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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI 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  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYyYalOUIMXCSd W OpraHU3alMi0 M3y4eHHs (QHU3UKU Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METampeIMETHBIM  pe3yibTaraM  OOydeHHs, a  Takke  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3rKa SBISETCS CUCTEMOOOPA3yIONIUM /JIsi €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
MOCKOJIbKY (pH3HUEecKue 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperocTaBisgeT HaubOojee sCHble 00pa3lpl MPUMEHEHHMs HAy4HOIO MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUpPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U UHTEpeca 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 MCIOJIb30BaTh HAy4yHbIE JOKa3aTelIbCTBA 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 0011€00pa3oBaTENbHbIE POrPAMMBL,
yrBepxkaAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4arolMXCsl K HayYHOMY HW3YYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

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

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3ydeHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3UKHU ISl pA3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENHIIEMY O0yYEHHIO B 3TOM
HarpaBJICHUH.

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

o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHHe 3HAHWKA O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

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 HaOIOJaThb NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHE MPUEMOB PabOTHI ¢ MH(popManued (GU3MUECKOro coaep kKaHus, BKIKOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

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

Ha wn3yuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O 00ILEro odpa3oBaHuUs

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme o (Gpu3Mke nepedeHs JJabopaTopHbIX pabOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, y4WUTeNb JielaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa Mo (PU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

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

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

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJl TO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABMIKEHHME THIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMOoTe3, O0ObsAcHeHHe HalmogaemMoro sBieHus. Omnucanue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

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

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

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

ok ownh e

WN3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEMIEPATypHI.
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.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBwkenue, nuddysus. BzaumoseiicTBue YacTHI] BEHIECTBA: TPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUN
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.



Mexanndeckoe JaBrkeHue. PaBHOMepHOe W HepaBHOMEpHOE JBHKeHUE. (CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. IlnotHocTs 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. CroxeHue Cuil, HalpaBiIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
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. OnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIAPUKAa B KUIAKOCTH, MOJICIH
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 CHUIIBIL.
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 NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT o0bEMa, Temneparypsl. [lepenaya naBineHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJIEHUS JKUJIKOCTH OT
rnyounsl.  [mapocratmdeckwii  mapamokc. CooOmaromuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpuumHBI CyliecTBOBaHUS BO3IYLIHON
o6omoukn 3emnu. Omwir Toppudennu. M3mepenue atmochepHOro MaBiieHUs. 3aBUCHUMOCTH
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atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
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.
Ilepenada naBneHuUs KUIKOCTHIO U ra30M.
Coo0bmaronyecs: CoCy/bl.
I'mpapaBamyeckuit mpecc.
[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

ok wn e



3aBUCHMOCTh BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOW 4YacTH 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 Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOMIEH CHIIbI, JIEUCTBYIOIIEH Ha TeJO, MOrpyKEHHOE B
KUIKOCTb.

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

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrpyKEHHOHN B KUIKOCTh YACTH Te€Ja U OT IUIOTHOCTU
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. KuHetmueckas W noOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHUS YJHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOpUM CTPOECHHS BemiecTBa. 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. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJISIDHO-KMHETHUECKON Teopuu. C(CMauuBaHME M KalWUIApHBIE SIBIEHHA. TerioBoe
pacIIMpeHHEe U CKaTHE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsis sHeprusi. CrocoObl HU3MEHEHMsS BHYTPEHHEW OSHEprum: Terionepenadya u
COBepH_IeHI/Ie paGOTBI. BI/II[LI Tennonepeﬂaqn: TeHJIOHpOBOI[HOCTB, KOHBCKIIUA, I/I3J1y‘-IeHI/Ie.



KoimmuectBOo Temnorel. YaelnpHas TEIUIOEMKOCTH BeNIECTBA. 1€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBEpJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanwe u KoHIeHcamws. lcmapeHue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y JIeJbHAs TEIJIOTa CTOPAHMUSL.

[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 TBUKEHUS.
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.
Jlabopamopuwie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

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

OnbIThI, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh JIaBJIEHUS 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. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruM Tejla B pe3ysbTare Telionepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
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 B3aUMOJEHCTBUS 3ApSKEHHBIX T€J1 OT BEJIWYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuyeckoe noje. Hanpsk€HHOCTh 3iIeKTpuyeckoro mnodd. [IpuHuun cynepno3uuuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

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

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHble MarHuThl. B3amMopaeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe mnose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN ITOCTOSIHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEeKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHne 2IeKTpUYECKOro HaIPSKEHUS BOJIBTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIECHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3ACIICHUs IIOJI0COB MarHUTa.
. MoenupoBaHrne MarHUTHBIX TTOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3SHUKHOBEHHSI.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnusie pabomul u onvimot.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

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

pe3uCcTOpa M HAIMPSHKEHUS 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 CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpeneneHuie pabOTHI ANMEKTPUISCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX 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 M HalpaBJIEHUs TOKA B KaTyIIIKe.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM HMHIYKIMU: HCCIEJOBAHUE
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 aBuxkeHne. CBoboaHoe nagenue. OmbIThI
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 BCEMHMPHOIO TATOTEHMs. YCKOpEHHE CBOOOIHOIO 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 NPSIMOJUHEHHOTO IBUKEHUS.

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’KEHUH OTHOCUTENIBHO KaOUHETa (PU3UKH.

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 ITPU 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 SHEPTHH MPH JIBMKEHUH 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.

Onpenenenne pabOTHl CUJIBI TPEHUS NPU PABHOMEPHOM JIBXKEHUH Tela IO
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: 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. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

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

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

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 KOJICOAHUH MaTEeMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHne 4YacTOTHI U TIepro/Ia KoJIeOaH A TPY>KUHHOTO MasiTHUKA.

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

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH MEpHOAA KoleOaHWH Tpy3a, MOJBEIIEHHOIO K HUTH, OT
Macchl rpysa.

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

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

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

1.
2.

CBoOIICTBA 3JIEKTPOMArHUTHBIX 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. Otpaxenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHEe OTpakeHUE CBeETa.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

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

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CIEKTPaTbHBIX 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 paccenBarole 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

HccnenoBanue 3aBUCUMOCTH yIila OTPaKEHUSI CBETOBOTO JIy4a OT yIJia MaJleHHs..
N3ydenune xapakTepuCTHK N300paXXeHHUs MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yIJIa TIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MajJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n3o0paxeHnit ¢ MOMOIIBIO COOMPAOLIEH 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.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

OmneiTel Pesepdopaa u nmnanetapuas mojnenb aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sijipa.
Hyknonnas wmoxens atomHoro sapa. M3oronel. PannoaxktuBHble mnpeBpamienus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

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

Snepnas sHepreTuka. JIeMcTBUSA paguOAKTUBHBIX U31yYE€HUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

ok wn

CrneKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrHeKTphl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOMUX U3TYYCHUH.

Perucrpanus nsiny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.



Jlabopamopnusie pabomul u onvimot.

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.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEH [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 OCBOEHUA 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 O6p&30BaTeJ'IBHHX 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 (DU3UUYECKOMA
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 IPAKTHYCCKUM ITPUMEHCHHEM JOCTHKCHUH (PH3UKU;

- OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

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

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 A TENIbHOCTH;

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 000PYIOBaHUEM 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
OpraHM3aliy, TopoJa, Kpas) TEXHOJOTHYECKOW W COIMANBbHOM  HAIPaBJICHHOCTH,
TPeOYIOMKX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3KOJIOTHYECKOT0 BOCTINTAHUS:

- OpHUEHTAIMs Ha NPUMCHEHHE (U3MYSCKUX 3HAHWUW JUIS PEIICHHs 3a7ad B OOJacTH
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 COUMAJIBLHOI U IPUPOIHOM 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,



® - [IJJAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BLIABJIATH B3aMMOCBA3H IIPUPOLIL, 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 OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHble pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalIbHbIEC yUeOHbIE NEUCTBUS, PETYISATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE ACHCTBUSL.

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;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHbIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3W IIPU H3YUYCHHUU (1)I/I3I/I‘I€CKI/IX SIBIICHUN U
IpPOILIECCOB, JIeNlaTh BBIBOABI C MCIOJIB30BAaHUEM JEIYKTUBHBIX M HMHJIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3uueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, MOIYYEHHYIO B X0/
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATH BO3MOXKHOE JTalbHEHIIIee pa3BUTHE (PU3UYECKUX TPOIECCOB, a TAKXKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

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 MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

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



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4¥ U MOIepKaHnue OJIarokelnaTeIbHOCTH OOIICHHS,
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMS, IPOCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

NPUHUMATH [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIA, 00CYXIaTh MPOIECCH U PE3yJIbTAaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OLICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

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

OpPUEHTUPOBAThCSI B PaA3IMYHBIX MOAXO0JAX NPUHATHUS pelIeHuil (MHIUBUAYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATH MpPEIJIaracMbl€ BApUAHThI PEIICHU;

Jienath BbIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ N3MEHEHNS,

OOBSICHATh TMPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJabTaToOB JesTEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

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 PE3YNIbTATA LIEJIA U YCIIOBHSIM;

