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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpammbl BocnuTanws W KoHIENnmuu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYy4aroIlIMXCsl M OpraHu3alyi0 HU3ydyeHus (U3MKH Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uKe YYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  O0y4eHus, a  TakkKe  MEXIPEIMETHble  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00IEro 00pa3oBaHuUs.
[TporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeiesicHre y4yeOHOro mMaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHsA IPEAMETHOIO COJEpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no ¢usmke pazpaboTaHa C HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIN YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmka sABIAETCS CUCTEMOOOPA3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX IIPEIMETOB,
IOCKOJIbKY (pU3MUecKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIICHUH, U3y4yaeMbIX XUMUEH,
Ouonoruelt, actpoHoMueil 1 GU3NUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3ipl MPUMEHEHHs HAy4dHOIO MeToja
IIO3HAHUS, TO €CTh CII0CO0a NOIYUYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 IVIaBHBIX 33Ja4 (U3UYECKOro oOpa3oBaHUS B CTPYKType oOuiero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTbD:
® HAy4YHO OOBSACHATH SIBJICHUS,
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yTrBepxkaA€HHON pemenneM Kosnernn MununcrepctBa npocsemenust Poccuiickon denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HayYHOMY HW3YyUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE IMIPEJCTABICHUH O HAayyHOM MeETOAe TO3HaHUs U  (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymiel mnpodeccuoHaIbHOMN
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HarpaBJICHUH.

JocTiwkeHnne STHX Iefeil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHUW ONUCBIBATH UM  OOBSACHATH (U3MUYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOJIb30BAHHEM
buznyeckux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
WU3MEPUTEIEHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cepaMu podheCCUOHATBLHON ACSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBI XapaKTep, YUYWUTENb JIeJaeT BBHIOOP MPOBEACHUS J1a0OpaTOpHBIX paboT M
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00y4JaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIEr0 MUPA.

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

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHUII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKH H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsicHeHHe HalmogaemMoro spieHus. Omnucanue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.

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

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenye HEeHbl JeIeHNs HIKalbl U3MEPUTEIBLHOT0 pUodopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeEIa.

Omnpenenenue pasMepoB MajbIX TE.

W3mepenue Temmeparypbl IHpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTuuKa
TEMIIepaTyphl.
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6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bl: JAIbHOCTh MOJNETA IIApUKA,
MYIEHHOTO0 TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopaeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTayTnyeckux) Teia. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJICKYJSIPHBIM CTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAJIKMBAHHUEM YaCTHIL

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAJIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKESHHUSI.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumopeilcTBue Ten Kak NpUYMHA HU3MEHEHUS
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBsA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JWHAMOMETpa. SIBieHuEe TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.

HaburoneHue siBjaeHUS] MHEPLUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenune CKOpOCTH PAaBHOMEPHOTO JABMXKEHUS (LIapuUKa B JKUJIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpexneneHue cpenHedl CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKIOHHOMN
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

ok ownE

4. OmnbITel, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MPUIIOKEHHOM CHUIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackamsa. [laeBMaTHyeckue MammHBI. 3aBUCUMOCTH JIABJICHUS JKUJIKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [umapaBianueckue
MEXaHHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6onoukn 3emnu. Onbir Toppuuennu. M3mepenue aTrmocpepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMoc(epHOTro JaBICHHUS.

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

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOC(HEpPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEéMa MOTPYKEHHON B KUAKOCTD
YacTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJKHMBAIOLIEH CHJIbI, IEUCTBYIOIIECH HA
TEJIO B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTh YacTH TeJla U OT IUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U ONpeIeieHue e
rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JHeEprusi.
Mexanunueckast pabota. MOIIHOCTb.

HpOCTHe MCXAaHU3MBbI: pbIyar, 6.]'[01(, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IHO PpaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.
Mexanuueckas sHeprus. KuHetmueckas W noTeHIManbHas dHeprus. [IpespaieHue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUH Tela IO
TOPU30HTAIILHOM TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3gen 6. TensioBbie ABJICHUA.

OCHOBHBIC TTOJIOKCHUS MOJ'IeKy.]'ISIpHO'—KHHGTquCKOﬁ TCOPpHUU CTPOCHU: BCUICCTBA. Macca

U pasMm

E€ppl aTOMOB U MOJICKYII. OHLITBI, MMOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u

amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH 1 TBEPABIX T€N HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWE M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsss osHeprus. CrnocoObl HW3MEHEHHs BHYTPEHHEW OHEpruu: Teruionepenada Hu
coBeplieHre paboThl. BUbl Teruionepenaun: TerionpoOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanmaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAILTMYCCKHX
BEIIECTB. YAenbHas Temiora TuiaBieHus. I[lapooOpa3zoBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TeruioBbiX aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUIABJICHUH.
13. Mozeny TEemIOBhIX IBUTATENIEH.

NGO ALDE
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Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

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

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONM 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEHN 3HEpPrUM Teja B pe3ysbTare TeIuloneperadu 1
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBIeHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.
9. OmnpeneneHne KOMUYECTBA TEMJIOTHI, IOJYYEHHOIO BOAOH MpHU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuzanus Ten. J[Ba poja 2JIEKTpUYECKUX 3apsioB. B3zauMmonelicTBue 3apsyKEHHBIX
tes. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro notis. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3jeKTpuueckuil 3apsia. CTpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota u MoLHOCTD 371eKTpUUECKOro Toka. 3akoH /Dxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i xKu3Hu Ha 3emiie. OnblT Opcrena. MarautHoe nose
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uwHAyKuuu. IlpaBwiio  Jlenua.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMA.
DIIeKTpOoCTaTUYECKast UHIYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIbTMETPOM.
. Peoctat u mara3uH cCOnpOTHBIICHUM.
. B3aumozeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHNs] MHIYKIIMOHHOTO TOKA OT YCJIIOBUH €r0 BOSHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

HccnenoBanue neMCTBUS JIEKTPUUECKOTO MOJISL HA TPOBOJIHUKHU U IUDJIEKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHHUS

pE3UCTOpa U HAIPSIKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA U MONEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU

ok wn Pk

JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Ui CUIIbI TOKA IPH NapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. Onpenenenue pabOTHI ANIEKTPUUYECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.
11. OnpeneneHue MOIHOCTH AINEKTPUIECKOTO TOKA, BBIIETSIEMOI HA PE3UCTOPE.
12. UccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MJIYLIET0 Yepe3 JaMIIOYKy, OT HAIpPS>KEHUS
Ha HEW.
13. Onpenenenne KIIJl narpeBaress.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJIEHUS TOKA B KaTYILKE.
18. M3yueHue aelcTBUS MArHUTHOTO I0JISE HA IPOBOIHHUK C TOKOM.
19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexkTpoaBUraTenbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nwxeHue. MarepuanbHas Touka. Cuctema orcué€ra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHoyckopeHHOe mpsiMosinHeiiHoe arkeHne. CBoO6ogHoe nmajgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOcTU. Ilepuon m yactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuila TPEHHS CKOJIBKEHUS, Cujla TPEHHUS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uiaHer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuanabHOM TOUkU. AGCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEpAOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. M3menenue umnyinbca. Mmmnynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

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

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTEW U TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ TeJla OTHOCHUTEIIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHUS.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT Macchl Teja U AEUCTBYIOLIEH Ha HErO CHJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TPH HEYIIPYTOM B3aHMO/ICHCTBUH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

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

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pasroHa M JalbHEHIIero paBHOMEPHOIO JBHKEHMS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Telda NpPU PAaBHOYCKOPEHHOM JBM)KEHUHM IO HAKJIOHHOU
IJIOCKOCTH.

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

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKHU BPEMEHU OJJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JIaBJICHMSL.

7. Omnpenenenue Kod3PpPUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

Omnpenenenue pabOTBl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Ompenenenrie pabOThI CHUIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

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

11. M3ydeHue 3aKkoHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, 4acToTa,
aMIIuTyna. MareMaTudecKuidi W TMPYXKUHHBIM MasTHUKH. [IpeBpaimieHue 5SHEpruu Ipu
KoJIe0aTeIbHOM JBHIKEHUU.

3aryxawmue konebanus. BeiHy)kIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHble U onepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MeXxaHHYeCKUE BOJIHBI B TBEPIOM TeJle, CCHCMUYECKHE BOJTHBI.

3ByK. ' poMKOCTB 3ByKa U BeIcOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUN TE MO ACHCTBUEM CUJIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

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

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOAa KoJeOaHUM MOABEIIEHHOIO K HUTH Tpy3a OT
JUINHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUN MPYKHHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IEpHOAA KoieOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNIeKTPOMarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsiMmonuHeldHOe pacnpoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [Tnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Junza. Xox nyuedr B nmH3e. Omntuyeckas cucremMa (oToammapaTta, MHUKpPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpssMonnHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

ONTUYECKUN CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o ob

HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydeHue xapakTepuCTHK N300paXXeHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAOIIEH JTHH3HL.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u manerapuas mojaens aroma. Mogaens aroma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOTO sJIpa.
Hyxnonnas Moaens aromHoro sapa. M3oromel. PanmoaktuBHblE mnpeBpamienus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHple peakyy. 3aKOHBI COXPAHEHMsI 3apsI0BOIO U MAaCCOBOT'O YHMCEN. DHEPIUsl CBS3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUSA paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CrHeKTpbl U3JIy4€HNUs U TIOTJIOLICHHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrparnus n3imydeHusi pUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3IY4YCHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb TpPEAHA3HAYeH IS CUCTeMaTH3allMd |
0000111eHUS TPEIMETHOTO COACPKAHUS U OIbITa IE€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[lpy wW3yYeHUM [AHHOTO MOJYJS PEAIM3YIOTCS M CHCTEMAaTU3UPYIOTCS — BUIBI
NESTENIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOpPMUPYETCS €CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIEIOBaHMS SIBICHUNA NPUPOABI M TEXHUKH,
OBIIQJICHUE YMEHHSAMU OOBSICHATH (U3UYECKUE SBJICHUS, MPHUMEHSS TIOJyYCHHBIC 3HAHHSA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapaKkTep JAaHHOTO pa3zelia pealn3yeTcs 3a cuéT Toro,
YTO 00YyYaronrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM IPeJIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
NPOBEPKH THITOTE3 U TIOIYYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX IOCTIDKEHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

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

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHuws (u3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Yy

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

] mposiBIEHHE UHTEepeca K UCTOPHU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (hU3UUECKOiM
HayKH;

] IEHHOCTHOE OTHOILIEHHUE K JJOCTHXKEHUSIM POCCUICKUX yUEHBIX--(H3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

[ TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHIKECHUN (PU3UKH;

[J 0CO3HaHME BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JEATEIHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

[ BOCHIPHUSTHE 3CTETUYECKUX KauyecTB (pU3MUeCcKOoW HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

(] oco3HaHME LEHHOCTH (HM3MYECKOH HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

] pa3BUTHE HAYYHOH JTFOO03HATEIHHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;
5) popmupoBaHus KyJbTYpbI 310pPOBbSl U SMOLMOHAJIBHOIO 0JIArONOTYYHS:

(] oco3HaHME IIEHHOCTH O€301acHOr0 00pasza >KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWiI OE30MacHOr0 IMOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, c
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

(] chopMHPOBAaHHOCTh HaBBbIKA peIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OMMOKY M TAKOTo
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUS:

[ akTHBHOE y4acTH€ B PELICHUH MPAKTHYECKHX 33/]ay (B paMKax ceMbHU, 00pa3oBaTeIbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOM M  COLMAIbHOM HanpaBiIE€HHOCTH,
TpeOYIOIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

] uHTEpecC K MPAKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (UUKOI;

7) 3K0I0THYECKOT0 BOCTIMTAHMSA

[] opueHTanusi Ha NpUMEHEHHE (QU3NYECKUX 3HAHMM JUIsl pelleHus 3anad B olOsactu
OKpY’KaloIllel Cpenibl, MUIAHUPOBAHUS IOCTYIIKOB M OLEHKHM MX BO3MOJKHBIX IOCIEACTBUU
TUISL OKPYKAIOIIEe Cpenbl;

] oco3HaHMe TI00ATBHOIO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX PelIeHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM COLMAJIBLHON M IPUPOIHOM CPeAbI:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM TMPH BBIIOJHEHUH HCCIEAOBAaHUNH M IPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

] MOBBILLIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO IS TeIbHOCTD;

[ moTpeOHOCTh B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM uHcie (QOPMYIHpPOBATH HJIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SIBJICHUSX;

[J oco3HaHue MeUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;



e [J IIaHUPOBaHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

° U CTPCMJICHHUC QAHAJIM3UPOBATL U BbIABJIAATL B3aUMOCBA3U TIPHUPOMLL, OGH.[QCTBa u

9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHI/II71;

e [] OLEHKAa CBOMX JEHUCTBUM C YYETOM BIIMSHUSA Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHbIE YUeOHbIE ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIC ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DUKAIINN, OCHOBAHUS JJI1 O0OOIICHHUS
U CPaBHCHUS;

BBbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPCYHA B paCCMATPHUBACMBIX q)aKTaX, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBbIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HM3YUYCHUH (I)I/I3I/I‘~IGCKI/IX SIBIICHUM W
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIB30BAHUEM [CIyKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOYEHHUH, BBIABUIaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIUYMH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIOCOO pemieHust y4eOHOW (U3MYECKOr  3amaum
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIO0XHBIN
(bU3HYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UUECKOTO SBJICHHUS;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIINIO, TTONYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
POBEAEHHOTO HAOJIIO/IEHUS, OIIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPEIMOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpoChl MPU TIOUCKE WU OTOOpe
uH(pOpPMAIIMK WK JAaHHBIX ¢ YU4ETOM MpeIJIoKEeHHON yueOHoU (pu3ndeckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PAITUYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (GOpMy MpeacTaBieHus WHDOpMaUU U
WJUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECJIOKHBIMU CXEMaMu, JuharpaMMmaMu, HHOMN
rpaduKoOl U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXIEHHsS Y4eOHOro MmaTepuaia, Pe3yJbTaToB JIa0OpaTOpPHBIX pPaboT W
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOJJIepKaHue OJIar0kKeIaTeTbHOCTH OOIICHHUS,
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00Hapy>XHBATh Pa3IUUHe U CXOACTBO MMO3UIIHIM;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOoJUYHO  TIPEACTABIATH  PE3yJAbTAaThl  BBIOJTHEHHOTO  (M3MYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHMMATh W WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckor mpoOIeMmsr;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTU, OPraHU30BBIBATH JACHCTBUS MO €€
JOCTIIKEHUIO: PACIPEISNATh POJIH, 00CYXKIaTh MPOIECCH U PEe3yabTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PabOThI, JOCTUTasi Ka4eCTBEHHOTO pE3yJibTaTa MO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;
OLICHMBATh KA4eCTBO CBOEr0 BKJIaga B OOMMIA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranmu3anus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nuecKrx 3HaHUMH;

OpPUEHTHUPOBATLCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHu (MHIUBUAYaJIbHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IIaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHHUS) Ppe3yJbTaToB JEATElIbHOCTH,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO JAPYrOro 4eJOBEKa B XOJE CIOPa MM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pu3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU pEmeHUH (U3NYECKUX 3alad WU B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

MNPEJIMETHBIE PE3YJIBTATHBI



K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOIB30BaTh TIOHATHS: (U3MYECKUE ¥ XUMHYCCKHE SBJICHUS, HAOJIOJICHHE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, )KHIKOE, ra3000pa3Hoe), MEXaHUYECKOE
NBW)KEHUE  (pPaBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOImas cuia, aedopmarus (ynpyras, IUTACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBreHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOH OCBI0 BpaIlCHHs, Iepelada JaBICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH M Tra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAaHKUE Tell, IPEBPAICHUS
MEXaHUYECKOW YHEPrui) 10 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3UUECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CHIIBI TPEHUS B NPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha KMBOW OpPraHU3M, IUIaBaHUE PBIO,
pBpIYard B TeJ€ YeJIOBEKa, IMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OTMCHIBATh M3YYECHHBIC CBOIMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEUIECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSS
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CWIa TpPEHUs, JaBJICHUE
(TBEpmOro TeENa, JKUAKOCTH, Ta3a), BBITAJKWBAIONIAs CHJIA, MEXaHWYecKas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIE3HOTO JECUCTBUS
MEXaHU3MOB, KMHETHUYECKAsI W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEITMYWHAMH, CTPOHUTH TpPaQUKH HM3YYCHHBIX 3aBHCHUMOCTEH
(GUBHUYECKUX BEINYHH,

XapakTepru30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBIEHUS W TPOLECCH, HCIONB3Ys
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pblyara (0JI0Ka), «30J0TOE MPABUIO» MEXAHHKH,
3aKOH COXpAaHEHUS MEXaHWYeCKOH »JHEpPruu, TpU OTOM JIaBaTh CIIOBECHYIO
(GOopMyITHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MATEMATHYECKOE BBIPAKEHHE;

OOBSICHATH (U3UYECKHE SIBIICHUS, TPOIECCHI M CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CUTYaIlMi MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISIBISATH MPUYHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 JneicTBHA, HUCHONB3yd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJadd
3alUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NYECKHE BEITHMYMHBI B (HOPMYIBI H
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIE, HEOOXOAUMBIEC IJISI pEIICHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTD NOTYYeHHON (PU3NUECKON BEIMUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOJ0B, B OINMCAHMM MCCICNOBAHUSA BBIICIATE IPOBEPAEMOE IIPEIIIOJIOKECHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJ€ OTIBITA, JIeIaTh BBIBOJKI 110 €TO PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATh IPSIMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHHU, MacChl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT APYroH ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJl, CWJIbl YIPYTOCTH OT YAJIMHEHMS NPYXUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH MJaBaHUS TeJN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

