHYIO BOIHY.

BnaxxHOCTh BO3/1yXa U BIUSHUE €€ HA KU3HEIEATEIbHOCTh YeJIOBEKa.
BnaxxHocTh BO3/lyXa U €€ BIUSHKE HA 3JI0POBBE YEIIOBEKA.

Boza B Tpex arperaTHbIX COCTOSIHUSIX.

Bona BHyTpH Hac.

Bopa u nyna.

Bonga-uctounuk ku3HHA Ha 3eMie.

Bo3nyxomnnaBanue.

BosaymHelil TpaHCIIOpPT.

Bo03M0XXHOCTb MOTy4Y€HUsI MUTHEBOU BOJIbI MPOCTEHIITMMU CPEICTBAMM.
BonmieOHbie CHEXXMHKH.

Bpen BrICOKHX KaOIyKOB ¢ TOUKH 3pEHUs (DU3HKH.

Bpewms u ero usmepenue.

Bcerna a1 MOKHO BEpUTh CBOUM TJia3aM, JIA YTO TaKO€ UILTIO3HSL.
BeIpammBanue Kpucramia CoJH.

['moGaibHOE TTOTEIUICHHE — YIPO3a YeJI0BEUYECCTBY?

['moGanbHOE TTOTEIUICHHE: KTO BUHOBAT M UTO JIeNIaTh?

JlaBneHue B KUIKOCTHU U raszax.

JlaBneHue TBEpABIX TEIl.

J{Burarenb BHYTPEHHETO CTOPAHMUSL.



JIBU>KEHUE B MOJI€ CHIIBI TSKECTH.

JIBrm>keHure Bo3ayxa.

JleticTBre 3ByKa, HH(pa3ByKa M yJIbTpa3ByKa Ha )KMBBIC OPraHU3MBI.
JeiictBue ynbTpaduoieToBOro N3y4yeHus: Ha OPraHu3M YeJIOBeKa.
Juddy3us B JOMAITHUX OIBITAX.

Huddy3us B mpupoie 1 )KU3HU YeIOBEKa.

Huddysus B npupoe.

Ena u3 MUKpOBOJIHOBKH: 110J1b3a WU Bpea?

Enuauier n3mepenus GU3ndecKux BETHYUH.

Kenmuusl — naypeatsl HobeneBckoit mpeMuu 1o Gu3nKe 1 XUMUU.
3akaT Kak (hU3MUECKOe SIBJICHHUE.

3akon Apxumena. [1naBanue Ten.

W3 uctopuu serarenbHbIX anmnapaTos.

Ot 4ero OBIBAtOT TPO3bI?

[Inmanera nox HazBanueM Bopa.

[Touck mMecTa 3aMbIKaHUs B KaOese CBA3M MEXKy CUTHAILHOM KUJION U SKpaHUPYIOLIei
OIUJIETKOM.

[Tosyuenune npecHoON U YUCTON BOJIBI.

[TonsipHOE cusHME.

[Touemy 3anpelnaronive CUrHaibl - KpacHOTo 1[BeTa’?

Pa3BuTue paguocsssu.

CBETOBOJIOKHO Ha CIy»0€ y uenoBeKa.

CBs13b aCTPOHOMUU C IPYyTUMH Haykamu. Kanenaapsb.

CoBpeMeHHas 3HEpreTUKa U MEPCIEKTUBBI €€ Pa3BUTHSL.
CoBpeMeHHbIE TTPEICTABICHHS O MPOUCXO0KACHUH COJIHEUHON CUCTEMBI.
ConHeyHasi cuCTeMa - KOMILUIEKC TeJT 00IEro MpOUCX 0K ICHHUS.
ConHeyHast YHEprusi.

[[TapoBas MonHus. YeM onacHa 1mapoBasi MOJIHUSA?

[ITymoBo€ 3arpsi3HeHHE OKPY>KAIOIICH CPeIbI.

DKCTpeMallbHbIE BOJHBI.

DIIEKTPUUECTBO B OBITY U TEXHHKE.

DNEeKTPOMOOUITU CETO/IHS U 3aBTpa.

DHeprus BOJBI.

DHeprocbepekeHue B IIKOJIE U I0Ma.
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