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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO  Ha  (OPMHUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloOUIMXCSd W OpraHu3alMi0 M3y4deHHs (QHU3UKA Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOyd4eHHs, a  TakkKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO IMOCIEI0BATEIbHOCT, HM3YUYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3nKa SBISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3HUEecKue 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IperocTaBisgeT HauOojee siCHble oOpas3lpl MPUMEHEHHMs] HAy4dHOrO MeToJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TIPAaMOTHOCTHM M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4YHO OOBSACHATH SIBICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JaHHBIE W KCIOJIb30BaTh HAy4yHbIE JOKa3aTelbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuy, pealu3yoOIIUX OCHOBHBIE 00111€00pa30oBaTEeNbHBIE POrPaMMBL,
yrBepxkaAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHEe HHTEpeca W CTPEeMIIEHUS OOYyYaroUXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalbHEHIIeMy 00y4eHHIO B 3TOM
HarpaBJICHUH.

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

o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, YIEKTPUUECKHX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHHe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB DELICHHUsS MPOCTEHIINX pacu€THBIX 334ad C HCHOJIb30BAHUEM
bu3nuecKkux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e Dpa3BUTHE YMEHMH HaOM0JaThb HNPUPOAHBIC SBJIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3MKH, aHaIU3 M KPUTHUECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUecKoi HayKH.

Ha un3yudenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHus

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, y4WUTeNb JielaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (U3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IMHMUII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTe3, OOBsACHeHHEe HabmomaeMoro sBieHusA. OmnucaHue
(GU3UYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

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

Jlabopamopnwvie padbomot u onvimol.

OnpeneneHne 1EHBI IEIEHUS MKaJIbl HK3MEPUTEIHLHOTO IPUO0pa.

W3mepeHune pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

W3mepenne TeMriepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TeMIepaTypsbl.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CtpoeHue BelIeCcTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKAa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBs3b CKOPOCTH ABMIKEHHUS YACTUI[ C TEMIIEPATypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeiicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(KkpuCTaIUTHYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIOb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBH)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenrie CKopoCTH NPSIMOJIMHEUHOTO IBUKEHUS.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHUA (IIApUKAa B KUIAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa M0 HAKIOHHOMN
MIJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS JaBieHus. JlapieHnue ra3a. 3aBUCMMOCTh
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JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJIEHUS JKUJIKOCTH OT
ryounbl.  [mapocratudeckwmii  mapagokc. CooOmaroruecss cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Omwir Toppuuennu. M3mepenue aTtmochepHOro MaBiieHUS. 3aBUCHUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopsl I u3MepeHus
aTMoc(hepHOTro JaBICHHS.

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

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenaya naBneHus KUIKOCTHIO U Fa30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUIIBI, ACUCTBYIOIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbryara.

HpI/IMCHeHI/Ie [MpaBUjia paBHOBECHUA pblUara K 6J'IOKy. «3010TOC IMpaBHUJIO0» MCXAHUKH.

KIIJI nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuyeckas sHeprus. KuHermueckas W moOTeHIManbHas dHeprus. [IpeBpaiieHue

OJIHOTO BHOa MEXaHHUYECKOMH OHCEPIUu B ,Z[perfI. 3akoH COXPAHCHUA DHCPI'UU B MCXAaHHUKCE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.

OCHOBHBIC TIOJIOKCHUS MOJICKyJIHpHO-KHHCTH‘ICCKOfI TCOpHUU CTPOCHHA BCIICCTBA. Macca

U pasMm

Cppl aTOMOB W MOJICKYIIL. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX T€N HA OCHOBE MOJIOKEHUN
MOJIEKYJISIDHO-KMHETHUECKON Teopuu. C(CMauuBaHME M KalWUIApHBIE SIBIEHHA. TerioBoe
pacIIMpeHHEe U CKaTHE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsis sHeprusi. CrocoObl W3MEHEHMsS BHYTPEHHEW OSHEprum: Terionepenadya u
COBepH_IeHI/Ie paGOTBI. BI/II[LI Tennonepeﬂaqn: TeHJIOHpOBOI[HOCTB, KOHBCKIIUA, I/I3J1y‘-IeHI/Ie.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YIenbHas Termora ruiaBineHus. [lapooOpa3oBanue u KoHIeHcamwus. McnapeHue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJIIPHOTO TTPUTSHKCHUSI.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNOAELDE

e
N P O

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka ruMOTE3bl JHMHEHHONH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOmroneHue u3MeHEeHHs] BHYTPEHHEH 3HEpPruM Tejla B pe3ysbTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJAEHUCTBHS 3apsyKEHHBIX TEN OT BEIMYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJE€MEHTapHbIM 3iiekTpuueckuil 3apsa. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota u MoIHOCTD 37IeKTpUUECKOro Toka. 3akoH /Dxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 KU3HU Ha 3emue. OnbiT Dpcerena. MarautHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHOM  uwHAyKuuu. IlpaBwio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHUs MHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

HccnenoBanue n1eMCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJIHUKHU U IUDJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HAIPSIKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CUIIbI TOKA IPH NAapauIeIbHOM COCTUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MJYLIET0 Yepe3 JaMIOYKy, OT HaIpPS>KEHUS
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszieneHnu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTenbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TIpsIMOJIHHEHHOE aBukeHne. CBoOoaHOe mageHne. OnbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenne 1uiaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

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

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

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHETa (U3UKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTUH MIPH JBMKEHUH TeJIa O IEHCTBUEM TPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHHS
IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHS INapHKa IO
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MeXaHHMYEeCKUE BOJIHBI B TBEPIOM TeJle, CCHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a HA HUTU U HA TIPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnuie pabomol u onvimel.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOIEOAHUH MaTEeMaTHYECKOTO MasiTHHKA.

2. OmnpezneneHre YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCUMOCTH TEpHO/a KoJeOaHUI MPYKHHHOTO MasTHHKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY)KUHBI.

7. W3mepeHue yckopeHHst CBOOOIHOTO MaACHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

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

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paznes 11. CBeToBbI€ sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsAMOnuMHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CliojkeHHEe CIIEKTPAIbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

NGO RALDE

[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBaHue 3aBUCUMOCTH yTjla OTPa)KEHUSI CBETOBOTO JIyda OT yIJia MaJIeHHs.
N3ydenune xapakTepuCTHK N300paXXeHHUs MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yIJIa TIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paxeHuit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nen 12. KBantoBble fiBJI€HUS.

Omnerter Pesepdopaa u mianerapuas mojaenb aroma. Mojaens atoma bopa. Mcnyckanue n
norsiouieHre ceera atoMoM. KBauTsl. JInHeHyaThle CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas Mopens aromHoro sapa. M3oronbsl. PamnoaktuBHbIE mpeBpamieHus. llepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeicTBHS paJuOAKTUBHBIX U31yYEHUN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

ok wn

CrneKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrHeKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus usny4eHus NpUpOAHBIX MUHEPAIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4CHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO-0000MIAIONIMI  MOAYJIb  TMpeIHAa3HAYEeH [UIi CHUCTEeMaTHU3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
du3uke 1751 00yJaroUINXCsl, BHIOPABIINX 3TOT Y4eOHBINA MpEaAMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMUPYETCS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIECIOBAaHMS SIBICHHNA MPUPOIBl M TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBINA XapakTep AaHHOTO pa3fesia peanu3yercs 3a CYET TOoro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHUs (U3NYECKUX SBICHUH, B TOM 4HCIe IS
MPOBEPKH THITOTE3 U TIOJTYYIECHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI Hamboyiee BAXXHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BHJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPEAMETHBIX O6paSOBaTeJ'IBHI>IX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

- MPOSIBJICHUE UHTEpPEeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (hHU3HUYECKOM
HayKW;

- [ICHHOCTHOE OTHOIIICHUE K JOCTIKCHHUSM POCCUHUCKHUX YICHBIX-(PU3NKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C MTPAKTHYCCKUM MPUMEHCHHEM JOCTHKCHUHN (PH3UKU;

- OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

- pa3BUTHE HAYYHOM JFO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON IS TENBHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO 0JIArOMOTYYHsI:

- OCO3HaHWE IEHHOCTH Oe30macHoro oOpas3a KH3HH B COBPEMEHHOM TEXHOJOTHYCCKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHSIX;

- cOpMUPOBAHHOCTh HaBbIKa pediekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE YYaCcTHE B PEIICHHM MPAKTHYSCKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHM3alfi, TopoJa, Kpasi) TEXHOJOTHYECKOW W COIMANbHOM  HAIMPaBICHHOCTH,
TPeOYIOMKX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3KOJIOTHYECKOT0 BOCTINTAHUS:

- OpHUEHTAIMs Ha NPUMCHEHHE (U3WYSCKUX 3HAHWUW JUIS pelIeHHs 3a7ad B 00JacTH
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYNMKOB W OIICHKHM MX BO3MOXHBIX TOCIEICTBUN
TUTSL OKPYXKAFOIIEeH Cpeibl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX PelIeHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSIM COUMAIBLHOI U IPUPOIHON Cpeabl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMOJHEHUH WCCICIOBAHHN W TIPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH YePe3 MPAKTUUECKYIO JAEATEILHOCTD;

- TOTpeOHOCTH, B (DOPMUPOBAHWHM HOBBIX 3HAHWM, B TOM YHCIE (OPMYIHPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BLIABJIATH B3aMMOCBA3H IIPUPOHIL, O6H_I€CTBa 1 3KOHOMHMKHU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUSA HA OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMS MporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalbHbIe yUeOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAJIbHbIE yUeOHbIE JEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

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

BBbIABJIATE 3aKOHOMCPHOCTH WU IIPOTHUBOPCYHA B paCCMATPHUBACMbBIX (baKTaX, JaHHBbIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3W IIPU H3YUYCHHUU (1)I/I3I/I‘I€CKI/IX SIBIICHUN U
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3uueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY  OIBIT, HECIOXHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIUIO, MMOJIYYCHHYIO B XOJIe
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpOChl MPH TOHWCKE W OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B Xozae oOCyxJeHus y4deOHOro Mmarepuaia, pe3yibTaToB JabOpaTOpPHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIC Ha PEIIeHHUE 3a/1a4d U MOAepKaHue OJIaroenaTeIbHOCTH O0IEHHS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
0OHapyXHUBaTh pPa3IN4ie U CXOJCTBO MO3ULUII;

BBIPA)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOoJIMYHO  NPEACTaBIATh  pPEe3yJabTaTbl  BBIIOJHEHHOIO  (U3MYECKOTrO  OIbITa
(9KCIIEpUMEHTA, UCCIIEI0BaHMS, IPOEKTA);

NOHUMATh M HCIIOJB30BaTh MPEHMYILECTBA KOMAaHIHONH M WHAMBUAYAJIbHOW pabOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

NPUHUMATh LEJIA COBMECTHOM JEATEIIbHOCTH, OPraHW30BBIBATH JEHCTBUSA MO €&
JOCTUKEHUIO: PacHpelesaTh poJid, 00CYKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOIO 4YacTh PaOOTHI, JAOCTUIas KaueCTBEHHOIO pe3yibTaTra 10 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBHS C APYTUMHU WiICHAMU KOMaH[IbI;
OLICHMBATh KauyeCTBO CBOEr0 BKJIAJAa B OOMMH NPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peICHHs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B Pa3IMYHBIX MOJXO0JAX NPUHATHUS pelIeHui (MHIUBUAYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEAJIaracéMble BApUAHThI PEIICHUI;

Jienath BbIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ N3MEHEHNS,

OOBSICHATH TNPUYMHBI JIOCTUXKEHUS (HEJOCTHDXKEHUS) pe3yJabTaToOB JEATENbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh ce0s1 HA MECTO APYroro yejoBeKa B XOJE CIopa WM JAUCKYCCUU HAa HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU pEUIeHHH (QHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBoO IPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



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

UCTIOJIB30BaTh TOHATHS: (U3MUECKUE ¢ XUMHYECKHE SIBIICHHs, HAOIIOJCHNUE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHULIBI (PU3MUECKUX BEIMYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOe
NBW)KCHUE  (paBHOMEPHOE, HEPaBHOMEPHOE,  IMPSMOJIUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOmas cuia, aedopmarus (ynpyras, IUIaCTHYECKas), HEBECOMOCTD,
COOOILAOIIMECS COCYIbI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPCIUIEHHON OChI0 BpAIICHHUs, Iepejada TaBJICHUS TBEPIBIMU
TEJIAMU, KUAKOCTSIMH M ra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHKUE Tell, IPEBPAICHUS
MEXaHUYECKOW YHEPTHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3NUECKUX SBICHUI B OKPYKAIOIIEM MHUpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CWIIBI TPEHUS B NPUPOIC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHu3M, IUIaBaHHE DHIO,
ppIYard B TeJe YeJIOBEKa, MPH TOM IEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTIMCHIBATh M3YYECHHBIE CBOMCTBA Tel M (pU3MUECKUE SBICHUS, UCTIONB3Ys (PH3NIECKUE
BEJIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHMJIa YHOPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJIa TpPEHUs, JaBJeHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJNe3HOT0 JECWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M IMOTCHIIMAIbHAS DHEPTHsi), MPU ONHCAHUH TPABHIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEIMYMH;

XapaKkTepru30BaTh CBOWCTBA Tel, (PU3WUECKUE SBICHUS W TPOIECCHI, HCIOIB3Ys
IpaBuia CIOXKEHUs CHUJ (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPAaBUIIO» MEXaHUKH,
3aKOH COXPaHEHHMs MEXaHWYeCKOW DJHEpPruu, TPU OTOM JIaBaTh CIIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (DU3UYECKHE SIBIICHUS, TPOIECCHl W CBOWCTBA TEll, B TOM YHCIE U B
KOHTEKCTE CHTyallli MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eiCTBHA, HWCHONB3YSd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3alaud
3allUCBIBaTh KPATKOE YCIIOBHE, TOACTABIATH (DU3NUYECKHE BEITHMYMHBI B (HOPMYIBI H
NPOBOJIUTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC IJISI PEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETNUHHBI,



pacrio3HaBaTh TPOOJIEMbI, KOTOPhIE MOXKHO PELIMTh TNPU MOMOIIM (PHU3HUECKUX
METO/I0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNIATh IPOBEPAEMOE IPEIIOIOKEHHE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIN (DPU3UYECKHX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tela, 00bEMa, CHIIBI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEJI0OBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOI BEIMUYUHBI OT JPYrou c
MCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJMHEHUS MPYXKHUHBI, BBITAJIKUBAIOLICH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIEelOBaHMs, COOMpaThb YCTAHOBKY M BBIIOJHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOAMTH KOCBEHHBbIE W3MEpPEHUS (PU3NYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKLUU: IIPU BBINOJIHEHUN U3MEPEHUN cOOMpPaTh 3KCIEPUMEHTAIIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIlBaTh MPHUHIMMBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOILIAIOIINECS COCY/ b, OAPOMETP, phluar, NOJBMKHBIA U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM XHU3HH Ui OOeCreYeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILLECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETe B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 3a/laHUi HAayYHO-IOMYJISIPHYIO JINTEPATypy
($U3MIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gpu3n4eckoro coaepkaHus, B TOM 4HUCiIe MyOJINYHO J1e1aTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIIEI0BAHUM paclpenesTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAOIIHUX.

