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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
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYy4aroIlIMXCsl M OpraHu3alyi0 HU3ydyeHus (U3MKH Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMe mo (¢pu3uMKe YUUTHIBAIOTCS BO3MOXHOCTH 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 O0ILEro 00pa3oBaHMUsL.
[TporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHHe y4yeOHOro maTtepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUS IHPEAMETHOrO COJEpKaHUA M Yyu€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmka sABIAETCS CUCTEMOOOPA3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX IIPEIMETOB,
IOCKOJIbKY (pU3MUecKre 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 GU3NUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3ipl MPUMEHEHHs HAy4dHOIO MeToja
IIO3HAHUS, TO €CTh CI10C00a MOIYYEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.
OpHa M3 MIaBHBIX 3aJa4 (QU3MUEcKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TpaMOTHOCTM W HWHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAy4YHYI0 TPAMOTHOCTD!
® HAy4YHO OOBSACHATH SIBJICHUS,
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yuyeHuss QU3MKM HA YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OMNpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemenust Poccuiickonn 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 TMPEJCTaBICHUH O HAayyHOM MeTOoJe TO3HaHUsA U  (opMupoBaHHe
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

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



e (opmupoBaHUE TPEACTABICHUN O poiu (PU3MKHU AJs PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

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

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

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

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIOJIb30BaHUEM TIOJyYEHHBIX 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 SKCIEPUMEHTAJbHBIE HCCIEAOBAHUS C HCIOJIb30BAHHEM
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 cdepaMu npodheCCUOHATHLHON ACSITEILHOCTH, CBA3aHHBIME C (PU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAUTCS 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
peKOMEHIaTeNbHBIA XapaKTep, YUUTENb JIelaeT BbIOOp MpoBeneHus 1adOopaTOpHBIX PadOT U
OTBITOB C YUETOM MHIUBUYaJIbHBIX OCOOCHHOCTEH 00Yy4arOINXCs, CIIUCKA SKCTIEPUMEHTATIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

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

®usuka — Hayka o npupoje. Ssnenus npupoxasl. GuUsnyecKkue SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIC, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HAyKH H3Y4daloT NMpHpony. EcTecTBeHHO-HAay4YHBIH
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe TUIoTe3, O0O0bsAcHeHue HalmogaemMoro sipineHus. OmnucaHue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, IJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

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

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IPUodopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeEIa.

Omnpenenenue pasMepoB MajbIX TE.

W3mepenne TtemrepaTypbl MNpU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTyudKa
TEMIIepaTyphl.

AR .

6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA IIAPHKA,
MYIIEHHOTO0 TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIIE BBICOTA MTYCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

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

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHIXKEHHUS YACTUI[ C TEMIIEPATypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopaeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTayTnyecKkux) Ted. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX 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. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. (CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBM)KEHHs Tel. Macca kak Mepa uHepTHocTH Tena. I[lnotHocts BemecrtBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tenma. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkopoCTH IPSIMOJIMHEUHOTO IBUKEHUS.
HaburoneHue siBjaeHUS] MHEPLUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

ok ownE

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABWKEHUA (IIAPUKAa B KUIKOCTH, MOJCIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

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

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHUA (AedopMaiiii) MpyKUHBI OT
MPUIIOKEHHOM CUJIBL.

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

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

Jasnenue. CriocoObl yMEHBIIICHUS U YBETUYCHU JaBieHus. /{aBienue raza. 3aBUCUMOCTb
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  ['mapocratmueckuii  mapagokc. CooOmarommecs cocyabl.  ['miapaBnudeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue aTtmocdhepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMoc(epHOTo JaBICHHUS.

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

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOC(HEpPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

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.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JIEUCTBYIOIIEH Ha TeJlOo, MOrpy:KEHHOE B
KUJKOCTD.

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

OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJKHMBAIOLIEH CHJIbI, IEUCTBYIOIIECH HA
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTb YaCTH TeJA U OT IIOTHOCTHU
JKUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U ONpeIeieHue e
rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.

M

exaHuyeckas pabora. MoUIHOCTb.

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

pbliara.

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

KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3gen 6. TensioBbie ABJICHUA.
OcHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KHHETHUECKON TEOPUHU CTPOEHUS BerlecTBa. 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. OOBsCHEHUE CBOMCTB ra3oB, )KHUIKOCTEH M TBEPABIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWE M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHKEHHUS YacCTHII.
Buytpennsiss sHeprus. CrnocoObl HW3MEHEHHs BHYTPEHHEH »HEpPruu: Teruionepenadya Hu
coBepieHre padoThl. Busl Temaonepeaayu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue W OTBEplEeBaHUE KPUCTALTHYSCKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIUBA. Y IeJbHAs TEIJIOTa CTOPAHHUSL.

[Tpunnuner 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

e
N P O

Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.

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, AEMOHCTPUPYIOIIKME 3aBUCHUMOCTb JIaBJI€HUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka ruMOTE3bl JHMHEHHONM 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHHs] BHYTPEHHEH PHEPrUM Tejla B pe3ysbTare TeIulonepeaauu u
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA NPU CMEIIMBAHUY XOJOJHON 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
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).



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

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsin. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUH 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 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSAHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpONCTBO U JIEUCTBUE SIEKTPOCKOMNA.
DIIeKTpOoCTaTUYECKast UHIYKLIUS.
3aKOH COXpaHEHMsI IJEKTPUUECKUX 3apsiI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHNKH OCTOSTHHOTO 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.
. UccrnenoBanue ABIIEHUS 2JIEKTPOMArHUTHOW WHAYKIIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIlpaBJIEHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsiKEHUSI.

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

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JUIMHBI, IJIOMIAU OTIEPEYHOT0 CEUCHHs U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPU TMOCIEAOBATEIHLHOM COCIUHEHUU
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JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI ANIEKTPUUYECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.
11. Onpenenenne MOIHOCTH IEKTPUIECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOUKy, OT HaIlpsKCHUS
Ha HEW.
13. Onpenenenne KIIJl narpeBaress.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.
15. 3yyeHre MarHUTHOTO TMOJSI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU H
pa3JesieHuu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJAECUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OoT CHJIbl TOKa U HaIPaBJIEHUS TOKA B KaTYIIIKE.
18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KonctpynpoBanue 1 u3y4eHue paboThl SJIEKTPOIBUTATEIIS.
20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
W3MEHEHUH 3HAYECHMsI U HAIIPABJICHUS MHAYKIIHOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeiiHoe aprkeHne. CBo6oHoe najgeHue. OnbIThl
[Nanunes.

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

IlepBbiit 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS, CHiia TPEHHUS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenune 1aHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

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

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

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

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
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 MPSIMOJUHEHHOTO TBUKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIBHO KaOUMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoGpa3oBaHus SHEPTUM [IPU B3aUMOJICHCTBUHU TEJI.

12. CoxpaneHnue UMIyJIbCca IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

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 padbomot 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 NPU PAaBHOYCKOPEHHOM JBM)KEHUHM 10 HaKIOHHOMN
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
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

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

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

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

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TEJIE, CEICMUYECKNE BOIHBI.

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

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUM TEN MO ACHCTBUEM CUIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHHUE NPOJ0JIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHOJa KoJIeOaHHd TPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEpHOa KoJeOaHUI MOABEIIEHHOIO K HUTH Ipy3a OT
JUINHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH IEPHO/A KOJEOAHUH MPYKUHHOTO MasgTHHUKA 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 MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHHUTHbBIC BOJIHBI.
DNIeKTPOMarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BolHOBBIE 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 cBera. IIpsiMmoninHeHOE pacmpocTpaHEHUE CBETaA.
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 OIITUYCCKUX CBECTOBOJAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA 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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[IpsiMonuHEITHOE 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.

[TonryueHnue n300paxeHU ¢ TOMOIIBIO JINH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA 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 ok

HccnenoBanue 3aBUCUMOCTH yIJla OTPayKEHHSI CBETOBOTO JIy4a OT yIjla MaJeHHs.
N3ydenue xapakTepuCTHK N300paXeHHUs 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 ONTHUECKOM CUIIBI COOMPAONIEH JINH3BL.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

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

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

OmneiTel Pesepdopna u nnanerapuas moaens aroma. Mogens atoma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOTO sJIpa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaanoaktuBHBIE TpeBpameHus. Ilepuop
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHbI COXPAHEHMsI 3apsAA0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3U
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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CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

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 CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITY4EHUS.