POBOJIUTh KOCBEHHBIE HW3MEPEHHs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHUSA, JaBJIECHUE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLas Ha MOTPYKEHHOE B KHUIKOCTb TeEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAysd NpPeII0XKEHHOU
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIlBaTh MPUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha WX OMMCAHUA (B TOM 4MCIE: TMOAIIMIHUKUA, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHH IMpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCMONIb3ysl 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOTUMbIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

OCYIIECTBIISITh OTOOp HMCTOYHHKOB HHGpopManuu B VIHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHHUKOB BBIACISATh HHGOPMAIIUIO, KOTOpas SIBISIETCA MPOTHBOPEYUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHU HAYYHO--TIOMYJISPHYIO JIUTEPATYpPY
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHBIE KpaTKHUE MHUCbMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE 2—3
HUCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE MYOJIUYHO AeNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE NTPE3ECHTALIUEH;

IPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarTbh 00sS3aHHOCTH B
rpYIIIE B COOTBETCTBUHU C IIOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 32 BBIITOJIHEHUEM IUIAHA
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHWE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Telna,
HACBHILIECHHBI U HEHACBIILICHHBIN MMap, BJIA)KHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
MoJI€, MPOBOJHHUKMA W AUIEKTPUKHU, TOCTOSHHBIA JJIEKTPUYECKUH TOK, MAarHUTHOE
oJIe;

pasznuyarh SBJIEHMS (TEIUIOBOE pAaCUIMpEHUE U C)KaTue, TeIulonepenada, TEIJIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
TIJIABJICHUE, KpHUCTAJUTA3aLNS (oTBepaeBaHue), KHUIIEHUE, TerIoneperaya
(TerTONMpPOBOAHOCTD, KOHBEKIIUS, H3AYUYCHHUE), DJACKTPU3AIUSA TeN, B3aMMOICHCTBHE
3apsAa0B, JACHUCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3aUMOJICHCTBHUE
MAarHuToOB, JAEHCTBUE MArHUTHOTO IIOJIS HAa IPOBOAHUK C TOKOM, JIEKTPOMArHUTHAS
WHIYKIMSA) TIO OINHCAaHWID MX XapaKTEPHBIX CBONCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHNE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MUpPE, B
TOM 4Hclie (u3nyeckre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHUE U
KalWUIApHBIE SIBIIEHUS B MPUPOJAE, KPUCTALIBI B mpupone, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
DNIEKTPUYECKUE SIBJICHUST B arMmocdepe, DIEKTPUUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, APeid MOIIOCOB, POJIb MATHUTHOTO TOJSI JJIsl KU3HU Ha
3emie, IONSPHOE CHUSHHE, MPU ATOM IMEPEBOJIUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEIIMYMHBI (TEeMIlepaTypa, BHYTPEHHSISI JHEPrus, KOJIUYECTBO TEIJIOTHI, YyAENbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YZAENbHAs TEIUIOTAa IUIABJICHMS, YHAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/YyXa, JJIEKTPUUYECKUU
3apsad, CUJla TOKA, OJJIEKTPUYECKOE HANpsHKEHHWE, CONPOTHUBJIIEHUE MPOBOJHMKA,
yIIeJIbHOE CONPOTUBIIEHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIOIb3YyEeMbIX BEJIUYHUH,
0003HAYCHHSI M eIUHHIBI (PU3NUECKUX BEIWYHMH, HAXOAUTh (OPMYIIBI, CBA3bIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCIONb3Ys
OCHOBHBIEC TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOM TEOPUM CTPOCHMs BEIIECTBA,
IOPUHLMII CYNEPHO3ULMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH J[xoyns—JleHua, 3akoH COXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3MUYECKHE MPOLECCHl M CBOWCTBA TeJ, B TOM YHUCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIISTh
NPUYHHHO-CJIEICTBEHHBIE CBS3H, CTPOUTh OOBsICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢
OTopoii Ha 1-2 M3y4EHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7adyd B 2-3 JEHCTBHS, WCIONB3yS 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX IS PELICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIs €€ PEIIEeHNUs, IPOBOAUTH PacUEThl U
CpaBHUBATh MOJIyYCHHOE 3HaUCHNE (PU3MUECKON BETMYNHBI C H3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIHA (PHU3HUECKUX
METO/OB,  MCIOJb3ysd  ONMCAHME  HMCCIENOBAHMS,  BBLACIATH  IIPOBEpPAEMOE
IIPEIIIOJIOKEHNE, OLICHUBATH IPaBUWJIBHOCTh IIOPSAKA IPOBEIACHMS MCCIEAOBaHUSA,
JIeJIaTh BBIBOJIBL,

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (KanwuIsApHbIE SIBICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH MPOLECCA OCTBIBAHUS W HATPEBAHMS IIPU U3JIyYCHHUH OT LIBETA
U3Iydaome (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHAapeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTpHU3alUs Tel W
B3aUMOJICVCTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJECHUCTBUE IOCTOSHHBIX MarHuTOB,
BHU3yaJIN3alysl MATHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOMCTBA DJIEKTPOABUIATEI
MOCTOSIHHOTO TOKa): (hOpMYyJIMpOBaTh IpOBEPSEMblEe MPEANOI0KEHUs, COOUpPATh
YCTAaHOBKY M3 MPEIJIOKEHHOTO O00OpyIOBaHHUS, OMNHUCHIBATH XOJ ONbITA H
bopMyIUPOBaTh BHIBOJIBI;

BBIIIOJIHATh MPSMBIE U3MEPEHHsI TEMIIEPATypPbl, OTHOCUTEIBHON BIIAJKHOCTH BO31yXa,
CHJIBI TOKA, HANpsOKEHUS C MHCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTUYMKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl M3MEPEHHH ¢ Y4€TOM 3aJaHHOM
abCOJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYMHBI OT JPYrou C
UCIIOJIb30BaHUEM TPSMBIX W3MEPEHUH (3aBUCHUMOCTb COMPOTHUBIICHHS NMPOBOJHUKA OT
€ro JUIMHBI, TUIONIAJAN MOMEPEYHOr0 CEYEHUs M YIAEIbHOTO CONPOTUBIICHHS BEUIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYILETO Yepe3 MPOBOIHUK, OT HANPSKEHNSI HA TPOBOJIHUKE,
UCCIIEJOBAHKE TI0CIIEIOBATEIBHOTO W IApaJUIEIBHOTO COEJUHEHWM NPOBOJIHUKOB):
IUIaHUPOBATh HCCIe0BaHue, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHUS, CIEAYs



IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTAaThl MOJYyUYEHHON 3aBUCUMOCTH B BUJIE
TaOIHI U TpaUKOB, AeTaTh BBHIBOAKI 110 pe3yJIbTaTaM HCCIeIOBAHNUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE MTPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHHs, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

e coOmonaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3oBaTh IPUHIUIMBI JEHCTBUA H3YyYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OHNOpPOH HAa MX OIHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HarpeBaTeIbHBIE AIECKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI 3JIEKTPUYECKHX LIeNel ¢ MOCIEN0BaTEeIbHBIM U MapauIeibHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(OpPMAIMIO O MpHUMEpax) MPAKTUYECKOIo
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpy’Karolel cpene;

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

® UCIOJB30BATH MPH BBHIIOJHEHUN YUEOHBIX 33aJaHU HAyYHO--TIONYJSIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

e co3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKMe YCTHBIE COOOLIEHMs, 00001mas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  UCCIIENOBATEIbCKOM
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUNA (U3NUYECKUX IPOILECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABJICHHBIMU 33Ja4aMH,
CIIEZINTH 32 BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBATh €ro, ajaeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIINIBI, BBICTPaWBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kjacce npeaMeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTH y O0YUaIOIIUXCS YMEHUM:



UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOpUS,
OTHOCUTENIbHOCTh MEXaHMYECKOI0 JABMKEeHUs, nedopMmanus (yrnpyras, miacTuueckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IMEperpy3ku, IEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHUYeCKhe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U
JATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
W3JIy4€HHUS], U30TOIIbI, SFICpHAst SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHY)KIEHHbIE KoyeOaHUs), Pe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PacCIpOCTPaHECHHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (DU3UUYECKUX SBJIICHUHM B OKpYyXKarolieMm Mupe (B
TOM 4YHcle (PU3HYSCKUE SBIICHUS B TPUPOJIC: NPHIMBEI U OTIIUBBI, JBIKCHUE TUTAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPUPOJE, OHOJOTMYECKOE JICMCTBHE  BHAMMOTO,
yIBTPAPHUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA Te U (HU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMEIIEeHUEe, MyTh, YIJIOBasg CKOPOCTh, CHJIA TPEHUs, CUJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKash paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIBHAS SHEPTHUS CXKATON MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHas MeXaHWYecKas HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, ATMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKHE SIBICHUS U MPOLIECCHI, UCIIONb3Yys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHITATT OTHOCUTETHLHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPAHECHHS 3apsAI0BOTO U
MacCoOBOTO UHCEN TMpU SAEPHBIX peakUMsX, MpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABISATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONMUpPAIOLIUEecs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alMChlBaTh KpaTKO€ YCJIOBHE, BBIABIATH HENOCTAIOIINME WIIH
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(Gu3n4ecKoil BETUUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO PEUIMTh MPH HOMOIIM (HU3UYECKHUX
METOMOB,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMS,  BBLIEIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJKAa IPOBEIECHUS MCCIEJOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOJCHH U OIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
TeN (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuojia KojebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKHUHbI U
HE3aBUCHMOCTb OT aMIUIUTYbl MAJIbIX KOJ€OaHUH, MPSIMOIIMHEHHOE PacpOCTpaHEeHNe
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB H3JIYYEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO Ha0Opa 060PYA0BaHMS, ONUCHIBATE X0/ ONbITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBObI;

OPOBOJIUTH IPU HEOOXOAMMOCTH CEPUI0 NPSAMBIX W3MEPEHUH, OIpeness cpelrHee
3Hau€HUEe H3MepsieMOl BeNMMUYUHBI ((OKYCHOE pAacCTOSTHUE COOMparolieil JMH3BI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, ©epuoja KoyiebaHuHd MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBeTa OT yIja HaJeHHs U
yIi1a MPeIOMIICHHsI OT yIJia MajeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJE TAaOMUI] U IrpadUKOB, JAeIaTh BBIBOABI IO PE3yibTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTH KOCBEHHBIE HM3MEpPEHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
XKECTKOCTh TPYKUHBI, KOO(PPHUIIMEHT TPEHHs CKOJBHKEHHUs, MeXaHHYecKash padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh H3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs], CIeays TPEeNIOKEHHOW MHCTPYKIMH, BBIYUCIATH 3HAYCHHE BEIWYHHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (U3MUECKUX MOJENIeH: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAas JIMH3A,
MJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHCIE: CIIUIOMETP, NTaTYUKH MOJI0XKESHHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTL TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O MpPHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUSI 3JI0POBbsI W COOJIIOACHHUS HOPM OKOJOTHYECKOTO TIOBEJACHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh TOWUCK WHPOpManuu (Qu3ndeckoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BBHIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJCTh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TMCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMaIIUU
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM TMOHATUHHBINA amnmapar W3y4aemoro pasfaena (Gpusukd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
No 11/it | HaumeHoBanue pasaenos u | Komuuectso | 1IPOrpaMMHOE cozepikaHue OcHOBHBIE BUJIBI JIEATEILHOCTH 00yJaroIuXCsl
TEM Y4eOHOro ImpeaMeTa 4acoB

Pazgen 1. ®usuka u ee poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa

11 ®dusurka - HayKa 0 pUpoje 2 ®du3uka - HaykKa 0 IpUpoLe. Brisiienue pazinuuuii Mexay GU3ndecKuMu U
SBnenus npupoasl. uznueckue | XUMHUUYECKUMH MpeBpaleHussMu. PacriosnaBanue u
SIBIICHUS: MEXaHUYECKUE, Kiaccudukanus GU3NIECKUX sIBICHUM:
TEIJIOBBIC, SJICKTPUUECKHUE, MEXaHUYECKUX, TETUIOBBIX, dJICKTPUUECKHUX,
MarHuTHBIC, CBETOBBIC, 3BYKOBBIC | MArHUTHBIX U CBETOBBIX. HabmroeHue u onucanue

(UBHMYECKUX SBICHUN
1.2 Ou3nyecKue BEIUYNHbBI 2 duznyeckre BeITUYHHBI. OrnpeneneHre UEHbI 1eIEeHUs Kb

W3mepenune Gpuanyeckux
BennurH. Ousndeckue npuoopsl.
[TorpemHocTs M3MepeHUI
MexnyHaponHas cucrema
€IMHHULL

U3MEpUTENIbHOTO npubopa. 3mepenue InHEeHHbIX
pa3sMepoB T U NPOMEKYTKOB BPEMEHHU C YUETOM
norpemHoctel. 3mepenne o6bEMa KUIAKOCTH U
TBEpAOro Tena. Mzmepenue remneparypsl npu
IMOMOLIM KUJKOCTHOTO TEPMOMETPA U JaTYMKa
TeMIepaTypsl.

BrinosHeHrE TBOPUYECKHUX 3aaHUMN 10 IIOUCKY
CIocoO0B M3MEpPEHUST HEKOTOPBIX (PU3UUECKHIX
XapaKTEPUCTUK, HAIIPUMED, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJBIIUX PACCTOSHUMN, MAITBIX




IIPOMEKYTKOB BpeMeHH. O0cyxaeHue
IpeJlaraéMbIx crocoboB
13. EcTtecTBeHHOHAY4YHBIN 2 Kak ¢u3uka u npyrue BeiBrkeHue runores, 00bACHAIOUIMX POCThIE
METO/| IIO3HAHHUS €CTECTBEHHBIC HAYKU U3y4arOT ABJICHUS, HAIIPUMED:
npupoay. EcTecTBeHHO-HAy4YHBIN | - ITOYEMY OCTAHABIIMBACTCS ABHXKYIIEEC 110
METO/ MTO3HAHUA: HAOII0IeHHE, | TOPU30HTAIBHON OBEPXHOCTH TEJIO;
IIOCTAHOBKA HAy4HOI'0 BOIIPOCA, | - IIOYEMY B JKapKyIO IOr0Jly B CBETJION OJIEXKIE
BBIIBIDKCHME THUIIOTE3, MpOXJIAIHEH, yeM B TEMHOM. [Ipennoxenue
AKCIIEPUMEHT 110 POBEPKE CI0CcO00B MTPOBEPKU I'MIIOTES.
TUI0TEe3, O0BSICHEHUE IIpoBeneHue nccaenoBaHus O MPOBEPKE KAKOM-
Ha0JI10/1a€MOT0 SBJICHUS. 100 TUIIOTESHI.
Onwucanune gusnueckux sBieHuit | [loctpoenne mpoctedmmx Moaenen GU3NIecKux
C IMTIOMOUIBIO MOJIEIIEH SIBJICHUH (B BUJIC PUCYHKOB UJIM CXEM), HaIIpUMEP
naJieHue MpeaMeTa; IpsIMOIMHEHHOE
pacnpocTpaHeHHE CBETa
Hroro no paszneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA
2.1 | Crpoenue BerecTsa 1 CrtpoeHue BeniecTa: aTOMbI U HaGnroneHnue u nHTEpIpeTanys ornbIToB,
MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, | CBUAECTEIBCTBYIOIINUX 00 ATOMHO-MOJIEKYJISIPHOM
JTOKa3bIBAIOIINE TUCKPETHOE CTPOEHHUH BEILIECTBA: OMbITHI C PACTBOPEHUEM
CTpOEHHE BEIECTBA pa3IMyYHbIX BellecTB B Boje. OLeHKa pa3MepoB
aTOMOB M MOJIEKYJI C HCIIOJIb30BaHueEM (poTorpaduii,
MOJIYYEHHBIX HA aTOMHOM CHUJIOBOM MHUKPOCKOIIE
(ACM) - nabopatopHas pabota o teme: «OleHKa




JaMeTpa aToMa METOJIOM PSIIOB (C
ucronb3oBanueM Qororpaduii)». OnpeneneHue
pa3MepoB MaJbIX TEJ

2.2 I[BPDKCHH? u 2 JIBMyKEeHHE YacTHUll BELIeCTBA. Ha6nronenue u o0bsacHeHHE OPOYHOBCKOTO
Ezaﬂehgizmmm Hactun CBsI3b CKOPOCTHU JBUKEHUS IBUKEHUS U aBieHus nuddysun. [IpoBenenue u
H YacTHI] C TEMIIEPATYPOU. 00BsICHEHUE OIBITOB IO HAOJIIOICHUIO TEIIOBOTO
BbpoyHOBCKO€E IBH>KEHHE, pacmpenus razoB. [IpoBenenue u o0bsicHEHHE
b dys3us. OTIBITOB 110 OOHAPY>KEHUIO CUIT MOJIEKYIIIPHOTO
B3aumopeiicTBue yacTuiy MPUTSKEHUS U OTTAJIKUBAHUS
BEILECTBA: PUTSIKEHUE U
OTTAJIKUBAHUE
2.3 | ArperaTHble COCTOSHHUS 2 ArperatHble COCTOSIHUS Omnwucanue (C UCTIOIB30BAHUEM MIPOCTHIX MOJIEICH )
BEIIECTBA

BEIIIECTBA: CTPOCHUE T'a30B,
JKUIKOCTEN U TBEPJIBIX
(KpUCTAINTMYECKHX ) TEI.