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

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbBIE Tea,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
MoJie, TMPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA AJIEKTPUUECKUN TOK, MarHUTHOE
oJIe;

paznuuath SBJeHUs (TETUIOBOE pAaCUIMpPEeHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONMPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINKUCAaHUI0 HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISApHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid TOIIOCOB, POJIb MATHUTHOTO TOJSI JJIsl KU3HH Ha
3emiie, ONSIPHOE CHUSIHHE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 33[ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTHMCHIBATh U3yUCHHBIC CBOMCTBA TET U (PU3NYECCKUE SBICHUS, UCIIONB3Ys (PU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEpPrusi, KOJIUMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh  BELIECTBA, YJE€lbHAs TEIUIOTAa IUIABJIICHMS, YAENIbHas TeIUIoTa
napooOpa3oBaHus, yIelIbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUUYECKOE HANpsHDKEHUE, COMPOTUBJICHUE IPOBOJHHKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIONb3yEeMbIX BEJIUYHUH,
0003HaueHHSI M eITUHHIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIC IIOJIOKECHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BELIECTBA,
IOPUHLMII CYNEPHO3UIUM IoJed (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OO0BSICHATh (hU3MYEecKHe IMPOLEcChl M CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTyaluin IIPAKTUKOOPUEHTUPOBAHHOI O Xapakrepa: BBISIBJISITD
IPUYMHHOCIEACTBEHHbBIE CBA3H, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKMX WIaroB ¢
oropoii Ha 1-2 M3y4eHHBIX CBOWCTBA (DN3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTh pacuéTHble 3agaud B 23 JIEHCTBHS, HCIONB3yS 3aKOHBI M (OPMYIIBI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHHs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS €€ PelIeHNUs], TPOBOIUTH PACUETHI U
CpaBHUBAThH MMOJIyYCHHOE 3HaUYCHNE (PU3NUECKON BETMUNHBI C H3BECTHBIMH JAHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOYKHO pEIIUTh MpU TMOMOIIU (PUINIECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAHWE  MCCIENOBAHMS,  BBLACIATH  IIPOBEPAEMOE
IIPEIIIOJIOKEHNE, OLIEHWBATh IPABWJIBHOCTh IOPSAAKA IPOBEAECHUS MCCIEAOBaHUSA,
JIEJIaTh BBIBOJIBL,

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwuIsApHbIE SIBIIEHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH MPOLECCa OCThIBAHUSA U HATPEBAHUS IPHU U3IYyYEHUH OT LIBETA
U3Iydaoume (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIAKOCTH W IUIOIIAJU €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aUMOJICVCTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJECHUCTBUE ITOCTOSHHBIX MarHuTOB,
BU3YyalIM3alisl MArHUTHBIX MOJI€H MOCTOSIHHBIX MAarHUTOB, JEHCTBHUSI MarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (hOpMyJIHpOBaTh TMpOBEPSEMBbIE MPEANOI0KEHUs, COOUpPATh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpydOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(bopMyIUPOBAThH BHIBOJIBI;

BBIIIOJIHATh MPSMbIE U3MEPEHHUSI TEMIIEPATypbl, OTHOCUTEIBbHON BIAXKHOCTH BO3]1yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
¢u3MUecKuX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHUH ¢ Y4E€TOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIICIOBAHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BEIMUYMHBI OT APYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS NPOBOJHUKA OT
€ro UIMHBI, IUIOINAJU IONEPEUYHOIO CEYECHH U YACIBHOIO COIPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UAYLIETO Y€pe3 MPOBOJHUK, OT HANPSDHKEHUS Ha MPOBOIHUKE,
UCCIIEOBAaHKUE TIOCJIEI0BATEIbHOTO U IApaJUIEIBbHOTO COEJUHEHUM MPOBOJHUKOB):
IUITAHUPOBATh MCCIIEI0OBaHUEe, cOOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHHs, CIEays



MPeJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TPaUKOB, AETATh BHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh W3MEPEHHs, CcoOUpaTh HKCIEPUMEHTaJIbHYI0 YCTAHOBKY, CIEays
MPEJI0KEHHON HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHUE BETHUUNHBI,

e coOmonaTh MpaBWJia TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM HAa MX OMHCAHUS (B TOM 4YHCIE: CHCT€Ma OTOIUICHUS JIOMOB,
THUTPOMETp, MapoBasi TypOWHA, aMIEpPMETpP, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
DHEPTUH, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSSHHOTO TOKa), HCIOJIb3Yys 3HAaHUA O CBOWCTBaX (U3MUECKUX SBJICHUHA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPONCTBA U HU3MEPHUTENbHBIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHUs, DJIEKTPOCKOI, PEeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTebHBIM U MapauIeIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;

e [PUBOAMUTH MpHUMEPHl (HAXOAUTh HH(OpPMAIMIO O TMpHUMepax) MPaKTHYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATh IMOMCK HHpoOpMauuu (uzndeckoro cojnepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® WCIOJB30BATh MPHU BBHITOJHEHWN yYeOHBIX 3a/IaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/EepKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs WHGOpMALUU M3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKHe YCTHBIE COOOIIeHMs, 00001mas
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3UKH, COMPOBOXKIATh BHICTYINICHHE ITPE3CHTALIUCH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenensaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JaYaMH,
CIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aaeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJ B  JEATENIBHOCTb  TIPYIIBI,  BBICTpPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyueHust B 9 Kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TOHATUS: CHUCTEMa OTCYETa, MaTepHalibHash TOuYKa, TPAEKTOpHs,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3Ku, LEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPJOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHWS M TMOTJOIIeHus, anbda, Oera- u Tramma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SJHEPIETUKA,

pa3iauyaTrh SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JIBUKEHHE [0 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTUBHOE JBUKCHHE,
Kosie0aTeNIbHOE JIBIDKEHUE (3aTyXawlllue M BBIHYKICHHBIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXX€HUE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTpPaHEHUE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTHBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CHEKTpa H3ITY4CHUS)
[0 OINKCAHUIO HUX XApPaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUYECKUX SBICHHUIA B OKpYKaromeM Mupe (B
TOM 4Hclie (U3NYECKHUE SBICHHUS B MPUPOJEC: MPHUIUBBI U OTIHUBBI, ABIKCHHE IJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LBETa TEll,
ONTUYECKHWE  SBJIEHUS B  MpHUPOAE, OHOJOTMYEecKoe  JEeHCTBUE  BUIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSsSE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHUE, MEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMS, CUJa YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPTUs Teja, MOJHIATOIO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASL SHEPTUs CKAaTOW MPYKUHBI, KUHETHYeCKast
DHEprusi, TOJHAas MEXaHWYecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWW, ATWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeIb NPEIOMIICHUS
Cpelibl), MPH OMHCAHUU NPABUIBLHO TPAKTOBaTh (PU3MUECKHUI CMBICT HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAUEHUS M EAUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (QOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUNH;

XapaKTepru30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMsI HEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHUS, NMPUHIUI CYNEPHO3ULUN CHII,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa,
3aKOHBl OTPaKEHUS U TMPEJIOMIIEHUS CBETa, 3aKOHbI COXPAaHEHHUs 3apsAIOBOrO U
MaccoBOI'O UHMCEJ TMpHU SAEPHBIX pPEAKIUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPHMEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIC 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYETBl W  OICHMBATH PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(bu3M4eCcKOil BETUUNHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU IMOMOMIH (PHU3HUECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHUBAaTh NPABWIBHOCTh INOPSJIKA IPOBEACHUS MCCIEIOBaHMS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasTHUKA OT MAacchl Ipy3a U )KECTKOCTU HNPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIOICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSIMBIX HM3MEPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTATHl TOJXYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOHOTO Ma/IeHus,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh WM3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJHSTH
U3MEpEHUs, clenys NPeasIoKeHHON MHCTPYKIMM, BBIYMCIATh 3HAaYEHHUE BEJIUYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IJIaHETapHask MOJEIb aTOMAa, HYKJIOHHAs: MOZEINIb aTOMHOTO S111pa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU 10JIOKEHHUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MpPHU PELIEHUH y4eOHO-
IPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl IOCTPOCHUSI M300paKEHUN B IJIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NOpudOpaMu M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh MOMCK HMHPOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOH HH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YUEOHBIX 3a/laHM HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJAJIeTh MpUEMAMM KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpazoBaHUs HHGOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(pOpPMAaLUU
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOr0 COAEpKaHMs, MyOJIMYHO MpeCTaBIsATh
pe3yabpTaThl IPOEKTHOM WM HCCIEAO0BATENIBCKON NEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Ipe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayAauTOpuu

CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine KuaKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMITEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
EcrecTBEeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MYIIEHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa HOK
a IHHE TUCKD P https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>KeHUE 4acTHIl BEIICCTBA buGnnorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHUSI BEIIECTBa
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJbI
MexaHH4UecKOe OBIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBIKECHUSA bubmmorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
15 B3aP113MOﬂeﬁCTBHe TeJ‘IpKaK MIpUYHHA bubnnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00BbeEMa TeJla [0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo treMme "I1IOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3ama4 o teme "Cuiia TsKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnorexa [HOK
dusnuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepettne ci. JlisamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJIEHHBIX
26 MO OJHOM nnpﬂii)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOmAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEN CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3ooOpakeHue bubnnoreka [HOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepemaua maBieHHS TBEPABIMU
35 TGJ'II;I\?I/I, mjz[KocmMH u f")illl%aMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst CoCyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYLIECTBOBAHHUS BO3 HOU
41 }GILH TK 3 3 AV oTn bubmuoreka [JOK
ODOTIOTIH SEMITH. SaBHCHMO https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Bosnyxa. Atmoceproe pasrenne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
a2 BUCHMOCTS aTMOC(epHOT " bubmuorexa [JOK
FIABJICHIA OT BHICOTBE Hall YPOBHE https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad no reme
"ATmocdepHoe naBieHue"
efcTBHE ocC a3a Ha
- JleiicTBHE KUJAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

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

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX T, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

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

54

55

MormnocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
HOoabEME IO JIeCTHHUIE"

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

56

[Ipocteie MexaHu3MBI. Pryar.
PaBHOBecue cun Ha peiyare

57

58

KonrtponsHas pabora no teme
«JlaBrieHME TBEPBIX TN, KHUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHbIit ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBiienue TBEPBIX TE,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

KUJKOCTEH U Ta30By / Beepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo teMe «Y CJI0BUSA
paBHOBECHSI pblUara

Koaddurment nonesnoro aeicTpust
MexaHu3ma. JlaboparopHas pabora
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

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

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

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

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
WU3MEHEHNS KHHETUYECKON U
MIOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubrii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKECHHI
MOJICKYJSIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIepaTypsl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTENIHOM BJIAXXKHOCTU BO3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/yXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHMH BeniecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbii 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiectBoBanms. IcTOUHUKH bubmnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJlIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOLIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubmnorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60prl u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosIHHEIE MAaTHUTEI, UX
B3aUMOJECHCTBUE
VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 . "
MOJIEH ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUIECKHUE 3apAab.
57 3apsHKEeHHBIE TeJl:a U UX ’ bubmmorexa LHOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIN
ANEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3aPsIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3auMozeucTBuUsA. [10CTOAHHBIN
anekTpuueckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T10JI€ KaTYyIIKU C TOKOM

[IpuMeHeHne PJIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsI MArHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTeNeil B TEXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka K KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

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



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KonTponbnas pabota no teme

66 "DNEeKTpUYeCKHE U MaTHUTHBIC 1 bubmorexa LHOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
1o teme "TerioBbie ABICHUA" https://m.edsoo.ru/ff0accbe

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o Teme "MaruuTHele siBJICHHS "

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMUPHOI'O bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEp0TO TENIA C bubmmorexa [IOK
N o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cunsl. LleHTp TskecTH
PaBHOBeCcHe MaTepHAIIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpenIEHHON OChIO BpAIIEHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenue 3agau mo teme "MoOMEHT bubnmnorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHn4ecKoe ABIKCHUE bubmorexa HOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTponbHas paborta o reme
30 "MCXIZIHI/I‘ICCK(I))G JIBIDKCHUC bubmorexa [TOK
N ) ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b SHEpTUH U pabOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 Jlaboparopnast padota «3yuenue bubnnorexa [JOK
3aKOHA COXPaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBMIKEHUE U €T0 bubmmoteka IIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtryeckuil U Npy>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTopHas pabora «OnpeneneHue
94acTOTHI U TIeprOJIa KoJIeOaH i
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPUO0/Ia KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpooabHbIC 1
MOTNIEPEYHBIE BOJIHBI

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHHS U BOJHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3aa4 Ha onpeseneHue
60 Y4acTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOJIII{)OEHG CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETA. 3aTMCHHUS bubmorexa LOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffob3ce
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3ayx-crekno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
. bubnuoreka [{OK
69 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paccpTo;IHI/I;I u OI:ITHHCCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"
7 Ypok-koupepeniusa "OnTuyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak ontuueckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "JlepexTs
3penus. Kak coxpanuts 3peHne”
Pasnoxxenue 6emoro ceera B CIIEKTp.
72 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOronieHue cBera
79 atoMoM. KBauTtsl. JIuneliuarsie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmrogenue bubnnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubnmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agau no reme "AnepHeie
peakuuu"

Peakuuu cunTe3a u aeneHusd saep.
Uctounuku sHepruu CoJiHIa U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

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

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

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

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBnle sBiaeHus"

IToBTOpenue, o0o0mIeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3anmopeiicteue ten"

IToBTropenue, o6o0menue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYeCTBEHHBIX 3aja4 M0
teme "KIIJ] TennoBeIX apurareici'

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenue

bu6nmoreka [IOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ anekTpoycTaHOBOK"
[ToBTOpEeHME, 0000IIECHNE.
98 JlabopaTopHbie pabOTHI IO KYPC 1 1 bubnnorexa LHOK
" patop P | pey https://m.edso0.ru/ff0c2¢c52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTropenue, 0600menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 001er0 00pa30BaHUs

HCII0JI30BATh U3YYCHHBIC ITIOHATUS

PasiindaTh SABJICHUSA IO OIMMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBEC
OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (1)H3H“I€CKO€ SABJICHHUC

1.3

14

1.5

1.6

1.7

pacrio3HaBaTh  IPOSIBICHHE  M3Y4YEHHBIX  (PU3MUYECKMX  SABJICHUHA B
OKpYXKalollleM MHUpE, B TOM 4ucjie (U3NYECKUE SIBICHUSI B MPUPOAE, NPU
9TOM IHEepeBOJUTh MPAKTHUECKYI0 3ajady B y4yeOHYI0, BBLIEIATH
CyIIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUIN

OIUCBIBATh M3YYECHHBbIE CBOWCTBA Tel U (PU3UUECKUE SIBJICHHS, UCIIONIb3Ys
¢usznuyeckue BENUYMHBI, [PU ONHCAHMM TMPABUIBHO  TPAaKTOBATh
(Gu3nUecKuil CMBICT UCIOIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €IUHUIIBI
¢u3nYeCKuX BEIMYMH, HAXOAUTH (OPMYJbl, CBS3BIBAIOIIME JIAHHYIO
¢U3nMUecKyl0 BEIWYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYHUH

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBIECHUS U TPOIECCHI,
UCIIONb3Yysl ~ M3YYEHHBIE  3aKOHBI, IIPU ITOM JaBaTb  CIIOBECHYIO
(bOpMYITHUPOBKY 3aKOHA U 3aMMMCHIBATh €70 MATEMATHYECKOE BBIPAKEHUE