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
YTBEPKACHUIX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBO JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K koHiy oOyuenusi B 7 kJjacce NpeiMETHbIE pe3yabTaTbl Ha 0a30BOM YpOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOIB30BaTh TIOHATHS: (U3MYECKUE ¢ XUMHUYCCKHE SIBIICHHS, HAOIIOJCHHE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOe
NBW)KCHUE  (paBHOMEPHOE, HEPaBHOMEPHOE,  IMPSMOJIUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOmas cuia, Aedopmarus (ympyras, IUIaCTHYECKasi), HEBECOMOCTbD,
COOOILAOIIMECS COCYIbI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHON OChI0 BpAIICHHWs, Iepeaava JaBICHUS 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 (PU3NYECKUX SBJICHUN B OKPYXAIOIIEM MHUDE, 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,
pBIYard B TeJe YeJIOBEKa, NMPH ATOM MEPEeBOAUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTIMCHIBATh M3YYECHHBIE CBOMCTBA Tel M (pU3MUECKUE SBICHUS, UCTIONB3Ys (PH3NIECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, IyTh, CKOPOCTb, 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, KHHETHUYECKasi M MOTCHIMAIbHAS DHEPTHsl), IPU ONMCAHUH TMPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTUMH BEIUYWHAMH, CTPOHUTH TPaQHUKH H3YYEHHBIX 3aBUCHMOCTEH
(GUBHUYECKUX BEINYHH,

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 DHEpPruH, TpPH OTOM JaBaTh CIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (DU3UYECKHE SIBIICHUS, TPOIECCHl W CBOWCTBA TEll, B TOM YHCIE U B
KOHTEKCTE CHTyallni MpPaKTHUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPUYHHHO-
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, HWCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAfOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalW3a YCJIOBHS 3allaud
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 MPOOJIEMbI, KOTOpPBIE MOXKHO PEHIMTh IMPH HOMOIIM (HU3HYECKHX
METO/I0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNIATh IPOBEPAEMOE IPEIIOIOKEHHE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIEIaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MACChl Tesla, 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 JBUKYLIETOCS
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 NPYKUHBI, BBITAJIKUBAIOIIECH
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 HCCIENIOBaHMs, COOMpaTb YCTAHOBKY M BBINOJHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBbIE W3MEPEHUS (U3NYECKUX 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: MIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO 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, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN 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, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PM3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHM3HM I OOecredeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIISATh OTOOP HCTOYHUKOB HH(popManuu B MHTepHETE B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOUHUKOB BBIACIATh HHPOPMALIHIO, KOTOpast SBISIETCS 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 COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIUICHUE ITPE3EHTALIUEM;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

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 BEIEeCTBA, KPUCTAIUIMUECKUE U aMOp(HBIE Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
MoJie, TMPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUYECKUNA TOK, MarHUTHOE
oJIe;

paznuuath SBJeHUs (TETUIOBOE pAaCUIMpPEeHHE M CXKaThe, TeIUIornepenaya, TEIIOBOE
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3JIYYCHHUE), AJICKTPU3ALMs TeJ, B3auMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JAEHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINUCAaHWI0 HMX XapaKTEPHBIX CBOWCTB M 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
KalWUISpHBIE SIBIIEHUS B MPUPOJAE, KPUCTALIBI B mpupojae, uznydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid TOIIOCOB, POJIb MATHUTHOTO TOJSI JJIsl KU3HH Ha
3emiie, ONSIPHOE CHUSIHHE, MIPH ATOM MEPEBOAUTH MPAKTUYECKYIO 337a4y 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  BEUIECTBA, YJENbHAsl TEIUIOTA IUIABJICHMS, YJAEJIbHAas TEIUIoTa
napooOpa3oBaHus, yIelIbHAs TEIUIOTAa CTOPaHUs TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HANpsHDKEHUE, COMPOTUBIECHUE MPOBOJIHMKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBaTh (DU3MUYECKUI CMBICT HCHOJIb3YyEMBIX BEJIUYUH,
0003HaueHHSI M eITUHHIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTMMH BEIMYHMHAMH, CTPOUTH TpaduKu
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIC IIOJIOXKCHHSI MOJIECKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHHUS BEILECTBA,
IOPUHLMII CYNEPHO3ULUHN TO0Jed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3MUECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaluin IIPAKTUKOOPUEHTUPOBAHHOI O Xapakrepa: BBISIBJISITD
INPUYMHHOCIEACTBEHHbBIE CBA3H, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKMX WLIaroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (DM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHHs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS €€ PElIeHHs, TPOBOIUTH PACUETHI U
CpaBHUBAThH MMOJIyYCHHOE 3HaUYCHNE (PU3NUECKON BETMUNHBI C H3BECTHBIMH JAHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOYKHO pEIIUTh MpU TMOMOIIU (PUINIECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAHWE  HUCCIENOBAHMS,  BBLACIATH  IIPOBEPAEMOE
IIPEIIIOJIOKEHNE, OLICHWBATh IIPAaBUIIBHOCTh IOPSAAKAa IPOBEAEHUS MCCIEIOBAHNUSA,
JIEJIaTh BBIBOJIBL,

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwUIspHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IPOLECCA OCTHIBAHUS M HATPEBAHUS IIPU U3JIYYEHHUH OT LIBETa
U3Iydaoume (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIAKOCTH W IUIOIIAJU €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aUMOJICVCTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJECHUCTBUE ITOCTOSHHBIX MarHuTOB,
BU3YaIM3alisl MArHUTHBIX MOJI€ MOCTOSHHBIX MarHUTOB, ACMCTBHUSI MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (hOpMyJIHpOBaTh TMpOBEPSEMBbIE MPEANOI0KEHUs, COOUpPATh
YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpydOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(bopMyITUPOBAThH 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;

IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYUHBI OT JPYrou C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS NPOBOJHUKA OT
€ro UIMHBI, IUIOINAJU IONEPEUYHOIO CEYECHH U YACIBHOIO COIPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UAYLIETO Y€pe3 MPOBOJHUK, OT HANPSHKCHHS HA IPOBOIHUKE,
UCCIIEOBAaHKUE TIOCJIEI0BATEIbHOTO U IApaJUIEIBbHOTO COEJUHEHUM MPOBOJHUKOB):
IUITAHUPOBATh MCCIIEI0OBaHUEe, cOOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHHs, CIEays



MPeJIOKEHHOMY IIaHy, (PMKCUPOBATh PE3yJIbTAThl MOJTYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh W3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, 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 WX ONUCaHHs (B TOM YMCJE: CHUCTEMa OTOIUICHHUS JIOMOB,
THUTPOMETp, MapoBasi TypOWHA, aMIEpPMETpP, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
DHEPTUH, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJICKTPOMArHHUT, 3JIEKTPOABUTATEIH
MOCTOSIHHOTO TOKa), HCIOJNIb3Yys 3HaHUA O CBONCTBaX (U3MUECKUX SBJICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPONCTBA U HU3MEPHUTENbHBIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (PKHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTebHBIM U MapauIeIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB JIEKTPHUECKUX IETICH;

® [PUBOAMUTH MpHUMEPHl (HAXOAUTH MH(MOPMALMI0O O TMpHUMepax) MPAKTUYECKOrO
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 HHpOpMaLUuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® WCIOJB30BATH NP BBHITOJHEHUN yYeOHBIX 3a/IaHUH 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 COOOIIEHHs, 00o00Imas
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUYEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3MKH, CONPOBOXKIATh BHICTYINIEHHE MTPE3CHTAIIEH;

® [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
OLICHUBAaTh  COOCTBEHHBIM BKJIaJd B  JEATENBHOCTb  TIPYIIBL,  BbICTpAaUBaTh
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 TOHSATHUS: CHUCTEMa OTCuY€Ta, MaTepHalibHash TOYKa, TPACKTOPHUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TorIonieHus, anbda, Oera- um ramma-
U3JIy4EeHHUS], U30TOIIbI, SIJICPHAsI DHEPTETHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXarolllhe U BBIHY)KIEHHBIE KOjeOaHUs), pPe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBEI, JBIDKCHUE TUIAHET
ConHe4YHOM cUCTEeMBI, PEaKTUBHOE JIBUJKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICMCTBHE  BHIMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJACISTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHrne, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUs, CUja YIPYroCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO MAJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIhC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOIHATOTO
HaJ[ TOBEPXHOCTHIO 3€MJIH, TOTCHITHATBHAS SHEPTHS CKATOW MPYKUHBI, KHHETUYECKAsI
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3UYECKUX BEIMYHMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUSI HPHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIMH CHUJI,
MIPUHIUIT OTHOCUTEIBHOCTH [ "anmuies:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCcoBOTO UHCEN TMpU SACPHBIX peakUusX, MpU HTOM JaBaTh CIIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (pU3MUECKUE TMPOLECCHl W CBOWMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIC 3a7a4M (ONMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (hOpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh NpPU TOMONIM (PHU3UIECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Abl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEHHOE paclipOCTpaHEHHE
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 U30BITOUHOrO Habopa 000PYAOBaHUS, OMMCHIBATH X0 OMbITa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP CrIoco0a 3MepeHust (M3MEPUTENHHOTO PUO0pa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXEHUS CBETa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIMYMH B BHJIE TAOMUI] U rpaduKOB, AeIaTh BBIBOJBI 10 pe3yjbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleqys NPeAsIoKEHHON MHCTPYKIMH, BBIYMCIATH 3HAYCHHE BEJIWYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

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



pa3nu4yaTth OCHOBHBIC NPHU3HAKU M3YYEHHBIX (U3WYECKHX MOJENel: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEUYHbI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM UYHUCIIE: CIIMIOMETP, JATYUKH MOJIOKEHUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH M3YyYCHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOIMUECKUX IPOLIECCOB MpPHU PELIEHUH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