B3anmocBsA3b MEX1y CBOMCTBAMU
BEILIECTB B PAa3HbIX arperaTHbIX

COCTOSIHUSIX U UX aTOMHO-M
OJICKYJISIPHBIM CTPOECHHUEM.
Oco0OeHHOCTH arperaTHbIX

COCTOSTHUH BOJIBI

OCHOBHBIX Pa3IMYuil B CTPOCHUHU T'a30B, KUAKOCTEH
u TBEPBIX Tesl. OObICHEHNE MalIOi C)KUMAEeMOCTH
KUAKOCTEN U TBEPIBIX Tel, OOJIBIION CKUMAEMOCTH
ra3oB. O0bsiCHEHHE coXpaHeHHs POPMBI TBEPIBIX
TEJ ¥ TeKy4eCTH KUIKOoCTU. [IpoBeieHrne onbIToB,
JTIOKa3bIBAIOIIUX, YTO B TBEPJIOM COCTOSIHUM BOJIbI
YaCTHUI[bl HAXOAATCS B CPEIHEM JAJIbIIIE IPYT OT
Jpyra (TUIOTHOCTh MEHBIIIE), YEM B KHIKOM.
VYcTaHoBIIEHHE B3aUMOCBSI3U MEX/1Y OCOOEHHOCTSIMU
arperaTHbIX COCTOSIHHI BOJIbI M CYIIIECTBOBAHUEM
BOAHBIX oprann3MoB (MC - 6uosnorusi, reorpadusi)

Pa3znen 3. /IBu:keHre U B3aUMO/IeiicTBHE TeJl




3.1

MexaHnudeckoe JBHWXKCHUEC

MexaHHYEeCKOE IBIKEHHUE.
PaBHOMEpHOE 1 HEPaBHOMEPHOE
nBuxenue. Ckopoctb. Cpenssis
CKOPOCTh MPU HEPABHOMEPHOM
IBIWKEeHUH. Pacuér mytu u

BPCMCHH JABUIKCHUA

HccnenoBaHre paBHOMEPHOTO JBHXKEHUS,
olnpeeneHue ero npusHakos. Habmonenue
HEPaBHOMEPHOT'O JIBUKEHHUS U OIPEACICHUE €ro
OTJIMYUI OT paBHOMEPHOT'O JBUXKEHUS.
OmnpeneneHne CKOPOCTH PaBHOMEPHOT'O IBUKEHUS
(mrapuka B )KUIKOCTH, MOJICIH AJIEKTPHYECKOTO
aBTOMOOWIIA U T.7.). Onpenenenue cpeaHei
CKOpPOCTH CKOJILKEHUS OpYCKa HITH IIapUKa MO
HAaKJIOHHOM Iu1ockocTy Pemenue 3a1a4 Ha
OTIpeNieIeHNE IYTH, CKOPOCTH M BPEMEHU
PaBHOMEPHOTO JABIKEHUS. AHAIN3 IpaduKOB

3aBUCUMOCTH IIYTHU U CKOPOCTH OT BPECMCHU

3.2

WNnepums, macca,
IUIOTHOCTh

SIBiieHne MHEpUUH. 3aKOH
MHepLUMH. B3auMoaencTeue ten
KaK IpUYMHA U3MEHEHUS
CKOpOCTH JIBH>KEeHHS Tell. Macca
Kak Mepa MHEPTHOCTH Tena.
ITmorHOCTE BetecTBa. CBA3b
IUIOTHOCTH C KOTWYSCTBOM
MOJIEKYJI B €IMHUIIE 00BEMaA

BE€IICCTBA

OOBbsicHeHHE U TPOrHO3UPOBAHKE SBJICHUH,
00yCJIOBJIEHHBIX UHEPIMEH, HalTpUMED, 4TO
IIPOUCXOJUT ITPU TOPMOKEHUH UM PE3KOM MaHEBPE
aBTOMOOWJISA, TOYEMY HEBO3MOKHO MTHOBEHHO
MPEKPATUTh ABM)KEHHE Ha BEJIOCUIIEIE WIIN
camokare u T. 11. [IpoBeaeHue u aHanu3 OnbITOB,
JIEMOHCTPHUPYIOIINX U3MEHEHUE CKOPOCTH
JIBUKEHUS TeJla B pe3ysbTare AEHCTBUS Ha HETO
JPYTUX T

Pemenue 3a1a4 Ha onpesielieHne Macchl Tela, ero

00bEMA U TIIIOTHOCTH.




HpOBe,Z[CHI/IC " aHaJIu3 OIIbITOB, ACMOHCTPUPYIOIINX
3aBUCUMOCTBb USMEHECHUA CKOPOCTHU TEJIa OT €I0
MacCcChI IIpH BBaHMOHCﬁCTBHH TECII. I/I3MepeHHe MaCChbI
TEJ1a pa3JINdYHbIMU croco0amu. OHpe,Z[eJ'IeHI/IC
IINIOTHOCTH TE€Jia B PE3YJIbTATE USMEPCHUA €I'0 MACChL

U 00bEMa

3.3

Cua. Bunsr cuinn

14

Cuna Kak XxapakTepuCTHKa
B3auMoieiicteus Ten. Cuna
YIPYrocTH U 3aKoH ['yka.
W3mepeHue cuibl ¢ MOMOIIBIO
JMHAMOMeTpa. SIBieHue
TATOTEHUS U cuia TsokecTd. Cuia
TSKECTU HA JAPYTUX IUIaHETaX.
Bec tena. HeBecoMoCTb.
CrnosxeHue cuil, HalpaBJIeHHBIX
10 OJTHOM MPSIMOM.
PaBnonetictByromas cui. Cuina
TpeHusl. TpeHHe CKOIbKEHUS U
TpeHue nokos. TpeHnue B

npupoac U TCXHUKE

N3yuenune B3auMOICUCTBUS KaK IPUYUHbI
M3MEHEHUS CKOPOCTH TeJla WIIH €ro 1e(opMaiuu.
OrnucaHue peabHbIX CUTYalluid B3aUMOJECHCTBUSA
TEJI C TIOMOIIBIO MOJICJICH, B KOTOPBIX BBOJIUTCS
MOHTHE U U300pakeHne cuibl. 3ydeHue cuibl
yrnpyroctu. MccnenoBanue 3aBUCUMOCTH CHITBI
VIOPYTOCTH OT Y/UIMHEHUS PE3UHOBOIO IIHYPA WU
NPYKUHBI (C TOCTPOEHHEM Tpaduka). AHAIN3
MPAKTUYECKUX CUTYAIMH, B KOTOPBIX MPOSIBISETCS
JIEWCTBHUE CUJITBI YIIPYTOCTH (YIPYroCTh Msi4a,
KPOCCOBOK, BETOK JIepeBa H JIp.).

AHanu3 cuTyaluii, CBSI3aHHBIX C SBJICHUEM
TATOTCHHSL.

OObscHeHre OpOUTATEHOTO BUKEHUS TIIAHET C
HCIIOJIb30BaHUEM SIBJIEHHS TATOTCHUS M 3aKOHA
WHEpLUU.

N3mepenue Beca Tenna ¢ MOMOIIbIO JUHAMOMETPA.

O0ocHOBaHME ITOTO CIIOCOOA U3MEPEHUS.




AHanu3 1 MOJIEJIMPOBAHME SIBJIEHUSI HEBECOMOCTH.
DKCIEpUMEHTAIBHOE MOJYyYEHUE ITpaBuia
CJI0’KEHHUSI CUJI, HAIIPaBJIEHHBIX BJOJIb OJHOU
npsamoit. OnpeaeneHue BeIUYUHbI
paBHOJICUCTBYIOMIEH cril. M3yueHue cuiibl TpeHuUst
CKOJIbJKEHUS U CUJIbI TPEHUSI TIOKOSI.

HccnenoBaHue 3aBUCUMOCTY CHJIBI TPEHUS OT CHJIBI
JIaBJICHUS U CBOMCTB TPYILIHUXCS TIOBEPXHOCTEH.
AHanu3 NpaKTUYECKUX CUTYyallUi, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS, UCIIONb3YIOTCS
CHocoObI €€ YMEHBIICHNS WU YBEIUUEHUs (KaTaHUe
HA JIBDKaX, KOHbKaX, TOPMOKEHUE aBTOMOOUIIS,
MCII0JIb30BaHUE MOAIIUITHUKOB, IUIABAHUE BOAHBIX
JKUBOTHBIX U Jp.). Pemenue 3amau c
UCIIOJIb30BaHUEM (OpMYIT I pacuéTa CUITbI

TAKCECTHU, CUIIBL YIIPYT'OCTH, CUJIbI TDCHUA

Wroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
4.1 JlaBrieHue. [Tepenaual 3 JaBnerune. CriocoOb1 AHanu3 1 00BsICHEHNE OMBITOB U MTPAKTUYECKHUX
JTaBJICHUA TBép)II)IMI/I YMCHBIICHUA U YBCIINYCHUA CHTyaHHfI, B KOTOPLIX HNPOABIIACTCA CUJIa JaBJICHUS.
TedaMH, O KAJKOCTIMH U napieHus. JlaBieHne rasa. O6ocHOBaHME CTIOCOOOB YMEHBIIICHUS U
rasamMmn 33BI/ICI/IMOCTI) JaBJICHUA ra3a OT YBCIIUUCHUA NaBJICHUS.
00BEMa, TeMIepaTypsl. W3ydeHne 3aBUCUMOCTH JIaBIICHUS Ta3a




[Tepenava naBneHus TBEPIBIMU
TeJNaMH, JKUAKOCTSAMH U ra3aMH.

3akoH [Tackansa

oT 00BbEMa u Temneparypsl. 3yuenue
0COOCHHOCTEH Tepenauu AaBICHUS TBEPABIMU
TeNaMH, JXKUIKOCTAMH U razamu. O00CHOBaHHE
PE3YIBTATOB OIBITOB OCOOCHHOCTSIMHU CTPOCHUS
BEIIIECTBA B TBEPIOM, JKHJIKOM M ra3000pa3HOM
COCTOSIHUSIX. DKCIIEPUMEHTAIIbHOE JI0Ka3aTeIbCTBO
3akona ITackans.

Pemenne 3amad Ha pacué€r qaBiaeHUs TBEPAOIO Teila

4.2 |Nasnenne xumxoct 3aBUCUMOCTb J1aBJICHUS HccnenoBaHue 3aBUCUMOCTH J1aBJICHUS KUJIKOCTH
KHUJIKOCTH OT TJTyOHHBI. OT TITyOMHBI TOTPYKEHUS U TUIOTHOCTH JKUIAKOCTH.
[THeBMaTHYeCKHE MAILIHBI. HaGnronenue u 00bsiCHEHUE THAPOCTATUYECKOTO
['mapocraTuyeckuit mapajokc. napajiokca Ha ocHoBe 3akoHa [lackans. U3ydyenue
Coob1maroniyecs: cocy/sl. coobuiaromuxcs cocy1oB. Penienune 3a1a4 Ha pacuér
I'mapaBnuueckne MEXaHU3MBbI JaBJIeHUs KUAKOCTH. OOBbsACHEHUE IPUHIIHUIIA
JeMcTBUS THAPABIMYECKOIO IIpecca,
ITHEBMaTUYECKUX MAIlIHH.
AHanu3 u 00bSICHEHHE IPAKTUYECKUX CUTYaIHii,
JIEMOHCTPHUPYIOIIMX IPOSBICHUE TAaBICHUS
KHUJIKOCTHU U 3aKkoHa [lackaiis, HanpuMep npoieccoB
B OpraHu3Me Mpu IITyOOKOBOJHOM HBIPSIHUU
4.3

ATMOC(epHOe TaBJIeHHE

Atmocdepa 3emnn u
aTMocepHoe JaBIeHHE.

HpI/I‘{I/IHBI CYIICCTBOBAHUA

DKcrnepuMeHTaIbHOE OOHapyKeHNe
aTMOC(EepHOT0 AABICHMS.

Ananu3 ¥ 00bICHEHUE OIBITOB U MPaKTUICCKUX




BO3JIYIITHOW 000JIOYKHU 3eMJIH.
OmnbiT Toppuuesiu. U3mepenne
aTMoc(epHOro aBiIeHHUS.
3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJl
ypoBHeM Mopsi. [Tpubops s
U3MepeHus: aTMOC(HEpPHOTO

JaBJICHHUA

CUTYallMi, CBA3AHHBIX C ACHCTBUEM
aTMoc(hepHOro JaBICHHUS.

OOBsiCHEHHE CYIIECTBOBAHUS aTMOC(EPHI

Ha 3eMJIe U HEKOTOPBIX IUIaHeTaX WM e
OTCYTCTBHS Ha IpYrux Iuianerax u Jlyne.
OOBsicHeHHE U3MEHEHUS TNIOTHOCTH aTMOC(epsl
C BBICOTOU U 3aBHCUMOCTH aTMOC(EPHOTO
JABJICHUSI OT BBICOTEHI.

Pemenue 3anau Ha pacuér armocdepHoro
JTABJICHHUS.

M3ydenne ycrpoiicTBa OapoMeTpa-aHepouia

4.4

I[eﬁCTBHC KHUIKOCTH M ra3aq

Ha ITIOI'PY’KCHHOC B HUX TCJIO

JlelicTBUE KUIKOCTH U Ta3a HA
NOTPYXEHHOE B HUX TEJO.
BriTankuBaromias (apxuMenoBa)
cuna. 3akoH Apxumesna.
IInaBanue Tem.

BosngyxomnnaBanue

DKcrepuMeHTalIbHOE OOHAPYKEHUE IeHCTBUS
JKUJIKOCTH U ra3a Ha NOTpyKEHHOE B HUX TEJIO.
Ornpenenenre BbITATKUBAIOUIEH CUIIBI,
JIEHCTBYIOILIEH Ha TEJO, HOTPYKEHHOE B JKUJKOCTb.
[TpoBeneHue u 06Cyk/I€HNE OTBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh BBITATKUBAOIICH
CHWJIbI, ICCTBYIOIIEH Ha TEJO B KUIKOCTH, OT
00bEMa MOTrpyKEHHOM B )KUIKOCTh YaCTH TEa U OT
TJIOTHOCTH KUJIKOCTH.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILICH CHIIBI,
JICUCTBYIOTLIEH HA TEJIO B )KUAKOCTH, OT MaCChl TENa.
Hccnenosanue 3aBUCUMOCTH Beca TeJla B BOAE OT

00BEMa MOTPYKEHHOH B )KUIKOCTh YACTH TEJA.




Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHAa ApXuMeza u
ycnoBus 1iaBanus ten. KoncrpyupoBanue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U

OIpeIeNICHUE €€ TPY30IOIbEMHOCTH

Uroro no pazgeny
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Pa3zgea 5. Pabora u MOIIHOCTH. JHEPrust

5.1

Pabora 1 MOIITHOCTE

3

Mexanuueckas pabora.

Mo1HoCTh

OKCIIEpUMEHTAIIBHOE ONPEIEIICHNE

MEXaHUYECKOM paboThl CUIIBI TSXKECTU

IIPY NTaJCHUH TE€Ja U CUJIbI TPEHUS

IIPY PaBHOMEPHOM II€PEMEILIEHUY Tella

110 TOPU30HTAIIBHON ITOBEPXHOCTH.

Pacuér momHoOCTH, pa3BUBacMON IIPU NOABEME

I10 JIECTHHIIE.

Pemenue 3amau Ha pacuét MexaHUYECKON pabOThI U

MOILHOCTH




5.2 | IIpocThie MEXaHU3MBI

[IpocTeie MeXaHU3MBI: pbIYar,
OJIOK, HAKJIOHHAS! TUIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara.
[IpumeneHnue mpasuiia
paBHOBecCHsI pplyara K OJIOKYy.
«30J10TO€ PABUIIO» MEXAHUKH.
KIII mpocThIX MEXaHU3MOB.
[TpocTbie MEXaHU3MBI B OBITY U

TCEXHHUKE

DKCIIEpUMEHTAJIbHOE
paboT mnpU NPUMEHEHUH MPOCTHIX MEXAHHU3MOB.

Omnpenenenue KIIJ HakTOHHON TIIIOCKOCTH.

OrnpeneneHre BBIMIPHINIA B CUIIE IIPOCTHIX
MEXaHU3MOB Ha PUMEpE pblyara, MOABUKHOIO U
HEMOJIBUYKHOTO OJI0KOB, HAKJIOHHOH MJIOCKOCTH.
HccnenoBanue ycnoBusi paBHOBECHUS phluara.
OO6Hapy>keHue CBOMCTB MPOCTHIX MEXAHU3MOB B
Pa3IMYHbIX HUHCTPYMEHTAX U IPUCIIOCOOIEHUSX,
HCIOJIb3YEMBIX B OBITY U TEXHUKE, @ TAK)KE B KHUBBIX
OpraHu3Max.

J0Ka3aTCJIbCTBO PaBCHCTBA,

Pemenue 3amau Ha IIPpUMCHCHHC IIpaBUjia

paBHOBecus pblyara u Ha pacuét KIIJ]

5.3 | Mexanuueckas SHEprus 4 MexaHnueckasi JHeprusl. DKcIepUMEHTaIbHOE ONpeeICHNe U3MEHEHUS
Kunernueckast 1 noTeHIMAIbHAS | KHHETUYECKON M MOTEHIMAIbHON SHEPTUH Teja IPpU
sHeprus. [IpeBpaienne oqfHOro | €ro CKaTbIBAHWHU IO HAKJIIOHHOW TUIOCKOCTH.

BHJIa MEXaHUYECKON SHEPruu B | DOpMyIMpOBaHUE HA OCHOBE UCCIIEIOBAaHUS 3aKOHA
JIpyroi. 3aKoH COXpaHEHUs COXpaHEeHMsI MexaHH4ecKol 3Heprun. O0cyxaeHne
SHEPrUM B MEXaHUKE IpaHull IPUMEHUMOCTH 3aKOHA COXPaHEHUSI
sHepruu. Peuenue 3a1a4 ¢ UCMOJIb30BAaHUEM 3aKOHA
COXpaHEHMsI SHEPTUn
Hroro no paszneny 12
PeszepBHoe Bpems 3
68

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME







8 KJI

ACC

Ne 11/i1 | HanmenoBanue pasnenos n | Konudectso [IporpammHoe conepkaHue OcCHOBHBIE BUIBI JEATEILHOCTH 00 YUAIOIINX CS
TeM y4eOHOro npeameTa 4acoB
Pa3pen 1. TensioBbIe IBJICHUSA
11 CBOMCTBA| 7 OCHOBHBIE OJIOKEHUS

CTtpoeHue

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU CTPOEHHUSI BELIECTBA.
Macca u pasmepsl aTOMOB U
MOJIeKYJI. OTBITHI,
MTOATBEPKIAIOIINE OCHOBHBIE
MOJI0KEHUS MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH.
Mogenu TBEPAOTO, KHUIKOTO W
razo00pa3Horo COCTOSIHUM
BEILIECTBA.
Kpucrannnaeckue u amopgHsbie
Tena. OObSICHEHHE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPIBIX TEN HA
OCHOBE IOJIOKEHHUI MOJIEKYIISIPHO-
KUHETUYECKON TEOPHH.
CmaunBaHue U KalmWUISIPHBIC
sBieHus. TermnoBoe pacupeHue u

CXXaTue

Habntoienue 1 uHTEpHpeTaIis OINbITOB,
CBUJIETENCTBYIOMINX 00 aTOMHO-MOJIEKYJISPHOM
CTPOEHHUH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3INYHBIX
BEUIECTB B BoJie. Pelienue 3a1a4 no OlieHUBaHUIO
KOJINYECTBA aTOMOB WJIM MOJIEKYJ B €JMHHIIE 00bEMa
BELIECTBA.