O0OBIACHATH (PU3UUECKUE SABJICHHS, TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTYallUi IPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BISIBIATh
MPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH 00BsICHEHHE U3 | — 2 TOTUYECKHUX
11aroB ¢ omnopoit Ha 1 — 2 W3yYeHHBIX CBOWCTBAa (PUIUYECKUX SIBICHUI,
(bU3UYEeCKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

pemate pacy€THble 3agaud B | — 2 [EWCTBUS, HWCMOJB3Ys 3aKOHBI M
dbopMynbl, cBsi3bpIBatonue (hU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIu3a
YCJIOBHS 3a7[a4M 3alUCBhIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (HU3UUYECKUE
BEJIMYMHBI B (OPMYIbI M TPOBOAUTH PACUEThI, HAXOIUTh CIPABOYHBIC
JlaHHBIE, HEOOXOMUMBIE JUIsl PEIICHUs 3a7ad, OIEHUBATh PEATUCTUYHOCTH
MOJTy4eHHOU (PU3NUECKON BETMUNHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXHO PpEIIUTh TpPU  TTOMOUIH
(bu3NYECKUX METOAOB, B ONMUCAHUM MCCIIEIOBAHUS BBIIEIATH IPOBEpsieMOe
Ipernonokenue (TUIoTe3y), pa3inyaTh U UHTEPIPETUPOBATh MOTYUEHHBIN
pe3yibTaT, HaXOAWUTh OIIMOKM B XOJA€ OIbITa, JAEJaTh BBIBOABI IO €ro
pe3yabpTaTam

1.9

MPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUIN WIN GU3NUYECKUX
CBOWCTB Ten: (OpMYIHPOBATH HpPOBEpPsSEMbIE MPEINOI0KEHUs, coOUparTh
YCTaHOBKY U3 IMPEAJIOKEHHOT0 00OpYyIOBaHMS, 3aIUCHIBATH XOJ OMbITa U
(bopMyIHpPOBaTH BHIBOIBI

1.10

BBITIOJHATL HOPAMBIC HU3MCPCHHUA C HUCIOJB30BAHUCM AHAJIOTOBLBIX U




1.11

1.12

mupoBbIX MPUOOPOB, 3aMKUCHIBATh TOKa3aHWS MPHOOPOB C  y4ETOM
3aJJaHHOH a0COJIIOTHOM MOTrPEUTHOCTH U3MEPEHUI

IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHOU (DPU3MUYECKON BEIMYUHBI OT
IpPYroM € HCIOJNB30BAHMEM INPAMBIX HM3MEPEHHMH, Y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO  HCCIENOBAaHUS, COOHMpaTh YCTaHOBKY U
BBINOJIHATh W3MEPEHHUsA, cielys HNpPeJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysabTaThl TOJYYCHHONM 3aBUCUMOCTH (H3MUYECKUX BEIUYMH B BHUJC
IPEUIOKEHHBIX TaOiaMLl U rpaduKoB, JelaTh BBIBOJBI IO pPe3ysbTaTaMm
UCCIIEJOBAHHUS

IPOBOJIUTH KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEJIWYHH, CIEys
NPEJIOKEHHOW HWHCTPYKUUU: TPU BBIMOJIHEHUHM HM3MEPEHU coOuparthb
AKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOM
BEJIMYMHBI

1.13

1.14

COOJIIO/IaTh MpaBHJIa TEXHUKH 0€30MacCHOCTH TPU paboTe ¢ J1abopaTopHbIM
00opyI0BaHEM

yKa3blBaTh NPUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOICTB,
XapakTepu3oBaTb  MPUHLUMBI  JEHCTBUS  U3Yy4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C IOMOIIBIO MX ONMCAHUs, MUCIOJIb3Ysl 3HAHUSA O
CBOMCTBaX (PM3MYECKHUX SIBICHUN MU HEOOXOAUMble (U3UUECKUE 3aKOHbI U
3aKOHOMEPHOCTHU

1.15

OPUBOJUTE  HpuUMepsl  (HaxoauTh  MHGOpPMANMIO O  TPUMEPax)
NPAaKTUYECKOTO HCITIONB30BaHUS (U3NYECKUX 3HAHWNA B IIOBCEIHEBHOU
KHU3HU Ui o0ecreyeHns 0e30MacHOCTH NpU OOpalleHuu ¢ IMpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 37J0POBbSI H COOIIOJICHHUSI HOPM
HKOJIOTHUECKOTO MOBEJICHHSI B OKPY’KaIOLIeH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB HMH(popManuu B ceTd VHTepHET B
COOTBETCTBUM C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLIUXCS
3HAaHUH M [YTEM CPAaBHEHUs Pa3IUYHBIX HMCTOYHUKOB  BBIJIEIATH
uH(pOpMaLMIO, KOTOpas SBISETCS NPOTUBOPEUMBOW WM MOXKET OBITh
HEJOCTOBEPHOI

1.17

1.18

WCIIONIb30BaTh MPH BBHIMOJTHEHUN YYE€OHBIX 3aJaHUN HAyYHOMOMYJISPHYIO
TUTEpaTypy (PU3UIECKOTO COMEPIKaHUs, CIIPABOYHBIC MaTepUANIbl, PeCypChl
cetu HMHrepHer, BnaneTh nOpuéMaMHU KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIMH U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

co3/aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE M YCTHbBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(POPMALUU (PU3UUECKOTO CONEP’KaHHs, B TOM
yucie MyOJUYHO Je1aTh KpaTKUEe COOOLIEHUS O Pe3yJIbTaTax MPOEKTOB UIIH
y4eOHBIX HCCIEOBAaHUN, MPU 3TOM TPAMOTHO MCIOIB30BaTh H3yYECHHBIH
NOHATUMHBIN ammapar Kypca (U3MKH, CONPOBOXKAATh BBICTYIUICHHE
IIpe3eHTaluen

1.19

MpU  BBHITIOJIHEHWH YYE€OHBIX TPOEKTOB W HCCIEAOBAHHWHN pPaCIpEeTsITh
00s3aHHOCTH B TpPYIIE B COOTBETCTBHHM C TIOCTAaBICHHBIMU 3a/ladyaMH,
CIIEAUTh 3a BBIIOJHEHHEM IIaHAa JACUCTBUM, aJeKBaTHO OICHHUBATh
COOCTBEHHBI  BKJIaJ B  JCATENBHOCTh  TPYNINBI,  BBICTPAMBATH
KOMMYHUKATUBHOE B3aMMOJICHICTBHE, YUUTHIBAsI MHEHHUE OKPYKAIOLIUX




8 KUIACC

Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

11

HCIIOJIB30BAaTh IIOHATHA

1.2

1.3

pa3ianyaTh SBJICHMS 10 ONMCAHMIO MX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

pacrio3HaBaTh  MpPOSIBJICHWE  HM3YYCHHBIX  (U3UYECKUX  SBICHHHA B
OKpY’KarollleM MHpe, B TOM uucie (U3MYECKue SBICHUS B MPUPOIE, MPU
3TOM NEPEeBOAUTH MPAKTHUYECKYI0 3aJadyy B Yy4eOHYI0, BBLACIATH
CYIIIECTBEHHBIE CBOMCTBA (IpU3HAKU) (GUBNUECKUX SIBICHUN

14

OIMUCBIBATh M3YYCHHBIC CBOICTBA TEI H (1)I/I3I/I‘ICCKI/IC SABJICHUSA, WCIIOJIb3YA
q)HSquCKI/IC BCJIIMYMHBI, IIPpHU OIIMCAHHH IMPABUJIBHO TPAKTOBATDH (1)I/ISI/I‘I€CKI/II71
CMBICJI HMCIIOJIB3YCMbIX BCJIWYHH, 0003HAUYCHHS U CANHUIbI (1)H31/I‘I€CKI/IX
BCINMYHMH, HaXOAMUTb q)OpMy.]'ILI, CBA3BIBAOIIUC JaHHYIO (bHBH‘leCKy'IO
BCJIMYMHY C JApYIruMH BCJIWMYHMHAMH, CTPOHUTH rpa(bmcn HN3YUCHHBIX
3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTEpUu30BaATb CBOMCTBaA TCII, (1)I/ISI/I‘ICCKI/I6 SABJICHUA MW IIPOLECCCHI,
HCIIOJIb3YyA HN3YUYCHHBIC 3aKOHBI, Ipu 9TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHa U 3aIUCbIBATh €0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATh (PU3NYECKHE TPOLIECChl M CBOMCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallull NpPaKTHUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIISTH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BbsACHEHHE U3 1 — 2 TOTHYECKUX
maroB ¢ mnomoupo 1 — 2 u3ydyeHHBIX CBOICTBa (DM3MUECKUX SIBJICHUI,
(U3UUECKUX 3aKOHA MITU 3aKOHOMEPHOCTH

1.7

1.8

pemiatb pacy€THble 3a7auyd B 2 — 3 JEHCTBUA, HUCHOJIb3yS 3aKOHBI U
dbopmysbl, CBs3bIBaONINE (U3MYECKHE BETWYMHBI: HAa OCHOBE aHalM3a
YCIIOBHSI 3aJlaydl 3alHChIBATh KPaTKOE YCIOBUE, BBISBISATH HEIOCTAaTOK
JaHHBIX JJUI1 pelleHHus 3aJadd, BbIOMpaThb 3aKOHBI U (HOPMYIIbI,
HEeoOXOoauMBbIe Ui €€ pEelIeHUs, NPOBOAWTH pacuy€éThl W CpPaBHUBATH
IMMOJIYYCHHOC 3HAUCHUC q)HSquCKOﬁ BCJIIMYNHBI C U3BECCTHBIMU JAHHBIMHU

pacro3HaBaTh HIpPOOJIEMBI, KOTOpPbIE MOXHO PpEUIUTh MpPH MOMOIIH
(GU3NUECKUX METOAOB, HUCHOJb3ysd ONHCAHWE WCCIIEAOBAHUS, BBIICIATH
IIPOBEPSIEMOE  TNPEANOJIOKEHUE, OLCHUBAaTh  IPABUIBHOCTh  IOpAJKa
IIPOBE/ICHUS UCCIIEIOBAHNUS, 1EIAaTh BBIBOIbI

1.9

IIPOBOJAMTD OIBITHI O HAOTIOACHHUIO (PU3MUECKUX SBICHUM W PU3NIECKUX
CBOWCTB Tel: (OpMYIHPOBATh MPOBEpSEMbIE IMPEANOIOKEHUs, COOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 00OpYyJOBaHMs, OMUCHIBATH XOJI OMbITA U
(GbopMyIHpOBaTh BHIBOIBI

1.10

BBINOJIHATh NPSMBIE U3MEPEHHUsSI C UCIOIb30BAHUEM aHAJOTOBBIX MPHUOOPOB
U JIaTYUKOB (PU3MYECKUX BEJINYMH, CPAaBHUBATh PE3YJbTAThl U3MEPEHUH C
y4€TOM 331aHHON aOCOIIOTHON TOTPEIIHOCTH

1.11

IPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTH OJHOW (DM3NYECKON BETUYMHBI OT
JpYyroi C  HUCHOJIb30BAaHWEM  IMpPSMBIX  W3MEPEHUW:  IUIAHWUPOBATh
UCCIIeIOBaHNE, COOMpPAaTh YCTAHOBKY M BBINOJIHATh W3MEPEHUs, CIEIys
OpeUIOKEHHOMY  TJIaHy,  (UKCUPOBATh  PE3yJbTaThl  MOJYyYEHHOU




1.12

1.13

3aBUCUMOCTH B BUJIE TAaOJUIl U TPaPUKOB, JEIaTh BHIBOJIBI IO PE3yIbTaTamM
HCCJIEIOBaHUS

IPOBOJIUTh KOCBEHHBIE H3MEPEHHUs (U3NYECKUX BEIMYHMH: IUIAHUPOBATH
U3MEpeHus, CcoOMpaTh  OSKCHEPHUMEHTAJIbHYIO  YCTAHOBKY,  CIEHys
IPEUI0KEHHON HHCTPYKIIUH, U BBIYUCIISITh 3HAYCHNUE BEIMYMHBI

coOuro1aTh MpaBWiIa TEXHUKH 0€30MacHOCTH IMpu padoTe ¢ 1abopaTOpHBIM
00opyI0BaHuEM

1.14

1.15

1.16

XapaKTepu30BaTh  MPUHIMUMBI  JEHCTBUS  M3YYEHHBIX IMPUOOPOB U
TEXHUUYECKUX YCTPOMICTB C ONOPON Ha MX OIMCAHMS, UCIIOJb3Yys 3HAHUS O
CBOMicTBax  (U3MYECKUX SBICHUH U  HeoOXoAaumble  (u3HUecKue
3aKOHOMEPHOCTH

pacro3HaBaTb IMPOCTbIC TCEXHUYCCKUC yCTpOfICTBa U H3MCPUTCIILHBIC
npuOoOpbl MO cXeMaM M CXEMaTUYHBIM PHCYHKAaM, COCTABJISTH CXEMBI
ANEKTPUYECKUX  LeNed ¢  MOCIEIOBATEIbHBIM W HapaJuleIbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3inyasi yCJIOBHbIE O00O3HAYECHHsSI 3JIEMEHTOB
ANEKTPUYECKUX LETICH

MPUBOIUTH MPUMEPHI (HAXOAUTH UH(OPMALIUIO O TPUMEPaX) MPAKTHIECKOTO
WCIIONIb30BaHUA  (PM3MYECKUX 3HAHUH B TIOBCEJHEBHOW JKM3HU IS
obecrnieueHrs 0€30MacHOCTH MpU o0palleHnu ¢ TpudopamMu 1 TEXHUUYECKUMU
YCTPOMCTBAMM, COXPAHEHMSI 3J0POBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOIIeH cpene

1.17

1.18

OCYILECTBIIATh TOUCK HHGpOpMalUu (U3NYECKOTO COAEpKaHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOIIMXCSA 3HAHMW W NYTEM CpPaBHEHMS
JIOTIOJTHUTEIBHBIX MCTOYHUKOB BBIIENATh MH(OPMAIIMIO, KOTOpas ABISETCS
IIPOTUBOPEYMBOM NI MOXKET OBITh HEJOCTOBEPHOI

UCIIOJIb30BaTh MpPU BBIOJHEHUU YYEOHBIX 33JaHUN HAyYHO-TOMYJSPHYIO
auTepatrypy (U3NYECKOTO COJIEpXKaHMs, CIIPABOYHbIE MaTepHAaJIbl, PECYPCHI
cetu MuHTepHer; Biagerb nNpuéMaMu  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHusi HH(GOPMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO

1.19

1.20

co3laBaTh COOCTBEHHbIE NHCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHHS,
0000mass WHQOpPMANUIO W3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO
COJIepKaHusl, B TOM YUCJIe MyOINYHO MPECTABIATh PE3yIbTaThl MPOSKTHOU
WIH MCCIICIOBATEIICKON JCSITEIbHOCTH, TIPH 3TOM IPAMOTHO HCIOJIb30BaTh
W3YYCHHBI TIOHATUWHBIA  ammapar Kypca (U3HWKH, COIPOBOXKAAThH
BBICTYIIJICHHE MPE3CHTAIUEH

IpU BBIMNOJHEHUM Y4YEOHBIX NPOEKTOB U HCCIEAOBaHUN (PUINYECKUX
IPOIIECCOB  paclpenensaTh OOsA3aHHOCTH B TIpyINIe B COOTBETCTBHH C
[IOCTaBJICHHBIMM 33Jla4aMU, CJICAWTH 3a BBINOJHEHUEM IUIaHA IEUCTBUN U
KOpPPEKTHPOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKIA] B
JeATEIbHOCTh IPYIIIBLI, BBICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aMMOJIEHCTBHUE,
MPOSIBIISiE TOTOBHOCTD pa3peniaTb KOHPIUKTHI