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

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allMu |
0000111eHUS TPEIMETHOTO COICPIKAHMSI U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[lpy wW3ydYeHUM [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTU3MPYIOTCS  BUJbBI
NESTENIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHUs, (HOpPMUPYETCS €CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOIOB HCCIECIOBAaHMS SBICHHH MPHUPOIbI U TEXHUKH,
OBJIQJICHUE YMEHHSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapaKkTep JAaHHOTO pa3zelia pealn3yeTcs 3a cuéT Toro,
YTO 00YyYaroNrecs BHIMONIHAIOT 3aaHNs, B KOTOPBIX UM MPEJIaraeTcs:

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
MPOBEPKH THITOTE3 U TOJIYYCHHUS TEOPETHIECKUX BBIBOJIOB;

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 OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE 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 wu3ydeHWs (QU3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

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

1) naTpHOTHYECKOr0 BOCIUTAHUS:

- MIPOSIBJICHHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (hU3NUECKOi
HayKH;

- IEHHOCTHOE OTHOIICHUE K TIOCTHKECHUSM POCCUHCKUX YUEHBIX--(DU3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY>KIEHUH OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHIKECHUN (PU3UKH;

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

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HaHWE IICHHOCTU (M3NYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTAa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOU JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSl U SMOLMOHAJIBHOIO 0JIAr0ONOTyYHs:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTH TMpaBWiI OE30MacHOr0 IMOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, c
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(popMHUPOBAHHOCTh HaBBbIKA pe(IeKCUH, MPU3HAHUE CBOET0O IpaBa Ha OMIMOKY U TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUS:

- aKTUBHOE Y4YacTHE€ B PEUICHHM MPAKTUYECKUX 33Jay (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HampaBIEHHOCTH,
TpeOYIOMIHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUECKOMY U3Y4EHUI0 podeccui, CBI3aHHbIX C (PU3MKOMH;

7) 3K0I0THYECKOT0 BOCTIMTAHMSA

- OpHUEHTalMsl Ha MpPUMEHEHHE (QU3NYECKUX 3HAHUM JUIsl pelleHus 3ajnad B obiactu
OKpY’KaIoIllel Cpenibl, MUIAHUPOBAHUS IOCTYNKOB U OLICHKH HMX BO3MOJKHBIX IOCIIEICTBHUM
TUISL OKPYKAIOIIEe Cpenbl;

- OCO3HaHUe INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM COLMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM TIPU BBIMOJIHEHWU HWCCIEOBAaHUN U MPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (HOPMYIUPOBATh HJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMITIETEHTHOCTEN B 00J1aCTH (DU3UKH,



® - [IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BBIABIIATH B3aUMOCBA3U IMPUPOEI, OGH.[GCTBa N DKOHOMMKH,
B TOM YHCJIEC C HCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuatomerocss OyayT copMHUpOBaHBI MeTamnpelMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHbIE YUeOHbBIC ICHCTBUS, PErYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 00001IeHUs
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 HCIIOJNIB30BAHUEM JEIYKTUBHBIX M 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 CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTAaBJIEHHOMY IUIAHY OIBIT, HECIO0XHBIN
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (U3HUUECKUX TPOIECCOB, a TAKXKe
BBIJIBUTATh MIPENOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBUSX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpoChl MPU TIOUCKE WU OTOOpe
uH(pOpMAIIUK WIH JAHHBIX ¢ YUETOM MPEAoKEeHHOU yueOHoM (hru3nueckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PAITUYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (GOpMy MpeacTaBieHus WHDOpMaUU U
WUTIOCTPUPOBATh pEIllaeMble 337aud HECJIOKHBIMU CXEMaMH, JuarpaMmamMi, UHOU
rpaduKoON U UX KOMOMHAITUSIMH.



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/1a4M U MOIepKaHue OJIarokKelnaTeIbHOCTH OOIICHHUS,
COMOCTABJISITH CBOU CYXKICHHS C CYXACHUSIMH JPYTMX YYaCTHUKOB JHAJIOTa,
00Hapy>XHBATh Pa3IUUHe U CXOACTBO MMO3UIIHIM;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABIATH  PE3yJbTaThl  BBIOJIHEHHOTO  (PM3WYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHNUS, TPOCKTA);

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

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTU, OPraHU30BBIBATH JACHCTBUS MO €€
JIOCTH>KEHUIO: PACIIPEACIISITh POJIM, 00CYKJIaTh MPOLECChl U Pe3yabTaThl 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 KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranmu3anus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nUecKrx 3HaHUM;

OpPUEHTUPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS pelleHuil (MHIUBUAYaJIbHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IIaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTHXKEHUS) pe3yJabTaToOB JesTEIbHOCTH,
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, BO3HUKIIUX TPYIHOCTEH;

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 MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3agad Wil B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPAaBO APYIOro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce mpeiIMeTHBIE pe3ybTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCTIOJIb30BaTh TOHATHS: (U3MUECKME ¢ XUMHYECKHE SIBIICHHS, HaOII0JeHHE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razoo0pa3Hoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHOAEHCTBYIOIas cuia, Aedopmanus (ympyras, IUIAaCTUYECKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIbI;

pasnnyath siBiieHus (1ud¢ysus, TEII0BOE IBUKEHHUE YacTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE JIBJKEHUE, MHEPLUSA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpalleHUsA, Iepelada JaBJICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSMH M ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IIJIAaBAaHUE Tell, TPEBPALLCHUS
MEXaHUYECKOM SHEpIrun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3UUECKUX SBJICHUI B OKPYXKAIOIIEM MHUPE, B
TOM 4yMcie (u3nueckue sBICHHUsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CWIBI TPEHMS B IPUPOJLE U
TEXHUKE, BIMSHUE aTMOC()EpPHOro JaBICHHS Ha JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3aJauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOIMCTBA (IIPU3HAKN) (PU3MUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKUE SBICHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs, MyTb, CKOPOCTb, CpPEIHsA
CKOpPOCTb, CWJIA YIPYIrOCTH, CHJa TSDKECTH, BEC Tella, CUJla TPEHUs, JaBICHUE
(TBEpmoro Tena, KUIKOCTH, Ta3a), BHITAJKUBAIOIIAs CUJIa, MEXaHUYecKas pabdora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHYECKass M MOTEHLUAIbHAs 3HEPrusi), IpU ONUCAHUU MPABUIBHO
TPaKTOBaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYECHUS U €UHULIBI
(bu3NYeCKUX BEIMYUH, HAXOAWUTh (POpPMyIbI, CBA3BIBAIOLIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIUYHMHAMH, CTPOUTh Tpa(UKH H3Y4YEHHBIX 3aBUCHUMOCTEH
(U3UUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akon Ilackamns, 3akoH
Apxumena, MpaBUIIO paBHOBEeCHs pbryara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXpAaHEHHs MEXAHMYECKOM JSHEpruu, IpH OTOM JaBaTb CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBSACHATh (U3UYECKUE SBJIEHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-
-CJIE/ICTBEHHBIE CBSI3HM, CTPOUTh OOBSCHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3NYECKUX SBICHHUM, (U3NYECKUX 3aKOHAa WIH
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyud B 1—2 [eWCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIMEe (U3MUECKHE BEIMYMHBI: Ha OCHOBE AaHalu3a YCJIOBHUSA 3aJlauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (POPMYIIBI U



MIPOBOJIUTh PAcCYEThl, HAXOJIUTh CIPABOYHBIC TAHHBIC, HEOOXOIWMBIE I PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OMy4YeHHON (PU3NYECKON BEITMUNHBL,
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIMTh IPH TOMOIIU (PU3HUESCKUX
METOJIOB, B OINMWCAaHUM HCCIIECIOBAHUS BBIACHATH IPOBEPSAEMOE MPEIAIIOI0KEHUE
(rumoTesy), pa3auvarh W HHTEPIPETHPOBATH IONTYYCHHBIM pE3ysbTaT, HaXOIUTh
OIMOKH B XOJI€ OTIBITA, JIeJIaTh BEIBOBI IO €TO PE3yJIbTaTaM;