AHanu3 TeKcTa APeBHUX aTOMUCTOB (Hampumep,
¢dparmenTa nosmel Jlykpenust «O mpupojie Beuiein») ¢
U3II0’KEHHEM 00OCHOBAaHUM aTOMHOM THIIOTE3bI
(cMbIicioBoe uTeHue). OreHka yoeAuTeTbHOCTH ATHX
o0ocHoBaHUH. OOBsICHEHUE OPOYHOBCKOTO JABMIKEHHUS,
ABICHUS TUPPY3UN U pa3IUuUi MeXTy HUMH Ha OCHOBE
MIOJIO)KEHUI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
cTpoeHus BemecTBa. OObsACHEHNE OCHOBHBIX PA3IUYUi B
CTPOEHHUH Ia30B, )KUJIKOCTEN U TBEPABIX TEI C
MCIIOJIb30BaHUEM TIOJIOKEHUIN MOJIEKYISPHO-
KMHETUYECKOM Teopuu cTpoeHus BeuiecTna. [IpoBenenue
OTIBITOB T10 BHIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIN

WK caxapa.




[IpoBenenune u 06bICHEHUE OIBITOB, JEMOHCTPUPYIOIINX
KalWUISPHBIE SBJICHUS U SIBJICHUE CMaulBaHUSI.
OObscHeHUE poIH KaMUJUIAPHBIX SBJICHUM IS
MOCTYIICHUS BOJIBI B OpraHu3M pacteHuil. Habmonenue,
MPOBEJICHUE U 0OBICHEHHUE OIBITOB M0 HAOIIOACHUIO
TEIJIOBOI'0 PACIIMPEHUS ra30B, )KUIAKOCTEH U TBEPABIX
tes. OObsiCHEHHE coXpaHeHus: 00bEMa TBEPABIX Tell,
TEKY4ECTH KHUIKOCTHU (B TOM UHCIE, Pa3HULBI B TEKY4YECTH
JUISL pa3HbIX XKHUJIKOCTEH), JaBJIeHUs ras3a.

[IpoBeneHnE ONBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTh
JTABJICHUS BO3]lyXa OT €ro 00bEMa M HarpeBaHUsI WIH
OXJIQXKJICHUS, U UX OOBSICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUYE€HHsI. AHAJIN3 IPAKTUYECKUX
CUTYyaIlUH, CB3aHHBIX CO CBOMCTBaMH I'a30B, KUJIKOCTEN

1 TBEPJIBIX TeIl




1.2

TenmoBrie IIPOLECChI
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Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JIBH)KEHUS YaCTHUIL.
Bryrpennss sueprus. CriocoObl
M3MEHEHHUs BHYTPEHHEH SHepruu:
TEIUIoNEepeaya U COBEPLICHHE

paboTsl. Buasl Teruionepenauu:

OO6ocHOBaHKE TPABUII K3MEPEHHUS TEMIIEPaTypPhI.
CpaBHEHHE pa3IMYHBIX COCOOOB U3MEPEHHS U HIKA
temneparypbl. Habiroqenue u 00bsiCHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH SHEPrHH
Tella B pe3yJibTaTe TeIUIONepeiaud U paboThl BHEITHHUX
cwit. HaGmoienre u 00bACHEHHE OTBITOB, 00CYKICHHE

MPAKTUYECKUX CUTYALIUH,




TEIIONPOBOIHOCTh, KOHBEKIUS,
n3mydeHue. KoamuecTBo TemnoThl.
Y nenbHas TEMIOEMKOCTD
BeliecTa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHUE
reruioBoro Oananca. [Inasnenue u
OTBEpJICBAHUE KPUCTATUIMYECKUX
BEILECTB. Y Ae/IbHAs TEIUIOTa
ruiaBnenus. [lapoobpazoBanue u
KoHaeHcauus. Mcnapenue.
Kunienue. Y nenbpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD
TEeMIEPaTypbl KUIICHUS OT
aTMOCc(epHOTro JaBICHHUS.
Bna)xHOCTh BO3ayXa. DHEPTUs
TOTUIMBA. Y AeNbHAs TEIIoTa
cropanus. [IpuHIHUIBI pabOTHI
rerioBbIx asurareneit KIT/]
TETJIOBOTO ABUTATENS. TerIoBbIe
IIBUTATENIN U3AIINATA OKPYXKAIOIIEH
Cpebl.

3aKOH COXpaHEHMsI U MTPEBPALLICHUS

OHCPIHUU B TCIJIOBBIX ITPpOHECCax

ITEMOHCTPHUPYIOIINX PA3IUYHBIE BUIBI
TeruIonepeiayn: TerIONPOBOJHOCTb,
KOHBEKIIUIO, U3ITy4EHUE.

VccnenoBaHue siBI€HUS TEIUIOOOMEHa

[pY CMEUIMBAaHUH XOJIOJAHOM U ropsiueil BOJIBI.
HabmnroeHue ycTaHOBIICHUS TETIOBOTO
[PABHOBECHSI MEKly TOPSIYEH U XOJIOJHOU BOJIOM.
Ornpenenenue (M3MEpEeHUE) KOJIMYECTBA
TETUIOTHI, TOYYEHHOTO BOAOH IPH TEIIOOOMEHE
C HarpeThIM METAJUTHYECKUM IHIUHIPOM.
Ornpenenenue (M3MEPEHNE) YACTbHON
TerI0EMKOCTH BEIIECTBA.

Perenuie 3a1a4, CBSI3aHHBIX C BHIYHCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTH

[pH TerI0oOMeHe.

AHAJIN3 CUTYaIMH TPAKTUYECKOTO
MCTIOJIb30BAaHUS TEIIJIOBBIX CBOMCTB BELIECTB U
MaTepHaJoB, HAIPUMED, B LEIAX
PHEPTrOCOEPEIKEHUS: TETUIOU3OIISAINSA,
PHEProcOEpEraroInue KphIIIy,
TEPMOAKKYMYJISITOPHI U T. JI.

Habto1eHue siBlIeHni ucnapeHus u
KOH/ICHCAIINH.

lccnenoBaHue mporecca UCIapeHus pa3InuHbIX
pkuKocTel. OOBbsICHEHUE SIBIICHUM ncTapeHust U

KOHACHCAIUN Ha OCHOBC aTOMHO-MOJICKYJIAPHOTO YYCHU.

Ha6J'IIOI[eHI/Ie 1 00BSICHEHHE rmpoueccca KUIICHUs, B TOM




YHCIIC 3aBUCUMOCTH TEMIIEPATYPhl KUTICHHUS OT JaBJICHHS.
OmnpeneneHue (M3MEpPEHNE) OTHOCUTEIBHOMN BIAYKHOCTH
BO31yxa. HaOmromenue mporecca miaBieHus
KPUCTaNTAYECKOTO BEIIECTBA, HAIIPHUMED, JIbJIa.
CpaBHEHUE MPOIIECCOB TUIABJICHUS KPUCTALTHYECKUX TEIl
U pa3MsArYeHUs IPH HarPeBaHUU aMOP(HBIX Tell.
Omnpenenenue (M3MEPEHNE) YACTbHON TEIIOTHI IMJIABJICHUS

vIbaa.

OObscHeHNE SBICHU MJIaBICHUS U KPUCTAJUTU3AINH Ha
OCHOBE aTOMHO- MOJIEKYJIIpHOTO yueHus. Pemenne 3anay,
CBSI3aHHBIX C BBIYMCIICHUEM KOJIMYECTBA TEIJIOTHI B
[Iporeccax TEIIonepeayy NPy IJIaBICHUN U
KpUCTAJUTU3AllUU, UCTIAPEHUN U KOHJEHCAIIUU. AHAIN3
CUTYalHil TPAaKTHYECKOTO MPUMEHEHHUS SIBJICHUI
MJIABJICHUS U KPUCTAJUIM3alMK, HATPUMEp, MOTyYECHHUE
CBEPXUYMCTBIX MAaTEPUATIOB, COJIEBAsI TPEIKa U Ap. AHAIU3
paboThl U OOBSICHEHHUE IPUHITUIA IEHCTBUS TETIIOBOTO
nBUTaTeNsl. BeIYMCIEeHNE KOJIMYECTBA TEIUIOTHI.
BBIJICIISFOLIETOCS IIPU CTOPAHUU PA3JIMYHBIX BUIOB
roruuBa, U KIIJ1 neurarens. O6cyxaeHne 3K0IOTHIECKUX
[TOCJIEACTBUM UCITOIb30BaHUs IBUTATENEH BHYTPEHHETO

CropaHus, TCIIOBBIX U FI/II[pOBJ'IeKTpOCTaHIII/If/'I
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2.1

Pa3zgea 2. JiiekTpuyeckre 1 MArHUTHbIE SIBJIEHUS

DIIEKTPUUECKUE 3aPAbL.
3apsoKeHHbBIE Tela U UX

B3aMMOJIENCTBUS

DnekTpusanus tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B.
B3auMozeicTBue 3apsyKeHHbBIX
ten. 3akoH Kynona
(3aBHCHUMOCTb CHJIBI
B3aUMOJICHCTBUS 3apSHKEHHBIX
TeJI OT BEJIMYMHBI 3apsA0B U
pPacCTOSHUS MEXIY TellaMH).
DJIeKTPUUECKOe MOJIe.
Harpsx€HHOCTB 3JIEKTPHYECKOTO
nosist. [lpunHnun cynepno3unuu
AIIEKTPUYECKUX ToJiel (Ha
KaueCTBEHHOM YPOBHE).
Hocurenu snexkrpryueckux
3apsAI0B. DIeMEHTaAPHBIN
aneKkTpudeckuil 3apsa. Ctpoenue
atoma. [IpoBonHNKHN
UINDIIEKTPUKHU. 3aKOH
COXPaHEHHUs IEKTPUUECKOTO

3apsiia

Habmto1eHue 1 MpoBeICHNE OTBITOB

[0 JIEKTPU3AILUU TEJ MPU COMPUKOCHOBEHUU U
VHTYKLACH.

HaOmronenue u 00bsICHEHNE B3aUMOICHCTBUS O JHOMMEHHO
1 pa3HOMMEHHO 3apsKeHHBIX Tel. OOBbICHEHHE MPUHIIAITA
mericTBHs 3nekTpockona. OObsICHEHUE SBICHUI
PIIEKTPU3ALIUY TIPU COMPUKOCHOBEHHUH TE U MHAYKIIHUEH C
MCITOJIb30BAHUEM 3HAHUH O HOCHUTENISAX JIEKTPUUECKHUX
3apsJIOB B BellecTBe. Paco3HaBanue n 0ObsICHEHUE
SIBJICHHH JIEKTPU3AIlMU B TIOBCEAHEBHOM JKM3HHU.
Habmo1eHre 1 00bSICHEHHE OTIBITOB, MILTFOCTPUPYIOIIHX
BaKOH COXPaHEHUs AIeKTpuueckoro 3apsaa. Habmonenue
OTIBITOB 110 MOJICTTUPOBAHUIO CHUJIOBBIX JIMHHUI
hiieKkTpudeckoro nois. MccnenoBanue necTBus

DJICKTPHUYCCKOTO ITOJIA Ha MPOBOJHUKH U JUIJICKTPHUKU




2.2

IMTocTosHHEIN

3JICKTpI/I‘l€CKI/II>'I TOK
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DJIEKTPUUYECKUH TOK.
VYcioBus CynecTBOBaHU
AIIEKTPUYECKOTO TOKA.
HcTOYHUKH TOCTOSIHHOTO
ToKa. [eicTBus
AIEKTPUUYECKOTO TOKA
(TemioBOE, XMMHYECKOE,
MAarHuTHOE).
DIIEKTPUUECKHUI TOK B
JKUJKOCTSAX U Ta3ax.
DJeKTpuuecKas 11emb.
Cuuna Toka.
DneKTpuyecKoe
HaTpsDKEHUE.
ConpoTuBieHue

IIPOBOJHHUKA. Y I€TIbHOE

COIIPOTUBJICHHUEC BCIICCTBA.

3akon OMa 1Ji yyacTka
nenu. I[locnenosarensHoe

¥ [TapaJuIeNIbHOe

COCOIMHCHHUEC ITPOBOJHUKOB.

PaboTta 1 MOIITHOCTE
AIEKTPUIECKOTO TOKA.
3akoH Jlxxoyns-Jlenua.
DNIEKTpUUYECKHE LIeTTH
UTNIOTPEOUTEIH

BHCKTpH‘{eCKOI‘;I OHCPIuu B

HaGnronenune pa3anvHbIX BUIOB ICUCTBUS
ANEKTPUYECKOTO TOKA U OOHAPY)KEHUE ITUX BUIOB
IEWCTBUSA B IOBCEAHEBHON Xu3HU. HaOronenue
BO3HMKHOBEHHMSI Ta30BOT0 pa3ps/ia U AIEKTPHUIECKOTO TOKa
B )kuaKkocTH COOpKa M UCIIBITAHKUE YJIEKTPUUYECKOM TEMH

IIOCTOSAHHOI'O TOKA.

W3mepenue cuibl Toka amnepmeTpom. M3mepenue

QJICKTPHUYCCKOI'O HAIIPSAKCHUA BOJIbTMCTPOM.

HpOBe,Z[eHI/Ie H 00BSICHEHHE OIIBITOB, ICMOHCTPUPYIOIIHUX
3aBUCUMOCTD JJICKTPHUUYCCKOI'O COIIPOTUBJICHUA
IMPpOBOAHMKA OT €ro AJIMHBI, INIOIaAX IIOIICPpEYHOIO

CCUCHUA U MaTCpualia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, IPOTEKAIOIIETO
4yepe3 pe3ncTop, OT COMPOTHBICHHS PE3UCTOPA U

HAIpPsKCHUA Ha PE3UCTOPC.

HpOBepKa IIpaBHJIa CIIOKCHUA HaprDKeHI/Iﬁ Ipu

MOCJIEA0BATEIBHOM COCIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa 7151 CHIIBI TOKA

MIPHU NapaJJICIbHOM COEAMHEHUN PE3UCTOPOB. AHAIU3
CUTYAIMH TIOCIIEIOBATEIHFHOTO | IMapauIeIbHOTO
COCAUHCHUSA HpOBO)IHI/IKOB B JOMAIITHUX BHGKTpI/I‘—IeCKI/IX
ceTax. Pemenne 3amay ¢ ucnoiib3oBaHueM 3akoHa Oma 1
dhopmyn pacuéra AIMEKTPUIECKOTO COMPOTUBIICHUS TIPH

MOCJICAOBATCIIBHOM U IApaJJICJIbHOM COCIUHCHUN




osITy. KopoTkoe

3aMBIKaHHC

poBOAHUKOB. OmpeneneHne paboThl AIEKTPUIECKOTO
TOKa, MPOTEKAIoIero uepe3 pesucrop. Onpenenenue
MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON Ha
pesuctope. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepes JaMIIOYKy OT HanpshkeHHs Ha Hel. OnpeeneHue

KIII HarpeBaTens.

HccnenoBanue npeoOpa3oBaHus S3HEPTUU MIPH MOIbEME
rpysa aekrpoasuraresneM. O0bsCHEHUE yCTPONCTBA U
HNPUHIUINA JeHCTBUS TOMALTHUX
AJIEKTpOHarpeBaTelbHbIX IpubopoB. OOBsCHEHNE
IMPUYUH KOPOTKOT'O 3aMbIKaHUA U IIPUHIHIIA HCﬁCTBHH
IJJaBKUX NpefoxpaHuTenen. Pemenne 3anay ¢

MCIIOJIb30BaHuEM 3akoHa J[xoyns-Jlenna

2.3

MarsuTHbIC SIBICHUS

ITocTosTHHBIC MarHUTEI.
BzaumoeiicTBIIe TTOCTOSTHHBIX
Mar{HuToB. MarauTHoe moie.
MarsuTtHoe 1mojie 3eMJIHH €ro
3HAYCHHE JJIs )KU3HU Ha 3eMIIc.
OmneiT Opcrena. MaruutHoe
T0JIE JEKTPUUYECKOTO TOKA.
[IpuMeHeHue 31eKTPOMAarHuTOB
B TEXHUKE. J/leiicTBue
MarHUTHOTO TOJI Ha MPOBOJIHUK
C TOKOM. DJIEKTPOJIBUTATETh

IIOCTOSHHOI'O TOKaA.

UccnenoBanue MarHUTHOTO B3aUMOIEHCTBUS
IIOCTOSIHHBIX MarHuToOB. HSy‘IGHI/IC MargmMTHOTI'O I10JIA
MOCTOAHHBIX MAarHuTOB IIPU UX O6BCJII/IHCHI/II/I u
pazaenenuun. McciienoBanne MarHUTHOTO
B3aUMO/ICHCTBUS MTOCTOSIHHBIX MAarHUTOB. M3yueHue
MarHUTHOTO TOJIA MOCTOSIHHBIX MarHUTOB IIPH UX
o0beArHEeHUU U pasneneHun. [IpoBeneHNe ONMBITOB MO

BU3YyaJIM3allHUU I1OJIA ITOCTOSAHHBIX MArHUTOB.