9 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs




11

HCII0JIB30BAaTh M3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3ianyaTh SBJICHUSA IO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE

pacrio3HaBaTh  NPOSIBICHHWE M3YYCHHBIX  (U3UYECKUX  SBICHUH B
OKpY’KarollleM MHUpe, B TOM uucie (U3MYecKHue SBICHHUS B MPHUPOJE, IPU
3TOM TMEPEeBOAMTH MPAKTHUECKYIO 3aqadyy B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHbIE CBOMCTBA (NIpU3HAKK) GU3NUECKUX SBICHUN

14

1.5

1.6

OIKCBIBATh M3YYEHHBIE CBOICTBA Tel U (PU3MYECKUE SIBICHUS, HCIIOJIb3YS
¢u3uueckue BENUMYMHBL, TPU  ONUCAHUU TIPABWIBHO  TPAaKTOBAaTh
(Gu3n4ecKuil CMBICI MCIIOJIb3YEMbIX BEJIWYMH, O0O3HAYEHHUS U €IUHMILIBI
¢u3nUecKUX BEIMYUH, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOUINE JAHHYIO
(Gu3nMUecKyr0 BEIUYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUIHH

XapaKkTepU30BaTh CBOMCTBA Ted, (U3MYECKUE SBICHUS € IIPOLIECCHI,
WCIIONb3Yysl W3YyYEHHBIE 3aKOHbI, IIPU OTOM JaBaTb CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U 3aMCHIBATH €I0 MATEMATUUYECKOE BhIPAKCHHUE

OOBSICHATh (PU3MUYECKHE MPOLECChl U CBOICTBAa Tel, B TOM 4YMCIE M B
KOHTEKCTE CUTYallUHd NPAKTHKO-OPUEHTUPOBAHHOI'O XapakKTepa: BBIABIATH
OPUYMHHO-CJIECTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHHe u3 2 — 3
JOTHYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3yYEHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemath pacy€THele 3ahayd (omuparolecs Ha cucreMy Hu3 2 — 3
YpaBHEHHUI), UCIOJIb3YS 3aKOHBI U (POPMYIbI, CBSI3bIBatOIIME (U3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHalW3a YCJIOBUS 3aJa4yM 3alUCBIBATh KpPaTKOE
yCIIOBUE, BBISBISTH HEAOCTAIOUINE WJIM M30BITOUHBIE JAaHHbIE, BHIOUpATh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JUISl pelIeHUs, IPOBOJUTh PacuéThl U
OLICHUBATh  PEAIUCTUYHOCTh IIOJYYEHHOTO 3HAuYeHUsd  (pusnmueckoi
BEJIMYUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPBIE MOXKHO PELIUTh TPU  TTOMOIIH
(U3NYECKUX METO/IOB, WCIOJB3Ysl OIKMCAHUE WCCIEAOBaHUs, BBIIEISTh
MIPOBEPSIEMOE  MPEANONOKEHHE, OLEHUBaThb MPABWIBHOCTh  MOpPsAKa
MIPOBEJICHMSI MICCIIEIOBAHUS, JIeTIaTh BBIBOBI, MHTEPIIPETUPOBAThH PE3YIHTAThHI
HaOJIIOIEHUH 1 ONBITOB

1.9

1.10

1.11

OPOBOJIUTH ONBITBI MO HAOMIOACHHIO (U3MYECKHX SBICHUH WU
(bu3NYEeCKUX CBOMCTB Te: CAaMOCTOATEIbHO COOMpPATh YCTAHOBKY W3
U30BITOYHOTO Habopa 000pyAOBaHMS, ONHUCHIBATH XOJA OMNBITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

IPOBOJUTH NMPH HEOOXOAMMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, Omperenss
cpelHee 3HAYeHHE HU3MepseMOod Benu4YuHbl ((POKYCHOE PpacCTOSHHE
coOuparonieid JIMH3bI), OOOCHOBBIBaTH BBIOOp clOCOOa HU3MEpPEHUs
(M3MepuTETHLHOTO MPUOOPa)

INPOBOAMTH HCCJIENOBAHUE 3aBUCUMOCTEH (PU3MUECKMX BEIMYUH C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHHUI: I[UJIaHUPOBAaTh HCCIEI0BAHHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  YCTaHOBKY, (DUKCHpPOBaTh  pe3yJbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHJE TaOIUIHU
rpaduKoB, NeNaTh BIBOJIBI 10 pE3yIbTaTaM UCCIIECJOBAHMUS

1.12

IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIWYMH: IUIAHUPOBATH
U3MEpEHUusi, COOMpPaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJIHATH




U3MEpEeHUs, cienysl NPEeVIOKEHHON HMHCTPYKIMH, BBIUMCIATH 3HAUYEHUE
BEJIMYMHBI U aHAIM3UPOBATH MOJTYYEHHBIE PE3YIbTAThl C YUYETOM 3a1aHHOM
MOTPENIHOCTH U3MEpPEHUi

1.13

1.14

coOJIroIaTh TIPaBUJIa TEXHUKU O€30MacHOCTH MpH padboTe ¢ J1ab0opaTOPHBIM
000opy10BaHHEM

pa3in4yaTth OCHOBHBIE MPH3HAKK HM3YYCHHBIX (U3MYECKHX MOJICNEH:
MaTepHajibHas TOYKa, aOCOJIOTHO TBEPIOE TEJNO, TOUYEYHBIH HMCTOYHHMK
CBETA, JIy4, TOHKas JIMH34, IUNIAaHETapHasi MOJAECIIb aTOMA, HYKJIOHHAs: MOJIEJIb
aTOMHOTIO sApa

1.15

1.16

XapaKTepu30BaTh MPUHIUMBI  JEHCTBUS  U3YYCHHBIX HPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM HAa MX OMMCAHMS, UCIIOJIb3Ysl 3HAHMS O
CBOMcTBax  (PU3MYECKHX SBICHUH U  HEoOXoauMble  (U3NUYECKUE
3aKOHOMEPHOCTH

MCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKU M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, N3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPH
peuieHurn  y4eOHO-TIPAaKTUUECKUX  3a]ad, ONTHYECKHE CXEMbl IS
MIOCTPOCHHUS N300paKEHHUH B IJIOCKOM 3epKajie U coOuparomieit muH3e

1.17

1.18

OPUBOANUTH  TpUMEpHl  (HAXOAWTh  WHPOPMALMUIO O  IpUMepax)
NPAaKTUYECKOI'0 MCIOJIb30BaHUA (U3NYECKUX 3HAHUH B IOBCEJHEBHOMN
KHU3HHU JJIs1 obecnieueHus: Oe30MacCHOCTH NpU OOpaleHn: ¢ IpudopaMu U
TEXHUYECKUMHU yCTPOICTBAMU, COXPAHEHHUS 3/10POBbs U COOJIIOACHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKpY’KaIollleH cpefie

OCYIIECTBIISATh TMOMCK HH(MOpMalUU (PU3UUYECKOTO COACpKAHHUS B CETH
WHTepHeT, caMOCTOATENbHO (HOPMYIMPYs HMOUCKOBBIA 3ampoc, HAXOAUTh
MyTU OIpeNeeHHs] JOCTOBEPHOCTH IMOJIyY€HHON MH(OpMaluyd Ha OCHOBE
MMEIOUINXCS 3HAHUN U IONIOJHUTEIBHBIX HCTOYHUKOB

1.19

1.20

1.21

MCIIONIb30BaTh TPH BBITIOJHEHUHN YYEOHBIX 3a/laHuil HAYYHO-TIOMYJISPHYIO
TUTEPaTypy PU3HUYECKOTO COJIEPIKAHUS, CIIPABOYHBIC MaTePUATIBI, PECYPCHI
cetu UuTepHer; Bnaaerb mnpuéMaMu  KOHCHEKTUPOBAHUSA  TEKCTa,
npeoOpa3zoBanust HHHOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO

co3iaBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHMS] Ha OCHOBE
UHPOpPMALIUM M3 HECKOJIBKMX MCTOYHHKOB (DU3MUYECKOTO Cojep KaHus,
MyOJIMYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHON HIIM HCCIIEN0BATEIbCKOMN
JNEATEIbHOCTH, TIPU OTOM TIPaMOTHO  HCIOJIB30BaThb  WU3YYCHHBIN
MNOHATUMHBIN ammapar H3y4yaeMoro paszeina (QU3UKH U CONPOBOXIATh
BBICTYIIJICHHE TIpe3eHTauuel ¢ yd4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEpPCTHUKOB

IpU BHINOTHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBaHUHN (PU3MUecKux
MPOIIECCOB  PACTIPENEATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3a/1a4yaMU, CJIECIUThH 32 BBHINOJHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIaJ B
JeATEeTbHOCTh TPYMIbI, BHICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISISE TOTOBHOCTD pa3peniaTb KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3jiena

Kog snemenTa HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B ITTIO3HAHWM OKPYXAIOIIEI'O MHUPA

®dusuka — HayKa o npupoje. SBieHuss npupoibl. usnyeckue
1.1 SIBJICHUSI: ~ MEXAHWYECKUEe,  TEIUIOBBIE,  JJIEKTPUUYECKHUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBHIE

®dusnueckue BenuuuHbL. M3mepeHue (pu3MuUecKUX BETMYMH.
1.2 dusnueckue puOOpHI. [TorpemnocTs U3MEPECHUM.
MesxayHapoiHasi cucTeMa €MHHUIL

ECTCCTBCHHOHay‘lHHﬁ METO IIO3HAaHMUA: Ha6J'IIOI[eHI/Ie,
IIOCTAaHOBKAa HAYYHOr'o BOIIpOCA, BBIABMXXCHUC THUIIOTC3,

L 13 JKCIIEPUMEHT [0  MPOBEpKEe  THUMOTe3,  OOBsSCHEHUE
Ha0JII01aeMOT0 SIBJICHUS
14 Onucanve pU3NICCKUX SBICHUHA ¢ TOMOIIBIO MOJIEIICH
[IpakTuueckue padbOTHI:
-l3mepeHne pacCTosTHUM.
15 -M3mepenne o0bEMa KUIKOCTH U TBEPAOTO Tena.
' -Onpenenenue pa3MepoB MaJbIX Tell.
-U3mepenne Ttemmeparypsl OpU IMOMOIIM KUAKOCTHOTO
TEPMOMETPA U JaTUUKA TEMIIEPATYPHI
ITEPBOHAYAJIbHBIE CBEJAEHW S O CTPOEHWU BEILIECTBA
21 -CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJBI, WX pa3MeEpBHI.
' OnbIThL, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA
29 -J[Bm>keHnne yactuil BemlecTBa. CBs3b CKOPOCTH JIBHXKEHHS
' 4yacTull ¢ TemnepaTypoil. bBpoyHoBckoe nBuxkenue, mudpdysus
23 B3anMopeiicTBre acTHI] BEIIECTBA: IPUTSIKEHUE U
OTTAJIKUBAaHUE
-ArperaTHble  COCTOSHHUS ~ BEIIECTBA: CTPOCHHE  Ta30B,
2 24 KUJKOCTEN I/IvTBépILLIX (kpucTaimuyeckux) tea. BzauMocss3b
MEXIy CBOMCTBAMH BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[IpakTudeckue pabOTHI:
-Onenka  guamerpa  atomMa  METOAOM  psgoB  (C
26 ucrolib30BaHueM ¢otorpaduii).
' -OnbITHl IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
-OnpITEl TI0 OOHAPYKEHUIO JEHCTBHSI CHI MOJEKYJISPHOTO
MPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
3 31 Mexanuveckoe IBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE

JIBIKEHHE

3.2 -Cxopocth. CpenHsisi CKOpPOCTh TpU  HEPaBHOMEPHOM




IBIDKEHUH. Pacu€T myT u BpeMEeHH IBHKCHHS

3.3

SIBrnienne nHepuuu. 3aKOH MHEpLMK. B3anuMoielicTBre Tell Kak
MpUYMHA W3MEHEHUsI CKOPOCTH JBIKEHHs Tesl. Macca Kak
Mepa HHEPTHOCTH TeJia

3.4
3.5
3.6

-[InotHocTs BemiecTBa. CBS3b IUIOTHOCTU C KOJMYECTBOM
MOJIEKYJI B €IUHHIIE 00hEMA BEIIECTBA

Cuila KaK XapakTepUCTUKA B3aUMOJICUCTBUS TEI

Cuia ynpyroctu u 3akoH ['yka. M3mMepeHnue cuiibl ¢ TOMOIIBIO
JMHAMOMETpa

3.7

-SIBIeHHE TATOTCHHMSA M cuja TsxecTd. Cula TSDKECTH Ha
APYTrux IJIaHCTax. Bec Tena. HeBecomocTh

3.8

3.9

Cuna tpenus. TpeHue CKOJIbXKEHUS U TpeHHUE NoKos. TpeHue B
MPUPOJE U TEXHUKE

-CnoxeHue Cui, HaNpaBlIEHHBIX 10 OJHOM MPAMOML.
PaBHOelicTBYIOIIIAsA CHUIT

3.10

3.11

3.12

[IpakTryeckue pabOTHI:

OmnpeneneHre CKOPOCTH PABHOMEPHOTO JIBIKCHUS (IIapHKa B
KHUJIKOCTH, MOJICJIA JJIEKTPHUECKOTO aBTOMOOMISI M TaK
naiee). Onpenernenne cpeTHel CKOPOCTH CKOJILXCHHS OpycKa
WIM IIapuKa [0 HAKJIOHHOM TwiockocTH. OmpeneneHue
MJIOTHOCTA TBEpHOro Tena. OMBITEL, JEMOHCTPHUPYIOLINE
3aBHUCHUMOCTh pacTsDKeHUs (IedopMaliiu) TPYXKHHBI  OT
MPUIIOKEHHOU CHJIBI. OMBITHI, JIEMOHCTPUPYIOIIME
3aBUCHMOCTh CHUJIBI TPEHUS CKOJBXEHHS OT Beca Tela H
XapakTepa CONPUKACAIONINXCS TOBEPXHOCTEN

@usnyeckue SBICHHWS B IPUPOAE: NPUMEPHI JBUKEHHS C
Pa3IMYHBIMM CKOPOCTSMHU B JKMBOM M HEKUBOM IIPUPOLE,
JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue YCTPOﬁCTBaI JAUHAMOMCTP, MOAIIUITHUKN

JIABJIEHUE TBEPIBIX TEJL, )KUJIKOCTEN 1 TA30B

Hasnenne T1BEpmoro Tena. CnocoObl yMEHBIIEHHS H

41 YBEJIIMYCHUS JABJICHUS

492 JlaBmerne rasza. 3aBHCHMOCTh JaBJICHHS Ta3a OT 00BEMa,
TeMIIepaTyphbl

43 Ilepenaua naBiaeHUs TBEPABIMU TEJIAMHU, >KUJIKOCTAMHU H
razamu. 3akoH [lackans. [THeBMaTHyeckre MalHbI
3aBUCUMOCTh ~ JaBJIEHMSI  JKUJIKOCTH  OT  TJIyOWHBI.