OPUBOANUTH TPHUMEPHl (HAXOAWTh HMH(OpPMAIMIO O TMPHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamuy,
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€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YYeOHBIX 3a/1aHUIl HayYyHO-TIOMYJSPHYIO JINTEPaTypy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTyIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHHsI Ha OCHOBE MH(OpManuu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHbIM MOHATUHHBINA ammapar M3y4yaeMmoro pasaena (U3MKd MU
COMpPOBOXAAaTh BBICTYIUIGHHE Ipe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE

7 KIIACC
N KosimuecTBO Yyacos DJIeKTPOHHbIE
0
“Al Haunmenosanue pasiesioB u B KonTposbHbIe MpakTnyeckne (uu¢pposbie)
TE€M IPOrpaMmMbl cero paﬁoTu paﬁoTu Oﬁpa3OBaTe.]1bl-ll)Ie
pecypcsl
Pazgen 1. @u3nka u e€ poJib B IO3HAHHHU OKPY:KAIOLIEr0 MUPa
11 ®dusuka - HayKa 0 IpUpoje 2 bubmorexa LIOK
' https://m.edso0.ru/7f416194
bubnuoteka I[JOK
12 PHIHHCCKHC BETHHHHEI 2 ! https://m.edso0.ru/7f416194
13 EctecTBeHHOHAYYHBIN METOJ 2 1 Bubnmorexa LIOK
' TIO3HAHUS https://m.edso0.ru/7f416194
Hroro no pazneny 6

Pa3nen 2. [lepBoHayajibHbIe CBEIEHUS O CTPOEHHH BeLeCTBA

2.1 CrpoeHue BeliecTBa 1 bubmorexa IOK
: https://m.edso0.ru/7f416194
29 JIBHKCHHE U B3aUMO/ICHCTBHE 2 1 bubnuoreka [JOK
' YaCTHI[ BEIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHbIe COCTOSHHSA 2 Bubnmmorexa LIOK
' BEIeCTBA https://m.eds00.ru/7f416194
Hroro mo pazneny 5
Pa3nen 3. /IBUKeHHE U B3aUMO/IeilicTBHE TeJl
bubnnoreka IJOK
3.1 Mexanireckoe BHkeHHe 3 https://m.edso0.ru/7f416194
bubnuoreka [JOK
3.2 Hnepuus, macca, moTHoCTs 4 1 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
33 Cana. Bagst cu 14 ! 2 https://m.edso0.ru/7f416194
Hroro mo paznery 21

Paznen 4. JlaBinenne TBEPABIX TeJl, AKUAKOCTell M ra3oB

Jasnenue. [lepenaua
4.1 JTaBJICHUS TBEPABIMU TEJIaMHU, 3
JKUJIKOCTSIMHU M ra3aMu

bubnunoreka [JOK
https://m.edso00.ru/7f416194

bubnuoreka [JOK
4.2 Hasneine xukocTH 5 https://m.edso0.ru/7f416194
bubnuoreka [JOK
4.3 Amocheproe fasenne 6 https://m.edso0.ru/7f416194
44 JlelicTBHE KUIKOCTH M ra3a Ha 7 1 3 Bubmoreka LIOK
' HOrpyEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
HTtoro no pazneny 21
Pa3znen 5. Pa6oTa u MOIIHOCTE. JHeprus
bubaunoreka [IOK
51 PaGora u mommocTs 3 ! https://m.edso0.ru/7f416194
Bubmoreka LIOK
52 Tpocreie MexamH3MbI > ! https://m.eds00.ru/7f416194
Bubmoreka LIOK
53 Mexaniieckas SHeprits 4 ! ! https://m.edso0.ru/7f416194
HUroro no pazaerny 12
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 3 12
[NTPOI'PAMME
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https://m.edsoo.ru/7f416194
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8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne = HaumeHoBaHue
n/ pa3ie/ioB H TeM Bcer  KonTpouabh IIpakTuyeck (unpposrIe)
1 NporpamMmabl 0 ble paboThI ue padboTsbl obpasoBaTeilbibie
pecypcsl
Pa3nea 1. TenioBble siBIeHUSA
Crpoenue u bubnmoreka [JOK
11 CcBOiicTBa 7 https://m.edso0.ru/7f418
BEILECTBA 1ce
TelLIoBLIe bu6mmoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MPOIIECCHI
1ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIeKTpUUYECKHE
3apsiibl. bu6mmoreka [JOK
2.1 3apsnKCHHBIC 7 1 https://m.edsoo.ru/7f418
TeNna U ux lce
B3aWMO/ICICTBUE
[TocTostHHBII bubnuorexa [JOK
2.2 ANEKTPUYECKHIA 20 1 7 https://m.edsoo.ru/7f418
TOK lce
MarHHTHELC bu6mmoreka [IOK
2.3 6 1 15 https://m.edsoo0.ru/7f418
SIBIICHUS
1ce
ONEeKTpOMarHuTH bubmmorexa [TOK
2.4 4 https://m.edso0.ru/7f418
ast MHTYKIIAS
1ce
Uroro no pazaeny 37
PeszepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO
YACOB IO 68 3 14.5

I[TPOTPAMME



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
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

KounuecTBO 4acoB

Ne HaumeHoBaHue pa3neioB u DJIeKTpOHHbIe (11 POBbIE)
n/n TeM IPOrpamMMbI Bcero KoHTponbHbie TpaxTiseckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. Mexannyeckue siBJa1eHUsI
11 MexaHn4ecKoe IBIKCHUE U 10 1 Bbubaroreka [JOK
' CIOCOOBI €r0 ONHCAHUS https://m.edsoo.ru/7f41a4a6
. Bubmuoreka [JOK
12 Baaumozeiictane Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
Bbubaroreka [JOK
13 3aKOHbI COXpaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
HUrtoro mo pazaerny 40
Pa3nen 2. Mexannuyeckue Kojae0aHUsI M BOJTHBI
Bbubaunoreka [IOK
2.1 Mexanueckie konebams ! 3 https://m.edsoo.ru/7f41a4a6
Bbubaroreka [IOK
2.2 MexaHH4ecKHe BOJHEL 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
HWroro mo paznemy 15
Pa3nes 3. DiieKTpoMarHuTHOE 1M0Jie U DJ1eKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHUTHOE TI0JIE U 6 2 Bubmorexa LJOK
' JJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 4. CBeToBble siBJIeHUS
41 3aKOHBI pacpoCTpaHEHHUs 6 2 bubnunotexa [IOK
' cBeTa https://m.edsoo.ru/7f41a4a6
42 JIMH3bI 1 oNITHYECKHE 6 3 Bbubaunoreka [IOK
' prGOpHI https://m.edsoo.ru/7f41a4a6
43 Pasnoxenue Genoro cBera B 3 2 Bbubaunoreka [IOK
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pa3nes 5. KBanToBbBIE SIBJIEHUSI
51 Hcnyckanue u norsomieHue 4 1 bubmoreka [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
Bbubaunoreka [IOK
52 Crpoenne atromroro 1pa 6 1 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
53 Fneprrie peakin ! ! ! https://m.edsoo.ru/7f41a4a6
HUroro mo paznery 17
Pa3nen 6. IloBTOpHTEILHO-0000 A IIMIA MOY.Ib
61 conepmanis kypes v 9 2 butmrorex LIOK
. aep yp https://m.edsoo.ru/7f41a4a6
3a 7-9 kmacc
HUroro mo paszeny 9
OBLIEE KOJIMYECTBO YACOB 102 3 27

1O ITPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KVIIACC

KoJmmuecTBO 4acos
Ne

n/ Tema ypoka Bcer KoHTpoJIbHBI
n 0 e padoThl

[IpakTuyeckn
e padoThl

Jara
H3y4YeHU
|

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTesbHbIE

pecypcebl

®dusnka — HayKa o
npupozae. SBnenus
npupoasl. duzndeckue
SIBIICHUS

MexaHu4eckue,
TEIUIOBBIE,
2 JEKTPUIECKHE, 1
MarHHTHBIC, CBETOBBIE,
3BYKOBBIC SIBJICHHS

dusnueckne BeIUIUHBI I
HX U3MEpEeHUE

Ypok-uccienoBanue
"U3mepenue
TeMIIepaTyphl Ipu
MTOMOIIH XUIKOCTHOTO
TEepPMOMETpA U JJaTINKa
Temneparypsr”

Kaxk ¢usuxa u npyrue
€CTECTBCHHBIE HAYKH
H3y9aloT IPUPOY.
EcTtecTBeHHOHAyUHBIN
METO[ TO3HAHUSL.
Onucanne Gpu3nIecKnx
SBJICHUH C IOMOILBIO
MoJienel

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72
a

Ypok-uccnenopanue
"[IpoBepka runoTessl:
JalbHOCTH MOJIETA
6 [IapHKa, MyIeHHOTO 1
TOPU30HTAIBHO, TEM
Oouible, YeM OOoJIbLIE
BBICOTA ITyCKa"

CTpOGHI/IC BCIIICCTBA.
OHLITI:I, JIOKa3bIBAKOIIHUE
JUCKPETHOEC CTPOCHUEC
BEIICCTBA

I[BI/I)KeHI/Ie qacCcTuIy
BCHICCTBA

bubnuoreka [JOK
https://m.edsoo.ru/ff09fe0
a

bubaunoreka [IOK
https://m.edsoo.ru/ff0a013
e

Ypok-uccrnenoBanue
«OTBITHI IO
HaOJIIOICHHUIO TETIOBOTO
paCUIMPECHUS Ta30B)»