I/I3y‘-ICHI/IC SABJICHHUA HaMaroHn4ruBaHHUA BCIICCTBA.
HccnenoBanue OeMCTBUS QJICKTPHUYCCKOI'0 TOKA Ha
MAarouTHYR CTpPCIIKY. HpOBCI[GHI/Ie OIIBITOB,

JACMOHCTPUPYIOIIUX 3aBUCUMOCTD CHJIBL B3aUMOJCHCTBHUS




Ucnonb3oBanue
AJIEKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX M HA

TpaHCIopTe

KaTYIIKHA C TOKOM M MarHuTa OT CHJIbl U HallpaBJICHUs
TOKA B KaTYILIKE.

AHanu3 cuTyauui NpakTU4eCKOro NpUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTpPOMCTBAX, MPOMBILUIEHHOCTH, MeAuIHE). M3yuenue
JIEUCTBUS. MAarHUTHOTO T10JIS1 HA MIPOBOJIHUK C TOKOM.
Nsydenue aerctBus anekrpoasurareis. Mamepenue
KII/ anexTpoaBUrarebHOM YCTaHOBKH.

Pacno3naBanue u aHanu3 pa3IMYHbIX TPUMEHEHUN

AIIEKTPOABHUTATENEH (TPaHCTIOPT, OBITOBBIEC YCTPOICTBA 1

ap.)

2.4

DneKTpoMarHuTHas

HHAYKIOUA

Onpitel Gapanes. SABnenue
AJIEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuno JleHna.

DneKTporeHeparop.

Crioco6b! nosyueHust
ANEKTPUYECKON SHEPTHH.

3J'IeKTpOCTaHL[I/II/I Ha

BO300HOBIISIEMBIX
UCTOYHUKAX SHEPTHU

OMBITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON
WHIYKIMU: UCCIIEIOBAHUE U3MEHEHUI 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKa

Hroro no pazneny
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Pe3epBHOE Bpems
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9 KJIACC

Ne /i1 | HanmeHoBanue paszennos u | Konuuectso [IporpammHoOe conepkaHue OcCHOBHBIE BUIBI JEATEILHOCTH 00 YUAIOIINXCS
TeM y4eOHOT0 MmpeameTa 4acoB
Pa3zgen 1. Mexanu4deckue siBJICHUSA
1.1 10

MexaHndeckoe JBHWXKCHUEC

M CIIOCOOBI €I'0 ONMHCAHUS

MexaHH4ecKoe NBUKEHYE.
MarepuanbHas Touka. Cucrema
orcuéra. OTHOCUTEIBHOCTD

MEXaHHUYCCKOI'O ABUXKCHU .

PaBHOMepHOE
MIPSAMOJIMHENHOE JIBUYKEHUE.
HepaBHOMEpHOE  IIPSIMOJIMHEWHOE

nBiokeHne. CpeHsisi 1 MTHOBEHHAs
CKOPOCTbH T€JIa TPU HEPABHOMEPHOM
IBMDKEHUH. Yckopenue.
PaBHOYCKOPEHHOE NIPSIMOJIMHEWMHOE
nBmxkene. CBoOOOHOE TMajcHUE.

Onbitel  [anunes. PaBHomepHOE
NIBUJKEHHE 110 OKpYKHOCTHU. [lepnon
1 yactoTa oOpameHus. JIuneiHas u
yrioBas CKOPOCTH.

[{eHTpOCTPEMUTENBHOE YCKOPEHUE

AHanu3 u 00CyXIeHHEe Pa3IMYHbIX TIPUMEPOB
MEXaHHYECKOTO JIBHKEHUS.
OO6cyxXaeHne rpaHul] IPUMEHUMOCTH MOJEITH
«MaTepualIbHAs TOYKAY.
Onucanue MEXaHUIECKOTO JIBUKCHUS
pa3IMYHBIME crioco0amu (ypaBHEHHE, TaOIHIIa,
rpaduk).
AHaM3 KU3HEHHBIX CUTYyalli, B KOTOPBIX MPOSBISETCS
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO ABUKCHHUS.
Habmroienne MexaHn4eckoro JBUKEHHS Teja
OTHOCHUTEJIbHO pa3HbIX Tes oTcuéra. CpaBHEHHE ITyTel U
TPAEKTOPUH IBUKEHUS OJJHOTO U TOTO XKe Tela
OTHOCHUTEJIBHO Pa3HbIX TN OTCUETA.
Amnanus tekcta ["anuies 06 OTHOCUTEIBLHOCTH
JIBYDKEHUS; BBITTOJTHEHNE 33/IaHUH 110 TEKCTY (CMBICIIOBOE
YTCHHE).
Omnpenenenue CpeaHEl CKOPOCTH CKOJBXKEHUs OpycKa)
VUTH JBYDKEHHSI IIAPUKA 110 HAKIIOHHOM TIOCKOCTH.
AHanu3 u 00CcyXx1eHrne crnocoboB MPUOIMKEHHOTO

OMMpCACIICHUA MT'HOBEHHOM CKOpPOCTH.

Omnpenenenrne CKOPOCTH PAaBHOMEPHOTO JBHKEHUS

(mapuka B KUJIKOCTH, MOJIETH JIEKTPHUUECKOTO




aBTOMOOWIIA U T. 11.). OpeiesieHue myTH, IMPOUICHHOTO

3a JIaHHBII IPOMEKYTOK BPEMEHH, U CKOPOCTH TeJIa 0

rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBHIKCHHS

ot BpeMeHHu. O0CYXIeHHE BO3MOXKHBIX ITPHHITUTIOB

JEHCTBUS IPUOOPOB, H3MEPSIOIIUX CKOPOCTh

(ciuioMeTpoB).

Brrancnenue myTa 1 CKOPOCTH MPU PABHOYCKOPEHHOM

MPSIMOJIMHEHHOM JABM)KCHUH TElIa.

OmnpenerneHne NPORICHHOTO TyTH M YCKOPCHHUS

JBKCHHUS TeJia 10 TpaduKy 3aBUCUMOCTH CKOPOCTH

PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JIBI)KESHUS Telia

OT BPEMCHH.

IIposepka cunomeswvi: eciu

npu pasHoyCKOPEeHHOM OBUICECHUU

Oe3 HauaAnbLHOU CKOPOCIU NYMU OMHOCAMCSL

KaK psi0 HeYémmuwlX yuceiu, mo

COOMBEMCMBYIoUuUe NPOMENCYMKU PEMEHU

00UHAKOBYL.
OrnpesienieHne yCKOpPEHUs Tea npu
PaBHOYCKOPEHHOM JIBFDKEHUH TI0 HAKJIOHHON
TI0CKOCTH. MI3MepeHune nmepro/ia u 9acToThl
oOpartieHus Tena no okpykHoctu. OnpeneneHue
CKOPOCTH PaBHOMEPHOTO JIBFDKCHUS TEJIa 10
OKpYXHOCTH. Perienue 3a7a4 Ha onpeiesicHue
KMHEMAaTUYECKUX XapaKTePUCTHUK MEXaHUYECKOTO
JBUKEHUS pa3IUYHBIX BUJIOB. Pacmo3naBanue u

HpI/I6J'II/I)KéHHOe OINMMCAHUC PA3JIMYHBIX BUJIOB




MCXaHUYCCKOI'o IBUXKCHHS B IIPHUPOAC U TEXHUKE (Ha
mpuMepax CBO6OI[HO nagaronux T, IBUKCHU

KHNBOTHBIX, HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEACTB U

zp.)

1.2

BzaumoeiictBue Ten

20

IlepBbiii 3akoH HproTtona. Bropon
3akoH Herotona. Tperuii 3akoH
Hprorona. [IpuHIMn cyneprno3uuun

CHII.

Cuna ynpyroctu. 3akoH Tyka.
Cuna TpeHus: cuiia TpeHus
CKOJIbKEHUSI, CHJIa TPEHUS TTOKOS,

JpyTue BUJIbI TPEHUS.

Cuita TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

'Y ckopeHre cBOOOTHOTO TaICHUS.
/IBuxkenwne miuaHet BOkpyr ConHIa.
[TepBast KocMUYECKasi CKOPOCTb.

HeBecoMoCTh U eperpysKu.

HaGmonenne u 00CyKAEHUE ONBITOB C IBUKEHHEM Tela
IIPY YMEHBILIEHUHU BIUSIHUS IPYTUX Tell,
MPEMSITCTBYIOUINX ABUKEHHUIO. AHAIN3 TekcTa [anumes ¢
OINKCAHUEM MBICIIEHHOTO SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPLIMHU; BBIITOJHEHHUE

3aJIaHUM 110 TCKCTY (CMBICJ'IOBOG I-ITCHI/IC).

OOCyXneHrne BO3MOXKHOCTH BBITIOJTHEHUS 3aKOHA WHEPITUH]

B pa3JIMYHBIX CUCTEMAX OTCUéTa.

Ha6mronenue u o0CyXIeHHe MEXaHUYECKHUX SIBICHHH,
MIPOUCXOAAIIMX B cucTeMe oTcuéra «Tenexka» npu eé
[PABHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO

KaOMHeTa (PU3UKH.

JlelicTBUS ¢ BEKTOpAMH CHUJI: BBIIIOJHEHHUE 3aJJaHUI O

CJIOKCHUIO U BBIYUTAHHUIO BEKTOPOB.

PaBHOBeCcHE MaTEepUaIbHONU TOYKH.




IAOCOTFOTHO TBEPIOE TEIIO.

PaBHOBecue TBép,I[OFO TClaa C

MomeHT cuiibl. LleHTp TspkecTn

3aKPEIJIEHHON OChIO BpALCHHUSI.

Hal6mroenue u/umm npoBeIeHue OTBITOB,
IMTEMOHCTPHUPYIOITUX 3aBUCHMOCTh YCKOPEHHS Tea OT
MPUIIOKEHHON K HEMY CHJIBI M MAcChI TeJa.

IAHamn3 1 00BbICHEHHUE SIBJICHUI ¢ HCIIOIL30BaHHUEM
BTOpOro 3akoHa HproToHa. Pemenue 3amay ¢
MCII0JIb30BaHUEM BTOPOro 3akoHa HproToHa 1 nmpaBuiia
cioxxenust cuil. OnpesienieHue KECTKOCTU MPYKUHBI.
AHAJIN3 CUTYaIUi, B KOTOPBIX HAOIIOIAI0TCS YIIPYTUE
medopMaIuu, ¥ uX OObSICHEHHE C UCTIOIh30BAHUEM
3akoHa ['yka. Pemienue 3aga4 ¢ HCIOJIb30BAHUEM 3aKOHA
I'yka.

MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
0T CHJIBI HOpMANIbHOTO AaBneHus. O0cyxaeHue
[pe3ynbTaTOB HccienoBanus. OnpeneneHue
Kod(puImeHTa TpeHHU CKOJIBKCHHS.

I/I3MepeHI/Ie CHUJIbI TPCHUS ITOKOA.

Perenue 3a1a4 ¢ UCMONIb30BaHUEM (HDOPMYIIBI
ITJIs1 CUJIBI TPEHUS CKOJIBKEHHUSI.

IAHAJIA3 IBM>KEHUS TEJl TOJIBKO MOJI AEHCTBUEM
CHJTBI TSDKECTH - CBOOOTHOTO TaIeHHUSI.
OObsCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO TaJIEHUs OT MacChl Teja.

OreHKa BETMYUHBI CUJTBI TATOTCHHS,
IMEMCTBYIOLIEH MEXIY IBYMS TE€IaMU

(17151 pa3HBIX Macc).

AHaIN3 IBMYKEHUS HEOECHBIX TE

[MOJ ASMCTBHUEM CHIIBI TSITOTSHUS




(Cc MCIIOTIB30BaHUEM JIOTIOTHUTEIBHBIX
MCTOYHHKOB WH(OpMaIum).
Perenne 3a/1a4 ¢ UCIIOJIB30BAaHUEM 3aKOHA
BCEMUPHOTO TATOTCHHUS U (POPMYIIBI
1Sl pacyéTa CHUJIbI TSHKECTH.
IAHaJIN3 OPUTMHAIIBHOTO TEKCTA,
OTIHCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHUPHOTO TATOTECHUS; BBIITOJHEHHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE YTEHHUE).
Habnronenue u 00CyXIeHNE ONBITOB
10 U3MEHEHHIO Beca Teja MPHU YyCKOPEHHOM
ITBYKCHUU.
/AHaNTM3 yCIOBUH BOZHUKHOBEHHSI HEBECOMOCTH U
neperpysKu.
Pemenne 3aa4 Ha ornpe/iesieHne Beca Tela B
Pa3IMYHBIX YCIOBUAX. AHAIN3 CUII, IEHCTBYIOIINX HA

TCJI0, ITOKOALICCCA Ha OIIOpEC.

OnpeﬂeneHI/Ie LHCHTPA TAXKCCTHU PA3JIMYHBIX TCJI




1.3.

3aKOHBI COXpaHEHUs

10

Nmnynec tena. 3meHenue
uMmnyibca. UMiynbsce cuibl. 3aK0H
COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE JBH)KCHHC.

Mexanunueckas paboTa u
MoIHOCTb. PaboTa cuin TskecTH,
yHIpyrocTu, Tpeaus. CBs3b
SHEpPIuu 1 padoThI.
IToreHunanbpHas 3HEprus Tena,
IIOJAHATOrO HAJl IOBEPXHOCTHIO
3emud. [loTeHnmanbHas sHEprus
cKaTou npyxuHbl. Kunernueckas
sHeprus. Teopema o
KHHETHUYECKON SHEPTUH. 3aKOH
COXPaHEHHUsI MEXaHUYECKOMN

SHEPrUuu

HaGnronenue u o0CyXI€HHE OIBITOB,
JEMOHCTPHUPYIOIIUX Nepeady UMITYJIbca PU
B3aMMOJICHCTBUH TEJ, 3aKOH COXPAHEHHS UMITYJIbCa IIPU
abCOJIIOTHO YIIPYroM U HEYNPYroM B3aUMOJICHCTBUU TEIl.
AHanu3 cuTyanui B OKpyKaroliei sKu3Hu ¢

HCIIOJIb30BAHHUECM 3aKOHA COXPAaHCHHUA UMITYJIbCA.

PacnioznaBaHue sIBICHHUS PEAKTUBHOT'O IBHYKEHUS B
npupone u TexHuke. IIpuMeHenne 3akoHa coxpaHeHus
UMITyJIbCa IS pacy€Ta pe3yJIbTaTOB B3aUMOIEHCTBUS
Ten (Ha mpuMepax Heylpyroro B3auMoJIeiCTBUS,
YIPYToro HEHTPaIbHOI'O B3aUMOAEHCTBUSI IBYX

OJWHAKOBLIX TCJI, OJHO U3 KOTOPBIX HGHOI[BI/DKHO).

Pemenue 3a1a4 ¢ NCIOJIB30BAHUEM 3aKOHA COXPAHEHHUS
umnynbcea. Onpenenenue padoTsl CHIIBI YIIPYTOCTH MPH
oABEME Ipy3a C UCIOIb30BAHUEM HENOABUKHOTO U
MOJIBUKHOTO 0J10KOB. M3MepeHre MOIIHOCTH.
N3mepenne NOTeHIHAIIbHON SJHEPTUHN YIIPYTO
nehopMUpPOBaHHOM NpPYXUHBI. MI3Mepenue
KMHETUYECKOM SHEPrUH TeJla M0 NIMHE TOPMO3HOTO
IyTH. DKCIIEPUMEHTAIIEHOE CPAaBHEHUE U3MEHEHMS
MIOTEHIMAIbHOW U KHHETUYECKOM SHEPTUH Tea Npu
JBUKEHUH 10 HAKJIOHHOW INIOCKOCTH.
DKclepuMeEHTalIbHAs! TPOBEPKA 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPruU NpU CBOOOTHOM MaJICHHUH.
IIpuMeHeHne 3aK0Ha COXPaHEHUS MEXaHUYECKON

SHEPTUH JUIS pacu€Ta NOTEHIUAIbHOW U KUHETHYECKOM




SHG];)FI/Iﬁ Tena. Pemenne 3aJa4 C UCITIOJIb30BAaHUEM

3dKOHa COXpaHCHUA MEXaHUYEeCKOH OHEpPIrun

Hroro no pazgeny
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Pa3zgen 2. MexaHunuyeckue KoJjeoa

HHUSA U BOJIHBI

2.1

MexaHn4deckue KouebaHus

7

KonebarenbHOE NBHKEHUE.
OcHOBHBIE XapaKTEPUCTUKHU
KoJie0aHUi: TIepro/I, 9acToTa,
aMIuIuTya. MaremaTudecKui u
NPYKUHHBIA MasTHUKH.
[IpeBparenue sHepruu npu

KoJiIe0aTeTbHOM JABHKCHHMU.

3aryxarolye KojJeoaHusl.
By aeHHble KOJIeOaHusl.

Pe3onanc

HaGimrotenue xoyiebaHuii moj IeHCTBUEM CHIT TSHKECTH U
VIIPYTOCTH B OOHAPYKEHHUE MOAO0HBIX KOJICOAHHIA B
OKpY’KaroleM Mupe. AHanu3 Kojie0aHui Tpy3a Ha HUTH
1 Ha ipyxuHe. OnpeneneHne 4acToThl KoJaeOaHuit

MAaTEMAaTUYCCKOT'O U MPY>XUHHOI'O MassTHHUKOB.
HaGnronenue u o0bsiCHEHHE SBJICHUS pe30HAHCA.