4.4 I'mapocratuueckuit  mapagokc. CooOImarommecss COCY/bI.
['unpaBnnueckre MEXaHU3MbI
Atmocdepa 3emnu u arMmocdepHoe agaBieHue. llpuunHBI

45 CYIIECTBOBAHMUS  BO3AYIMIHON 000y0uku 3emiau. OmbIT

' Toppuuennu. 3aBHCHMOCTH aTMOC(EpPHOTO JABICHHUS OT
BBICOTHI HaJl YDOBHEM MODSI

46 N3mepenne armochepHoro maBneHus. [lpuboper  ms

' M3MEpEHUs: aTMOC(EPHOTO AABJICHUS

47 JleiicTBHE KUAKOCTU M ra3a Ha IMOIPY:KEHHOE B HUX TEIIO.

BritankuBaromas (apxuMenoBa) cuia. 3aKkoH Apxumena




4.8

[InaBanue ten. Bo3gyxormnnaBanue

4.9

4.10

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tena B Bojae OT 00BEMa
MOTPYKEHHOM B KUAKOCTh dyacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLLEH CHJIBI, JEMCTBYIOLIEN HA TEJIO, TOTPYKEHHOE
B XKUAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOLIEH
CWJIBI, JEHCTBYIOLIEH HA TEJIO B KXUIKOCTH, OT MAcChl Teja.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTDH BbITAJIKUBAKOLIEH
CHJIBI, JCHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOTPY’)KEHHOM B JKMJIKOCTb YacTU Tela M OT IJIOTHOCTH

KUJKOCTH. KoHnctpynposanue apeoMerpa U
KOHCTPYMPOBAaHHUE JIOJIKU u OIIpENEIICHUE eé
Irpy30I0AbEMHOCTU

dusnueckue SBICHUS B NPUPOAC: BIUSHUE aTMOCHEPHOTO
JIaBJICHUsI Ha )KUBOM OpraHu3M, IIaBaHUe pblO

411

TexHuuyeckue  yCTpPOHCTBA:  COOOIIAIOIIUECS  COCYIBI,
YCTPOMCTBO  BOJAOIPOBOJAA,  THAPABIMYECKUM  Mpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTb, SHEPI'MA

5.1 Mexannueckas padora

5.2 MexaHuyeckas MOITHOCTb

53 [IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKIOHHAs TIOCKOCTb.
[IpaBuio paBHOBeCHs pblyara

5.4 [IpumeHneHue mpaBuila paBHOBECHS pblyara K 0JI0Ky
«3onotoe mnpaBuwio» MexaHuku. KosdduuueHnt mnonesHoro

5.5 neiicTBus MexaHu3MmoB. [IpocTeie MexaHuU3Mbl B OBITY H
TEXHUKE

5.6 [loTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprust

58 [Monnas wMexaHuveckas _DHEprus. 3aKOH W3MEHEHUs |
COXpaHEHHUS MEXaHUYECKON YHEPTUN
[IpakTuueckue padbOTHI:
-Onpenenenue pabOThl CHIJIBI TPEHHS TPH PaBHOMEPHOM

59 JNBIDKEHUM  Tela TO0 TOPHU3OHTAIBHOW  IMOBEPXHOCTH.
UccnenoBanue yciaoBuil paBHOBecHsl pbiuara. l3mepenue
KIT/l HaknoHHOM IIocKocTH. M3yueHne 3aKkoHa COXpaHEHUs
MEXaHUYECKON IHEPTUn

5.10 du3nuecKue sIBJIEHUs B IPUPOJIE: PhIYary B TeJle YeJIIOBEKa
TexHuueckue  yCTpOMCTBA:  pblyar,  HOABWKHBIA U

5.11 HEMOJIBIKHBIM  OJOKHM, HAKJIOHHAs IIJIOCKOCTh, TPOCTHIE

MEXaHU3MBI B OBITY




8 KUIACC

Kon
Kox siementa IIpoBepsieMble 3JIeMEHTHI COIEPKAHUSA
pasneja
TEIUJIOBBIE ABJIEHW A

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIAPHO-KHHETHUECKONW TEOPHH

6.1 cTpoeHusi BemiectBa. Macca u pa3smepsl MosieKylsl. OIIBITHI,
MIOJITBEPIKTALOLITHE OCHOBHBIE MIOJIOKCHHS
MOJICKYJIIPHOKUHETUYECKON TEOpUHU

6.2 Mogenu TBEPIOro, >KUAKOIO U Tra3zo00pa3HOro COCTOSHHIMA
BemiecTBa. Kpucrammyeckue u amopdHbie Tena

6.3 OOmbsicHeHne CBOﬁSTB ra3oB, >KUIKOCTEH U TB%pL[BIX TeJl Ha
OCHOBE TOJIOKEHHI MOJICKYJISIPHOKHHETUIECKOH TEOPHH

6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS

6.5 TemoBoe pacupeHne u cxaTue

6.6 Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEILIIOBOTO
JIBYDKEHUS YaCTHULL

6.7 Buytpennss sHeprus. CrnocoObl HM3MEHEHHUs BHYTPEHHEH
SHEPIHH: TEIUIonepeaua i CoOBepIIeHue padboThl

6.8 Buasl  Teruionepemauyn:  TETUIONPOBOAHOCTH, KOHBEKIIHS,
U3Iy4YeHue

6.9 KomnmyecTBo TernoTsl. Y aenbHast TEIOEMKOCTh BEIIECTBA

6.10 TenyooOMeH U TeMI0OBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO
OanaHca

6 6.11 [InaBneHne M OTBepAECBaHHE KPUCTAUIMYECKUX BEILECTB.
' VY aenpHas TEII0TAa MJIaBICHUS

[TapooOpazoBanue u koHnmeHncauus. Mcmapenwe. Kunenwue.

6.12 VYnaensHas ~ Temora  mapooOpa3oBaHMsA.  3aBUCHUMOCTD
TEMIIepPaTypbl KHIIEHUSI OT aTMOC(EPHOTO JTaBICHUS

6.13 BraxxaocTs Bo3myxa

6.14 OHeprus ToIIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS
[Mpunnuns! paboTsl TertoBeix aBurarenei KITJ{ TemmoBoro

6.15 nBurarens. TerioBble JBUTATEIW M 3alluTa OKpPYKaroIeH
cpeabl

6.16 3aKOH COXpaHEHHs] M TPEBPALICHUS SHEPTHH B TEIJIOBBIX
mporeccax
[IpakTuueckue padbOTHI:
-OnpIThl MO OOHApPYKEHUIO JACUCTBHUSL CHJ MOJEKYJISIPHOTO
MIPUTSKCHHUS.
-OnpITHl 1O BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOW COJIH

6.17 WK caxapa.

-OnpITEl IO HAONIOACHUIO TEIJIOBOTO DPACHIMPEHHUs Ta30B,
KUJKOCTEH U TBEPABIX TEIL.

-Onpenenenue naBIeHUs BO3AyXa B OAIOHE HITPHUIIA.
-OneITBl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  JIaBJICHUS
BO3/lyXa OT €ro 00bhEMa U HATPEBAHUS WIH OXJIKICHUSI.




-[IpoBepka THUIIOTE3bl JMHEWHOW 3aBUCHUMOCTH  JIJIMHBI
CTONOMKA KHUJAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIEpPaTypHl.

-Habnronenne wu3MeHeHHWsT BHYTPEHHEW OSHEPruu Tella B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUIIL.
-MccnenoBanue sBiIEHHUS TEMIOOOMEHA IPH CMEIIMBAHUH
XOJIOJTHOW U rOpsideil BOJIBI.

-OnpeneneHue KOJIMYECTBA TEILIOTHI, IOJYYEHHOTO BOJOU
IIPH TEIJIO0OMEHE C HarpeThIM METAJUIMYECKUM IUIHHIPOM.
-Onpenenenue yJaenbHON TEMNIOEMKOCTH BELIECTBA.
-MccnenoBanue nporecca UCrapeHus.

-OnpeneneHue OTHOCUTEIbHOM BJIQXKHOCTH BO3/1yXa.
-OnpenenenHue yieapHON TEIUIOTHI MIABJICHUS JIbJA.

6.18

6.19

®dusnyeckne  SABIEHUS B NPHUPOAE:  IOBEPXHOCTHOE
HaTsOKCHUC U KalTWJUISAPHBIC SBJICHUA B IIPUPOAC, KPHUCTAJIIbL
B mpupoxae, usnydenue CoiHIA, 3amep3aHue BOJOEMOB,
MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEs, CHera.

Texuuueckue YCTPOMCTBA: KaIuJUIAPBL, [IPUMEPBHI
UCIOJIb30BaHUS  KPUCTAUIOB, JKUIKOCTHBIH TEPMOMETD,
JATYMK TEMIIEpaTypbl, TEPMOC, CHCTEMA OTOIUICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETp, HapoBass TypOuHa, JBUraTelb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MATHUTHBIE SABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue  3apsbkeHHBIX  Tenl.  3akoH — Kynona

7.2 (3aBHCHMOCTh CHJIBI B3aMMOJICHCTBUSL 3apsOKEHHBIX TeN OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEXK/TY TEJIaMH)
Onexrpuueckoe mone. HanpskEHHOCTh ANEKTPUYECKOTO

7.3 nosig. [lpuHumn cynepno3uiuu 3JIEKTpUYECKUX MoJsiel (Ha
KaueCTBEHHOM YPOBHE)
Hocurenun  snekTpuyeckux — 3apsioB.  OJIEMEHTAapHBIN

7.4 anekTpudyecknid 3apsan. Crpoenue artoma. IIpoBomHMKM U
JTUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

76 ONeKTpUYECKU TOK. VYcnosus CYILLECTBOBaHMS
ANEKTPUYECKOT0 TOKa. ICTOYHMKH TOCTOSTHHOTO TOKA

77 JIeWcTBUS JIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XMMHYECKOE,
MarHuTHOE). DIEKTPUUYECKUN TOK B )KUJKOCTSIX U razax

78 Onektpuueckas uenb. Cuina  Toka.  DJIEKTPUYECKOE
HaIpsHKEHNE

79 ConpoTuBieHHE NPOBOJHUKA. YIEIBHOE COINPOTUBIICHUE
BEIIIECTBA

7.10 3akon Oma a1 yq9acTka 1enu

711 IlocnenoBarenbHOE u napajebHOe COEIMHEHUE
IIPOBOJHUKOB

712 PaboTa 1 MOIIHOCTH ANIEKTPUUECKOTO TOKA. 3aKoH JIkoyst —
Jlenna

7.13 DJNeKTpUYecKue Iend M MOTPeOUTENH  3JIEKTPHUYECKOM




sHepruu B ObITy. KopoTkoe 3amblkaHue

IlocTossHHEIE MarHuThl. BSHHMOﬂCﬁCTBHe IIOCTOAHHBIX

7.14
MarHuTOB
715 MarnutHoe noje. MaraHuTHoe 1moje 3eMid U ero 3HaueHHe
JUISl )KM3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE TOJIE DJIEKTPUYECKOrO TOKa.
[IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE
JlelicTBU€ MArHUTHOTO TIOJSI HA IMPOBOJHUK C TOKOM.
717 BHeKTpO,I[BI/IFaTCJ'IBV MOCTOSIHHOTO ~ TOKa. I/Ivcnonb3OBaHHe
9JEKTpPOJIBUTaTeNeli B TEXHMYECKMX YCTPOMCTBaX MW Ha
TpaHCIopTe
718 Onbrtel @apazes. SIBieHHE SJIEKTPOMArHUTHOW HHIYKIIHH.
IIpaBuio Jlenna
Onekrporernepatop. CHocoObl MOMYYEHHUS AIEKTPUUYECKOM
7.19 SHEPTHUH. DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX
SHEPIUU
[IpakTuueckue pabOTHI:
OneITEl 10 HAOIOJACHUIO AJICKTPU3ANUN TENl WHIYKIUCH |
IIPU CONPUKOCHOBEHHH.
HccnenoBanue  NEWCTBHS — JJEKTPUYECKOTO  MOJA  Ha
MIPOBOJIHUKU U JAUDJICKTPUKH.
CbOopka u mpoBepka pabOThl  AJIEKTPUYECKON  IIemH
MIOCTOSIHHOTO TOKa.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynmpoBaHue HAPSIKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HUAYIIErO depes
pPE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA M HANPSLKEHHS Ha
pe3ucrope.
OnbIThL, TEMOHCTPUPYIOLIUE 3aBUCHUMOCTh 3JIEKTPUUYECKOTO
COTPOTHUBIICHUS TPOBOJHHUKA OT €ro JJIMHBI, TUIONIAJN
MONEPEYHOI0 CEYEHUsI U MaTepuana.
[IpoBepka  mpaBwia  CIOXEHWUS  HANPSDKEHHH — TIPH
7.20 MOCJIEIOBATEIbHOM ~ COEAMHEHUM  JBYX  PE3HCTOPOB.

IIpoBepka mnpaBuna [ CUJIbl TOKA NPU MApAIIIEIBHOM
COCIMHEHUH PE3UCTOPOB. Onpenenenue paboTsI
JJEKTPUYECKOTO  TOKa,  HMAYIIEro  4epe3  pe3HuCTop.
OrnpezenieHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEISIEMOM
Ha pesucrope. McciaenoBaHwe 3aBUCHMOCTH CHIIBI TOKa,
HIOYLIETO Yepe3 JaMIIOYKy, OT HalpsbKEeHUs Ha HEu.
Onpenenenue KITJ HarpeBarels. HccnenoBanue
MAarHUTHOTO  B3aUMOJCHCTBUS  IIOCTOSIHHBIX  MAarHUTOB.
MN3ydyeHne MarHMTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB MPU UX
o0ObeMHEHNH W pasneneHud. VccrmenoBaHue AelcTBUS
JJEKTPUYECKOTO TOKAa HA MAarHUTHYK CTpenky. OmBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJCHCTBUS
KaTyIIKH C TOKOM M MAarHUTa OT CHJIbI TOKa U HalpaBIICHUS
TOKa B Karywke. M3ydeHue NEWCTBHUSI MarHUTHOTO MOJS Ha
MPOBOAHUK ¢ ToKoM. KoHcTpyupoBaHue u u3yueHue paboThl
anektpoasurarens. Msmepenue KIIJI anexTpoaBurarenbHou




YCTaHOBKH. OnBITH Io HUCCICOOBAaHHUIO SIBJICHUS
QJICKTpoMar HUTHOM WHAYKOHUU: MCCICIOBAHUC U3MEHEHUN
3HAYCHH U HAITPABJIICHUSA WHAYKIIMOHHOI'O TOKAa

7.21

71.22

Ou3nyecKue SIBICHUS B MPUPOJIE: ICKTPUUECKUE SIBJICHUS B
aTMocdepe, NMEKTPUIECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3emiu, Apeiid MOJII0COB, pOJib MarHUTHOTO MOJIS JUIS
YKU3HHU Ha 3eMJIie, MOJISIPHOE CUSTHUE

TexHudyeckue  yCTpPOMCTBA:  JJIEKTPOCKOIN,  aMIepMerp,
BOJITMETP, pEOCTaT, CUETYMK DIIEKTPUYECKOW DSHEPruw,

3JIEKTPOOCBETUTEIILHBIC puooPHI, HarpeBaTelIbHbBIE
AIEKTPOTPUOOPHI (mpumepsr), AJICKTPUICCKHE
MIPEIOXPAHUTEIIH, JJIEKTPOMArHUT, AJICKTPOJIBUTATEITh

