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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo (¢u3uKe Ha ypOBHE OCHOBHOrO OO0IIEro oOpa3oBaHMs COCTaBJI€HA Ha
OCHOBE TIOJIO)KEHUI U TpeOOBaHUN K pe3yJbTaTaM OCBOCHHMsS Ha 0a30BOM YpOBHE
OCHOBHOM 00pazoBareiabHOI mporpammsl, npeacraBieHHbx B @I'OC 00O, a takxe ¢
yuétoM (¢enepanbHoi pabouelt mporpaMmbl BocnuTaHus ¥ KoHueniuu mpenojaaBaHus
yueOHoro npeameta «Dusukay.

Copepxanue  mporpaMMbl 1o (u3uke  HampaBieHO  Ha  (OpPMHpPOBaHUE
€CTEeCTBEHHO-HAYUYHON T'PaMOTHOCTH OOYYalOIIUXCS U OPTaHU3alMI0 W3ydyeHUs (U3UKU
Ha JIESITEIHLHOCTHOW OCHOBe. B mporpamme mno (u3MKe yYUTHIBAIOTCS BO3MOXXHOCTH
yueOHOro mpeamera B peanuzanuu  TpeboBanuit dGI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM M METAlpPeMETHBIM pe3yJibTaTaM OO0Yy4YeHHUs, a TaKXKe MEXKIPEIMETHbHIC
CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus.

[Iporpamma no ¢u3uKe ycTaHaBIMBAET paclpejesieHne y4eOHOro marepuaia Mo rojam
oOydenus (1o Kiaccam), mpeajaraeT MNpUMEpPHYIO MOCIeI0BaTeNIbHOCTh U3YUYCHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUSl TMPEIMETHOTO COJCpPKAHUA M YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJMYECKOW MMOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

@®usrka SABISETCA CUCTEMOOOpPA3yIONIUM  JIJIi  €CTECTBEHHO-HAYUYHBIX  y4eOHBIX
IPEeIMETOB, MOCKOJIbKY (hM3HUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBJICHUM,
U3y4aeMbIX XHUMHEH, OMOJIOTHel, acTpOHOMHEW M (u3MUecKod reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEAOCTaBisAeT Haubosiee SICHbIE
oOpa3ubl TPUMEHEHHS HAy4YHOTO METOAa TMO3HaHHUS, TO €CTh CIoco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa W3 TIaBHBIX 3a7a4 (U3NYecKoro oOpa3oBaHUsS B CTPYKTYype 00IIero oopa3oBaHHUs
COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOH TIpaMOTHOCTHM M MHTEpeca K HayKe y
00yJaromuxcs.

N3yuenne ¢usukun Ha 0a30BOM YpOBHE TIPENIONATaeT OBJIAJCHHE CIEIYIONUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIIUMU €CTECTBEHHO-HAYYHYIO I'PAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e  OIICHWBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEpPOPETUPOBATh [JlaHHbIE M UCIOJb30BaTh HAay4YHbIE JOKa3aTEJbCTBA JJIA
MOJy4YE€HUSI BBIBOJOB.

enn wn3yuenus (U3WMKA HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUsSI OMPECICHBI B
Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®dusumka» B 00pa3oBaTEIbHbBIX
OpraHu3aLusax Poccutickon Oenepanuu, pean3yOINX OCHOBHBIE
oO1ieoOpa3oBareyibHble  MPOrpaMMbl,  YTBepKIEHHOW  pemenuem  Kosieruu
MunucrtepctBa npocserienus Poccuiickoit @eneparuu (mpotokon ot 3 aexadps 2019 r.
Ne T1IK-4BH).

Heaun nzyyenus pusuku:



e mpuoOpeTeHHE HHTEpeca U CTPEMJICHUS OOYyYalomMXCS K HAYYHOMY H3YYCHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e  pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJI€ TMO3HaHUA U (opMUpOBaHUE
HCCIIEIOBATEIHLCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (dopmMupOBaHHME HAYYHOTO MHUPOBO33PEHHS KaK pe3yjbTara HW3yYeHHUs OCHOB
CTpPOCHHMS MaTepuu U PyHIaMEeHTaIbHBIX 3aKOHOB (DU3UKY;

e  (dopmMuUpOBaHUE TPEACTABICHUNH O poiau (PUIUKA IS PA3BUTHS  JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