MIPOBOJIUTH OIBITHI IO HAOTIOJACHUIO (PU3MYECKUX SBICHUN WU (PU3UUYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh MPOBEPSEMBbIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITh TIPSAMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAcChl Tella, 00bEMa, CHUIIBI U
TEMIEPATYpPhl C UCIOJIH30BAHUEM AHAIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJIMTH WCCIICIOBAHKUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYHHBI OT JAPYroM C
HCITOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYyTH PABHOMEPHO JIBHIKYIIIETOCS
Tejla OT BPEMEHU JIBUKECHUS TeJia, CUJIbI TPEHHUS CKOJBXKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tl ¥ HE3aBHCHUMOCTH CHWJIBI TPCHHSI OT TUIOIIAIU
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIPYTOCTH OT YJIMHEHHUS MPYXKUHBI, BBITAJKUBAIOUIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBUU IIJIaBaHUS TEJ, YCIOBUW pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
MJIAaHUPOBAHUM y4E€OHOTO UCCIIEIOBaHMs, COOMpaTh YCTAHOBKY M  BBIMOJHATH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YNIbTATHI MOJYICHHOMN
3aBUCUMOCTH (PU3MUYECKHX BEJIUYHMH B BHJC IPEIIOKCHHBIX TaOMWIl M TrpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEIWYWH (IUIOTHOCTHh BEIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJAa TPEHHS CKOJBXKEHUS, JaBIICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JICMCTBYIOIIAs Ha TNOTPYKEHHOE B IKUIAKOCTh TEIIO,
KOX((UIIMEHT TMOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CIEAys MPEIsIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

YKa3bIBaTh MPHUHIMIBI JEHCTBUS TPUOOPOB W TEXHHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIUINBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCAaHUA (B TOM YHCIE: MOAIIUIMHUKH, YCTPOMCTBO
BOJIOIIPOBOJAA, THAPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3WUYECKUX SIBJICHUH M HEOOXOIUMBIC
(bu3HYecKue 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TWpHUMEpax) NPaKTHUYECKOTO
WCIIOIh30BaHUS (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU Il OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarolleu cpese;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(popmarmu B MHTepHETe B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHCHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALINIO, KOTOPAs SBJISAETCS TPOTHBOPEUYMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIB30BATh MIPU BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh IMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaepkaHusi, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALMEN;

IPY BBITMOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJIEHCTBHE, YUUTHIBAsI MHEHHUE OKPYKAIOIIIHX.

K koniy oOyuenus B 8 kiiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

HCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYIN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
1oJIe, TPOBOJHUKH W JUSJIEKTPUKH, MOCTOSIHHBIA AJIEKTPUUYECKUN TOK, MAarHUTHOE
oJIe;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpEeHHEe W cXKaTue, Terionepenada, TEIIoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIE SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIIEHUE, TerJIoneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, AEUCTBHE MarHUTHOIO IOJII Ha MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIMS) TI0 ONHMCAaHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUEHHBIX (PU3MUYECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM 4yucie (U3NUECKUe SBJIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUIIPHBIE SIBIIEHHUS B IPHUPOAE, KpHUCTaLlbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJISIPHOE CHUSIHME, IPU 3TOM IMEPEBOAUTH MPAKTHUYECKYIO 3a]lauy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YUYEHHBIE CBOICTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSsS SHEPrus, KOJWYECTBO TEIUIOTHI, YZAEIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YZENbHAsA TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAaIlMHBI, OTHOCUTEIbHASI BIAXKHOCTh BO3]yXa, JJIEKTPUUECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsHDKEHHE, COMPOTUBIICHUE TMPOBOJIHUKA,
yIIeTBbHOE COMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPU
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCHOJIB3YEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AUHUIIBI (PU3MUECKUX BEITUYMH, HaXOIUTh (DOPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUecCKHe SBJICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIC TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUUECKOW TEOpUU CTPOCHHS BEIlEeCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU Moy (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAXKECHHUE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl W CBOHCTBA TEJN, B TOM YHCJI€ M B KOHTEKCTE
cuTyarui MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (DU3MUECKUX ABIIEHUHN, GPU3NYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adadyd B 2-3 JEWUCTBUSA, HCIONIB3YSA 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alUCBHIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JIAHHBIX JUISI PEHICHUS 3aauH,
BBIOUpATh 3aKOHBI 1 (OPMYITbI, HEOOXOAUMBIE AJIs €€ PEIIeHHUs, TPOBOAUTh PACYETHI U
CPaBHHBATh MOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIIMYUHBI C M3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  HCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEANOIOKEHUE, OLEHUBATh MPaBUIBHOCTh MOPSAJKA MPOBEICHUS] HCCIIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOTIOJAEHUIO (PU3UUECKUX SIBICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwUIspHbIE SBIICHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS M HATPEBAHMS ITPU U3ITYYEHHUH OT LIBETA
U3NIydaronie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIAJd €€ TIOBEPXHOCTH, OJJIEKTpHU3AIUs Tel W
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJIHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWCTBA DJEKTPOJABUTATEIS
MOCTOSTHHOTO TOKa): (OpMynupoBaTh MpPOBEPsSEMbIE TPEINOIOKEHUsI, CcoOUpaTh
YCTaHOBKY W3 TMPEIJIOKEHHOTO O00OpyIOBaHUS, OMHUCHIBATH XOJ OMNbITA H
dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TMPSIMBbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIHLHON BIIAXKHOCTH BO3yXa,
CUJIBI TOKA, HANpPSOKEHUS C HCIOJNIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3MYECKUX BEJIWYMH, CPaBHUBATH PE3yJbTAaThl H3MEPEHUN C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHHUS MPOBOJIHHUKA OT
€ro JIJIMHBI, TUIOUIAJAN MOMEPEYHOr0 CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUs] HA TPOBOJIHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO W MapaUIeIbHOTO COCIWHEHUM TPOBOIHUKOB):



IUTAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAaHOBKY U BBHIMOJHATH U3MEpPEHUs, CIeays
NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHUJIE
TaOIHI U TpaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CJeIys
IPEJJI0KEHHON MHCTPYKLMU, U BBIYUCIIATH 3HAUEHNUE BEIMUNHBI,

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapaKkTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILJIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUYUK DIIEKTPHUECKON
SHEPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJICKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIbHBIE HPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIAKOCTHBIN TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBbI 3JIEKTPUUECKUX LIETIeH C MOCJIEeI0BaTeNbHbIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENeil;

® T[PUBOAUTH NpHUMEpPhl (HAXOAWTh HHMOPMALKUIO O TMpPUMEpax) MNPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKarollei cpere;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHS JOINOJIHUTEIbHBIX HCTOYHHKOB
BBIIETATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOXKET ObITh
HEJIOCTOBEPHOM;

® 1CIIOJIB30BATh MPHU BBINOJIHEHNUN YUYE€OHBIX 3aJlaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3MUEeCKOro Ccojaep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHblE NUCbMEHHBIE M KpaTKMe YCTHBIE COOOLIEHMs, 00001mas
MH(OPMaLIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpIKAHMS, B TOM 4YHCIIE
nyoJIMYHO  NPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  MCCIEI0BATENbCKOMN
JEATENIBHOCTH, MIPU 3TOM T'PaMOTHO MCIOJIb30BaTh W3Y4YEHHBIN NMOHATHHMHBIN anmapar
Kypca (PU3UKHU, COMTPOBOXK/IaTh BBICTYIUIEHHE TIPE3EHTALIUEH;

® [IpU BHINOJHEHUH Y4YEOHBIX INPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOILECCOB
pacnpenensiTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUHU C IMOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBIINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K koniy oOyuenus B 9 kjiacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM ypOBHE JOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCS 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 MIPEIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE
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, CKOPOCThb 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, (PU3UUECKUE SIBICHUS U MPOLIECCHI, UCTIONB3Ys 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
MacCcoBOTO UHCEN TMpU SACPHBIX peaKkUMsX, MOpU HTOM JaBaThb 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 OOBSCHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOil 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 (OpMysbl, CBsI3bIBarOLIME (PM3UYECKHE 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
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO PEUIMTh MPH HOMOIIM (HU3UYECKHUX
METOMOB,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsieMOe
IPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOPSJKAa IPOBEAEHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIOICHUIA U OTIBITOB;

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
HE3aBUCUMOCTb OT aMIUIUTYAbl MaJbIX KOJeOaHH, MPSIMOIMHENHHOE PaclpOCTpaHeHHE
CBETa, pPa3JIOKEHHE OEJIOrT0 CBETa B CIHEKTP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO Ha0Opa 060PYA0BaHMS, ONUCHIBATE X0/ ONbITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBObI;