IIOCTOAHHOI'O TOKA, rCHCPATOp NOCTOAHHOI'O TOKA

9 KNIACC
Kon
pasziena Kon anemenTa [IpoBepsieMble 2IEMEHTHI COAEPKAHUS
MEXAHUWYECKMUE ABJIEHUA

81 MeX&}HI/I‘IeCKOG nBkeHue. MarepuanbHast Touka. Cucrema
orcuéra

8.2 OTHOCHTEIBLHOCTE MEXAHUYECKOT'O ABIKEHUS

8.3 PaBHOMEpHOE NMPSIMOJIMHENHOE IBUKEHHE

8.4 -HepaBHomepHOe mnpsmMonuHeiiHoe nBuxeHue. CpeaHss u
MTHOBEHHAsI CKOPOCTH TeJla ITPH HEPAaBHOMEPHOM JIBHKCHHUU

8.5 YckopeHne. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHHE

8.6 -CeobOoanoe najgenue. OnbITe! [ anumnes
-PaBHOMEpHOE BM>KEHME IO OKpYKHOCTH. [lepros u gactora

8.7 oOpalieHusl. JIuneiinas " yrioBas CKOPOCTH.
LleHTpOCTpEMUTENFHOE YCKOPEHUE

3 8.8 [Tepssiit 3akoH HeloToHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HproToHa

8.11 -IIpuHIun cyneprno3uuuu cui

8.12 Cuna ynpyroctu. 3akoH ['yka

813 -Cuna TpeHUs: cujla TPEHHMs CKOJbKEHHs, CUiIa TPEeHUs
MIOKOSI, IPYTHE BUIBI TPCHHS

814 -Cuna TSKECTH M 3aKOH BCEMHMPHOI'O TATOTEHUSA. Y CKOPEHHE
CBOOOJIHOTO Ta/ICHUS

815 JBmxenue miranetr Bokpyr Cousnma. Ilepas kocmuueckas
ckopocTb. HeBecoMOCTh U neperpysku

8.16 PaBHOBecue MaTepuanbHOM TOUKU. AOCOTIOTHO TBEPAOE TEJIO

817 -PaBHOBecne TBEpPHOro Tela € 3aKPEINIEHHOM  OCBIO
BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn




8.18

Nmnynbce Tena. M3menenue umnyinbca. UMmynbe criibl

8.19

3aKkoH COXpPAaHCHHA UMITYJIbCa

8.20

-PeakTnBHOEC JBHXKCHUC

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTB

8.22

8.23

8.24
8.25
8.26

8.27

PaboTa cull TSDKECTH, yIpyroctd, TpeHusi. CBsi3b SHEPIHU H
paboThI

[loreHnmanbHass ~ dHeprus  Teia, MIOTHSITOTO HaJl
MOBEPXHOCTHIO 3eMJIU

IToTreHumanpHas YHEPrUs CKATOU NPYKUHBI
-Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUU
-3aKOH COXpaHEHUs1 MEXaHUYECKOU SHEPruu

[TpakTuyeckune paboOTHI:

Onpenenenue cpenHeld CKOPOCTH CKOJIbKEHHUS Opycka WId
JBIDKCHUS IIapHKa 10 HAKJIIOHHOM MockocTH. OnpeencHue
YCKOpEHUsl Tella TMpH PaBHOYCKOPEHHOM JBM)KEHUU TIO
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYyTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka runoTessl: eciii MpU PaBHOYCKOPEHHOM JBUKECHHUU
0e3 HavaNIbHOM CKOPOCTH ITYTH OTHOCATCS KaK Psii HEYETHBIX
Yucel, TO COOTBETCTBYIOLIME MPOMEXKYTKH  BpPEMEHHU
OJIMHAKOBEHI.

HccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBXKEHHS OT
CUJIBI HOpMaJIbHOTO AaBieHus. Onpenenenne ko3 duimeHTa
TpeHusi cKoyibkeHus. OmnpezneneHue KECTKOCTU MPYKHUHBIL.
Omnpenenenne pabOThl CUJIBI TPEHHUS] MPU PABHOMEPHOM
JBIDKEHUH  TejJa 1O  TOPU30HTAJIBHOM  IOBEPXHOCTH.
Ornpenenennie paboOThI CHIIBI YIPYTOCTH TIPH MOABEME TPy3a C
UCIOJIb30BAaHUEM HEMOBI)KHOTO U MOJBHKHOTO OJIOKOB

8.28

8.29

®du3nueckue SIBICHUSI B npupoac: MNpwuIIMBbl W OTJIMBBI,
JABMOKCHUC  TIJIAHCT ConHeyHOH CUCTCMBbI, PCAKTHBHOC
JABVKCHUC )KMBBIX OPTraHU3MOB

Texumueckne yCTpOﬁCTBaI CIIMAOMETP, JATUUKH MOJIOKCHUA,
pacCTodHUA U YCKOPCHUSA, PAKCTLL

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JABHIKCHUC. OcHOBHBIC XapaKTCPUCTHUKU

9.1 KOJICOaHM: IEPHO/T, YaCTOTa, aMILUTHTYIa

92 MareMaTtnyeckuii M NpPYKUHHBIM MasTHUKHU. lIpeBpameHne
SHEPTUH MPHU KOJIeOATETLHOM JIBUKEHUN

9.3 3aryxawomue — KonebaHus.  BblHyXIeHHbIE — KoJeOaHMS.
Pe3onanc
Mexanuyeckue BOJIHBI. (CBONCTBAa MEXAHMYECKUX BOJIH.

9.4 [IpononsHele M mONEpedHble BOJHBL. JlJIMHA BOJHBI H
CKOpPOCTb €€ pacrnpocTpaHeHus. MexaHU4ecKue BOJIHBI B
TBEPJOM Telle, CEHCMUYECKHE BOJIHBI

9.5 3ByK. ' poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6 NHdpa3Byk u yabpTpa3Byk
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[TpakTrueckue pabOTHI:
Onpenenenue 4acTOTBI u nepuozaa Kosie0aHui
MaTeMaTHYeCKOro MasiTHUKA.
OnpezneneHne 4acToThl M MEpHOAa KOIEOaHUN TPYKUHHOTO
MasiTHUKA

9.7 HccnenoBanue 3aBHCHMOCTH nepuosa Kosie0aHui
IOJBEIIEHHOI0 K HUTH I'py3a OT JUIMHbI HUTHU. MccnenoBanue
3aBHCHUMOCTH TEepHo/a KojaeOaHUi NPYy>KUHHOTO MasiTHUKA OT
Mmacchl rpy3a. [IpoBepka He3aBUCUMOCTH NepuoJia KonebaHun
rpy3a, MOJBEUICHHOTO0 K HUTH, OT MACChl Tpy3a U KECTKOCTH
npyxuHsl. I3mepenune yckopeHus cBOOOIHOTO MaieHUs
dusnueckue sBIEHUS B TNPUPOJAE: BOCIPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3€MJICTPSICEHHE, CEICMUYECKHUE BOJIHBI, IlyHAMH,
3X0

9.9 TexHuueckue  yCTpOWCTBA:  3XOJOT,  MCIIOJIb30BaHME
yIBTPa3ByKa B OBITY H TEXHUKE

DJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DJEeKTPOMAarHUTHOE  TOJNE. DJIEKTPOMArHUTHBIE  BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoaa cBera. CKOpPOCTb  CBeTa.
BoaHOBBIE CBOMCTBA CBETA
[TpakTryeckue paboOTHI:

10.4 N3yueHne CBOMCTB D3JEKTPOMAarHUTHBIX BOJH C IOMOUIBIO
MOOWIIBHOTO Tene(oHa
dusnueckue ABICHUS B NpUpOAE: OMONOrHYecKoe JeiicTBre

10.5 BHJIUMOTO, yABTPa(QHOIETOBOTO U PEHTTEHOBCKOTO
U3JIy4CHUN

106 TexHuueckue YCTpOMCTBA: } UCIIOJIb30BaHUE
AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U

CBETOBBIE SABJIEHUA

111 JlyueBas monens cBera. MicTouHuKHM cBeTa

11.2 ITpsimonuHEITHOE pacIpocTpaHEHHE CBETA

113 Otpaxenue cBera. Ilmockoe 3epkano. 3aKOH OTpa)KeHUs
cBeTa

114 [Ipenomnenue cBera. 3akoH mpenomieHus ceera. [lomHoe
BHYTpEHHEE OTPaKCHUE CBETa

115 JInnza. Xop yuelt B 1MH3E

116 Ontrueckast cucreMa (QoToammapara, MHKPOCKONA U
TEJIECKOIIA

11.7 I'maz kak onrudeckas cucrema.  biau3opykocts U
JAJIbHO30PKOCTh

118 Paznoxxenne Oemoro cera B cmektp. OmnbiTel HproToHA.
CrnoxeHue CeKTpalibHBIX 1IBETOB. Jlucnepcusi cBera
[TpakTuyeckue paboOTHI:

11.9 -UccrnenoBanue 3aBUCHMOCTH yria OTPaXEHUS CBETOBOTO
Jqyda OT yIJjia najeHusl.




-M3ydyeHne XapakTepuCTHK H300paKeHMs MpeaMeTa B
IJIOCKOM 3€pKajie.
-MccnenoBanue 3aBUCHMOCTH yIjla IPEJIOMIIEHUS CBETOBOIO
Jy4a OT yIJla NaJeHMs Ha TPaHULE «BO3JIyX — CTEKJION.
-ITomydenne n300paxeHU ¢ TOMOIIBIO COOMPAOIICH JIMH3BI.
-Onpenenenne (POKYCHOTO PAaCCTOSHHSI M ONTUYECKOH CHIIBI
coOuparouiel JTMH3bI.
-OIBITHI IO Pa3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.
-OnbITBl 10 BOCHOPHUATHIO 1B€TAa IPEIMETOB IIPH  HX
HaOJII0OICHNH Yepe3 BETOBbIE (DUIBTPHI
dusnyeckue ABICHUS B npupoze: 3arMenus ConHua u JIyHsl,

11.10 [IBETa TEJ, ONTHYECKUE sBICHUSA B armocdepe (1BeT Heba,
pedpakuus, pagyra, MUPax)

11.11 TexHUYECKHE YCTPONCTBA: OYKH, MEpPUCKON, (oToarmapar,
ONTUYECKUE CBETOBObI

KBAHTOBGIE ABJIEHUA

121 OmnsiThl Pezepdopna u mianerapHas mozenb aroma. Mojenb
aroma bopa

122 Hcnyckanue u  IOIJIOLIEHWE CcBeTa aroMoM. KBaHTEHL
JInHelyaTeie CIIEKTPBI

12.3 PagnoakTiBHOCTH. Anb(da, 6eTa- u raMmMa-u3ydeHHs

124 Crpoenue aromuHoro siipa. HykioHHas Mojesnb aTOMHOTO
anpa. N3otomsl

125 PanuoaktuBHble  mpeBpamieHus. [lepmon  mosypacnana
ATOMHBIX 1P

126 SnepHble peakuuu. 3aKOHbI COXpPaHEHMsI 3apsSAOBOTO U
MacCOBOI'0 YHCET

12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12 128 Peakuuu cunTe3a u geneHus suep. McTouyHuKHM 3Hepruu

Connua u 38€31

12.9 Snepnas sHepretuka. [leicTBHE paJlMOaKTUBHBIX W3I1yYCHUHN
Ha >KUBbIE OPTaHU3MBbI
[TpakTiueckue paboThI:
HaGnroneHune  CIJIOMIHBIX M JIMHEWYaTbIX  CIIEKTPOB

1210 U3ITy4YEHUS.
HccnenoBanne TPEKOB: W3MEPEHHME HSHEPIrUU YACTHIBI IO
TOpPMO3HOMY IIyTH (TI0 hoTOrpadusm).
M3mepenue painoakTUBHOro hoHa
@dusnyeckue  SBIEHHUA B INPUPOAE:  €CTECTBEHHBIN

1211 paZMoOaKTUBHBIM (OH, KOCMHMUYECKHE JIYy4H, PazHOoaKTHBHOE
U3ITy4YEHUE IIPUPOIHBIX MUHEPAJIOB, JeicTBre
paZlMOaKTUBHBIX U3JIyY€HUN HA OPraHU3M 4EJIOBEKa

12.12 TexHu4eckue yCTpOMCTBA: CIEKTPOCKOI, WHIWBUIYaJIbHBIN
JIO3UMETP, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePSIEeMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTeJIbHOM IPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tornmanue ponu GU3MKH B HAyYHOW KapTUHE MHPA; CHOPMHUPOBAHHOCTH
0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOM CBS3M M II03HABAEMOCTHU
SABJICHUM  TPUPOJBI, O  pOJM  JKCIEpUMEHTa B  (u3uke, O
cuctemMooOpasyromnie poau (QU3MKU B PA3BUTHUM €CTECTBEHHBIX HAYK,
TEXHUKU W TEXHOJOTHH, 00 BOIIONUU (PU3UYECKUX 3HAHWN U UX POJH B
[EJIOCTHOW €CTeCTBEHHOHAYYHON KapTHHE MHpa, O BKIAJE POCCUUCKUX U
3apyOeKHBIX YUCHBIX-(DH3UKOB B pa3BUTHE HAYKH, OOBSICHCHHE TIPOIIECCOB
OKPY’KAIoIlIero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTUN

3HaHus O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBHKEHUU Kak crocole
CYIIECTBOBaHHS MaTepuu, 00 aTOMHO-MOJICKYJISPHOW TEOPHUH CTPOCHUS
BEIECTBA, O (PU3NYECKON CYIIHOCTU SIBICHUH MPUPOJbI (MEXaHHUYECKUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE PA3IN4aTh SIBICHUS
[0 ONHMCAHHUIO HUX XAapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMUX JaHHOE (PU3MYECKOe SIBJICHME; YMEHHE PAcllO3HaBATh
NPOSIBIIEHUE M3YYEHHBIX (M3NYECKUX SBICHUH B OKpYXKAalOIIeM MHUpE,
BBIJIETISIS MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKHN)

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHIHOI'O amnmnapara 1 CHUMBOJIMYECKOI'O sA3bIKa
(1)I/I3I/IKI/I U HUCIIOJIB30BAHUC HX JIA PCHICHUA y‘Ie6HLIX 3aaa4; YMCHUC
XapaKTECPHU30BaATh CBOICTBa TCI, (1)I/I3I/I‘~IGCKI/I€ ABJICHUSA W TPOUCCCHI,
HCIIOJIb3Y Q)yHHaMCHTaHLHLIe 1 OMIIMPHUYICCKUC 3aKOHBI

YMeHne onuchBaTh HU3YUCHHBIC CBOICTBA TE€I W (1)I/I3I/I‘~I€CKI/I€ SIBJICHUA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IG BCINYHNHBI

Brnagenrne ocHOBaMH METOJOB Hay4HOTO IMO3HAHUS C YYETOM COOJIIO/ICHUS
npaBuy 6e30macHOro Tpyaa: HabmoieHne PU3NIECKUX SBJICHUMN:

YMEHHE CaMOCTOSTENIbHO COOMpaTh SKCIEPUMEHTAIBHYIO) YCTaHOBKY W3
JaHHOTO Habopa 000PYIOBAHUS 10 MHCTPYKIIMH, OMUCHIBATH XOJI OMbITA U
3aMKCHIBATh €T0 PE3yNbTaThl, HOPMYITHPOBATH BHIBOIBL;