Ar PEraTHBIC COCTOAHUSA
BCHICCTBA

10

B3auMocBs3b MEXIY
CBOMCTBaMH BEII[ECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX M IX
11 aTOMHOMOJIEKYJIIPHBIM 1
CTPOEHUEM.
OcobennocTu
arperaTHbIX COCTOSIHUM
BOJIBI

Bubmoreka LIOK
https://m.edsoo.ru/ff0a037
8

12 Mexanunueckoe 1
JBHXeHHEe. PaBHOMepHOE

bubnuoreka [JOK
https://m.edsoo.ru/ff0a05c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

U HEPaBHOMEPHOE
JIBH)KCHUE

6

Cxkopoctb. Eqununst

bubnuoteka [JOK

13 https://m.edsoo.ru/ff0a079
CKOpPOCTH c
Pacuc oMe bubnunoteka I[JOK
14 HCT TYTH H BpEMCHH https://m.edsoo.ru/ff0a0ae
JIBHOKEHHS 4
Wneprus. 3akon
HMHEPLIHU. Bubmmorexa [JOK
15 BsaumoeiicTBre TeN Kak https://m.edsoo.ru/ff0a0cl
MPUYHHA U3MCHCHUS 0
CKOPOCTH JIBIDKCHUS TEJ
[InoTHOCTH BeliecTna. bubnuoreka [JOK
16 Pacuer Macchel 1 00beMa https://m.edsoo.ru/ff0a0fe
Tea 10 €ro INIOTHOCTH €
JlaboparopHas paboTa
17 «Ompenenenue
IJIOTHOCTH TBEPAOTO
Tena»
Pewmenue 3anau no teme bubmorexa LIOK
18 " A " https://m.edsoo.ru/ff0a123
[InoTHOCTH BemecTBa c
Cuna xak
XapaKTEepPHCTHKA
19 B3aUMOJICHCTBHS TEIL.
Cuna ynpyrocti. 3aKoH
I'yka
JlaboparopHas paboTa
«/3yueHne 3aBUCUMOCTH
20 pacTsKeHUs
(medopmarn) pyKUHBI
OT NIPUJIOKEHHOH CHITBD)
SIBneHue TATOTEHUS.
21
Cuiia TSHKeCTH
CBsI3b MEXIY CUIION
TSDKECTH M MacCoH Tela. bubnuoreka [JOK
22 Bec Tena. Pemenne https://m.edsoo.ru/ff0al177
3ama4 mo teme "Cuiaa 8
TSDKECTH"
Cuia TSHKECTH Ha JIPYTux bubnuoteka [IOK
23 ianetrax. Gusnveckue https://m.edsoo.ru/ff0a150
XapaKTePUCTHKH TUIAaHET 2
MaMeperie cit Bubmoreka LIOK
24 P ’ https://m.edsoo.ru/ff0al8c
JunamomeTtp c
Bubmoreka LIOK
25 Bec tema. HeBecomocTh https://m.edsoo.ru/ff0al77
8
anpasnerin o onol Butmiorora LIOK
26 pas/ A https://m.edsoo.ru/ff0ala7
TIPSIMOTA. 0
PaBHogelicTByIOmAs cuil =
Pemenue 3aga4 o reme
27 "PaBHOEHCTBYIOIAS
i
TpeHue cCKONbXEHUS U Bubnmnorexa LIOK
28 TpeHue nokos. TpexHue B https://m.edsoo.ru/ff0alb9
MIPUPOJE U TEXHUKE [+
JlaGoparopHas pabota Bubnmnorexa LIOK
29 «3ydyeHne 3aBUCHMOCTH https://m.edsoo.ru/ff0alcc

CWJIbI TPECHUSA

8



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8

CKOJIBYKCHHS OT CHJIBI
JIABJICHUS M XapakTepa

CONPHUKACAIOIINXCSI
TOBEPXHOCTEM»
Pemenue 3anay Ha
30 omnpeaeneHne
paBHOIENCTBYIOLIEH
CHJIBI
Pemenue 3anay no
TeMaM: «Bec Tenay,
«[padpuueckoe Bubnuorexa IJOK
31 H300paKEHHE CHIT», https://m.edsoo.ru/ff0alde
«Cwitbi, 0
«PaBHO€eCTBYIOIIAS
CHID»
Kontponbshas pabora mo
TemaM: «MexaHu4ecKoe
IBIDKEHHE», «Macca,
32 IUIOTHOCTBY, «Bec Tenay,
«['paduueckoe
HU300paKCHUE CHITY,
«Cubi»
Jasnenne. CriocoObI bubnuoteka [IOK
33 YMEHBIIEHHS 1 https://m.edsoo.ru/ff0a20a
YBEIUYUCHHUS JTaBJICHUS 6
et B 10K
34 oA https://m.edsoo.ru/ff0a237
raza ot o0béma, 6
TEeMIIEePaTyphl [¢]
gfép ei?;i?iiiiﬁ:m bubnuoreka [JOK
35 P ’ https://m.edsoo.ru/ff0a25b
JKUJIKOCTSIMH U Ta3aMHu.
0
3akou [lackans
e s B LOK
36 ., https://m.edsoo.ru/ff0a271
JIEHCTBHEM CHIIBI 8
TSKECTH =
Pemienue 3amad mo teme bubnuoreka [JOK
37 «JlaBIIcHHE B KHIKOCTH https://m.edsoo.ru/ff0a282
u rase. 3akoH [Tackas» 6
bubnuoreka [JOK
38 Co0011IaIoIHeCsT COCYIBI https://m.edsoo.ru/ff0a297
0
bubaunoreka [IOK
39 [upaBiyeckuii mpecc https://m.edsoo.ru/ff0a313
6
ManomeTpbl.
40 [TopurHeBoit
JKUJIKOCTHBIM HacoC
AT™mochepa 3emin.
[Ipuunne!
e BuGorsa 10K
41 Y https://m.edsoo.ru/ff0a2b5
3emMi. 3aBUCHUMOCTD a
aTMOC(EPHOTO TaBICHUS =
OT BBICOTHI HA{ ypOBHeM
MOpst
Bec Bosavxa bubmuoreka IIOK
42 Ayxa. https://m.edsoo.ru/ff0a2b5
ATMOChepHOE TaBIIcHHE a
N3mepenue Bubmoreka LIOK
43 aTMoc(epHOro https://m.edsoo.ru/ff0a2da

nasiieHus. OneIT

8



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8

Toppuuennu

3aBHCUMOCTH
aTMOC(EpPHOTO TaBICHUS

bubnuoreka IIOK

44 https://m.edsoo.ru/ff0a2fc
OT BBICOTHI HaJl ypOBHEM 4
Mopst -
Bapomerp-anepoun. Bubmmorexa [JOK
45 ATMOchepHOEe TaBlicHHE https://m.edsoo.ru/ff0a2fc
Ha Pa3InYHBIX BBICOTAX 4
Pemenue 3agad mo teme
46 " ATmocdepHOe
nasiienue"
eHUCTBHEC ocC
e e, Buorrs LOK
47 Pyx https://m.edsoo.ru/ff0a327
HUX TeJNo. ApXHMeI0Ba 6
cua o}
JlaGoparopHas pabota
«Ompenenenue
BLIT%EII?I/IBaIOLLIeﬁ CHIIBI bubmorexa LIOK
48 . . i https://m.edsoo.ru/ff0a33f
JIeicTBYIOMICH Ha TeNo, c
MOTPYKCHHOE B =
JKUIKOCTH
JlaboparopHast paboTa 1o
Teme «lccnemoBanme
SaBI/ICI/IMOCTI/IHBeca Teaa B bubmmorexa [IOK
49 N https://m.edsoo.ru/ff0a351
BOJIE OT 00bEMa 4
NIOTPYKCHHO! B -
JKUIKOCTD YACTH TEJIa»
bubnuoreka [JOK
50 [TnaBanue Tei https://m.edsoo.ru/ff0a3a9
6
JlaGoparopHas paboTa
"KoHcTpynpoanue
51 apeoMeTpa HiH
KOHCTPYHPOBAHHE JIOIKU
U OlpefieTIeHne €€
rpy3onoabéMHOCTH"
Pemenwne 3agad mo
TemaM: «IlimaBanne
VOB bubnuoreka [JOK
52 YIOB. https://m.edsoo.ru/ff0a365
BoszayxomiaBanue», 4
«/laByieHHEe TBEPIBIX TEII, -
JKUJIKOCTEH U Ta30B»
KontposbpHas padora mo
Teme «JlaBneHue
TBEPABIX TEI, JKUAKOCTEH
53 u ra3oB»/Bceepoccutiickas
MpoBepoYHas paboTa Ipu
MIPOBENICHHU C
HCIIOIb30BaHUEM
KOMITBIOTEpa
bubaunoreka [IOK
54 Mexanudeckast pabora https://m.edsoo.ru/ff0a3f8
2
Moutaocts. Ennanist Bubmiorexa HOK
55 B https://m.edsoo.ru/ff0a3f8
MOI[HOCTH 5
Ypok-uccrnenoBanue
56 "Pac4éT MOIITHOCTH,
pa3BuBaeMoOM pu
MmoabEME 110 JieCTHHUILIE"
[IpocTbie MEXaHU3MBL.
57 Prruar. PaBHOBecHe cui

Ha pblyare



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Peryaru B TexHuke, ObITY
U TIpUpOJIE.