OPOBOJIUTH IPU HEOOXOAMMOCTH CEPUI0 NPSAMBIX W3MEPEHUH, OIpeness cpelrHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHME COOMparole JIMH3bI),
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, Hepuoja KoyiebaHHH 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 BHJIE TAOMUI U rpadUKOB, JeaTh BBIBOABI M0 pe3yiIbTaTaMm
UCCIIE/I0BaHMS;

IPOBOJIUTH KOCBEHHBIE HM3MEpPEHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
XKECTKOCTh TPYKUHBI, KOO(PPHUIIMEHT TPEeHHsI CKOJBHKEHHUsS, MEXaHWYecKash padora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh H3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays TPEeNIOKEHHON HHCTPYKIUH, BBIYUCISATh 3HAUYCHHE BEIWYHHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKUM Oe30mMacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUYECKUX MOJEJCH: MaTrephalibHas
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 YHUCIIE: CIIUIOMETP, TATUYUKH TOJI0KECHHUS,
paccTOsSTHUS M YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, IIEPUCKOT, (poToarnmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (h)M3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 33/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300paKEHUH B TUIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTh TMPUMEPHl (HAXOMUTh HMHPOPMAIMIO O TMpHUMEpax) NPaKTHIECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS 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;

UCIIOJIb30BAaTh MPH BBHIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(bu3NYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJCTh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TMCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKMX HMCTOYHUKOB (DPU3HUYECKOTO COJCpPKAHUS, MyOIMYHO TMPEICTaBIAThH
pe3ynbTaThl IPOEKTHOW WIJIM MCCIEI0BATEIbCKON ESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TMOHATUHHBINA ammapar W3y4aemMoro pasfena (Qpusukd u
COMpPOBOXAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4€TOM OCOOEHHOCTEH ayJuTOpUH
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA * Hayka © TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAy4HBI METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' ¥ A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CrtpoeHue BeliecTa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
99 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 hgpil;l/(:;.egzi.ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHUUeCKOE OBIKEHUE 3 nommorexa O

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



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

bubmuorexa [JOK
32 Hrepuits, Macea, IIOTHOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 Cuta. Brget cit 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHuss TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
flaprertne xiKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a HA NOTPYKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoOIHOCTD. JHeprus
bu6mmoreka [JOK
o1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXAMIICCRAL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bubmuoreka [JOK
1.1 C i 7
TPOCHHC I CBOHCTRA BEMleCcTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgea 2. diekTpuyeckne 1 MAarHUTHbBIE SIBJICHUS
51 DIIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOAHHBIH SICKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHDBIC ABTCHT https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4
AICKTPOMATHITTHA HIAYIHI https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
41 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

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

4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgea S. KBanToBbIe siBJIeHUS
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHBIC Peaititii https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

IIOYPOYHOE INIAHUPOBAHUE

7A KJIACC
Nen/m | Tema ypoka Kourpoabnsie | Ipakrudeckue | ata JlaTa
. padoThl padoThI H3ydeHust n3ydenus | Ilpameuanne
Tema 1. (649) Pu3uka u €€ poJb B NO3HAHMH OKPYKAIOLIEro MUpa == ba
1 ®usnka — Hayka o npupoje. SIBneHus
IIPHPOIEI 04.09
duzndgecKue sBICHUSL 07.09
3 DHu3uYecKue BEIUMYUHBI M UX U3MEPEHUE 11.09
Ypok-uccnenopanue "MsMepenue
4 TeMIIepaTyphl IpH IOMOIIH XKHAJIKOCTHOTO 1 14.09
TEPMOMETpA U IaTIHMKa TEMIIEPaTy phl" B
Mertoasl HayaHOTo no3HaHKA. Onucanue
5 ¢bu3uIecKuX SBICHUH C MOMOIIBIO 18.09
MOJEJIEH
Vpok-uccnenosanue "[IpoBepka rumoTe3br:
6 MATBFHOCTH MMOJIETA IapyKa, TyIEeHHOro 1 21.09
FOpPH30HTILHO, TeM 6oJblie, YeM 00JIbIIe
BBICOTA ITycKa"
Tema 2. (54) IlepBoHadaabHbIe CBeACHUS 0 CTPOCHIH BelecTBA
Crpoenmue emectsa. OnbITHL, —
@ JIOKA3BIBAIOIIUE JUCKPETHOE CTPOCHUE .
' BENIECTBA /W
8 JIBrDXEeHNE YaCTHIL BeleCTBa o
VpoK-HCCIeI0BAaHNE «OnBITEI 11O ’ 02.10
9 HaOMOASHUIO TEILIIOBOI'O pacIIMpeHHs
.

rasoB»




10 ArperaTHble COCTOSHUS BEILECTBA 05.10
Oco0eHHOCTH arperaTHbIX COCTOSTHUI

11 Bo16I. O00O0IIEHHE 110 pa3ieny 09.10
«[lepBoHaUaTBHBIC CBEACHHS O CTPOCHHUH '
BEIICCTBAY

Tema 3. (214) /IBu:KeHHE U B3aMMOAeHCTBHE TeJl

12 Mexanunyeckoe nBuxeHue. PaBHoMepHoe u 12.10
HEPaBHOMEPHOE JIBI)KEHUE

13 Cxopoctb. EauHuIE CKOpOCTH 16.10

14 Pacuer nmyTu u BpeMeHU IBUKEHUS 19.10

15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell 23.10

16 [TnotHOCTH BemecTBa. PacueT macchl u 26.10
o0Bbema Tena 1o ero MmIoTHOCTH '

17 Pemenue 3aﬂaq no teme "[lmoTHOCTB 09.11
BEIIICCTBA

18 Ha6opaTopHa;'1. pabota «Onpenenenue 13.11
TUIOTHOCTH TBEPJIOTO TEJIa
Cuna xak XxapakTepucTHKa

19 B3auMozeicTBus Ten. Cuiia ypyrocTu. 16.11
3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue

20 3aBHCUMOCTH pacTskeHHs (1edopMarn) 20.11
MPYKUHBI OT MIPUIIOKEHHON CHUITBD»

21 SBnenne Tarorenns. Cuia TSHKECTH 23.11
CBs13b M@Ky CUIION TSXKECTH U MACCOM

22 Tena. Bec Tena. Pemenue 3amad no teMe 27.11
"Cuna tsxectu"”

23 Cwita TsDKeCTH Ha JPYTHX IJIaHeTax. 30.11




®uznyecKkue XapakTePUCTUKHU IIIaHET

24 N3mepenne cui. JlnHamomeTp 04.12

25 Bec Tena. HeBecomocTh 07.12

26 CrnosxeHue ABYX CHJI, HAPABJICHHBIX 110 1112
OJIHOM IIpsIMOM. PaBHOZCHCTBYIOIIAs CUII '
Cuia TpeHus U €€ BUIbl. TpeHue B

27 P P 14.12
MIPUPOJIE U TEXHHUKE
KonTtponsHast pabora o Temam:

28 «MexaHn4ecKoe JIBIKeHHEe», «Macca, 18.12
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe '
n300pakeHue criny, «CHITbD»

JlaGopaTtopHast pabora «3yuenue
3aBUCHMOCTH CHJIBI TPCHHSI CKOJIBKCHHSI OT

29 P 21.12
CWJIBI JIABJICHUS M XapaKTepa
COTIPUKACAIOIINXCS TTOBEPXHOCTEH»

Pemenue 3agad Ha onpeaenecHue

30 g orp 25.12
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3amau mo Temam: «Bec Tenay,

31 «['papnueckoe n3obpaxxeHue cui,

«Cunbly, «PaBHOACHCTBYIOIIAS CUIT»
Pemenue 3amay mo Teme
32 | . " 28.12
PaBHOpeicTBYIOAS CHIT
Tema 4. (214) /{aBieHue TBEPABIX TeJl, ) KUAKOCTE U ra3oB
JaBnenune. CriocoObl yMEHBIIICHUS U