HccnenoBanue 3aBUCUMOCTH TIepUoAa KojaebaHui
IIOABCHICHHOT'O K HUTHU rpy3a OT IJIMHBI HUTWU.
[TpoBepka HE3aBHCHMOCTH IEPHOJIa KOJICOaHH Tpy3a,
MIOJIBEIIICHHOTO K JICHTE, OT MacChI Ipy3a.
Ha6nronenue u o0CyX1€HNE OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBHCHMOCThH IepH0J1a KoeOaHuit
HPY)KI/IHHOFO MassTHHUKA OT MAaCChI pr33 U KECTKOCTH
npyxuHbl. [[puMeHeHne MaTeMaTH4ecKoro u

MPY>XUHHOI'O MasTHUKOB B Ka4YCCTBC Mozeeu 1




OnKCcaHus KojeOaHul B OKpyskaroieM Mupe. Permenue
3a/1a4, CBSI3aHHBIX C BEIYMCIIEHUEM HMIIA OLIEHKOM
4acTOTHI (TIeproia) Kojiebanuit Mzmepenue yckopenus
c80000H020 naoenus

2.2

MexaHHu4YeCcKHe BOJIHEI.

3ByK

Mexanuyeckue BoiaHbl. CBoiicTBa
MeXaHu4eCcKuX BOJIH. [IponosibHbIe
Y TIOIIepeYHble BOJHBI. JlinHa
BOJIHBI U CKOPOCTB €€
pacrpocTpaHeHus. Mexanuueckue
BOJIHBI B TBEPIOM TEJIE,
ceificMHuYecKHe BOIHBI. 3BYK.
I'poMKOCTB 3ByKa M BBICOTA TOHA.

Otpaxxenue 3Byka. IHppa3Byk u
YABTPA3BYK

OGHap}I)KeHI/Ie M aHaJIM3 BOJIHOBLIX SIBJICHUH B

OKpYyZKaromem MHUpe.

Habimoienue pactpocTpaHeHus MPOJOIbHBIX U
MOTIEPEYHBIX BOJH (HA MOJIENN) U OOHApYKEeHHE
AHAJIOTHYHBIX BUJIOB BOJIH B TIPUPOJIC (3BYK, BOJIHBI HA
BOJi¢). BbIunciieHue UIMHBI BOJIHBI U CKOPOCTH
pacnpocTpaHeHHs 3BYKOBBIX BOJIH. DKCIIEPUMEHTATLHOE
oTpezieNieHre TPaHHI] YaCTOThI CIBIIIUMBIX 3BYKOBBIX
kosnebanuii. HabmroeHre 3aBUCUMOCTH BBICOTHI 3BYKa
OT 4acCTOTHI (B TOM YHCIIE, C UCIOJIb30BAHUEM
MY3BIKQIBHBIX HHCTPYMEHTOB). Habmonenue u

00BICHEHUE SIBICHHS AKyCTHUYCCKOTI'O pE€30HaHCA.

Axammz OPUTHHAJIBHOI'O0 TCKCTA, MOCBAIICHHOI'O
WCIIO0JIb30BAaHUIO 3BYKa (MJIU yIBTPa3ByKa)
B TEXHUKE (9XOJIOKAIUS, YIBTPA3BYK

B MEJIMIIMHE U JIp.); BHIOJTHEHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE YTEHHUE)




Hroro no pazaeny
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Pa3nes 3. DiieKkTpoMarHuTHoeE NoJie U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1

DIIeKTPOMArHUTHOECTIONE
HBJICKTPOMAriHuTHBICBOJIHBL

DJIEKTPOMArHUTHOE

110J1€. DJIEKTPOMarHUTHbIE

BOJIHBL. CBOMCTBA3IEKTPOMArHUTH
pIX BoJtH. [IIkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
ANIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3H.
DieKTpoOMarHuTHas IpUpoIa
ceera. CkopocTh cBeTa. BomHOBBIE
CBOICTBA CBETa

[TocTpoeHue paccyxaeHni, 000CHOBBIBAIOLIHX
B3aUMOCBSI3b JICKTPUUYECKOTO U MAarHUTHOTO

noJiei. JKCIIepuMEHTAIbHOE U3YyYeHHE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C TIOMOIIBIO
MOOMIBHOTO TeNeoHa). AHAIN3 PEHTTEHOBCKUX
CHMMKOB Y€JIOBEYECKOT'0 OpraHu3Ma. AHAJIU3 TEKCTOB,
OTIHCHIBAIOIINX TPOSIBICHUS SJIEKTPOMArHUTHOTO
M3Jy4YCHUS B TIPUPOJIC: )KUBBIE OPTaHU3MBI, U3ITyYCHUS
HeOeCHbIX Tel (CMbICI0BOE uTeHue). Pacrio3naBanue u
aHaJIN3 Pa3IMYHBIX IPUMEHEHHUH AIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

W3y4eHne BOIIHOBBIX CBOMCTB cBeTa. Pemenne 3anad ¢
UCMOJIb30BaHUEM (DOPMYIT 151 CKOPOCTH
AJIEKTPOMAarHUTHBIX BOJIH, IJTUHBI BOJIHBI U YaCTOTHI

CB€Ta




Hroro no pazneny

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

3aKOHEBI

pacrnpocTpaHeHHs CBEeTa

JlyuyeBas mojnenb cBera.
HcTounuku cBerta.
[Ipsamonuneitnoe
pacrnpocTpaHEHHUE CBETA.
3armenus Connua u JIyHsI.

Otpaxxenue csera. [1nockoe

3epKayio. 3aKOH OTPaKECHUSI CBETA.

[Ipenominenue cBera. 3aKoH
npesioMienus ceera. [lomnoe
BHYTPEHHEE OTpPaKECHUE CBETA.
Hcnonas30BaHue MoJIHOTO
BHYTPEHHETO OTPAXKEHUS B

OIITUYCCKUX CBETOBOJAaX

HaOnroeHue onbITOB, JEMOHCTPUPYIOIINX SBICHUE
NPSIMOJIMHEHHOTO pacIpOCTPaHEHUS CBETa
(BO3HUKHOBEHHUE TCHH M MOJYTECHH), U UX
WHTEPIPETAIHNS C HCIIOIH30BAHUEM TIOHSITHS CBETOBOTO
nyda. OObsiICHEHHE U MOJICIMPOBAHUE COJTHEYHOTO U

JIYHHOTO 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTHU yrijia OTpaxx€Hust CBETOBOT'O
JIy4da OT yrIJjia MaiICHU. HSy‘lGHI/IC CBOMCTB I/I306pa)KeHI/IH

B IIJIOCKOM 3€pKajic.

Habmtoienue 1 00bsICHEHHE OTIBITOB 10 MOJTYYSHHIO
M300paXEHUI B BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
Habmtoienue 1 0ObsICHEHNE OTIBITOB 0 MPETOMIICHHIO
CBETa Ha TPAHUIIE PA3JIMYHBIX CPEJ, B TOM YUCJIE OMBITOB
C TIOJIHBIM BHYTPEHHUM OTpakeHueM. MccnegoBanne
3aBUCHUMOCTH yTJjia MPEJOMIIEHHUS OT yIJia MaJeHus
CBETOBOTO JIy4a Ha I'PAHUIIE «BO3yX-CTEKIIO».
Pacno3naBaHue sIBIEHUI OTPaKEHUS U TPETOMIICHUS
CBETa B [IOBCEIHEBHON XU3HU. AHAIN3 U 00BsICHEHUE

SIBJICHUS ONITUYCCKOTO MUPAKA.

Pemenne 3aaa4 C UCIIOJIb30BAHUEM 3aKOHOB OTPAXKCHUSA

H IIPCIOMIICHHA CBETa




4.2 | Junswl u ontnueckue 6 JIunza. Xop niydeit B IMH3E. [Tony4yenue n300pakeHHiA ¢ TOMOIIBIO cOOUparomen u
IpUOOPEI OnTuueckas cucrema pacceuBaroieii 1uH3. OnpeaeneHue GoKyCHOTo
doroannapara, MUKpOCKONa U pPaccTOSHUS U ONTUYECKON CHIIBI COOMPAIOILIEH JIMH3BIL.
Teneckormna. ['na3 kak ontudeckas | AHalIMU3 YCTPOICTBa U MPUHIMIA JEHCTBUS HEKOTOPHIX
cuctema. bauzopykocts u ONTHYECKUX MPUOOPOB: (poToanmapaTa, MUKpPOCKOIIA,
JAJIbHO30PKOCTh Teneckona. M3ydyenne monenu riasa Kak onTHYeCKOu
CUCTEeMBI. AHATN3 SIBICHUH OJIM30PYKOCTH U
JAIIbHO30PKOCTH, IIPUHIMIIA IEHCTBUS OUKOB
4.3 | Pasnoxenue Genoro ceera 3 Paznoxenue 6emoro cBera B Habimrotenue pas3noskeHust OeJIoro CBeTa B CIIEKTP.
B CIIEKTP crektp. OnbiTel HproToHA.
Habmtoienue 1 00bsICHEHHE OTIBITOB 10 MOJTYYSHHIO
CrnosxeHue CeKTPaJbHBIX I[BETOB.
0enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.
[ucnepcus ceera
[TpoBeneHmne 1 00BACHEHUE OIBITOB MO BOCIPUSITUIO
[[BETa MIPEIMETOB IPU UX HAOIIIOICHUN Yepe3 [IBETOBBIE
(GuibTPHI (IBETHBIE OUKH)
Wroro no pazneny 15
Pa3nen 5. KBanToBBIC SIBJICHUA
5.1 Hcnyckanue n 4

IOTJIOMCHUE CBE€Ta aTOMOM

Omneite! Pezepdopaa u
IUTaHEeTapHasi MOJEIIb
atoma. Mogens aroma
bopa. Ucnyckanue u
IIOTJIOLIEHUECBETA
atoMoM. KBaHTBHI.

JInHelyaTeie CIIEKTPBI

Ob6cyxnenue 1enu onbiToB Pesepdopnaa no
HCCJIETOBAaHUIO aTOMOB, BBIJIBUKEHHE TMIIOTE3 O
BO3MOXKHBIX pE€3yJIbTaTaX ONbITOB B 3aBUCUMOCTHU OT
MIPEJI0JIaraéMoro CTPOeHHs aTOMOB,
(dbopMyIMpoBaHUE BBIBOJIOB U3 PE3YIbTATOB OMBITOB.
OO6cyxneHnne mpoTUBOPEUYHNH TUTAHETAPHON MOJIETTH

aToMa M OCHOBAaHUM JJIs1 THIIOTE3bI Bopa (O)




CTaIlMOHAPHBIX OpOuTax 3nekTpoHoB. Habmonenue
CIUIOIIHBIX U JUHEWYATHIX CIIEKTPOB U3ITYUECHUS
pa3ianuHbIX BemlecTB. OObsICHEHHE JTUHEHUaThIX

CIICKTPOB HU3JTYUYCHUSA

5.2 CtpoeHue aTOMHOTO siipa PannoaktuBHOCTE. Anb(a-, Oeta- | OOcyx1eHHne BO3MOKHBIX THIIOTE3 O MOJEISAX CTPOCHUS

U ramma-uznydenus. CtpoeHue anpa.

aToMHOro siapa. Hyknonnas
Omnpenenenue cocTaBa siep MO 3aJaHHBIM MACCOBBIM U

MO/IeJIb aTOMHOTO siapa. 30TomBI.
3apsAI0BbIM YHCIIAM U IO MOJ0KEHHUIO B IEPUOIUYECKON

PanuoakTuBHbBIE pEeBpallIEHNUS.
CHUCTEME FJIEMEHTOB.

[Tepuon monypacmnaaa aTOMHBIX

ANEp AHann3 U3MEHEHUs COCTaBa SApa U €ro MOJI0KEHUS B
MEPUOIUYECKON CUCTEME MPU a-PaIUOAKTUBHOCTH.
HccnenoBanue TpeKoB a-4yacTull 110 TOTOBBIM
dboTorpadusm.
OO6HapyxeHue U U3MEepeHne paaualmoHHoro GpoHa ¢
IIOMOUIBIO JO3UMETPA, OLIEHKA €70 MHTEHCUBHOCTH.
AHanu3 OMOJIOrMYEeCKUX U3MEHEHUH, TPOUCXOAIINX
IO/ IEWCTBUEM PAINOAKTUBHBIX U3JIy4YECHHM.
Hcnonp30BaHre paJuoaKTUBHBIX U3IYy4EHUN B
MEIULIHE

5.3 | SnepHble peakuuu

SAnepHblie peakru. 3aKOHbI
COXpaHEHUs 3apsAI0BOTO 1
MacCOBOI'0 YUCEN. DHEPrus CBsI3U
aTOMHBIX sifiep. CBA3b MacChl U

OHCPTHHU. Peaknuu cunTe3a u

Pemenne 3aaa4 C UCIIOJIb30BAHUEM 3aKOHOB COXPAaHCHUSA
MAaCCOBBIX U 3apsAJ0BbBIX YHUCEI HA ONIPEACIICHUC
PE3YIbTATOB AACPHBIX peaKuHﬁ; aHaJIn3 BO3MOXHOCTH
NN HCBO3MOXXHOCTH SIILCpHOﬁ pCaKknuu. OI_ICHKa

OHCPTHUU CBA3U AACP C UCIIOJIB30BAHUEM (I)OpMYJ'ILI




nenenus saaep. Uctounuku
sHeprun ConHIA U 3BE3 .
SnepHas sHepreruka. [lerictBus
pPaZMOaKTUBHBIX U3ITy4YEeHUN Ha

KMBBIC OpTraHHU3MbI

DOiinmreliHa. O0CyKIeHNEe TePCIEKTHB UCIIOJIb30BaAHUS
YIpaBIsieMOro TepMosiepHoro cuute3a. OocyxaeHue
MPEUMYIIECTB U HKOJIOTMYECKUX MPOOIIEM, CBSI3aHHBIX C

SIICPHOM YHEPTreTUKON

Hroro no pazaeny

17

IHoBTOpPUTEJIHbHO-0000 110N MOYJIb

[ToBTOpEeHHE M 0000IIIEHNE
coJiepKaHus Kypca pU3uKu

3a 7-9 Kiaccel

Cucremarusanus U 00001IeHne
HPEIMETHOTO COJIEpKaHUS U
OTIBITA JCATEIBHOCTH,
PUOOPETEHHOTO NPU U3YyUYEHUU
BCETO Kypca (M3UKH OCHOBHOTO
o01rero oOpa3oBaHus.
IToaroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY DK3aMeHY 10
bu3uke 115 00ydaroUmxcs,
BBIOPABIIMX ATOT yUEOHBI

npeamMeT

BrimonHenune yueOHBIX 3aaHui, TPEOYIOIUX
JIEMOHCTpAIMKA KOMIIETEHTHOCTEH, XapaKTepU3YIOIIIX

CCTCCTBCHHOHAYUYHYIO I'PaAMOTHOCTb!:

- MPUMEHEHHUS MOJIyYEHHBIX 3HAaHUH IJIS1 HAYYHOTO
00BsicHeHUS! GU3NYECKUX SBICHUIN B OKpYKaIOIIEH
IpUpOJE,

B TTOBCE/THEBHOM JKM3HU U BBISBICHUS (PH3UICCKIX

OCHOB psiJla COBPEMEHHBIX TEXHOJIOTHH;

- IPUMEHEHHs OCBOCHHBIX DKCIEPUMEHTAIbHBIX
yMEHUH

JUTSL UccrieoBaHusl GU3NYECKUX SIBJICHUM, B TOM YHCIIe
JUTS IPOBEPKU TUIIOTE3H BBISIBJICHUS
3aKOHOMEpPHOCTEN. Penienne pacuéTHeIxX 3a1a4, B TOM
YlCIIe TPEINOJIAarariX UCI0Ib30BaHue (PU3NIECKUX
MojieJiel U OCHOBAHHBIX Ha COJEPKaHUH Pa3TUYHbIX

pa3znenoB Kypca ¢pu3uku. BoimonHenue u 3amura




I'PYIIIOBBIX WX HHAWMBUAYAJIIBHBIX IIPOCKTOB,

CBSI3aHHBIX C COJIEpKaHUEM Kypca GU3HKU

Hroro no pasneny 9
OBIIEE KOJIMYECTBO 102
YACOBIIO

I[TPO'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®dusnka — HaykKa O IPUPOJIE.
SIBnenus npupobl

dusznyeckue SABICHUS

5.09

7.09

duznyeckue BEJINYMHBI U UX
u3MepeHue

VYpok-uccnenoranue "M3mepenue
TEeMIIEPaTyphl MPU TOMOIIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4nuKa TeMIepaTypbl”

Metoabl Hay4HOTO MTO3HAHMSL.
Onucanne GpU3NIECKUX SBICHHIM C
IOMOIILIO MOJIEJIEN

VYpok-uccnenonanue "IIpoBepka
TUIIOTE3Bl: 1aJbHOCTD MOJETA
[IapHKa, MyLIEHHOTO
TOPU30HTANIBHO, TEM OOJIbLIE, YeEM
OosbliIe BICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILLIECTBA

12.09

14.09

19.09

21.09

26.09

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBr>keHue 4acTHIl BEIESCTBA

28.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OnbITHI 11O

9 HaOJIFOJEHUIO TEIJIOBOrO 3.10
paCIIMPEHHS Ta30BY
10 ArperaTHble COCTOSIHHSI BELLIECTBA 5.10
Oco0eHHOCTH arperaTHbIX
1 cocTossHUA Boabl. O000IIEHHE 110 10.10 bu6mmoreka [IOK
pasneny «llepBoHadanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHUHU BEUIECTBAY
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE I/III[-IepaBHOMepHOC 12.10 bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Cxopoctb. Equnauiisr ckopoctu 17.10 https://m.eds0o.ru/ff0a079c
bu6mmorexa [IOK
14 Pacuer nytu v BpeMeHU IBUKEHUS 19.10 https://m.edsoo.ru/ff0a0aed
15 Nuepuusa. Macca — Mepa 24.10 bubnuoreka [IOK
MHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IInotHOCTH B TBa. Pacu
16 M;I:CI)I 210061):11\141; E:FCJ'IZ nj ZFZT 26.10 bubnuorexa LIOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTHU
JlaboparopHnast pabota ) > YET
17 «OmnpeneneHue TIOTHOCTH TBEPIOTO 711
TeIay
18 Pemenue 3anau mo teme 0.11 bubmuorexa [JOK
"ITnoTHOCTH BerecTBa" https://m.edsoo.ru/ff0al123c
Cuna xak XapakTepuCTHKa
19 B3auMoaercTeug Ten. Cuia 14.11

ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Jlaboparopnas pabota «M3yueHue
3aBUCHMOCTH PACTSHKCHHS

20 16.11
(medopmanun) Mpy>KUHBI OT
MPUIIOKEHHOMN CHITBI»
21 SIBnenue Tarorenns. Cuiia TSOKECTH 21.11
22 - “Me;K Hy;zﬂoi T}Dl;’eecneI ; e 23.11 bubmorexa HOK
Maccoii Tena. Bec Tena. Pemenn .
B " https://m.edsoo.ru/ff0al778
3ama4y o teme "Cua TSKeCTH
) g)nna TSDKECTH Ha JPYTUX TUIaHeTaxX. . BuGmmorexa LOK
W3NYECKHE XapaKTEPUCTUKU .
p P https://m.edsoo.ru/ff0a1502
IUTAHET
bu6mmoreka [IOK
24 41 . 30.11
3MEpeHHe CHl. JIHaMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H 512
ce Tera. HIeBecoMoTth https://m.edsoo.ru/ff0al778
26 IS:III'(I) X;ii:;g;ixn?: ’ HOH IpsIMOi 7.12 bubmorexa HOK
p - a p ) ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOAs CHIT
97 'l‘)emeHHe i;a)laq 110 TeMe ) 12.12
PaBHopelicTByIOIIIAs CHIT
Cuna TpeHus u e€ Bubl. TpeHue B bubnuoteka [JOK
28 14.12
NPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
s zazucmzocmocnfm TpeI:I/I}Ie o1 BuGmiorexa LIOK
KOJIbKEHUS OT CHJIBI JABJICHUS U .
. JIBT 2B https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAFOIIHXCS
ITOBEPXHOCTEN»
30 Pewrenue 3anau Ha onpeneneHue 21.12



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

PaBHOJCHCTBYIOIIEH CUJIIbI

Pemrenue 3agau mo remam: «Bec
tenay, «['paduyueckoe n3oodpakeHue

bubmuoreka [JOK

31 cri», «CHIIBI», 26.12 https://m.edsoo.ru/ff0alde0
«PaBHOZIEHWCTBYIOIAS CUID»
KontponbHas paboTa mo TeMam:
«MexaHn4ecKoe IBUKCHHEY,
32 «Macca, IIIOTHOCTEY, «Bec Temay, 28.12
«['paduueckoe n3odpakeHNe CUID»,
«Cubi»
33 JlaBnenue. CriocoObl yMEHbBILICHUS U 3-UET bubmuorexa [JOK
YBEJIMYCHUS JTABICHHS 9.01 https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 i:[[aBneHHﬂ rasa oi 00bEMa 11.01 bubmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBiaeHUS TBEPIABIMU
35 TeJIIZlMHH mgﬂKOCTﬂMI/I u I;;ISaMI/I. 16.01 bubmorexa [JOK
’ https://m.edsoo.ru/ff0a25b0
3axon [lackans
aBJICHUE B YKUIKOCTH U rase,
36 beBaHHoe ﬂeﬁ(I:[TBHeM CHJIBI 18.01 bubmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSHKECTHU
37 Pemenue 3aga4d no teme «/laBienue 23.01 bu6mmoreka [JOK
B JKHUIKOCTHU M rase. 3akoH [Tackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarompecs cocynst 25.01 https://m.edso0.ru/ff0a2970
. bubmnoreka [IOK
39 Pnnpapmireckuii npece 30.01 https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmneBoit 01.02



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

JKHUJKOCTHBIM HACOC

41 AtMocdepa 3emin ¥ IPUIUHBI €€ 6.02 bubmuorexa [JOK
CYILIECTBOBAHUS ' https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHoe 8.02 bubmuorexa [JOK
JIaBJICHHE ' https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armochepHOro 13.02 bubmumoreka [IOK
nasnenus. OnbiT Toppuuerm ' https://m.edsoo.ru/ff0a2da8
Ny 3aBUCUMOCTB aTMOC(HEpPHOTO . BuGmmorexa LOK
ABJICHHSI OT BBICOTHI Ha/I YPOBHEM
AaBl AP https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubmmorexa LIOK
45 20.02
JaBIICHHE HA Pa3IMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
6 Pewenne 3amad o reme 99 02
ATmocdepHoe naBneHue"
47 I[:ﬁCTBI;I:e )I:)I/;I[KOCTI/I I/; rgsa Ha 1702 Bu6morexa LIOK
mor HHOE B HUX TEJIO. :
Py« https://m.edsoo0.ru/ff0a3276
Apxumenosa cuia
JlaGopatopHnas pabora
«OmnpeneneHue BhITAIKUBAIOIIEH bubnunorexa [JOK
48 . . 29.02
CHJIBI, JICHCTBYIOIICH Ha TeJIO, https://m.edsoo.ru/ff0a33fc
MOTPY’KEHHOE B JKUIKOCTH
JlaGopatopHas paboTa 1o Teme
. :I/JII(;CE?OBaH:e ;i]?l;l/{(;I/IMOCTI/I Beca o3 BuGmorexa LOK
© one Ov 0ope ' https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B HJIKOCTh YaCTH
Tema»
b K
50 [InaBanue Ten 7.03 nommorexa LIO

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

51

52

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Wiu
KOHCTPYHPOBAHUE JIOAKH U
oIpeJieNieHue e€
rpy30n0abEMHOCTH"

Pemenue 3aga4d mo Temam:
«IlitaBanue cymoB.
BosnyxomnaBanue», «/laBinenue
TBEPJBIX T, )KUJIKOCTEH U Ta30B»

12.03

14.03

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

53

KonTponbhas padota no teme
«/laBneHue TBEpABIX TET,
AKUIKOCTEH U Ta30B»

19.03

54

55

Mexannueckast pabora

MomnocTs. EquHune MOIIHOCTH

21.03

04.04

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPH
HoabEME IO JIeCTHHUIE"

9.04

S7

58

59

[Ipoctele MexaHu3MBI. Ppryar.
PaBHOBecHE cun Ha peiyare

Pbruaru B TexHHKe, OBITY U
npupoe. Jlaboparopnas pabota
«HccnenoBanne ycioBAn
PaBHOBECHSI pbIyara

Pemenue 3amau mo teMe «Y CI0BUS
paBHOBECHSI pblUara

0.5

11.04

16.04

18.04

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

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

60

Koaddumnment nonesnoro aecTeus

0.5

23.04



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Mexanmu3ma. Jlaboparopuas padota
«3mepenue KII/ naknonHoM
TUTOCKOCTI

61

62

63

Pemrenne 3agay mo teme "Padora,
mMottHocTb, KIT/"

MexaHnueckast S3Heprusl.
Kunernueckas 1 noTeHIMaIbHAs
SHEeprus

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

25.04

30.04

02.05

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

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

64

YPOK-3KCIIEPUMEHT MO TEME
"DKCnepUMEHTaIbHOE OIpeIeTICHHE
W3MEHEHUS KUHETUYEeCKOU U
MOTEHIIUATILHON YHEPTHH MPU
CKaThIBAaHHUH TeJa 110 HAKIOHHOM
IJIOCKOCTH"

7.05

65

Kourpoabsnas padora B pakax
NPOMEKYTOYHOI aTTecTAlNU

14.05

66

67

68

[ToBTopenue. Pabora ¢ TekcTamu 1mo
TeMe "MexaHnuyeckoe ABuKeHue"

[ToBTOpenue. PaGora ¢ TekcTamu 1o
teme "JlaBneHue TBEPABIX Tell,
JKHAKOCTEH 1 ra3oB"

[ToBTOpenue. Pabora ¢ TekcTamu 1o
teme "Pabota. MOIIHOCTB.
Oneprus"

16.05

21.05

23.05

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68



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

8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrpoubnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YyYeHUS
padoThI padoThI pecypcel
OCHOBHbIE TOJI0XKEHUS
1 MOJIEKYJIAPHO-KMHETUYECKOI 1 5.09 bubmuorexa [JOK
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 7.09
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 12.09 bubnuorexa [JOK
ra3000pa3HOro COCTOSIHUIT BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPIOTO,
KHUJIKOTO W Ta3000pa3HOTO
4 COCTOSIHU BEIlleCTBAa HA OCHOBE 1 14.09
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
bu6mmoreka [JOK
5 Kpucranmuueckue u amopdHbIe TEIa 1 19.09 https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 1.09 bubnuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TemoBoe pacmmpeHne u cxaTue 1 26.09 https://m.edso0.ru/ff0a5a26
Temmneparypa. CBsi3b TEMIIEPATYPHI
8 CO CKOPOCTBIO TETIOBOTO JBUKEHUS 1 28.09
JaCTHI]
9 Buytpennss sneprus. CrocoOsl 1 310 bub6nuorexa [IOK

U3MEHEHHUs BHYTPEHHEN SHEPTUH

https://m.edsoo.ru/ff0a5c60



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

bubmuorexa [JOK

10 Bryet Terutomepe 510 https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
11 10.10
BEILIECTB U MAaTEPHAJIOB B LIEIISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonnuectBo TeruioTel. Y aenbHas 12.10 bu6mmoreka [IOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976
aBHCHUE TEILIOBOro OallaHca.
13 ¥§HJ‘IOO6MGH 1 TEILIOBOE 17.10 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
Jlaboparopuas pabota
14 "UccneqoBaHue ABJICHUS 19.10 bu6mmoreka [IOK
TEIUI000OMEHA IIPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"
Pacuer koaudecTBa TEIIOTHI,
15 HEO0OXOMMOTO JIJIsI HarpeBaHusl Tena 24.10
Y BBIIEISIEMOTO UM TIPH
OXJIAXKICHUH
JlabopaTopnas pabora
16 "Onple)z[engHHe I})IzleJH)Hoﬁ 26.10 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIECTBA
17 DHeprus ToIUIMBA. Y IenbHas 2-YET bubnunoreka [JOK
TEIUIOTa CrOPaHUs 7.11 https://m.edsoo.ru/ff0a7b5a
[InaBneHue U oTBEpIcBaHUE
18 KPUCTAJUTMYECKUX I;Ie[ﬂ. VY nenvHas 9.11 bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TEIIOTAa TUIABJICHHS
19 JlaboparopHast pabota 14.11 bubmuoreka [JOK



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

"OnpeneneHue yaenbHON TemIOThI
JIaBJeHus apaa"

https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHICHCAIIHSL.
Hcnapenue

Kuneunune. Y aensHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCHUMOCTb TEMIIEPATYPhI
KHUIICHHUS OT aTMOC(EPHOTO
JABIICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJIbHOH BIaXXKHOCTHU
BO3yXa"

Pewenue 3anau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

16.11

21.11

23.11

28.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurateneif. [lapoBas TypOuna.
JIBurareisr BHYTPEHHETO CrOpaHUs

30.11

25

26

27

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIATA
OKpY>Karolleu cpeibl

3aKOH COXpaHEHUs U MPEBPAILCHUS
SHEPTUH B TEIIOBBIX MpoIeccax

[ToaroroBka Kk KOHTPOILHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meHneHune arperaTHbIX COCTOSIHUI
BenecTna"

5.12

7.12

12.12

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

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

28

KonTponbHas pabora no teme

14.12

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

"TemnoBele aBieund. M3smenenne
arperaTHbIX COCTOSIHUI BelecTna'

https://m.edsoo.ru/ff0a86ae

Dnekrpusanus Ten. [[Ba pona

29 19.12
JIEKTPUUYECKUX 3aps/IOB
VYpok-uccienoBanue
30 "DyekTpu3anus TeJ HHAYKIIUEH 1 21.12
MPU CONTPUKOCHOBEHUM"
31 B3anmoneiicTBue 3apsyKeHHBIX TEII. 26.12 bu6mmoreka [IOK
3akon Kymnona ' https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
39 HanpsikeHHOCTD 371€KTpUUYECKOro 98.12 bubnnorexa [HOK
noJ1st. [IpuHIUT Cynepno3HIum ' https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocurenu snexTpudeckux 3apsaos.
. 3-UET
33 DnemeHTapHbIi 3apsa. CTpocHHE 9.01
aroma '
[IpoBOIHMKYN U AUDIIEKTPUKHU. 3aKOH bubnunorexa [JOK
34 11.01
COXpaHEHHs AIIEKTPUUECKOTo 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemrenne 3a1a4 Ha npuMeHeHne bubnnorexka [JOK
35 . 16.01
CBOMCTB DIIEKTPHUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
| cnmecrsosmmin. Herommt g DromoresallOK
ym ’ ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
bubmuorexa [JOK
37 i 23.01
JleHCTRIT SMEKTpItieckoro Toka https://m.edsoo0.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 ANEKTPUYECKOTO IOJISI Ha 25.01

MPOBOJIHUKYU U IUDIIEKTPUKH"



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

DNEeKTPUYECKUM TOK B MeTaJljIax,

bubmuorexa [JOK

39 30.01
JKUIKOCTSAX Y ra3ax https://m.edso0.ru/ff0a9838
40 DneKkTpruyecKas 1enb U e€ 01.02
COCTaBHbBIE YaCTH
C . JIab 0
o | S il 5 o | Drowaiox
B P peryimp ' ' https://m.edsoo.ru/ff0a8bd6
TOKa
DJICKTPUUECKOE HAMPSKCHHE.
BoasT™metp. JTaboparopHas paboTa bubnnoreka [JOK
42 0.5 8.02
"H3mMepeHue U peryJIupoBaHue https://m.edsoo.ru/ff0a9el4
HanpspKeHus"
“ S}OHpOTI/IBJIeHI/Ie MIPOBOIHHKA. 200 BuGmiorexa LIOK
€IbHOE COIIPOTHBIIEHHE :
g P https://m.edsoo.ru/ff0aa738
BEILECTBA
Jlaboparopuas pabota
44 :iaBI/(I)CI/IMOeCTB aneKOTp:qGCK;)rOo . , . BuGmorexa LIOK
[IPOTHBIIEHHS TIPOBOJHUKA OT €T
P POBOA https://m.edsoo.ru/ff0aa738
JUTWHBI, TJIOIIA/H TTOTIEPEYHOTO
ceueHus u marepuana”
15 | sempmcenn,Sosan Oves s so0p | Bubmiorexa LIOK
p ’ a ' https://m.edsoo.ru/ff0aad4a
ydacTKa [enu
JlaGopatopHnas pabora
46 TI(:IIS: HTOBﬁpffeaBimiﬁ cnff I 1 22.02 bubamorexa IOK
A pes p P> ' https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3nucTope”
47 [TocnenoBarenbHOE U MapaIeNIbHOE 27.02



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COCAUHCHU IMMPOBOAHUKOB

JlabopaTtopHas pabora "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSIKECHUN

bubmuoreka [JOK

48 [PH TIOCIIEI0BATEILHOM 29.02 https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHas pabora "IIpoBepka
MpaBuia JJis CWJIbl TOKa MPU bubmuorexa [JOK
49 5.03
napauIeIbHOM COEIMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3ana4y Ha IpUMEHEHHE
50 3aKOHa OMaI[I[J'ISI panI)I/I‘IHOFO 7.03 bubmorexa [IOK
https://m.edsoo.ru/ffOaaf8a
COEMHEHUS IPOBOIHUKOB
PaboTa u MomHoOCTh
51 3J'IeKTpI/IlIeCKI§FO TOKa. 3aKOH 12.03 Bubmiorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
Jlaboparopuas pabota
52 "Onple)z[engHHe 1;)360TBI Y MOIIIHOCTH 14.03 bubmmorexa LIOK
| https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DNeKTPUYECKHE LIETH U
53 MOTPEOUTEINHN IIIEKTPHUIECKOU 19.03 bubnuoteka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUC
[ToaroroBka Kk KOHTPOIBHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsibl.
54 3apsKeHHbIE TeJlfI)a U uX ™ 21.03 Bubmiorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
B3anMOIeicTBUS. [ToCTOSTHHBII
AIEKTPUICCKUN TOK"
55 KonTponbHas pabota mo Teme 04.04 bu6mmoreka [JOK



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

"DJIeKTpUUECKUE 3apsbl.
3apshKeHHbBIE Tella U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/ff0abea8

ITocTostHHBIC Mar"HuThbl, UX

56 . 9.04
B3aUMO/JIEIICTBUE
57 VYpoxk-uccienoanue "M3yuenue 1 11.04 bubmuorexa [JOK
MOJIeH TIOCTOSIHHBIX MAarHUTOB" ' https://m.edsoo.ru/ff0ac3d0
M .M
5| s e e s o DLk
% ' https://m.edsoo.ru/ff0acOba
Ha 3emuie
O C) .M
59 3;11)(1: szzi):)?"o Ti:lﬁz:znﬁt 18.04 Bubmiorexa LIOK
P ' https://m.edsoo.ru/ff0ac1d2
10JI€ KaTyIIKU C TOKOM
[TpuMeHeHne HIIeKTPOMarHuTOB B
TexHuke. JJaboparopnas pabota bubnnorexa [HJOK
60 " . 0.5 23.04
W3yueHune neiicTBUSI MArHUTHOTO https://m.edsoo.ru/ff0ac74a
I10JI HA IPOBOJIHUK C TOKOM"
DNeKTpOABUTATEIb TOCTOSIHHOTO
Toka. Mcrions3oBanue
6L yerpoticrsax i na tpascriopre. psoq  DromoresallOK
yerp P pre. ' https://m.edsoo.ru/ff0ac86¢c
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI eKkTpoaBuraTesns"”
OmnbrTer @apanest. 3akoH
62 AJIEKTPOMArHUTHON MHYKIIWH. 30.04

IIpaBuio Jlenuna



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

OnexrporerepaTop. CriocoObl

MIOJIYYEHUS DJIEKTPUUECKOW SHEPTUH.