58 JlaGopaTopHast paboTa
«HccnenoBanue ycloBuit
PaBHOBECHUS phIdara

0.5

buonuoreka IIOK
https://m.edsoo.ru/ff0a478
e

Pewenue 3anau no teme
59 «YCII0BHST paBHOBECHS
pbIyara»

bubnmuoreka [JOK
https://m.edsoo.ru/ff0a48a
6

Koapdumuent

II0JIE3HOTO JCHCTBHSA
MEXaHU3Ma.

60

JlaGoparopHas paboTa

«M3mepenue KITJ

HaKJIOHHOM IIJTOCKOCTI»

0.5

Pemenue 3agad mo teme
61 "PaboTa, MOIIHOCTD,
KHI["

bubnmuoreka [JOK
https://m.edsoo.ru/ff0a4c4
8

MexaHudeckast JHEPT UL,
62 Kuneruueckas u
MOTEHIMAIIbHAS SHEPTUS

63 3aK0oH COXpaHEHUS
MEXaHUYECKOW IHEPTUn

YpPOK-3KCIIEPUMEHT 110
TeMe
"DKCIIepUMEHTAIbHOE
OIIpeieIeHNe N3MEHEHUS
KHHETUYECKOH 1
MOTEHLUAIIBHON SHEPTUU
IIPU CKaThIBAaHUH TeJa 10
HaKJIOHHOW IIIIOCKOCTH"

64

bubnuoreka [JOK
https://m.edsoo.ru/ff0a425
2

bubnuoreka [JOK

https://m.edsoo.ru/ff0a436
0

KontponbpHas padora mo
Teme «Pabota n
MOII[HOCTb.

65 DHeprus»/Beepoccuiicka
sI MpOBepOYHas paboTa
IIPY MTPOBEACHUHU Ha
OyMa)KHOM HOCHTEIe

PesepeHeIit ypok. PaboTa
C TEKCTAMH I10 TEME
66 "
Mexanndeckoe
nBHKeHne"

bubnuoreka [JOK
https://m.edsoo.ru/ff0adee
6

PesepeHeIit ypok. PaboTa
C TEKCTaMH I10 TEME
"JlaBneHue TBEPIBIX T,
SKUIKOCTEN U ra3oB"

67

Bubmoreka LIOK
https://m.edsoo.ru/ffO0a4ffe

PesepeHeIit ypok. PaboTa
C TeKCTaMH TI0 TeMe
68 "
Pabora. MoOImHOCTE.
Oneprus"

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBo yacon
K JIeKTPOHHbIE
Ne o I Aata uml)poll’sme
n/ Tema ypoka poJIBH paKTH H3y4eH
- Bcero bIe yecKue " o0pa3oBaTesibHbIE
pador padoTbI pecypcol
bl
OCHOBHBIE TIOJI0KEHHUS MOJIEKYISIPHO- Bubnmorexa LIOK
1 KHHETHYECCKOM TEOPHHU M UX OIBITHEIC 1 https://m.edsoo.ru/ff0a525
TIOJITBEPIKICHUS 6
2 Macca 1 pazmep aTOMOB U MOJIEKYJI 1
Mogaenu TBEpIOTO, KUIKOTO U bubmmorexa LOK
3 A PAIOTO, HKHIKO 1 https://m.edsoo.ru/ff0a540
ra3000pa3HOro COCTOSIHHUI BELIeCTBa o
OOBsiCHEHHE CBOHCTB TBEPAOTO,
4 JKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUM 1
BCIIICCTBA HA OCHOBE MOJIOKCHUIH
MOJICKYJIIPHO-KHHETUICCKOU TCOPUH
bubnuoreka [JOK
5 Kpucramiaeckue 1 amopbHbie Tena 1 https://m.edsoo.ru/ff0a580
0
CMaunBaHHE U KaWUIIPHOCTh bubmorexa LIOK
6 P ' 1 https://m.edsoo.ru/ff0a553
TToBepXHOCTHOE HATSKCHUE 0
bubnuoreka IJOK
7 TemoBoe pacuIupeHne 1 CKaTHe 1 https://m.edsoo.ru/ff0a5a2
6
Temmnepatypa. CBS3b TeMIIEPaTYpPhI CO
8 CKOPOCTBIO TETJIOBOTO JABHKCHUS 1
4acTHI]
Bayrtpennss sneprus. Criocoobt bubmorexa LIOK
9 yTP prii. 1 https://m.edsoo.ru/ff0a5c6
HM3MEHEeHUsI BHYTPEHHEH SHEPrun 0
bubnuoreka [JOK
10 Buasr Termonepeaaun 1 https://m.edsoo.ru/ff0a641
2
Ypoxk-xkoHpepernus "IlpakTudeckoe Bubmorexa LIOK
HCTIONb30BaHUE TETUIOBBIX CBOICTB )
11 BOIIECTB i MATEPUATOB B HETAX 1 1 gttps.//m.edsoo.ru/ff0a65c
sHeprocoepexeHus" =
KO.]'II/I‘-ICCTBO TEIUIOTHI. Y IebHas EH6HHOTeKa L[OK
12 thde 1 https://m.edsoo.ru/ff0a697
TEITOEMKOCTh 6
VpaBHeHue TeroBoro dananca bubmorexa LIOK
13 P ’ 1 https://m.edsoo.ru/ff0a708
Terut00OMeH U TEIIOBOE PaBHOBECHE 8
JlaGoparopHas pabota "HccnemoBanue bubaunoreka [TOK
14 SIBJICHHS TETUIOOOMEHA TP CMEIIMBAHUH 1 1 https://m.edsoo.ru/ff0a6a9
XOJIOJHOW M ropsiue BojabI" 8
Pacuer KoiM4ecTBa TEIUIOTHI,
15 HE0O0XOIMMOTO ISl HATPEBaHUS TeJla U 1
BBIACIIAEMOT'O UM ITPU OXJIAKACHUU
" Bubmoreka LIOK
16 HaGOPaT?pHaﬂ patora O“peHeHeH?e 1 1 https://m.edsoo.ru/ff0a6bb
YIIeTbHON TEIIOEMKOCTH BEIECTBA 0
DHeprus TOIUMBA. Y JelbHAS TEIIoTa bubmorexa LIOK
17 P oA 1 https://m.edsoo.ru/ff0a7b5
CropaHust a
18 [InaBnenue u oTBEepACBaHUE 1 Bubnmnorexa LIOK
KPUCTAUTMYESCKHX TeNL. Y IebHas https://m.edsoo.ru/ff0a71d



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHHUS

2

JlaGopatopnas pabota "OmnpeneneHue

bubnunoreka [JOK

19 N " https://m.edsoo.ru/ff0a72f
YAENbHOU TEIUIOTHI IUIABJICHHS JIbJIa e
TTapoo6pa3oBanue U KOHICHCAITHS bubmmorexa LOK

20 POOP A HHA- https://m.edsoo.ru/ff0a740
Hcnapenune c
Kunenue. Y nenpHas temnora
mapoo6 a3o§a1—m;1 1 KOHZICHCAIIHH bubmmorexa LIOK

21 pOOLP AACHCALUHH. https://m.edsoo.ru/ff0a786
3aBUCHMOCTh TEMIIEPATYPHI KUIICHHUS OT c
aTMOC(epHOTO TaBICHUS =
Buaxuocts Bozayxa. JlJabopaTopHas Bubnmorexa LIOK

22 pabora "OmnpeesieHne OTHOCHTEIBHOM https://m.edsoo.ru/ff0a762
BJIQXKHOCTH BO31yxa" 8

23 Pemenue 3agay Ha onpezneneHue
BIIAXXHOCTH BO3JyXa
TIpuHIHITEI PabOTHI TETUTOBBIX

24 neuratenei. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CrOPAHUS
KIIJ] TermoBoro auratens. TernoBbie bubnuoreka [JOK

25 JBUTATEIH M 3AIATa OKPYKAIOIIECH https://m.edsoo.ru/ff0a7c7
cpenbl 4

2% 3aK0H COXpaHCHUS U IPEBPAIICHHS
SHEPTUH B TEIUIOBBIX MIPOIIECCax
TloaroroBka K KOHTPOJILHOH paboTe 1O Bbubmoreka [JOK

27 teme "TermioBbie siBieHus. Vi3MeHeHne https://m.edsoo.ru/ff0a83f
arperaTHBIX COCTOSTHHI BemecTBa" 2
Kontposbphas pabora mo teme bubnmuoteka [IOK

28 "TerutoBsie siBieHus1. VI3MeHeHUe https://m.edsoo.ru/ff0a86a
arperaTtHbIX COCTOSIHUI BeecTa" e

29 DOnexrpusanus Ten. J[Ba pona
3NEKTPUICCKUX 3aPsI0B

30 Ypoxk-uccrnenoBanue "DIEKTPU3AIMS TEIT
WHAYKIHAEH U TIPU COTIPUKOCHOBEHUH"
BzauMopelicTBre 3apsKEHHBIX TEN bubmorexa LIOK

31 P ' https://m.edsoo.ru/ff0a87e
3akoH Kymona 4
DnexTpuyeckoe noje. HanpsokeHHOCTh bubnuoteka [IOK

32 ANEKTPHYECKOTO 110151, [TprHIuUI https://m.edsoo.ru/ff0a8a0
CYMEPIO3UITUH DIICKTPUUCCKHUX MOJICH a

33 Hocurenu snexTpudeckux 3apsmaoB.
DneMeHTapHEIH 3apsaa. CTpoeHHe aToMa
[TpOBOIHUKHU M TUDIIEKTPUKH. 3aKOH bubmmorexa LOK