33 Y 11.01
YBEJIMUYEHUS TaBICHUS
JlaBrierue ra3za. 3aBUCUMOCTD JIaBJICHUS

34 ) 15.01
ra3a ot o0bEma, TeMIepaTypbl

35 [lepenada naBneHus TBEPIBIMH TEIIAMH, 18.01




SKUIKOCTSIMU U rasamMu. 3akoH Ilackais

I[aBJ'IeHI/Ie B XXUJKOCTH U I'a3€, BBI3BAHHOC

36 . 22.01
JIIEHCTBUEM CHJIBI TSKECTH
Pemenue 3amay o reme «JlaBiieHue B

37 g A 25.01
JKAIKOCTH U rase. 3akoH [lackaisy

38 CooOrmaromnuecs COCyIbI 29.01

39 [M'uapaBnuyeckuii nmpecc 01.02
Manomerpsl. ITopmiHeBoN KU AKOCTHBIN

40 pHl- 150P 05.02
HacoC
AtMmocdepa 3eMin ¥ IPUUUHEL €6

41 $ep P 08.02
CYIIIECTBOBAHUS

42 Bec Boznyxa. ATmochepHoe naBieHue 12.02
HN3mepenne atMocdhepHOro naBlICHUS.

43 P deproro 1 15.02
OneiT Toppuuennu
3aBUCUMOCTEH aTMOC(EPHOTO JABIEHUA OT

14 dep A 19.02
BBICOTHI HaJl YPOBHEM MOPS
bapometp-aneponn. AtmochepHOe

45 POMETPaCpoA dep 22.02
JABJICHHUE Ha Pa3IMYHBIX BHICOTAX
Pemenue 3amau o teme " AtmocdepHoe

16 3an bep 26.02
JaBJICHUAE
JlelicTBUE KUIKOCTH U Ta3a HA

47 MOTPYKEHHOE B HUX TeN0. ApXuMenoBa 29.02
cuia
JlaboparopHas pabota «Onpenenenue

48 BBITAJIKMBAIOIIEH CHUIIbI, IEUCTBYIONIEH HA 04.03
TEJO, MOTPYKEHHOE B JKUIKOCTH)
JlabopaTtopHas pabora 110 TemMe

49 patopHai p 07.03

«HccmenoBanne 3aBUCHMOCTH Beca Tejia B




BOJIE OT 00bEMA NOTPYKEHHON B KHUAKOCTh
YacTu TeJa»

50 [TnaBanue Ten 11.03
Pemenue 3amau no remam: «llnaBanue

51 cynoB. Bo3nyxormnaBanuey, «/laBnenue 1 14.03
TBEP/ABIX TEJN, KUAKOCTEH U ra30B»

59 KonTponsHas padora HOUTGMC «/laBnenue 18.03
TBEPABIX TEJ, KUAKOCTEH U Ta30B»
JlaboparopHas padota "KoHcTpynpoBaHue

53 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U 21.03
onpeneneHue e€ rpy30noabEMHOCTH"

Tema 5. (154) Pabora u MOIIHOCTB. JHEPIUs

54 Mexanunueckasi pabota 01.04

55 MouHocTts. EquHUIBI MOIIHOCTH 04.04

56 YpOK-I/ICCJIe?OBaHI/IC "PilC‘IéT MOHIHOCTI/I:' 1 08.04
pa3BHUBaeMO MpU MOIBEME IO JIECTHUIIE

57 IIpoctsie Mexann3mel. Peryar. PaBHOBecue 11.04
CHJI Ha pbluare
Poryaru B TexHuke, OBITY U IPUPO/IE.

58 JlaGopatopHas pabota «MccienoBanue 0.5 15.04
YCIIOBUI paBHOBECHS pbIYara

59 Pemenue 3agau no reme «Y cioBus 18.04
paBHOBECHSI phIUara
Koadduruent nosesHoro neicTpus

60 Mexanu3Ma. Jlaboparopras pabota 0.5 22.04
«M3mepenne KIIJl HaKJITOHHON MIIOCKOCTH

61 Pemrenne 3agau mo treme "Pabora, 25 04

motrHocTh, KIT/I"




Mexannueckas sHeprus. Kunernueckas u

62 27.04
MOTEHILIMaJIbHAas SHEePTus

63 3aKOH COXpaHECHHSI MEXaHUYECKOW YHEPTHH 02.05
Y POK-3KCIIEPUMEHT I10 TeMe
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE

64 M3MEHEHHUS KUHETUYEeCKOU U 16.05
MOTEHLUAIbHON SHEPTHH MPU CKAThIBAHUU
T€Ja [0 HAKJIOHHOW IJIOCKOCTH"

KonTponbhas pabota no reme «Pabota u

65 20.05
MOIIIHOCTb. DHEPTUSD)

66 PesepBHblit ypok. Paborta ¢ Tekctamu 1mo 23.05
TeMme "MexaHn4ecKoe IBIkeHue" '
PesepBuslit ypok. Pabora ¢ Tekctamu 1o

67 teMme "JlaBneHue TBEPABIX TN, KUAKOCTEN 27.05
U ra3oB"

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 30.05

teme "Pabota. MomHocTs. DHeprus"




8 KVIACC

8-A kiacce 8-b kaace
N Konrpo @ IIpakrn
[1]
- Tema ypoka JbHbBIE yecKue Ipume
1w/ yp Hara Hara Jara Hara p
padorel | pa0dOTBI  p3yye  wm3yue ~ M3yde  H3yue  ‘aHHe
HUs HUs HUS HUS
IUIaH dakr
Tema 1. (284) TensioBbIe siBJIEHUS
OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHYECKOM
1 Y 05.09 05.09
TEOPUU U UX OIBITHBIC TIOJTBEPIKICHHS
2 Macca u pa3mep aTOMOB U MOJIEKYT 07.09 07.09
Mojenu TBEPIOro, JKUIAKOT0 U ra3000pa3sHOro COCTOSIHUM
3 P P 12.09 12.09
BEIIICCTBA
OOBsiCHEHHE CBOWCTB TBEPIOTO, KHUIAKOTO U
4 ra3zo000pa3HOro COCTOSTHUM BEIIECTBA HA OCHOBE 14.09 14.09
MOJIOKEHUH MOJIEKYJIIPHO-KMHETUYECKOM Teopuun
5 Kpucrannuueckue u amopgHbie Tena 19.09 19.09
CMauyuBaHue ¥ KamLIIpHOCTh. [ToBepXHOCTHOE
6 P P 21.09 21.09
HATSHKCHHE
7 TennoBoe paclIMpeHHe U CxKaTUE 26.09 26.09
Temmnepatypa. CBs3b TEMITEpaTyPhl CO CKOPOCTHIO
8 Patyp PAIyP P 28.09 28.09
TETUIOBOTO JIBVKCHUS YaCTHI
Buytpennss sueprus. CiocoObl U3BMEHEHUsI BHYTPEHHEH
9 P P P 03.10 03.10
SHEPTUU
10 Buasl Tennonepenaun 05.10 05.10
VYpoxk-koupepennus "IIpakTryeckoe UCMOIb30BaHNE
11 TEIUIOBBIX CBOMCTB BEIIECTB U MaTepUAJIOB B LENSIX 1 10.10 10.10
sHeprocOepexxeHus"




12 KonnuectBo Temiorsl. Y aeabpHas TEIIOEMKOCTh 12.10 12.10
VpaBHeHME TemIoBoro datanca. TermroooMeH 1

13 P 17.10 17.10
TEIIOBOE PABHOBECHE
JlaGopaTtopHnas pabota "VccienoBanue siBJICHUS

14 TEIJI000MEHA MTPU CMEITMBAHUU XOJIOAHOU U TopsYeit 19.10 19.10
BOJLI"
Pacuer konuuecTBa TEMIOTEI, HEOOXOIUMOTO IS

15 s o 24.10 24.10
HarpeBaHus TeJia U BBIICISICMOT0 UM IIPH OXJIaXKICHUN
JIabGoparopnas pabota "Onpeaenenne yaeabHON

16 PatopHaz p PeA A 26.10 26.10
TEIIIOEMKOCTH BEILIECTBA

17 OHeprus TOIIMBA. Y IeJbHas TEIJI0TA CrOPAHUS 07.11 07.11
ITnaBieHue u OTBepAEBaHNE KPUCTAIIMUECKHUX TEI.

18 pA P 09.11 09.11
VY enpHas TEIUIOTA IIJIABIICHUS
JIaGoparopHas padora "Onpeaenenue yaeabHON

19 PaTOPHAA p Hpet A 14.11 14.11
TEIIOTHI IIJIaBJIEHNS JIbIa

20 [Tapoo6pazoBanue u konaeHcamus. Mcnapenue 16.11 16.11
Kunenwne. Y nenpHas Termwiora napoodpa3oBaHus U