MPOBEJICHUE TPSMBIX W KOCBEHHBIX HM3MEPCHHU (DH3MYCCKHX BEITHYWH:
YMEHHE  IUIAaHUpPOBaTh  WM3MEPEHHUs,  CaMOCTOATEIbHO  COOMpaTh
IKCIIEPUMEHTAIILHYIO YCTAHOBKY I10 WHCTPYKIIHH, BBIYUCIATH 3HAYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH TOJMYUYEHHBIC PE3YIbTAThl C YUETOM 3aJaHHOU
MOTPEITHOCTH PE3YJITATOB H3MEPEHUI;

MIPOBEICHHE HECJIOKHBIX AKCMIEPUMEHTATBHBIX HCCIICIOBaHMUIA;
CaMOCTOSITENIbHO COOMpaTh IKCIIEPHUMEHTAIBHYIO YCTAHOBKY W NPOBOJUTH
WCCJICIOBAHKUE M0 MHCTPYKIUU, TPEICTABIATH MOIYYCHHBIC 3aBUCHMOCTHU
GU3MYECKUX BEIMYMH B BHAEC TaOmWi, © TpaduKOB, YUUTHIBATH
MOTPEIIHOCTH, JENIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIEIOBAHUS

[ToHnMaHue XapaKTepPHBIX CBOMCTB (PU3MUYECKHX MOAeJel (MaTepuanbHas
TOYKa, a0COJIFOTHO TBEPAOE TEJIO, MOJEIU CTPOCHMS Ta3oB, XKUIKOCTEH U




TBEPABIX TEJI, IUIAHETApHAs MOJEIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO
A1pa) U yMEHUE IPUMEHATh UX JJIs1 00BbsCHEHNS (PU3NYECKUX MPOLIECCOB

YMeHue o0bACHATh (PU3HUECKUE TPOLIECCH U CBOICTBA TEJ, B TOM YUCIIE U
B KOHTEKCTE CHUTyallUld MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YACTHOCTH, BBIABIATH IPUYUHHO-CIEACTBEHHBIE CBSI3M M CTPOUTH
00BsICHEHHE C OMOpPO HAa M3yYEHHBIE CBOWCTBA (PU3WYECKUX SIBICHMIA,
¢du3nvecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJICITH

YMmenue pemarb pacuéTHble 3a1a4n (Ha 6aze 2 — 3 ypaBHEHUIl), UCTIONB3Ys
3aKOHBI ¥ (DOPMyYJIBI, CBSI3bIBAIOIME (PU3NUECKHE BEIMYHUHBI, B YACTHOCTH,
3alMChbIBaTh KPaTKOE YCJIOBUE 3a/ladyM, BBIABIATH HEAOCTAIOUIME JIaHHBIE,
BbIOMpPATh 3aKOHbl U (GOpMyiibl, HEOOXOAMMbIE s €€ pelleHus,
UCIIOJIb30BaTh CIIPABOYHbIE JaHHbIC, MPOBOJUTH Pacué€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOJIyYEHHOTI'O 3HAa4eHUs! (U3NYECKON BEINYHMHBI, YMEHHE
OTIpeNeNiATh pPa3MEPHOCTh (PU3MUECKOW BEITUYMHBI, IOJYYCHHOH NpU
pELIECHUH 3aa41

10

11

YMeHnue xapakTepu3oBaTh NPUHIMIBL ACUCTBHS TEXHUYECKUX YCTPONCTB, B
TOM 4YHce OBITOBBIX NPHOOPOB, W MPOMBIIIICHHBIX TEXHOJOTHYECKUX
IPOILIECCOB IO MX ONMCAHUIO, UCMONb3Ys 3HAHUS O CBOIMCTBaX (PU3MYECKUX
SIBIICHUI U HEOOXOAMMBbIe (hU3MUYECKHe 3aKOHOMEPHOCTH

YMeHue Hcroabp30BaTh 3HAHUS O (PU3MYECKUX SIBICHUSAX B MOBCETHEBHOM
XKHU3HU s o0ecriedyeHuss 0€30MacHOCTH TpU OOpameHnu ¢ OBITOBBIMHU
npubopaMu M TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 370POBbS U
COOJIIOIGHNUST HOPM SKOJIOTHYECKOTO TOBEJACHHS B OKpYXKaIOIIEH cpene;
NOHMMaHWe HEOOXOJUMOCTH TPUMEHEHUS JOCTIKEHUH (QHU3UKH U
TEXHOJIOTUH [T PAllMOHATBHOTO MPHUPOJIOTIONH30BaHMS

OnelT  moucka, mpeoOpa3oBaHHs U MpeAcTaBleHUus UHGOpMaLUU
¢u3nyeckoro - coxepkaHust € HCIOJB30BaHMEM  HMH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTMH; yMEHHE OLEHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM uHpoOpMallMd HAa OCHOBE HUMEIOIIMXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX HMCTOYHUKOB; YMEHHUE HCIIONIb30BaTh IPU BBINOJIHEHUU
y4eOHBIX 3a/laHuil HAay4HO-TIOMYJISPHYIO JIUTepaTypy (usuueckoro
CoJIep’KaHusl, CIPaBOYHbIE MaTepUabl, pecypchbl ceTh VIHTepHeT; BiaieHue
0a30BbIMHM HaBBIKAMHU NpeoOpa3oBaHUs MHPOPMAIUU U3 OJHOW 3HAKOBOM
CUCTEMBl B JIpYI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbBIE U
YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMAITUH U3 HECKOJIbKUX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

HO ®U3UKE
Kox IlIpoBepsieMblii 3JIeMEHT COepP:KAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe JBUKEHUE. MarepuanbHas TOYKA. Cucrema oTcuéra.
' OTHOCUTENBHOCTD JIBUXKEHHS
PaBHOMepHOe U HepaBHOMepHOoe aBikeHue. Cpeansisi ckopocTs. Dopmyna Juis
1.2  BeluucneHus cpenHeii ckopoctu: V = S/t
PaBHOMepHOE mnpsMoONMHENHHOE [BUXKEHHE. 3aBUCHUMOCTb KOOPAMHATHI Tela OT
BPEMEHHU B CIy4ae pABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 xf)=x,+vf
I'padukn 3aBUCUMOCTH OT BpeMEHM Ui HPOEKLUUU CKOPOCTH, IPOEKIUU
nepeMeneHusl, MyTH, KOOPIAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JBHKEHUU
3aBUCHUMOCTh KOOPJIMHATHI Tela OT BpPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABUKEHUS:
2
Sx{f} =1'-|;|: *f_l'.?x * £y
=
@opMmyasl 111 TPOEKLIUN NEPEMENICHHUS], TPOSKIIMA CKOPOCTH U MPOEKLIUU YCKOPEHHUS
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:
2
14 SO=uvp-t+a-—.
U.\'('f) =Up, +d, -1,
a.(f)=canst,
UIIL - Ul.'rL zzar‘gr
['padmku 3aBUCHMOCTH OT BPEMEHHU JJISl MPOEKIUN YCKOPEHUS, MPOEKIHMH CKOPOCTH,
IPOEKIIUH MEepPEMEIEHUs,, KOOPAMHATHl IPU PaBHOYCKOPEHHOM IPSAMOJUHENHOM
JIBIKEHUN
CBobonHoe maneHue. Dopmynbl, ONUCHIBAIONIME CBOOOJHOE TMaJeHUE Tela IO
15  BepTHKamH (1BMXKeHMEe Teda BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3eMJIH).
' ['paduku 3aBUCUMOCTH OT BpEMEHH JUIsl IPOEKIIMH YCKOPEHUSs, MPOEKIIUN CKOPOCTH U
KOOPJIMHATHI MIPU CBOOOHOM TaJICHUH Tella IO BepTUKAIN
CKopOoCTh paBHOMEPHOTO JBUKEHMS TeJa 110 OKpYKHOCTH. HarnpaBinenue ckopocTi.
®opmyna [ BBIYUCIEHHS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEpUoa
oOpartmeHus:
1.6 U= 2R
T

[lenTpocTpeMuTenbHOe yckopeHue. HamnpaBieHne eHTpOCTPEMUTENEHOTO YCKOPEHHUS.
®opmyrna sl BBIYUCICHUS] YCKOPEHUS:




%R
dopmyra, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:
V= 1
T
Macca. ITnotHocTs BemecTa. @opmyrna /115l BBIYUCIECHUS TUIOTHOCTH:
1.7 _m
V
1.8 | Cuna — BekropHas ¢usuueckas Bennunna. CliokeHue CUII
1.9 | SBnenme uneprmu. IlepBriii 3akoH HetoToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBiIeHHOCTh BEKTOPA YCKOPEHHUS TeJla M BEKTOpa CUIIbI, IEUCTBYIOIIEH Ha TEJO
BzaumopeiictBue Ten. Tperuit 3akon HproToHa:
1.11 F. . —_F
-1 T T4 12
Tpenue Mokos U TpeHUE CKOIbXKeHHs. Dopmyrna I BBIUMCICHUS MOMIYIS CHUIIbI
TPEHUS CKOJIbKEHUS:
112 ™
F_=u-N
p- B
Hedopmarus tena. Ynpyrue u Heynpyrue nehopmannu. 3aKoH yrnpyroi aedopmamuu
3aKkoH ['yka):
1.13 ( yKa)
F=k-Al
Bcemupnoe taroreHue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My -1,
F=G.-—L1_2
R
114 Cuna toxectn. YckopeHnre cBOOOHOTO MaACHHUS.
®dopmyra 7151 BBIYUCIICHHS CHITBI TSHKECTH BOJIM3M TTOBEpXHOCTH 3emun: F = mg.
JBrxenue mnanet Bokpyr Connna. [lepBas kocMuueckast ckopocts. HeBecomocTs u
Meperpy3Ku
Nmiynbe Tena — BekTopHas (pu3nvecKas BeTuIrHa.
115 p=mo
Nmnynbe cuctemsl Ten. M3menenne uMimysbsca. MIMITynbe Criibl
3aK0H COXpaHEHUsI UMITYJIbCa JIJIs1 3aAMKHYTOM CUCTEMBI TE:
116 p=nyU; +m, b, =const
PeakTuBHOE IBHKEHUE
Mexannueckast pabora. @opmysa sl BBIYUCIEHUS paOOThI CHIIBIL:
A=Fsoosu
1.17 Mexanuueckast MOITHOCTb:

n=4
I




1.18

Kunernueckas u noreHuanbHas sHeprus. @opmyia Ji1si BBIYUCICHUS KHHETUYECKOU
SHEPrUu:
2
E M
2

Teopema o kuHeTnuecko sHeprun. opmMyra aJisi BEIYUCIEHUS MOTCHIIMAIbHON
SHEPTUu TeJa, MOHATOrO
Haxa 3eMIIEN:

E,= mgh

1.19

1.20

Mexanuueckas OHCPIUA:
E=E.+E,

3aKOH COXpaHEHHs] MEXaHNYECKOU sHeprun. Popmyiia ajs 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE cHIl TpeHus: E = const.
[IpeBpanieHne MEXaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuiisl; M - Fl.
VYcioBue paBHOBECHS pbluara:

M +M, +..=0
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KT/l mpocThix MexaHU3MOB,
Aﬂrpaqema

1.21

1.22

1.23

JlaBnenue TBEPAOrO TEIA.
®opmyna s BBIYMCIICHHS TaBJICHUS TBEPIOTO Tena:

_F
p==

JaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTaTuyeckoe naBieHre BHYTPH KUAKOCTH.
d)opMyna AJId BBIYHUCIICHUA JaBJICHUS BHYTPH KUAKOCTH:

p=pgh+p_,

3akoH Ilackans. ['mppaBnnyecknii mpecc

3akoH Apxumena. @opmyina sl ONPEACIICHUS BHITATIKUBAIOIIEN CUJIbI, TEHCTBYIOLIEH
Ha TeJO, NOTPYKEHHOE B KUJIKOCTh WJIH Ta3:

Fo =P8V

Ycnosue nnaBanus Teia. [lmaBanue CYI0B 1 BO3AYXOILIIABAHUEC

1.24

Mexanndeckue KojeOaHus. AMIUIMTYIaA, TEPHOJ M 4YacToTa Kojebanwit. dopmyra,
CBSI3BIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHHIA:




1.25
1.26

1.27

MaremaTuueckuii M NOPYXKUHHBIM  MasTHUKUA. [IpeBpamieHue SHEprud  Mpu
K0JIeOATEIbHOM JIBUKECHUHU

3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

MexaHU4eCKHE BOJIHEI. Hpoaoanme 1 MONCPCYHBIC BOJIHBI. I[HI/IHa BOJIHBI U CKOPOCTDH
pacinpoCTpaHCHUs BOJIHBI:

b=v-T

1.28

1.29

1.30

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TPaHUIIC JIBYX
cpen. MHdpa3ByK u yIbTpa3ByK

Ilpaxmuueckue pabomul

N3mepenue cpeHel IIIOTHOCTH BEIIECTBA; apXUMETOBOM CHIIBI; )KECTKOCTH MPY>KUHBI,
K03 PHIIMEHTA TPEHUS CKOJILKCHUST; PA0OTHI CHUIIBI TPEHHUSI, CUJIBI YIIPYTOCTH; CPEIHEH
CKOPOCTH JBW)KCHHS OpyCKa I0 HAKJIOHHOW IUTOCKOCTH; YCKOpPEHHsI Opycka TpH
JNBW)KCHUW IO HAKJIOHHOW IUIOCKOCTHM; YacTOThl M  IEpHojaa  KoJeOaHWit
MaTEeMAaTHYECKOTO MAasATHHUKA; YaCTOTHI M MEepHOJa KoJaeOaHU MPYKUHHOTO MasTHUKA;
MOMEHTA CHJIBbI, JCHCTBYIOIIETO Ha phiyar; pabOThl CHIIBI YIPYTOCTH TPU MOABEME
rpy3a C TIOMOINBIO HEMOABM)XKHOTO OJIOKA; paOOThl CHIIBI YIIPYTOCTH IMPHU TOIBEME
rpy3a ¢ TOMOIIBIO TIOJBHKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOM CHIIBI OT 00hEMa OTPYKEHHON YacTH Teja
U OT IUIOTHOCTH XKUAKOCTH; HE3aBUCHMOCTH BBITAIKMBAIOIICH CHIIBI OT MAacChl TEJNa;
CWJIBI TPEHUS CKOJIBKEHUSI OT CHJIBI HOPMAJILHOTO JIABJICHUS M OT POJa IMOBEPXHOCTH;
CWJIBI YIPYTOCTH, BO3HUKAIONIEH B TPYXHHE, OT CTENeHW aedopmanuud MpYyKUHBL
YCKOpEeHHsI Opycka OT yrjla HakJOHa HampaBJsioliel; nmepruoaa (4acToThl) KojieOaHui
HUTSHOTO MAasTHUKA OT JAJUHBI HUTH; TIepruoja KojaeOaHui MPY>KMHHOTO MasiTHUKA OT
Macchl Tpy3a M KECTKOCTH TPYKHHBI; HCCICIOBAaHUE HE3aBUCUMOCTH TIEPHUO/IA
KoJe0aHUN HUTSHOTO MasTHMKa OT Macchl Tpysa. IIpoBepka ycioBusi paBHOBECHS
peIuara