34 POBOZ A PHKH. https://m.edsoo.ru/ff0a8ef
COXPAHEHUsI HIEKTPUICCKOTO 3apsiaa 6
Pemienue 3a1a4 Ha IprMEHEHUE CBOWCTB bubmorexa LIOK

35 A P https://m.edsoo.ru/ff0a90c
JIEKTPUIECKUX 3aPsI0B c
DeKTpUYeCKUil TOK, YCIOBHS €ro bubnmoreka [JOK

36 CyILIeCTBOBaHHs. VICTOUHHKH https://m.edsoo.ru/ff0a95a
3JIEKTPUYECKOTO TOKA 4

Bubmoreka LIOK
37 JIefiCTBHS IIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a96b
2

Ypox-uccnenosanne "JlelicTBue

38 AIIEKTPUYECKOTO TOJISI Ha TIPOBOJIHUKH U
JUAIEKTpUKU"
DIEeKTpUYECKHUI TOK B MeTasIax. bubsmorexa LIOK

39 P ’ https://m.edsoo.ru/ff0a983
JKUJIKOCTSIX M ra3ax 8

40 DnexkTpuyeckas enb U e€ COCTaBHbIe



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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https://m.edsoo.ru/ff0a86ae
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https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
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https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

qacTu

Cuta Toka. JIaboparopras pabora

bubnunoreka [JOK

41 "H3MepeHne 1 perynpoBaHNE CHITBI 0.5 https://m.edsoo.ru/ff0a8bd
TOKa" 6
JICKTPUYECKOE HAMPSIKCHHE.
goib?lzde o J'?ae6o ago I?aﬂ ea60Ta bubamorexa LOK
42 " P- patopHai p 0.5 https://m.edsoo.ru/ff0a9el
M3MepeHue U peryaupoBaHue 4
HanpsKeHUs " -
ConpoTHBIICHHE TPOBOTHHUKA. Y ICTBHOE bubmorexa LIOK
43 p POBOZL thda https://m.edsoo.ru/ff0aa73
COMPOTHBJICHHE BEIIECTBA 8
"
B LOK
44 . P 1 https://m.edsoo.ru/ff0aa73
MPOBOJHUKA OT €T0 [UTHHBI, IUTOLIA N 8
MONEPEeYHOr0 CeYSHHsI U MaTepuaa' =
3aBUCHUMOCTD CHJIBI TOKA OT bubnmuoreka [JOK
45 HanpsokeHus. 3akoH OMa Juist ygacTka https://m.edsoo.ru/ff0aa44
LETH a
JlaGoparopHas pabota "HccienoBanue
3aBI/ICI:IM0(I))TI/I CIEJILI TOKa, 1, I[ero yepes bubmmorexa [IOK
46 » WYL P 1 https://m.edsoo.ru/ff0aa04
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOpa e
W HaIllpsDKeHUs Ha pe3uctope” =
47 TlocnenoBaTenbHOE U MapaIeIbHOES
COC/IMHEHHUS TIPOBOTHUKOB
TOpHAs Ta "[IpoBepk:
Jr}af;ﬁ;azioikeiii::n ﬂ?{?el{eplljﬁi[ u buGmiorexa HOK
48 p p P 1 https://m.edsoo.ru/ff0aaa5
MOCIIEI0BATEIEHOM COSTMHCHUH IBYX 8
pe3ucropos" o}
JlaGoparopnas padota "IIpoBepka
I aBI/II)na Ij)m CI/IIJ)'ILI TOKa npn b bubmmorexa LIOK
49 P A P 1 https://m.edsoo.ru/ff0aadl
napayuieJIbHOM COSTUHCHUH o
pe3ucropos" €
Pemrenne 3a71a4 Ha MPHUMEHEHHE 3aKOHA
50 Owma Juist aanqur(? COCTUHEHUS bubmmorexa LIOK
npoBoIH 5 OB https://m.edsoo.ru/ff0aaf8a
PaboTa ¥ MOIITHOCTB 3JICKTPUUECKOTO bubimorexa LOK
51 m P https://m.edsoo.ru/ff0ab12
Toka. 3akoH [xoyns-Jlenua 4
JlaboparopHas paboTa "OnpeneneHue bubnuoteka [IOK
52 paboThI U MOITHOCTH 3JICKTPHYECKOTO 1 https://m.edsoo.ru/ff0ab3e
TOKa" 0
DIEKTPUYECKUE LIENH U MOTPEOUTENN bubnuoteka [IOK
53 ANIEKTPHYECKO SHEPTHH B OBITY. https://m.edsoo.ru/ff0ab66
KopoTkoe 3ambIkaHue 0
TloaroroBka K KOHTPOJIBHOM paboTe o
TeMe "DIeKTpUYECKHUe 3apsabl. bubnmoreka [JOK
54 3apshKeHHBIE TeJla U UX https://m.edsoo.ru/ff0abd2
B3anMoAeHcTBHS. IToCTOSTHHBIM c
3JICKTPUYECKHUIA TOK"
Konrpombhast pabora mo teme
"DnexTpuyeckue 3apsaabl. 3apsyKeHHbIE
TeJla ¥ MX B3aUMOJICHCTBHSL. bubaunoreka [IOK
55 [TOCTOSIHHBIN AIEKTPHIECKU https://m.edsoo.ru/ff0abea
ToK"/Bcepoccuiickas mpoBepouHast 8
paboTa 1pu POBEICHHUH C
HCIIONIb30BAHMEM KOMIThIOTEpA
56 ITocTOSIHHBIC MAaTHUTBI, HX
B3aUMOJICCTBHE
VYpok-uccnenopanue "M3ydenue nomneu bubmmorexa [OK
57 p . n yi 1 https://m.edsoo.ru/ff0ac3d
MMOCTOSTHHBIX MAHUTOB 0
58 MaruuTtHoe noje. MarauTHoe 1moJie Bbubnuoreka [TOK



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
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3eMJIM U €ro 3Ha4YCHHUE JUIS KU3HU Ha https://m.edsoo.ru/ff0acOb
3emie a
OmneiT Opcrena. MaruutHoe noje Bubmoreka [IOK

59 AIIEKTPHYECKOTO TOKa MarHuTHOE T0JIe 1 https://m.edsoo.ru/ff0acld
KaTYIIKH C TOKOM 2
[IpnmeHeHMe 31€KTPOMAarHuTOB B
Te[))(HI/IKe JIa6o aTOpHaH aboTa bubmorexa LIOK

60 " ' )PaTopHai p 1 0.5 https://m.edsoo.ru/ff0ac74

M3y4enne nefcTBAS MarHUTHOTO TOJIS a

Ha IIPOBOJHUK C TOKOM" =
DJIeKTPOABUTATENH TOCTOSHHOTO TOKA.
Hcnonp3oBanue 1eKTpoaBUTaTeseii B
TEXHUYECKHX YCT| OﬁC”I;BaI[X 1 Ha bubmiorexa LOK

61 Yerp 1 https://m.edsoo.ru/ff0ac86
tpancnopre. JJabopaTopHas pabota c
"KoHcTpynpoBaH#e U u3ydyeHHne paboThl =
3JeKTpoaBurarens"”
OnsbiTel Papanes. 3ak0H

62 JNIEKTPOMArHUTHOM nHIyKiwu. [TpaBuio 1
Jlenna
Dnekrporeneparop. Crocoobt

63 HOJTy4YEHUS dJIEKTPUIECKOIl DHEPTruu. 1
DIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX
HCTOYHUKAX YHEPTUU
IlonroToBka Kk KOHTPOJIBEHOHI padoTe 1Mo

64 Teme "DIeKTPUIECKHe U MarHUTHBIC 1
siBJICHUS "
Kontpophas pabora mo teme
"DNeKTpuYecKue U MarHUTHBIE Bubnmmorexa LIOK

65 syienus"/Beepoccuiickast mpoBepodHast 1 https://m.edsoo.ru/ff0acbl
paboTa npu NpoBeJCHUH Ha OyMaXKHOM 4
HOCHTENe
Pe3epBHbIii ypok. PaboTa ¢ TekcTamu mo buGmorexa LIOK

66 p" YPOK. " 1 https://m.edsoo.ru/ff0acc5
Teme "TernsoBble IBICHUS o
Pe3epBHbIit ypok. PaboTa ¢ TekcTamu mo buGmorexa LIOK

67 p" YPOK. . " 1 https://m.edsoo.ru/ff0acdc
Teme "T10CTOSTHHBII ANMEKTPUIECKHH TOK 6