21 KOHJEHCAllUU. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT 21.11 21.11
aTMOC(EepHOTO JTaBJICHUS
BaaxknocTs Bo3ayxa. JlaboparopHas paboTa

22 : X PaTOpHaz b ) 23.11 23.11

Omnpenenenrie OTHOCUTEIBHON BIKHOCTH BO3yXa

23 Pemienue 3a1au Ha onpeeneHue BIaXKHOCTH BO31yXa 28.11 28.11
ITpuniune! padboTel TEIIOBLIX ABurateineii. [lapoBas

24 PUHIHTSL P A P 30.11 30.11
TypOuHa. [[BUTareins BHYTPSHHETO CrOpaHus
KIIJ temmoBoro asurarteis. TeIIoBble IBUTATENN U

25 A ABHTE A 05.12 05.12
3aIIMTa OKpYKaroIei cpesl
3aKOH COXpaHEHUs U IIPEBPAIICHNS SHEPTUH B TEIIIOBBIX

26 P peEpat P 07.12 07.12

nporieccax




Pemenue 3amau

27 12.12 12.12

28 KonTtponsHas pabora o Teme "Tel;IJIOBBIe HBJI'?HI/ISI. 14.12 14.12
W3meneHne arperaTHbIX COCTOSIHUI BEIECTBA

Tema 2 (404) DjekTpUYecKHe 1 MATHUTHBIE SIBJIEHUS

29 Dnexrpu3aius Tel. J[Ba poja dJMeKTPHUSCKUX 3apsiioB 19.12 19.12

30 VYpoxk-uccienopanue ":")'J'ICKT];)I/BaI_II/IH TeJl UHAYKIUEH U 1 9112 91,12
MPU COMPUKOCHOBEHHUH

31 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona 26.12 26.12

39 DnekTpuueckoe noje. HampsokeHHOCTh 3neKTqueCK(iro 98.12 98.12
nois. [IpuHIMN cynepno3uiuy 31eKTPUIECKUX MOJIeH

33 Hocurenu snexTpuueckux 3apsiioB. JJIeMeHTapHbIN 09.01 09.01
3apsn. CTpoeHue aroma

34 [IpoBOIHUKY ¥ TUATEKTPUKU. 3aKOH COXPaHEHHS 11.01 11.01
AJIEKTPUYECKOTO 3apsaa

35 Pemienue 3a1a4 Ha IpUMEHEHUE CBOMCTB JIEKTPHUUECKUX 16.01 16.01
3aps0B

36 DJEeKTpUYECKU TOK, YCIOBHS €r0 CYIIECTBOBAHHUS. 18.01 18.01
VICTOYHUKHM 3JIEKTPUUYECKOTO TOKA

37 JlecTBHS 2IEKTPUUECKOT0 TOKA 23.01 23.01

38 Ypok-uccienoBaHue "I[eﬁCTBI/Ie”3JIeKTpI/IquK0ro T10JIs 1 25 01 25 01
Ha MPOBOJIHUKU U AUDIIEKTPUKHU

39 DIEKTPUYECKHIA TOK B METAJUIAX, )KUIKOCTSIX U Ta3ax 30.01 30.01

40 DneKkTpuyecKas mernb U €€ COCTaBHBIC YacTH 01.02 01.02

a1 Cuna Toka. JlaboparopHas '1')a60Ta "N3mepenue u 05 06.02 06.02
peryJIMpoBaHUE CUIIBI TOKA

42 DJeKTpuvecKoe HanpsoKeHne. BoabTmeTp. 0.5 08.02 08.02




JlaGopatopHas pabota "M3mepenue u peryimpoBaHue
HanpspKeHus"

43

44

45

ConpoTuBieHHEe MPOBOAHUKA. Y IEIBHOE COIIPOTUBIICHHE
BELIECTBA

JlaGopaTopHas paboTta "3aBUCUMOCTH JJICKTPHIECKOTO
COTIPOTUBIICHUS IPOBOJIHUKA OT €T0 JIMHBI, IO
MOINEPEYHOI0 CEUCHUS U MaTepuaia"

3aBUCUMOCTH CHJIBI TOKA OT HaIps>KCHUA. 3akon Oma JJIA
y4dacTKa nemnu

13.02

15.02

20.02

13.02

15.02

20.02

46

JlaGopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UAYILETrO Yepe3 pe3ucTop, OT CONPOTHBICHUS
pe3ucTopa U HanpsHKeHUs Ha pesuctope”

22.02

22.02

47

48

[TocnenoBarenbHOE U MapalieIbHOE COSTUHEHHS
MIPOBOJIHUKOB
JlaboparopHnas pabota "IIpoBepka npaBuia CloXKeHUs

HaIpsKEHUH TP MOCIEA0BATEIbHOM COEAMHEHUH ABYX
pe3ucTopoB”

27.02

29.02

27.02

29.02

49

JlabopaTtopHas pabota "I[IpoBepka mpaBuiia Jjisi CUITBI
TOKa IpU NapajuIeIbHOM COEIMHEHNU PE3UCTOPOB"

05.03

05.03

50

51

52

Pemenue 3a1a4 Ha mpumMenenue 3akona Oma 1ist
Pa3TUYHOTO COCTUHEHHSI POBOTHUKOB

PaboTta 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-JleHna. DaekTpuuecKue eny U MOTpeOuTenn
AIIEKTpUYECKOii SHEpTuH B ObITY. KopoTKoe 3aMbIkaHue
JlaGopaTtopHas pabota "Onpenenenue padoTh U
MOIIIHOCTH JJIEKTPUIECKOTO TOKa"

07.03

12.03

14.03

07.03

12.03

14.03

53
54

ITocTossHHBIE MATHUTEI, UX B3aNMOICHCTBHE

Pemenue 3amau

19.03
21.03

19.03
21.03




55

ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIE

02.04

02.04

56

57

58

VYpoxk-uccienoanue "M3yueHnue nosiei mocTOSHHBIX
MarHuToB"

MarauTHOE 110J1e. MarautTHoe nose 3eMId B ero
3Ha4YeHUE JJIs KU3HU Ha 3emiie OnbIT Dpcrena.
MarsauTHoe 1moJje 3JIeKTPUIECKOro Toka MarHuTHOE IoJjie
KaTYIIKA C TOKOM

[IpuMeHeHne AIEeKTPOMArHUTOB B TEXHUKE.
JlaboparopHas pabota "M3ydenue aeiicTBUS MarHUTHOTO
T10JIs1 Ha MMPOBOJHUK C TOKOM"

04.04

09.04

11.04

04.04

09.04

11.04

59

60

61

KonTponpsHas padora

DNeKTpOoABUTaTEIh OCTOSIHHOTO ToKa. Vcronb30Banue
AIEKTPOABUTATENCH B TEXHHUECKUX YCTPONUCTBAX U Ha
tpancnopre. JlaboparopHnas pabora "KoHcTpynpoBanue
Y u3y4eHue padoThl AEKTpoABUTaTeNs"

Omneitel @apanes. 3aKOH IEKTPOMarHUTHOM MHYKIUH.
IIpaBuno Jlenna

0.5

16.04

18.04

23.04

16.04

18.04

23.04

62

DnekTporeHeparop. CrocoObl MOTydeHUs
AIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIINMA HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

25.04

25.04

63

64

65

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe
"DNIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"
KonrtponbHas pabota no Teme "DiaeKkTpudeckue u
MarHuTHBIE SIBJICHUS"

PesepsHslit ypok. Pabora ¢ TekcTamu 1o Teme
"TemoBele siBIEHUS"

02.05

07.05

14.05

02.05

07.05

14.05

66

PesepsHslit ypok. Pabora ¢ Tekctamu 1o teme
"TTocTOSHHBIN AMEKTpUYECKUil TOK"

16.05

16.05




PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme

67 | " 21.05 21.05
MarHuTHbI€ ABJICHUS

68 'I')e3epBHBII7I Y?OK. Pabora ¢ TG}(CTaI:/‘H/I 10 TEME 93.05 93.05
[1oCTOSIHHBIHM 2JEKTPUUECKUN TOK

69 E’GBCpBHHI/I YPOK. Pa6c')'Ta C TEKCTaMH I10 TEME 98.05 98.05
MarsuTHbI€ ABJICHUS

20 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 30.05 30.05

"ITocTOAHHBIN NEKTPUUECKUN TOK"