63 DIEeKTPOCTaHIIUU Ha 1 02.05
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPrUn
64 [ToaroroBka K KOHTPOJILHOU paboTe 1 7.05
KontposnbHas paboTa B pamMkax bubmuorexa [JOK
65 . 1 14.05
MPOMEKYTOYHOU aTTeCTalluN https://m.edsoo.ru/ff0acb14
66 IToBTrOpenue. Pabora ¢ TekcTamu 1mo 1 16.05 bubnnoreka [JOK
teme "TernoBsie siBieHuUS" ' https://m.edsoo.ru/ff0acc5e
67| o Moot onoewssons | 1 sos  BrbmoresallOK
. P ' https://m.edsoo.ru/ff0acdc6
TOK
68 HOBT(:peHI/Ie. Pa6ora c TCKC'TaMI/I o 1 93.05
TeMe "MarauTHbIC SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYCHUsS
padoThI padoTshI pecypchl

1 MexaHn4uecKkoe IBUKEHUE. 1 2.09
MartepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 4.09 bu6mmoreka [IOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 7.09 bubnnorexa [HOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIUHEHHOE 7.09

4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 [TpsimonHEtHOE pPaBHOYCKOPEHHOE 1 11.09 bubnnoreka [JOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MIPSMOJIMHEHHOTO 14.09

6 PaBHOYCKOPEHHOTO JIBHKCHUS. 1
I'paduk ckopoctu
JlaGopaTtopHnast pabota 14.09
"OnpeneneHne yCKOpeHus Teja npu bubnuoteka [JOK

7 1 1
PaBHOYCKOPEHHOM JIBUKEHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIOCKOCTH"

8 CBobOonHoe nageHue Tei. OnbIThI 1 18.09
lanunes
PaBHOMEpHOE ABMXKEHUE TTIO 21.09 BuGmiorexa [IOK

9 okpykHocTH. [leproa u yacrora 1

oOpamienus. JIuneiHas u yriaosas

https://m.edsoo.ru/ff0ael76



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

CKOPOCTH

10 LleHTpOCTpEMUTENLHOE YCKOPEHHE 21.09
11 [lepBerii 3akon HetoTona. Bektop 25.09 bubmuoreka [IOK
CHUTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3axkon HeroToHa. 28.09 bubmuorexa [JOK
PaBHoeiicTBYyIOIIAs CHIa https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akoH HproToHa. 28.09 bubmumorexa [IOK
Cyrneprno3unus it https://m.edsoo.ru/ff0ag982
14 Pemenue 3a1auy Ha npuMeHeHME 02.10 bubnnorexa [HJOK
3akoHOB HproTOoHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocru. 3akoH ['yka 0>.10 bubamorexa LIOK
https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amau mo teme «Cuita 05.10
YIIPYTOCTHY
JlaGopaTopHnas pabora 09.10
17 <<OHpI;I[eJII;HI/IeI:KeCTKOCTI/I bubmmoreia LIOK
https://m.edsoo.ru/ff0aee28
PYKAHBDY
18 Cuna Tperms 12.10 bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo teme «Cuna 12.10 bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopnas pabora 16.10
20 "OHpIe)JleHEHI/Ie ioa(b(bnunema bubmmoreia LIOK
p https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJTBKCHHUS
Pemienne 3agay 1mo Teme "3aKOHBI 19.10
21 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

19.10

bubmuoreka [JOK

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/ff0af044
najacHus
Ypok-koudpepenuus "/IBmxenue ten 23.10
23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["amakTukn"
Pemenue 3amaa mo treme "Cuia 26.10
24 TSKECTU U 3§KOH BCEMHUPHOI'O Bubmorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [TepBas kocMHYecKasi CKOPOCTb. 26.10 bubnnoreka [JOK
HeBecomocTh 1 mieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuallbHOW TOUKH. 06.11
26 AOCOIIOTHO TBEPIOE TEIIO. bu6mmoreka [IOK
PaBHOBecue TBEPIOro TEa C https://m.edsoo.ru/ff0afe36
3aKPEIIEHHONW OChIO BPAIICHUS
27 MowmeHT cunbl. LeHTp TsKECTH 09.11
28 Pemenue 3amau nmo teme "MoMeHT 09.11 bu6nmoreka [JOK
cuisl. Lentp tsokectn"” https://m.edsoo.ru/ff0b02b4
ITonroToBka Kk KOHTPOJIBHON padoTe 13.11
29 50} I[TCMG "MexaHHquoe JIBI/II:KCHI/IG. bubmmorexa [JOK
5 https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KoHTponbHas pabora 1o Teme 16.11
30 "MGXI;HI/I‘IGCK(I:G IBIDKEHUE. bubmmorexa [IOK
N https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten"
Nmnynec Tena. UMnynbsc cuiel. 16.11
31 3aKOH COXpaHEHUsl UMITYJIbCa. bubnmnoreka [JOK

Yupyroe u Heynpyroe
B3aMMOJICHCTBHE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Perenue 3aga4d mo reme "3akoH

20.11

bubmuorexa [JOK

32 COXpaHCHHs UMITyibca" https://m.edsoo.ru/ff0b096c
33 Ypok-koH(pepennus "PeaktuBHOE 23.11
JBUKEHUE B IPUPOJE U TEXHUKE"
23.11 bu6mmoreka [IOK
34 Mexanundeckas paboTa U MOIITHOCTh https://m.eds0o.ru/ffob0ag4
35 PabGota cuiibl TSOKECTH, CHITBI 27.11 bubmuorexa [JOK
YIPYTrOCTH M CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota 30.11
36 «Omnpenenenue paboThl CUIIbI TPEHUS
IIPY PAaBHOMEPHOM JIBHKCHHH TEJIa
110 TOPU30HTATLHON TTOBEPXHOCTHY
37 CBs13b SHEpruu U paboTHI. 30.11
[ToreHunaneHas s3HEprus
38 Kunernaeckas sneprus. Teopema o 04.12 bubnnoreka [JOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aK0oH COXpaHEHUs YHEPTUHU B 07.12
MEXaHHUKE
40 JlaGopatopHas pabora «3yueHue 07.12 bubnuoreka [IOK
3aKOHA COXPAHEHUS SHEPTUH» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE H €TO 11.12 bu6nmoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromiue KoueoaHusl. 14.12
42 BLHZ;K)I::{HHe Kosie0aHusl. Brbmiorexa LIOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuueckuii U Ipy>KUHHbBIN 14.12

MassTHUKHU



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

44

VYpok-uccnenoanue «3aBUCUMOCTh
nepuoja KojaebaHui oT KecTKOCTH
MPYKUHBI U MAacChl TPy3a»

18.12

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

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHNYECKUX KOJIeOaHUIX

JlaGopaTtopHnas pabota
«OrmpenerieHue 4acToThl U IEPHo/Ia
KOJICOAHUH MPYKUHHOTO MasTHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MeXaHW4YEeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIC BOJIHBI

21.12

21.12

25.12

28.12

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepenuus "MexaHnUECKHe
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOIHEBI"

28.12

50

51

52

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

2-T10J1

11.01

11.01

53

54

VYpoxk-koHpepennus "YapTpa3ByK u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJILHOU paboTe

15.01

18.01

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [JOK



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

110 TeMe "3aKOHbI COXPaHEHHUS.
MexaHudeckue KojieOanusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonTtponsnast pabora o Teme 18.01
55 "3aKOHBI COXPaHEHUS.
Mexannueckue KoineOaHust U BOJHBI"
56 DIIeKTPOMarHuTHOE TOJIE. 22.01 bubmuorexa [JOK
DJIEKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH 25.01
Ypok-konpepennus "Llkana 2501
58 AJIEKTPOMATrHUTHBIX BOJIH. bubmmoreka [IOK
Hcnonp30BaHue 3J€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
Ypok- "N 29.
5 cnolier snetpovarmHX RO biorera LIOK
P \ https://m.edsoo.ru/ffOb2c6c
MOMOIIIbI0 MOOMIIBHOTO TesedoHa
Pemenue 3amau Ha onpeneneHue 01.02
60 YaCTOTHI U JJIMHBI
AIEKTPOMArHUTHOUN BOJTHBI
C) . 01.02
o | o
P ' https://m.edso0.ru/ffob31d0
CBOICTBa CBeTa
151 T i 05.02
0 | o
NpOCTPaHEHHUE CBeTa. 3aTMEHUS
PaeHiposTp https://m.edso0.ru/ff0b3658
Connua u JIyHsl
3 .3 . 08.02
AKOH OTpaKeHUs CBeTa. 3epkala BuGmorexa LOK
63 Pemenue 3anau Ha IpUMEHEHNE

3daKOHa OTpPAKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4



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

[Ipenomiienue cera. 3aKkoH

08.02

bubmuorexa [JOK

o4 IpeJIOMIIEHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKeHUE 12.02
cBera. Mcronp30BaHue MOJIHOTO bubnmoreka [JOK
65
BHYTPEHHET'O OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONITUYECKHUX CBETOBOAAX
JlaGopaTtopHnas pabota 15.02
"UccnenoBanue 3aBUCUMOCTH yTJia
66 IPEJIOMIJICHUS] CBETOBOTO JIyda OT
yria rajgeHus Ha rpaHule "Bo3ayX-
cTekiao""
Ypok-koHpepeHIus 15.02
"Hcnonp30BaHuE TIOJHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS
CBS3B"
68 JIunsel. OnTUYecKas CUila JTMH3BI 19.02 Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n300paXkeHUi B JIMH3aX 22.02 Bubmorexa IOK
https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnast pabota 22.02
70 "Onpenenenne GOKyCHOTO bubnuoteka [JOK
PACCTOSIHHS M ONITUYECKON CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
Ypoxk-koHpepennus "OnTuyeckue 26.02 bubmuorexa [JOK
71
JIMH30BbBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 I'ma3 xak onTuyeckas cucrema. 29.02 bu6mmoreka [JOK

3peHue

https://m.edsoo.ru/ff0b4684



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

Ypok-koupepenmus "JlepexTo

29.02

3 3penus. Kak coxpanuts 3penue”
Paznoxxenne 6eoro cBeTa B CIIEKTP. 04.03
72 OmneiTel HetoToHa. CnoxkeHue bubnmoreka [JOK
CIIEKTPaJIbHBIX BETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
CBETa
JlaGopaTtopHnas padota "OmbITHI 11O 07.03
A3JI0)KEHUI0 OEJIOr0 CBETA B CHEKT
75 E BOCIPHSATHUIO [[BETA MPEIMETOB HIE)I/I Bubnuorexa LIOK
https://m.edsoo.ru/ffOcOe2a
WX HaOJIFOJICHUU Yepe3 IBETOBBIC
bunbTph"
VYpok-npaktukyM "BonHoBbIE 07.03
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTepepeHms u audpaxms”
77 OmnbiTel Pezepdopaa v mianerapHas 11.03 bubnnoreka [JOK
MO/IeJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [loctynars! bopa. Mozens aroma 14.03
bopa
Hcnyckanue v nor HU .
79 aT(Z)l\Z,:M?KBZHTLI(? ;Z;H:ﬁqaisliem o bubmmoreia LIOK
https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypok-npaktukym "Habnronenue 21.03 bubnmnoreka [JOK
CIIEKTPOB HCIyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI 21.03 bubmorexa HOK
https://m.edsoo0.ru/ff0c1672
82 Ctpoenune aTOMHOTO sipa. 04.04 bubmuorexa [JOK
HyxksoHHas Moienb https://m.edsoo.ru/ff0c18ac
83 PaguoakTuBHBIE TIPEBpAILICHHUS. 04.04 bubnuorexa [IOK



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

HN30TomEbI

https://m.edsoo.ru/ff0clal4

84 Pemenue 3amad 1o teme: 08.04 bu6mmoreka [IOK
"PaimoakTHBHbIC IPpEBpaIieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmana 11.04
Ypok-koH(pepeHus 11.04

86 "g)a,I[I/IOEIK”SIBII)-IBI: U3JTyYeHHs B bubamotexa LIOK

| https://m.edsoo.ru/ff0c2126
PHUPOJIe, MEIUIINHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI 15.04
87 C(;HX[I))aHeHII;I)}I 3aI;;IILOBor0 u bubmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

88 DHeprus CBSI3u aTOMHBIX SIIIEP. 18.04 bubnuorexa [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anay no teme "Snepuoie 18.04
peakiuu"

90 Peakiiuu cuHTE3a M IETIEHUS sIep. 22.04 bu6mmoreka [IOK
Hcrounnku sueprun ComHIa U 3BE3]] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenius "Anepuas 25.04

01 sHepreTuka. JlercTBus
paZMOaKTUBHBIX U3NTyYEeHUN Ha
JKUBBIE OpraHU3MBbI"

92 IMToaroroBKa K KOHTPOJIBHOMN paboTe 25.04 Brbmiorexa LIOK

https://m.edsoo.ru/ff0c223e

93 KonTpoJsbHnasi pabGora B pamMkax 19.04
NMPOMEKYTOYHOM aTTecTalluu
[ToBTOpenue, 06001IeHNE. 02.05 BuGmorexa OK

94 JlaGopatopHbie pabOTHI IO KypCy

"B3zaumMonencTBue Tea"

https://m.edsoo.ru/ff0c245a



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

[ToBTopenue, 0600menue. Pemenne

02.05

bubmuoreka [JOK

95 1
pacquHI,’,IX 1 KAACCTBCHITBIX Saf[aq https://m.edsoo.ru/ff0c2572
1o Teme "TeruioBbie MpoIecch
[ToBropenue, 0600mmenue. Pemmenne 06.05
96 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 1 bubnmoreka [JOK
o Teme "KIIJ] TermmoBbix https://m.edsoo.ru/ff0c2a22
nsurareaen"
. H;::BTeOpeHI/Ie, ofofcme:m. Pegn:e:ne . 13.05 BuGmiorexa LIOK
YETHBIX N KAYCCTBCHHBIX q
p A https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekrpoycraHoBOK"
% | Tatoperopmat peioms no sype 1 , 7 eomeem oK
| PATOPHKIE P \ pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
o | e ot o |
N https://m.edsoo.ru/ff0c2d6a
COXpaHECHHSI B MEXaHUKE
ere | O Tene TRore https://m.edsoo.ru/ff0c2e82
BOJTHBI
o | e e e |
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o60o6menue. Padora ¢ 23.05
102 TekcTamu 1o Teme "KBaHToBas u 1
snepHas puzuka"
BIIEE KOJIMYECTBO YACOB I1
OBII] o CTBO HYACOB 11O 102 97

[NPOT'PAMME



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

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

7 KJIIACC
1. dusuka: 7-i kiacc: 6a30Bbiii ypoBeHb [lepoimkun .M., lIBanoB
A.N. 3-e m3nanne, nepepadboTaHHOEe AKIIMOHEPHOE OOIIECTBO
"Uznarens ctBo "[IpocBenienue
2. Jlykammk B.M. CoopHuK BonpocoB u 3a1a4 1o ¢pusuke. 7-9 ki. — M.: Ilpocenienue,
2010. -192c.
3. Kabapaun O.0., Opnos B.A. /0.®. Kabapaun, B.A. Opnos. —
DKcnepuMeHTaNbHbIC 3a1anus 1o pusuke. 9-11 kmaccel. — M.
BepOym, 2023. — 208c.
8 KUIIACC
1. ®wusuka: 8-i1 knacc: 6a30Bblii ypoBeHsb lleppiikun .M., IBanoB
A.N. 3-e uznanue, nepepaboTaHHOe AKIIMOHEPHOE OOIIIECTBO
"U3narens ctBo "l[IpocBemienne
2. Jlykamuk B.1. CoopuuKk BompocoB u 3agau no pusuke. 7-9 k. — M.: [Ipocsemienue,
2010. —192c.

9 KJIACC
1. ®wusuka: 9-i xnacc: 6a30Bbiii ypoBeHb [lepopimikun .M., BaHnoB
A.W. T'yrHuk 3-¢ u3nanue, nepepaboTaHHOe AKITMOHEPHOE
obmmectBo "M3natens crBo "[IpocBenienue
2. Jlykammk B.M. CoopHEK BompocoB ¥ 3a1a4 no ¢usuke. 7-9 k. — M.: IIpocBenienue,

2010. -192c.
METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

3. Jlykammk B.M. C6opHUK BonpocoB u 3aja4 1o ¢usuke. 7-9 ki. — M.: Ilpocserienue,
2010. —192c.

4. Kupuk JI.A. ®usuka — 7-9 Pa3HOypOBHEBbIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

5.  «KouTponbHO-u3Mepurenbuble Marepuainsl. Gusuka. 7 -9 knacesl/Coct. H.U.
3opuH. — 2-¢ u3.,nepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®usuxka. 7, 8, 9 knacc: yuebHo-MeTonuueckoe nocooue/ A.E. Mapom.-
M.: Ipoda, 2011.- 123c.:

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. http://school-collection.edu.ru Exunas xosuiekuus ugpoBbIx
00pa3oBaTeBLHBIX PECYPCOB.

2. http://class-fizika.narod.ru IaTepecHbie MaTepuaibl K ypokaMm (GU3UKH IO TEMaM;
TECThI IO TEMaM; HarJISHBIC TOCOOHS K YpOKaMm

3. http://www.openclass.ru udpossile  oOpazoBaTenbHBIC

pecypcsl
4. http://lwww.fizika.ru Dnexrponnsie yueOHuKH o dOusnke.



http://school-collection.edu.ru/
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1662142024395683&usg=AOvVaw1nFNOvkyslVvuJBGBzuK16
https://www.google.com/url?q=http://www.openclass.ru&sa=D&source=editors&ust=1662142024395966&usg=AOvVaw0fzOmgAoHkdtkFEKsHcLgZ
http://www.fizika.ru/