68 PesepaHsIit ypok. Pabota ¢ Tekctamu 1o 1
TeMe "MarHuTHble siBIeHUS"

OBLIEE KOJIMYECTBO YACOB I10 68 145

[TPOI'PAMME
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9 KJIACC

KoanyecTBo yacoB

Ne Nlata JJIeKTPpOHHBbIe U] POBbIE
n/ Tema ypoka Kontpon Hpakruy  yyvyen 06pa3oBaTeJbHbIE
. Bcero bHBIE ecKHe st pecypet
paboTsI paboTsI
1 MexaHn4eckoe ABUKECHHE. 1
MarepuaibHas TOYKa
2 Cucrema orcuera. OTHOCUTENBHOCTD 1 Bubmoreka [IOK
MEXaHHIECKOTO IBIKCHHUSI https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NpsIMOIUHEHHOE 1 Bubmmorexa [JOK
JIBIOKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe mpsIMOAMHENHOE
4 nBrkeHne. CpeHsas 1 MTHOBEHHAS 1
CKOPOCTh
5 [IpsiMonuHeiHOE paBHOYCKOPEHHOE 1 Bubmmorexa [JOK
JIBHKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JABMKCHUSL. 1
I'pacdux ckopoctn
JlaboparopHas pabota "Onpeznenenue
7 YCKOpPEHHUS Teja Mpu 1 1 bubnuoteka [IOK
PaBHOYCKOPECHHOM JBHKCHHUH O https://m.edsoo.ru/ff0adbl18
HAKJIOHHOMN 11ockocty"
8 CoboxHoe nafenue Tex. OmbIThI 1
lNanunes
PaBHOMEpHOE NBUKEHUE 11O
9 okpykHOCTH. [lepuon u gactorta 1 Bubnmmorexa LIOK
obparuenust. JIuHeitHas v yriosast https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpOCTpEMHUTENIBHOE YCKOPEHUE 1
11 [epBsrii 3axoH Hetotona. Bektop 1 Bubmorexa LIOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoti 3axon HeroToHa. 1 Bubmorexa LIOK
PaBHOIEHCTBYOIIAS CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuit 3axoH HeoToHa. 1 bubmmoreka IJOK
Cyneprosuiiys CUI https://m.edsoo.ru/ff0ae982
14 Perenne 3aga4 Ha MpUMEHEHNE 1 Bubmorexa LIOK
3akoHOB HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnuoreka [JOK
15 Cuna ynpyroctu. 3akon I'yka ! https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuia 1
yopyroctun»
17 JlaGopatopras pabota «Omnpenenenne 1 1 Bubmorexa [JOK
KECTKOCTH TIPYKHHBD» https://m.edsoo.ru/ff0aee28
Bubmoreka LIOK
18 | Cua Tpemns ! https://m.edsoo.ru/ff0af738
19 Pemenue 3aga4 o reme «Cuia 1 bubaunoreka [IOK
TPEHHsD» https://m.edsoo.ru/ff0afa26
20 JlaGopatopnas pabora "Onpenenenne 1 1 Bubmorexa [JOK
k03 dHIeHTa TPEHUS CKOJTBKEHHS" https://m.edsoo.ru/ff0af8be
2L Humorona, Cuna yapyrocra. Cuna ) Gutmorexa LIOK
" yrpyr ’ https://m.edsoo.ru/ff0afb8e
TpeHHs
p | oo | B 10K
’ P A https://m.edsoo.ru/ff0af044
TaJICHUS
Ypoxk-koHbpepenuus "J[BuxeHne Ten
23 BOKPYT TPaBUTAlIMOHHOTO IIEHTPA 1 1

(Cosneunas cucrema). ['anaktuku"
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Pemenne 3amay mo teme "Cuna

bubnuoreka [JOK

24 KeeTH ",,3 AKOH BCCMHPHOTO https://m.edsoo.ru/ff0af5f8
TATOTCHUS
25 [lepBas KocMHuYecKast CKOPOCTb. Bubnmorexa LIOK
HeBecoMoCTh ¥ Ieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuabHOI TOUKH.
26 Dasmoneone maépora remac Bubmotexa LIOK
CHe TBEpA https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BPALICHUSI.
MowmeHT cuibl. LleHTp TskecTn
PaBHOBecHe MaTepuabHOI TOUKH.
AOGCOIOTHO TBEPJIOE TEIO.
27 PaBHOBecue TBEpROrO TENA €
3aKpEIIEHHOW OChIO BpAIllCHUS.
MowmeHT cuibl. LleHTp TskecTu
Pemmenne 3agaq mo teme "MoOMEHT bubmiorera OK
28 A " https://m.edsoo.ru/ff0b02b
cuibl. LenTp Tsoxectu 4
IMoaroToBka K KOHTPOJIBLHOU paboTe Bbubmmorexa [JOK
29 1o TeMe "MexaHuueckoe BUKEHHUE. https://m.edsoo.ru/ff0b040
BsaumoseiicTeue Ten" 8
2 Mexmcerce ammenne, Butmaoresa LIOK
o AT ' https://m.edsoo.ru/ffob06ec
B3aumopeiicTBue Ten
g | e s My o, e B LOK
p yiBea. JIpyr https://m.edsoo.ru/ffOb07fa
HEYIPYToe B3aNMOJICHCTBUE
32 Pemrenue 3amay o Teme "3akoH bubnuoreka IJOK
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ffob096c
33 VYpok-koHdpepenuus "PeakTnBHoe
JIBIDKEHHE B IPUPOJIE U TEXHUKE"
bubnuoreka [JOK
34 Mexanndeckas padoTa U MOIIHOCTh hitps://m.eds00.ru/ffob0as4
PaGoTa cuibl TSKECTH, CHITBI bubmorexa LIOK
35 ’ https://m.edsoo.ru/ffobOdb
YIPYTOCTH M CHIJIBI TPEHUS 8
JlaGopatophas pabora «OmnpeneneHne
36 PpaboThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBYDKEHHUH TeJNa 110
TOPU30HTAIBHOMH TTOBEPXHOCTI
37 CBs13b SHEPTUH U PaOOTHI.
[MoTeHimanbHas SHEPrHs
38 Kunernueckas sueprus. Teopema o Bubmorexa [JOK
KHHETHYECKON SHEPrrn https://m.edsoo.ru/ffOb0c32
39 3aKoH COXpaHEeHUs SHEPIUU B
MEXaHHKe
40 JlaGopatophas pabota «/3yuenue bubnmoreka [JOK
3aKOHA COXPAaHEHUs] DHEPTUID https://m.edsoo.ru/ffO0b12fe
KonebaTenpHoe qBIKEHHE U €T0 bubmmorexa LOK
41 A https://m.edsoo.ru/ff0b185
XapaKTePUCTUKH 8
42 3aryxaromue KouebaHusl. bubmmorexa LIOK
BeinykaeHHble Koebanus. PezoHanc https://m.edsoo.ru/ff0b20f0
43 Matematnueckuii 1 mpyKUHHBIN
MasATHUKH
p | S oo B 10K
pHOL https://m.edsoo.ru/ffob197a
MIPY’KUHBI ¥ MACCHI TPy3a»
45 [IpeBpamnicHue SHEPTUY TPU
MEXaHHYECKHUX KOJICOaHMIX
46 JlaboparopHast pabota «OnpezneneHue Bubnmnorexa LIOK
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4acTOTHI M NIepuoa KoueOaHui
HPY>KUHHOTO MasiTHUKa

https://m.edsoo.ru/ffOblaec

JlaGopatopnas pabota «IIpoBepka

47 HE3aBUCHMOCTH TepHo/ia KosieOaHuii Bubnmorexa LIOK
rpy3a, MOABEUICHHOTO K HUTH, OT https://m.edsoo.ru/ffob197a
MaccChl Tpy3a
Mexanuueckue BoJiHbL. CBOMCTBa
48 MeXaHNJecKuX BOJH. [IpomonbHbIe 1 bubmorexa LOK
P https://m.edsoo.ru/ffOb21fe
MIOTIEPEYHBIE BOJHEI
Ypok-koH}pepeHus "MexaHndecKre
49 BOJIHBI B TBEPJIOM TeJIE.
CeiicMuueckue BOJHBI"
ByK. PacpocTpaHeHue u oTpaskeHHe
50 3Byk. Pacipoctp P
3ByKa
Ypoxk-uccnenosanue "Habmronenne
51 3aBHCHMOCTH BBICOTHI 3BYKa OT
9acTOTHI"
50 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKycTHUECKUH pe30HaHC
53 Ypoxk-koHpepeHnus "YapTpa3ByK U Bubnmmorexa LIOK
uH(ppa3ByK B IPHPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
IMoaroToBka K KOHTPOJIBHOU paboTe
54 1o ?eMe "3aKOHBI ccl)jx aHeHI/IE bubmorexa I1OK
P : " https://m.edsoo.ru/ff0b25f0
MexaHu9ecKHe KOIeOaHUs X BOJIHBI
KonTponbHas pabora o teme
55 "3aKOHBI COXpaHEHH. MexaHndecKue
KoJIeOaH!sI U BOJHBI"
56 DJIeKTPOMarHuTHOE ToJIE. bubnuoteka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31€KTPOMAarHUTHBIX BOJH
VYpox-koudepenuus "llkana
58 JJIEKTPOMATrHUTHBIX BOJIH. Bubmorexa LIOK
Hcmosp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JUUISI COTOBOH CBs3H"
VYpok-uccnenosanue "N3ydenne
59 CBIZ)ﬁCTB 3ne§ 0MarHI/ITﬂijx BOJIH C bubmorexa OK
P " https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOMIIFHOTO Tene(oHa
Pewenne 3aau Ha onpeseneHne
60 YacTOTHI U JUIMHEI DJIEKTPOMArHUTHOM
P
BOJIHBI
DneKTpoMarHuTHas MPUPOAA CBETA. Bubmorexa LIOK
61 CkopocTb cBeTa. BoHOBBIE CBOMCTBA https://m.edsoo.ru/ffOb31d
cBeTa 0
Hcrounuku csera. [Ipsmonuneiinoe Bubmorexa [JOK
62 ACIIPOCTPAHEHHUE CBETA. 3aTMEHHUS https://m.edsoo.ru/ff0b365
pacnpocTp
Comana n JIyHBI 8
3aKoH OTpa)keHHUs CBeTa. 3epKaa.
63 PemeHH::psa a4 Ha I I/IMeHeII)H/Ie bubmorera IOK
A P https://m.edsoo.ru/ffob38c4
3aKOHA OTPa)KEHHMS CBETa
64 [Tpenomienue cBera. 3akoH bubmmorexa LIOK
HPEOMIICHHS CBETa https://m.edsoo.ru/ffOb3aea
[onHoe BHyTpeHHEE OTpaXKEHHE
65 cBera. Mcronp3oBaHue OITHOTO Bubmoreka LIOK
BHYTPEHHETO OTPAXKEHHS B https://m.edsoo.ru/ffob3c5c
ONTHYECKUX CBETOBOJIAX
JlaGopatopnas pabota "MccnenoBanue
3aBHUCHUMOCTH yTJIa IPETOMIICHUS
66 yriamp
CBETOBOTO JIy4a OT yIjia MafeHus Ha
rpaHmue "Bo3ayx-cTexao""
67 Ypox-koudepenuus "Mcnonp3oBanue