9 KJIACC

9-A kanace 9-b kJacc
N KonTpo paxkTn Nara Nata Nlata Tata
o/ Tema ypoka JIbHbIE yeckue myqe | WOVM€  M3yMe  HYMC  [Ipuyewamme
padoThI padoThI o — st —
ngan | PAKT I1aH (paxr
Tema 1. (404) MexaHu4yecKue siBJI€HHS
1 Mexanudeckoe qBMkeHue. MarepuaibHasi TOUKa 01.09 04.09
5 Cucrema orcuera. OTHOCUTENIBHOCTh 04.09 06.09
MEXaHUYECKOT0 JIB)KEHUS
3 PaBHOMEpHOE TIPSIMOTMHEHOE JIBIIKEHUE 05.09 07.09
4 HepaBHoMepHOE NPAMOIMHENHOE ABUKEHHE. 08.09 11.09
Cpenusisi 1 MTHOBEHHAsI CKOPOCTh
5 [TpsMonuHeiiHOe paBHOYCKOPEHHOE ABHKEHHE. 11.09 13.09
Yckopenue
6 CKOpOCTB MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO 12.09 14.09
neuxeHus. ['paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHne yCKOpeHus
7 TeNa IMPU PaBHOYCKOPEHHOM JIBHKEHUU 110 1 15.09 18.09
HAKJIOHHOH MJI0CKOCTH"
8 CoboaHoe nagenue ten. OnbiTel ['anunes 18.09 20.09
PaBHOMepHOE BIXeHHE TI0 OKpYyKHOCTH. [lepron
9 1 yactoTta obpareHus. JImHeitHas u yrioBas 19.09 21.09
CKOpPOCTH
10 LentpocTpeMuTenbHOE YCKOPEHHE 22.09
11 [TepBerii 3akoH HeroToHa. BekTop cuib 25.09 25.09
12 Bropoii 3akon HeroToHa. PaBHOEH CTBYIOIIAS CHUTa 26.09 27.09




13 Tperwnii 3akoH Herorona. Cyneprno3unus cui 29.09 28.09

14 Pemenue 3amay Ha npuMeHeHUe 3akoHOB HproToHA 02.10 02.10

15 Cuna ynpyroctu. 3akoH ['yka 03.10 04.10

16 Pemenue 3amau o teme «Cuma yrmpyroctu» 06.10 05.10

17 Cwita TpeHust 09.10 09.10

18 Jlaboparopuas pabota «OnpeneneHue KecTKOCTH 10.10 11.10
PYKUHBDY

19 Pemenue 3agau no reme «Cuiia TpeHUS» 13.10 12.10

20 Pemenue 3agau o teme "3aKOHI>I Hrrotona. Cuna 16.10 16.10
ynpyroctu. Cuia TpeHus

21 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. 1710 18.10
YckopeHnue cBOOOIHOTO TaIeHUs

99 JlaboparopHnas pabota "Onpenenenue 20.10 19.10
Kod(duIIMeHTa TPEHUS CKOIbXKCHUS "
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT

23 rpaBUTalMoOHHOrO 1eHTpa (CoHevHast cucTema). 23.10 23.10
lNamaktukn"

24 Pemenue 3agaq mo TCM? Cunia TSKECTH M 3aKOH 94.10 95.10
BCEMHUPHOTO TATOTEHUS

o5 [TepBast kocMuueckasi CkopocTs. HeBecomocTs 1 9710 26.10
neperpy3Ku
PaBHOBecue matepuanbHON TOUKU. AOCOITIOTHO

26 TBEpIOE Teno. PaBHOBecHe TBEPI0TO Tena ¢ 07.11 08.11
3aKPEIUIEHHON OChIO BPAILLICHUS

27 Mowmenr cuibl. LlenTp TsoxecTu 10.11 09.11

28 Pemenue 3agau no reme "MomeHT cuibl. LleHTp 13.11 13.11

TsOKECTH"




Pemenue 3amau

29 14.11 15.11
Nmnynbe Tena. UmMnynbsc cuiibl. 3aKOH COXpaHEHUs

30 . 17.11 16.11
UMITYJIbCa. YIIPYTroe U HEYIpyroe B3anMOICHCTBHIE

31 Pemenue ::az[aq 1o TemMe "3aKOH COXpaHEHUs 20.11 20.11
UMITyJIbCa

39 YpOK-KOHq)epeHumI" PeakTuBHOE IBHKEHHE B 2111 99 11
IPUPOJIE U TEXHUKE

33 Mexannueckas paboTa U MOIITHOCTh 24.11 23.11

34 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CHIIBI 9711 9711
TpPEeHHUS

35 CBs13b 2HEpruu 1 padoThl. [loTeHIIMaMbHAS SHEPTUA 28.11 29.11
JlaboparopHas padota «Onpenenenne paboTh

36 CHJIBI TPEHUS TIPH PABHOMEPHOM JIBHOKCHUH TeJa 01.12 30.11
110 TOPU30HTAITLHON TTOBEPXHOCTHY

37 Kunernueckas sHeprus. Teopema o KUHETHYECKOMH 04.12 04.12
SHEepruu

38 3aKOH COXpaHECHHS SHEPTUU B MEXAHUKE 05.12 06.12

39 JlaGopatopHas pabota «/3yueHue 3akoHa 08.12 07.12
COXpaHEHHsI SHEPTUU»

40 KonTponpsHas padora 510 TeMe h/'I'exaHquCKoe 11.12 11.12
IBIKeHUe. BzanmoneiicTaue Ten

Tema 2 (154) Mexanuueckne KoJie0aHUsI U BOJHbI

41 KonebarenpHoe 1BUKEHHE U €r0 XapaKTePUCTUKU 12.12 13.12

4 3aryxaromue Konebanus. BolHyX1eHHbIE 15.12 14.12
kosebanus. Pezonanc

43 MaremaTuueckuii U Ipy>KMHHBINA MasiTHUKU 18.12 18.12




Ypok-uccnenoBanue «3aBUCUMOCTb IEPUOAA

44 KOJICOaHHUH OT KECTKOCTH MPYKUHBI K MACChI 19.12 20.12
rpy3a»
[IpeBpaienue sHePTUN IPU MEXAHHIECKUX

45 peEpait priwip 22.12 21.12
KOJIe0aHUsIX
JlabopatopHas padota «OnpeneseHre 4acTOThl U

46 PATOPHAs pebo PeA 25.12 25.12
nepuoJia KojaeOaHui MPY)KMHHOTO MasITHUKA)
JlaGopatopHnas pabota «IIpoBepka HE3aBUCHMOCTH

47 nepuoa kojaebaHui rpysa, MOABEIIEHHOTO K HUTH, 26.12 27.12
OT MaccChl rpy3a»
Mexannueckue BoJHbI. CBONCTBa MEXaHUYECKUX

48 29.12 28.12
BOJIH. [IpoopHBIC U TOTIEpPEYHBIC BOJIHEI
Ypok-koHpepennus "MexaHUYecKue BOJIHBI B

49 poi-Kor(beper : 09.01 10.01
TBEPIOM Tele. CelicMrUYeCcKre BOITHBI

50 3ByK. PacnipocTpaneHue U oTpakeHHe 3ByKa 12.01 11.01
VYpoxk-uccnenosanue "HabnroaeHne 3aBUCUMOCTH

51 P 8 ot 15.01 15.01
BBICOTBI 3ByKa OT YaCTOTHI
['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKUI

52 P Ve Y 16.01 17.01
pE30HaHC
VYpoxk-koHpepennus "YnpTpa3Byk U HHOPaA3BYK B

53 P eperiiuist "YIIRTPASBYK 1 HH(pasByK 19.01 18.01
MPHUPOJIEC U TEXHUKE
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TemMe

54 "3akoHBI cCOXpaHeHUs. MexaHnuecKkue KoueOanus u 22.01 22.01
BOJIHBI"
KonTponpHas pabota o Teme "3aKoHbI

55 P P . 1 23.01 24.01
coxpaHeHus. MexaHn4eckue KoIeOaHus U BOJHBI

Tema 3+4 (6+15=214) D1eKTPOMArHUTHOE MOJI€ H YJTIeKTPOMArHUTHBIE BOTHBI. CBEeTOBBIE SIBJICHHUS
56 DIIeKTPOMArHUTHOE TOJI€. DIEKTPOMArHUTHBIE 26.01 25.01