Duszuueckue s61eHUs 8 npupo@e.‘ MIPUMEPLI ABUKCHHUA C PA3JIMYHBIMHU CKOPOCTIAMHU B
’)KMBOH M HEKUBOM npuponae, ﬂeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKE, IIPUINBBI U
OTJIMBBI, ABMXKCHUEC IIJIAHET ComHaeuHoM CUCTEMBbI, PCAKTUBHOC ABHIKCHUC KHUBBIX
OpTraHu3MOB, pbldyaru B TCJIC YCJIIOBCKA, BJIUAHUC aTMOC(bepHOl"O JaBJICHUA Ha JKMBOI1
OpraHu3M, ILIaBaHUEC pI)I6, BOCIIPHUATUE 3BYKOB JKHMBOTHBIMH, 3CMIICTPSCCHUC,
celicMu4ecKue BOJIHBI, IYHAMH, 5XO

1.31

Texnuueckue ycmpoticmea: CHOUAOMETP, JaTYUKH IIOJOXKEHHUS, PpACCTOSHUA U
YCKOPEHUsI, TMHAMOMETP, TIOIIIUITHUKH, PAKETHI, PhIYar, MMOABKHBIA 1 HETIOIBUKHBIH
0JI0KH, HAKJIOHHAS TUIOCKOCTh, IPOCThIE MEXaHU3MbI B OBITY, COOOIIAIOIINECS COCYIBI,
YCTPOMCTBO BOAONPOBO/IA, THAPABIMYECKHM Ipecc, MaHOMETp, 6apoMeTp, BBICOTOMED,
HOPILIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOJIb30BaHUE YIIBTPa3BYKa B ObITY M TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OcCHOBHBIE TIOJOXEHHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPHH CTPOCHMs BELIECTBA.
Mogenn  TBEPHOro,  JKUAKOTO M Ta3000pa3HOTO  COCTOSHMM  BEIIECTBA.
Kpucrannndeckue u amopgHsble Tena

2.2

JBm>kenue 4vactul BeniectBa. CBA3b CKOPOCTH JBHKEHHS YACTHI[ C TEMIIEPATypOM.
BpoyHoBckoe nBuxenue, mudppy3us

2.3

CmMayuBaHue U KalmUJUISIPHBIC ABJICHU A

2.4

TemoBoe paciiipCHUC U CIXKaTUC




2.5

TernoBoe paBHOBECHE

Buytpennss sueprus. Pabota u terionepenaya Kak criocoObl U3MEHEHUsI BHYTPEHHEH

2.6
SHEPTrUuu
2.7 | Bupsl Temuonepeaadn: TEIIONPOBOHOCTh, KOHBEKIIHS, U3ITy4eHUE
HarpeBanue n oxnaxnaenue tena. KoanuecTBo TEIOTHL. Y AeabHAs TENI0EMKOCTD:
28  O=cm(t,—t,)
3aKoH COXpaHEHUsl SHEPTUU B TEIUIOBBIX Ipolieccax. Y paBHEHHE TEIIOBOTO OajlaHca:
29 Q+0,+.=0
Hcnapenne n xopaeHcanus. M3MeHeHre BHYTpEHHEH SHEPIUU B IIPOLIECCE UCIIAPEHUS
2.10  u konpencamyu. Kunenue skuaKkocTu. Y aenpHas TeroTa napoodpasosanus: L = Q/m
2.11 BuaxHoCTh BO3TyXa
[InaBnenue m kpucramumszanusa. V3mMeHeHne BHYTpPEHHEH >HEPrUU NpPH IUIABJICHUU U
KpUCTaJUIM3alMK. Y Ae/IbHAs TEIUIOTA MJIABJICHUS:
2.12 l—Q
m
BHyTpeHHsi 3HEprusi CropaHus TOIUIMBA. YJelbHas TEIJIOTa CTOPAHMs TOILIMBA: ( =
2.13  Q/m
2.14 | Tlpunamumns! pabotsel TerwioBsix apurateneid. KIT/] rermmoBoro qurarens
Ilpakmuueckue pabomol
N3mepenne yAenbHOW TEIIOEMKOCTH METAJUIMYECKOTO IWIMHAPA; KOJIMYecTBa
TETJIOTHI, MOJTYYEHHOTO BOJOM KOMHATHOW TeMIiepaTypbl (DUKCHPOBAHHOM MAacChl, B
015 KOTOpYIO OmylleH HarpeTblii WIMHIP; KOJIWYECTBa VTermOTH, OTJAHHOTO Hal"peTbH\f
HUAJTUHAPOM, TIOCIIe OMYCKaHUs €ro B BOJY KOMHATHOM TEeMIIepaTypbl; OTHOCUTEIbHOM
BJIQYKHOCTH BO3/yXa; yAEJIbHON TEIUIOTHI IUIaBJieHUs Jibaa. McciaenoBanne M3MEHEHUs
TEMIIEpaTypbl BOJBI TIPH PA3IUYHBIX YCIOBHSIX;, SIBJICHHS TEIUIOOOMEHa TMpHU
CMEIIMBAHUH XOJIOJHOM U ropsiueld BOJIbI; MPOLEecca UCTIAPEHUS
Qu3suueckue A671eHUs. 8 NpUpoOe: TIOBEPXHOCTHOE HATSKEHHE M KalUJUIAPHBIC SBICHUS
2.16 B mpupone, KpuUCTALIBI B Tpupojae, mairydeHue CoiHIla, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl; 00pa3zoBaHKe POCHI, TYMaHa, HHEs, CHera
Texnuueckue ycmpouicmea: KalWUISPbl, TPUMEPbl HCIOJb30BaHUS KPHUCTAJUIOB,
2.17  KUAKOCTHBII TEPMOMETp, NATUHK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOIUICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOHHA, TBUTATEIh BHYTPEHHETO CTOPAHMS
3 OJIEKTPOMATI'HUTHBIE SIBJIEHU S
3.1  Dnexrpusanus Ten. J[Ba BUAa SIEKTPUUECKUX 3aPSI0B
3.2  B3aumopeiicTBue 3apsoKeHHBIX Tell. 3akoH Kymona
3.3 3aKoH coXpaHEHUs AIEKTPUIECKOTO 3apsiaa
34 Onektpuueckoe mnoine. Hanpspk€HHoOcTh — anekTpuueckoro  nois.  [lpuHnun
CYMEPIIO3HITNH YJICKTPUUECKHX TTOJICH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenu »snektpudeckux  3apsigoB. JleWicTBHE  AIEKTPUYECKOrOo  MOJA  Ha

JIeKTpUYecKue 3apsibl. [IpOBOJHUKY U TUAIEKTPUKH




3.6

ITocTossHHBIN 3JIEKTpUYECKUH TOK. JlelcTBUsA siekTpuyeckoro Toka. Cuia ToKa.
Hanpsxenue.

I=qg/t,U=A/q

3.7

3.8

3.9

3.10

3.11

:‘)J'IGKTpI/ILIeCKOC COIMPOTHUBJICHUC. Y,[[CJ'ILHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

R =pl/S
3akon Oma s yuactka anektpudeckon nenu: | = U/R

HOCJIC,I[OB&TCJ'IBHOC COCIMHCHNEC ITPOBOJHUKOB!

1, =1, U=U,+U,. R=R +R,
Hapanneanoe COCAUMHCHHUEC ITPOBOJHUKOB PAaBHOT'O COIIPOTHUBIICHUSA:

U=Ug:I=1+I;R=2.
: > 577

CMelranHble COCAUHCHUA ITPOBOAHHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul

3akoH Jlxoynsa — Jlenna:

O=I"R-t

3.12
3.13

OneiT Dpcrega. MarHuTHOE 10JI€ NPSIMOTO MPOBOAHUKA C TOKOM. JIMHUM MarHUTHOM
WHIYKIIUU
MaruuTHoe noJje MOoCTOSHHOIO MarauTa. B3aumojielicTBre MOCTOSSHHBIX MAarHUTOB

3.14

I[eﬁCTBHC MAarauMTHOIO I10JIA Ha ITPOBOJHUK C TOKOM

3.15

OmneiTel @apazes. SIBnenue snekTpoMarHuTHON UHAYKIUU. [IpaBumno Jlenua

3.16

3.17

Ilpakmuueckue pabomul

W3mMepeHune 351eKTpUUECKOro COIMPOTHUBIIECHHS PE3UCTOPA; MOIIHOCTH IEKTPHUECKOTO
TOKa; pabOoThI 2JEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKa, BOSHHMKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
JIaMII0YKa), OT HANpsKEHUS HAa KOHIIAX NPOBOJHUKA; 3aBUCUMOCTH COIIPOTUBIIEHUS OT
JUIMHBI ~ MPOBOAHMKA, TIUIOIIATU €ro IOMEepEeYHOro CEYEHUs U  YAEIbHOTO
COIPOTHBIICHUS.

[IpoBepka mpaBuia A D3JIEKTPUUECKOrO HAMPSHKEHUS NPU  MOCIEN0BATEIbHOM
COCIMHEHUU IMPOBOJHHMKOB; IpaBWJIa JJs CHJBl DJIEKTPUYECKOTO TOKAa IIpH
napajuieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JIJAMIIOUKA)

Qusuueckue sA6leHUs 6 npupoode: DIEKTPUUYECKUE SBIEHUS B aTMocdepe,

SJICKTPHUYCCTBO KHMBBIX OPraHM3MOB, MArHUTHOC I10JIC 36MJII/I, J:[peﬁ(b IMOJIFOCOB, POJIb
MAar"duTHOIO ITOJIA IJIA )KU3HHU Ha 3CMJ'IG, IOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJIBTMETP, PEOCTAT, CUETUUK
JIEKTPUUECKOM  DHEPruM, DIEKTPOOCBETHTEIbHBIE NPUOOPBI, HarpeBaTelbHbIE
AIIEKTPONPUOOPH!  (IPUMEPHI), INEKTPUUECKUE MPETOXPAHUTENH, HIIEKTPOMArHuT,
JIEKTPOJBUTATEIIb IOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19

DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkana 3J1eKTpOMarHUTHBIX BOJIH




3.20

JlydyeBas monenb cBeta. [IpsamonnHeliHOE paclipoCTpaHEHUE CBETA

3.21 3akon orpaxkeHus certa. [Iimockoe 3epkaio

3.22  Ilpenomiienue cBeta. 3aKOH MIPEIOMIICHUS CBETa

3.23  lucnepcus cBeta

3.24 JIunza. Xox nyueid B nuH3e. POKYyCHOE pacCTOsIHUE JIMH3BL. ONTHYECKAsl CUJIA JIMH3BIL:
D=1/F

3.25 [I'nma3 kak onruueckas cucrema. OnTHIecKue TprudopsI
Ipaxmuueckue pabomul
N3mepenue ONTHYECKOW CHIIBI COOUpAaroImeld JIMH3bI; (OKYCHOTO PACCTOSIHHS
coOuparomield JUH3bI (10 CBOWCTBY PaBEHCTBAa pa3MEpoOB IpeAMETa U H300paKeHHs,

3.26 = korja mpeaMeT PacIoOkKEH B TBOMHOM (DOKycCe), TOKa3aTeIIs MPEIIOMIICHHUS CTEKIIA.
HccnenoBanue cBONCTBA H300pakeHHUs, MOJYYEHHOIO C TOMOINBIO coOHparomiei
JIMH3bI, ©3MEHEHUS (JOKYCHOTO PACCTOSIHUS JBYX CIIOKCHHBIX JIMH3; 3aBUCUMOCTH yTiia
MPETOMIICHUS] CBETOBOTI'O JIy4a OT yIJla aJIeHUs Ha TPaHHIIe «BO3AYX — CTEKIION

397 Qu3suueckue saenenuss 8 npupooe: 3arMenus ConHna u JIyHbI, 1[BeTa Tell, ONTHYECKUE
siBIICHHUA B aTMocdepe (1BeT Heba, pedpaxius, paayra, MUPax)

3.28 | Texnuueckue ycmpoticmea: OYKH, IEPUCKOII, POTOAMITAPAT, ONTHICCKHE CBETOBO/IBI

4  KBAHTOBBIE SBJIEHUA

4.1 | PagmoakTtuBHOCTH. Anb(a-, 6eTa-, ramma-u3nydenus. Peakuuu anbda-u 6era-pacmana

4.2 | Onsitel Pesepdopaa no paccesauro anbda-yactuu. [Inanerapuas Mmogens atoma

4.3 | CoctaB atromHoro sapa. M3otomsl

4.4 | Tlepuox momypacmaja aTOMHBIX SIAEp

4.5 | SnepHble peakiiuy. 3aKOHBI COXPAHEHHS 3apsIOBOTO U MACCOBOTO YHUCE
Qusuueckue s61eHUs 8 npupode: €CTECTBEHHBIH paJHOaKTUBHBIA (POH, KOCMHUYECKUE

4.6 | nyud, paIHOaKTUBHOE M3TYYCHHE NMPUPOIHBIX MHHEPAJIOB, JCUCTBHE PaJMOAKTHBHBIX
U3ITy4YeHU Ha OpraHU3M YeJOBeKa

47 Texnuueckue ycmpoticmeéa: CHEKTPOCKON, WHIUBUIYATbHBIA JO3MMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA
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1. ITepprmkun, .M. ®usuka. 7 kinacc.:0a30Bb1i ypoBeHb: yueOnuk /M.M. Ilepoimkun, A M.
NBanoB. — Mocksa: IIpocsemenue, 2024.

2. Ileppimkun, .M. ®@usuka. 8 kiacc.:6a308Bb1il ypoBeHb: yueouuk /M.M. [lepbimkun, A.U.
NBanos. — Mockaa: IIpocsemienue, 2024.

3. [epermkun, A.B. ®usuka. 9 kiacc.: yaeonuk /A.B. [Tepsimkun. — M.: JIpoda, 2019.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

COopnuk 3anay o pusuke ais 7-9 kinaccos», B.W. Jlykamuk, E.B. MIBanosa, M.,
[Ipocsemenue, 2011 r.

2. Tectsl k yueoHuky A.B. [lepsimkun. 7-9 knacce. H.K. Xananos, T.A. Xananosa. M.:
Hpoda, 2019

3. Metoauueckoe nocobue k yueOHuky A.B. [leprimkuna. 7 -9 kinacc H.B. ®unonosuy. M.:
Hpoda, 2018

4. Tloypounsie pazpabotku. 7 knacc. M.: [Ipoda, 2019 Jlurepatypa aist yaurenst
(momoyHUTENTbHAS )

5. 3anumartenbHbIe MaTepuaisl K ypokam. @usuka. 7 kinacc. AU, Cémke.- M.: Uzn-Bo HIJ
OHAC, 2015

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

. https://myschool.edu.ru/ Most mikosa

. https://resh.edu.ru/ Poccuiickast 3neKTpOHHAsI IIKOTIA.

. https://fipi.ru/ ®UITA

. http://interneturok.ru. Ypoku 1mkogbHO# MpOrpamMmel.

. https://www.youtube.com/user/upiterra Mudoypoxk.

. https://phys-oge.sdamgia.ru/ Coam I'MA.

. https://phys-oge.sdamgia.ru/ Caam BITP.

. http://class-fizika.narod.ru/vu7.htm . Knaccuas ¢usuka. J{jis m0003HATENbHBIX.
. http://znaika.ru/catalog/9-klass/physics . 3uaiika.

10. http://www.calc.ru/video-po-fizike+8.html. Buneoypoku mo OI'3.

11. http://optika8.narod.ru/norma.htm. OneiTe! 10 puU3HKE.

12. http://www.virtulab.net/. Bupryanbsnaas nadopaTtopusi.

13. http://phet.colorado.edu/en/simulations/translated/ru . JlabopaTopus BUPTyaabHBIX
CUMYJISITOPOB
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