TIOJIHOTO BHYTPECHHEI'O OTPAKCHUA!
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CBETOBO/IbI, ONITHKOBOJOKOHHAS CBSI3b"

68 JIun3zel. OnTHyeckast CUiIa JIUH3bI bubmiotera OK
) https://m.edsoo.ru/ffob3f2c

69 IMocTpoenne U300pakeHHH B TNH3AX bubmorexa LIOK
P P https://m.edsoo.ru/ff0b444a

JlaboparopHas pabota "Onpeznenenue Bubnmorexa LIOK

70 (OKYCHOTO PacCTOSHUS U ONITHYCCKOM https://m.edsoo.ru/ff0b420
CHJIBI cobuparomeil JTMH3bI" 6

71 Ypoxk-koHpepeHnus "OnTuaeckue Bubmoreka [IOK
JIMH30BbIE MPUOOPHI" https://m.edsoo.ru/ff0c0a7e

bubnuoteka [JOK

72 I'ma3 kak ontudyeckas cuctema. 3peHue https://m.edsoo.ru/ff0b468

4

73 Vpok-koudepenuus "Iedexts
3penus. Kak coxpanuts 3penue”
Paznoxenue Genoro cBera B CHEKTP.

74 OmneiTel HetoToHa. CrioxkeHue bubnuoreka [JOK
CIIEKTPAJIbHBIX BETOB. JlUcCIepCHs https://m.edsoo.ru/ffoc0f4c
cBera
JlaboparopHast pa6ota "OmBITH 1O

75 bocmpnmito wsems npeseron npi Bubmorexa LIOK

P 1 el P https://m.edsoo.ru/ff0cOe2a
HaOIIOICHNH Yepe3 IIBETOBbIC
¢bueTpH"
Ypoxk-npaktukyM "BosiHOBEIE

76 CBOJCTBa CBeTA: AUCIIEPCHS,
uHTEepepeHus u auppaxuus"”

77 OmnpiThl Pesepdopaa u mnanerapHas bubnuoteka [IOK
MoJieNb aToMa https://m.edsoo.ru/ff0c12a8

78 [ocrynarsl Bopa. Mozens aroma bopa

79 arowow. K Tumetonrte BuGmorera LIOK

: ) https://m.edsoo.ru/ff0c144c
CIIEKTPBI

80 Ypok-npaktukym "Habronenne bubnuoteka [IOK
CIIEKTPOB HCITyCKaHHs" https://m.edsoo.ru/ff0c1550

81 PaoakTUBHOCTE U €€ BUJLI Eubmzorexa HOK

https://m.edsoo.ru/ff0c1672

82 Crtpoenne aroMHOTO siipa. HykimonHast Bubmorexa LIOK
MO/IeNb https://m.edsoo.ru/ff0c18ac

83 PanuoaxTuBHBIE IPEBpALLCHUS. bubmmoreka IJOK
HN30Toms! https://m.edsoo.ru/ff0clal4

84 Pemrenue 3amad o reme: bubnuoreka [JOK
"PajinoakTUBHBIE MTpeBpanieHus" https://m.edsoo.ru/ffOclb4a

85 I[Tepuon nonypacmnazna

o | Lo e BuGorsa 10K

y " PHPOJIC, MEIMLIHHC, https://m.edsoo.ru/ff0c2126
TEXHUKEC
87 ?cflxe p':f;ﬁ: ?;m;{m;n?zfg I:’I\/IaCCOBOI‘O bubmorexa LIOK
P PAA https://m.edsoo.ru/ff0c1c58
YHce

88 OHeprus CBSI3M aTOMHBIX siiep. CBs3b Bubmorexa [JOK
MAacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "SnepHbie
peakuun"

90 Peakiuu cuHTe3a U IeNeHU AAEP. Bubmmorexa I[JOK
HWcrounuku sHeprud ConHua U 38E3/1 https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SneprHas

91 sHepreTuka. JlecTBus

PaZuOaKTUBHBIX U3IIy4eHUN HA JKUBBIC
OpraHusMbl"



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

[TonroroBka k KOHTPOJIBHOH padore

92 1o TeMe "DNEeKTPOMAarHUTHOE IIOJIE. 1 Bubnmnorexa LIOK
DJIEKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtossie siBneHus"

Kontponbshas pabora mo teme

93 "DIeKTPOMarHUTHOE TOJIE. 1
DNEeKTPOMarHUTHBIE BOJIHBL.

KBanrtoBsie siBneHus"

04 abopuropuue paom no kype ) ) Butmaorexa LIOK
" PatoprbIc P " Py https://m.edsoo.ru/ff0c245a

B3aumoneiictBue Ten

%5 pacemmumnascesonmc s o 1 Bubmiorera LIOK
P ,, " A https://m.edsoo.ru/ff0c2572
TeMe "TenoBble MpoLecchl

% paccmmunascesonmc o 1 Bubmiorera LIOK
P ,, A on https://m.edsoo.ru/ff0c2a22
Teme "KIIJ] TernoBeIx nBUraTencii

57 paceenmix n xameersenm oo 1 Bubmorexa LIOK
P ,, f[ https://m.edsoo.ru/ff0c2b30
teme "KII/] anekTpoycTaHOBOK

98 Maoparopme pabors o xypcy ) ) Butmtorexa LIOK
" " https://m.edsoo.ru/ff0c2c52

CBeTOBBIC SBICHUS
| Mormpmme oCotmeme pasome | B 10K
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
100 roxcramn o rewe "KoreGamn ) Bufimacrexa LIOK
N https://m.edsoo.ru/ff0c2e82
BOJTHBI
101 roxeram o eve "Caetommte ) Bnfmiorexa LIOK
N https://m.edsoo.ru/ff0c3044
SIBJICHUS
[oBTopenue, obobmenue. Pabora ¢

102 TekcTaMu 1o Teme "KBaHTOBas 1
saepHast pu3mka"

OBLIEE KOJIMYECTBO YACOB I10 102 27

MMPOTPAMME



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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

YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka: 7-i kimacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [leperimkun .M., iBanoB
AN., Akmonepnoe obmectBo «M3narensctBo «lIpocBerienne

» dusuka: 8-if kiacc: 0a30BbIN ypoBeHb: yueOHHK, 8 kimace/ [lepeimkun Y. M., FiBaHnoB A.
H., Axunonepnoe obmectBo «M3narensctBo «lIpocsemienne»

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kimacce/ [lepeimkun U. M., I'yrauk E.
M., UBanoB A. U., [TletpoBa M. A., AkiinorepHoe o0miecTBo «/31aTenbecTBO
«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

®dusmka : 8-if kiace : 6a30BbIN YPOBEHD : METOAMYECKOE ITOCO -

6ue k yueOnuky M. M. Ileppimkuna, A. U. IBanosa / O. A. UepHuko -
Ba, C. H. 'manenkoga, B. B. Kynpssnes. — 3-¢ u3a., nepepad. —
Mockaa : I[IpocBemenue, 2023. — 92, [1] c. ®usuka : 9-if kiacc : 6a30BbIil YPOBEHb :
METOJINYECKOE I10CO -

oue k yueOnuky 1. M. Ileperkuna, E. M. I'ytauk, A. U. iBaHoBa,
M. A. IlerpoBoii / O. A. Yepnukona, C. H. 'manenkosa, B. B.
KynapsiBues. — 3-e uzn., nepepad. — Mockaa : [Ipocemienue, 2023.
—95,[1] c.

®usuka. 7 knacc. JlugakTuuecKue MmaTepuasisl

Jluaus YMK: ®@usuka. [Tepoimkun U. M. - Usanos A. 1. (7-9)
Astop: Mapon A.E., Mapon E.A.

®usuka. 8 kinace. Jlugaktuueckue Marepraibl

JIunust YMK: ®wusuka. [Tepoimkun U. M. - Banos A. U. (7-9)
ABtop: Mapon A.E., Mapon E.A.

®usuka. 9 knace. JlugakTnyeckue MaTepuabl

Jluaus YMK: ®@usuka. [lepoimkun Y. M. - Usanos A. 1. (7-9)
ABtop: Mapon A.E., Mapon E.A.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/ff09f72a https://m.edsoo.ru/ff09f72a

http://class-fizika.ru/