BOJIHBI

57

58

CBolicTBa OJICKTPOMAarduTHBIX BOJIH

Ypok-koHpepennus "[lkana 31eKTpOMarHUTHBIX
BOJIH. Mcrionbp30BaHue 3J€KTPOMAarHUTHBIX BOJIH
U1 COTOBOM CBA3U"

29.01

30.01

29.01

31.01

59

VYpok-uccnenosanue "M3yueHue cBOICTB
SJICKTPOMAIrHUTHBIX BOJIH C ITIOMOIIbBIO MOOHJIBHOT'O
tenedona"

02.02

01.02

60

61

Pemenue 3agau Ha onpeiesIeHre 4YacTOThl U JJIUHBI
AIEKTPOMATHUTHOUN BOJIHBI

DneKkTpoMarHuTHas npupojaa ceera. CKopocThb
cBeta. BomHoBbIe cBOICTBa cBeTa

05.02

06.02

05.02

07.02

62

Hcrounuku ceera. [Ipsmonunennoe
pactipoctpanenue cBera. 3atmenust ConHIa u
Jlynb1

09.02

08.02

63

64

3aKoH oTpaxkeHHs cBeTa. 3epKaia. Pemenue 3anau
Ha MPUMEHEHHE 3aKOHAa OTPAKEHUS CBETa

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMpEJIOMJICHUA CBCTA

12.02

13.02

12.02

14.02

65

[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonp3oBaHre OTHOTO BHYTPEHHETO OTPAKEHHS
B ONTHYECKUX CBETOBOAAX

16.02

15.02

66

67

68

JlaGopaTtopnast paborta "HccnenoBanue
3aBHCUMOCTH yTJIa MPEJTOMJIICHHSI CBETOBOTO JTyJa

nn

OT yIJja NaJeHNs Ha TPaHUIE "BO3MYX-CTEKIJIO

Ypok-koHpepenus "Vcnonb30BaHne TOTHOTO
BHYTPEHHETO OTPAKEHUS: CBETOBO/IbI, ONITUKO-
BOJIOKOHHAs CBA3B"

JIna3elr. OnTHYeCKas CHIa JIMH3BI

19.02

20.02

26.02

19.02

21.02

22.02




69 [TocTpoenne n300paKeHUH B TMH3AX 27.02 26.02
JlaGopaTtopHnas pabora "Onpenenenue GOKyCHOTO

70 PAacCTOSIHUS U ONITUYECKON CUIIBI COOMparoILe 1 01.03 28.02
JTUH3BL"
Ypok-koupepenmus "OnTHYECKUE TUH30BBIC

71 " 1 04.03 29.02
IPUOOPHI

72 I'ma3 xak ontuyeckas cucrema. 3peHue 05.03 04.03

73 YpOK-KOHQ)epeHHI/iﬂ Hedextoi 3penus. Kak 1 11.03 06.03
COXpPaHUTh 3pEHHE
Paznoxxenue 6enoro csera B crieKTp. ONbITHI

74 Hprotona. CioxkeHue CrieKTpaibHbIX IIBETOB. 12.03 07.03
Hucnepcus cBeta
JlaGopaTtopHnast pabota "ONBITHI 110 PA3T0KEHUIO

75 0emoro CBeTa B CIEKTP M BOCIPUSTHIO IIBETA 1 15.03 11.03
MIPEIMETOB MPHU X HAOIIOICHUU Yepe3 I[BETOBbIE
bunbTpe"

76 VYpok-npaktukym "BoiHoBbIE CBOWCTBA CB'G:TaI 1 18.03 13.03
qucnepcusi, HTepdepeHnns U quppaxaus

Tema 5+6 (17+9=264) KBanToBble siBjienusi. [IoBTOPUTEIbHO-00001AIOIINIT MOTYJIb

77 OmnsiTel Pesepdopaa u muranerapHast MoJIeNb aToMa 19.03 14.03

78 [Tocrynarel bopa. Monens atoma bopa 22.03 18.03

79 Hcnyckanue u fIOl“J'IOH.IeHI/Ie CBETa aTOMOM. 01.04 20.03
Kgantsl. JIuneituaTsie crieKTpbl

80 YPOK-HpaKTiIKyM "Habntoienne cuekTpoB 1 02.04 103
UCITYCKaHHSI

81 PagnoakTUBHOCTE U €€ BUOBI 05.04 01.04

82 Crpoenne atoMHOTO sipa. HykimonHast Mojens 08.04 03.04




83 PanunoaktuBHbie npeBparteHus. M30Tomnsl 09.04 04.04

84 Penrenue 3az[a't'1 o teme: "PagnoakTUBHEBIE 12.04 08.04
IPEBpaICHHS

85 [Tepuon momypacnana 15.04 10.04

86 Ypoxk-koHpepeHuus ”Pa)moaK"THBHHe U3JIy4CHHUS B 16.04 11.04
PHUPOJIe, MEIUIINHE, TEXHUKE

87 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS 19.04 15.04
3apsI0BOTO U MAaCCOBOTO YHCET

88 DHeprusi CBI3u aTOMHBIX sifiep. CBsI3b MacChl U 9904 17.04
SHEPrUuu

89 Pemenue 3amau o Teme "Snepueie peakmmun” 23.04 18.04

90 Peakuuu cunTesa u ,Z[e"J'IeHI/I}I anep. Ucrounuku 26.04 99 04
sHepruu CosHIA U 3BE3]T
Ypoxk-kordpepenuus "SnepHas sHepreTHKa.

91 JleificTBUS paAliOaKTUBHBIX U3JIyY€HUHN Ha JKUBbIE 27.04 24.04
OpraHu3Msl"
[ToaroroBka Kk KOHTPOJILHOM paboTe Mo TemMe

92 "DIEKTPOMArHUTHOE TI0JIe. DIEKTPOMArHUTHBIE 03.05 25.04
BOJIHBIL. KBaHTOBBIC sIBICHUS"
KonTponbnas pabota no teme "INeKTpOMarHuTHOE

93 noJie. JJIEeKTpOMarHuTHele BOJIHbL. KBaHTOBBIE 07.05 27.04
SBJICHUS"

04 [ToBTOpenue, 06061menHue. Jlaboparopusie paboThI X 02.05
1o Kypcy "Bzanmoneiicteue ten"
[ToBTOpenwue, 0600IeHNE. Pemenne pacyeTHBIX 1

95 KayeCTBEHHBIX 3a1a4 o TeMe "TermoBeie 14.05 08.05
npoiecch”

96 [ToBTOpeHme, 0000meHue. Pemenue pacyeTHBIX U 17.05 15.05




KauecTBeHHBIX 3a71a4 1o Teme "KIIJ] TeninoBbix

nsurareiaen"
[ToBTOpenue, 06001eHne. Pemmenue pacyeTHbIX U X

97 KaueCTBEHHBIX 3a1a4 1o teme "KIIJ] 16.05
AJIEKTPOYCTaHOBOK"

98 IT 000 . JIab 0

OBTopeH:Ie, o6o6menue. Jla "opaTopHHe paboThI 1 20.05 20.05

1o Kypcy "CBETOBBIC SIBICHHS

99 [ToBTOpenue, o600meHne. JlTabopatopHbie pabOTHI X X
110 Kypcy "CBeToBbIE IBJICHUS"

100 [ToBTOpenue, 0606menne. Pabora ¢ Tekctamu 1o 91.05 99 05
teme "Konebanus u BOJIHbBI"

101 [ToBTOpenue, 0600meHNe. PaboTa ¢ TekcTamu 1mo X X
teme "Konebanus v BOJIHBI"

102 [ToBTOpenue, o606menne. Pabora ¢ Tekctamu 1o 24.05 93.05

teme "KBaHTOBas u saepHas ¢pusuka'




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usmka, 7 xnacce/ [leppimkun A.B., OOIeCTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

» ®uswnka, 8 knacce/ [lepeimkun A.B., OOIeCTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

» ®uswnka, 9 xnacce/ [lepeimkun A.B., I'yrauk E.M., O0miecTBo ¢ orpaHu4eHHON

0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmecTBo «M3natenscTBo «IIpocBemmenuey

METOANYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru

https://www.yaklass.ru/?3

https://urok.apkpro.ru

http://school-collection.edu.ru/catalog/
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