e  pa3BUTHE NPEJCTAaBICHUH O BO3MOXKHBIX cdepax Oyaymend mnpodeccuoHaIbHON
NeSATeNIbHOCTH, CBA3aHHOU ¢ (DU3UKOMU, MOATOTOBKA K JAJIbHEHIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTmkeHue HTUX IeJieM NporpaMmbl Mo (QU3MKEe Ha YpPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHus 00ecrieunBaeTCs PEUICHUEM CIIEIYIOUIUX 3a/4a4:

e  mpuoOpeTeHHe 3HAHUU O JUCKPETHOM CTPOSHUM BEIIECTBA, O MEXaHUUYECKUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e  TpuoOpeTeHHe YMEHHH OMNHUChIBATh U OOBACHATH (PU3NUECKUE SBICHHUS C
UCITOJIb30BaHUEM TTOJTYUYCHHBIX 3HAHHM;

e  OCBOCHHE METOJOB PEIICHHUS MPOCTEHIIMX PacyETHBIX 3a7ad C HCIOJb30BaHUEM
bu3uIecKuX Moiesei, TROPUECKUX U IPAKTUKO-OPUEHTUPOBAHHBIX 3314,

e  pa3BUTHE YMEHMH HaOJIOJaTh NPUPOAHBIC SIBJIEHWUS W BBINOJIHATH OIBITHI,
nabopaTopHbie pabOThl W OSKCIEPUMEHTAJIbHBIE MCCIECIOBAHUS C HCIOJIb30BAHUEM
U3MEpUTETBHBIX TPUOOPOB;

e OCBOeHHE NMPUEMOB palbOThl ¢ UH(pOpMaIend (PU3NUECKOTO COJIepKaHUs, BKIIOYAs
MHPOPMAIIMIO O COBPEMEHHBIX JIOCTHIKCHHSX (U3UKHU, aHAIM3 M KPUTUYECKOE
OIlcHUBaHHUE WH(OPMAIINH;

e  3HAKOMCTBO cO c(epamu npodhecCUOHATBHONW NESITENbHOCTH, CBA3aHHBIMHU C
(Gu3MKO, W COBPEMEHHBIMU TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha JOCTHXKEHHUAX
bu3uYeCKoi HayKH.

Ha m3ydenmne ¢usukum (6a30BBI YPOBEHb) HA YPOBHE OCHOBHOT'O 00IIEro 00pa30oBaHMUs
orBoauTCs 238 yacoB: B 7 Kilacce — 68 4acoB (2 yaca B Hezento), B 8 kinacce — 68 yacos
(2 yaca B wHememwo), B 9 xkmacce — 102 wyaca (3 waca B HEIENO).
PaGouas mporpamMma MMeeT BHECEHHbBIE M3MEHEHUS (8 Kiacc) B CBSI3U C COOJIOJCHUEM
MIPEEMCTBEHHOCTH JIMHEUKU O0yUCHHUS.

[Ipennaraemseiii B mporpamme 1o (U3WKE MepedeHb JIA0OPATOPHBIX PabOT W OIBITOB
HOCUT PEKOMEHJATeNbHbIA  XapakTep, YYWUTENlb JIelaeT BbIOOp  MPOBEICHHUS
7a0opaTopHBIX pabOT W OMNBITOB € YYETOM HHAMBUAYAIbHBIX OCOOEHHOCTEH
OOy4JarommXcs, CIHUCKa OJKCIEPUMEHTANTBHBIX 3aJlaHul, TMpealaraeMblX B paMKax
OCHOBHOTO TOCYZapCTBEHHOTO 3K3aMeHa 1Mo (hHU3uKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupone. JSBneHus unpuponasl. Duszuueckue SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIC, DJIICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue guanueckux BeanyuH. Ouznyeckue npuOopsl.
ITorpemnocTs u3MepeHnii. Mexaynapoanas cucrema eIUuHULL.

Kak ¢wu3uka wu  jgpyrue  ecTeCTBEHHbIE  HAyKHM  H3y4alT  MPUPOAY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUS: HAONIO/JEHHE, MOCTAHOBKA HAYYHOI'O BOIPOCA,
BBIIBIDKEHHE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BbsSCHEHHE HAaOJI0/1aeMOTo
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ MOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBICHUA.

2. ®dusznueckue mnpubOpHl W TIpoIeAypa MPSAMBIX HM3MEPEHUM aHAJOTOBBIM U

U(GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimeot.

1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHune pacCTOSTHUM.

3. M3mepenue 00bEMaA )KUAKOCTUA U TBEPAOTO TENA.

4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.

5. M3mepeHue temriieparypbsl IpU HMOMOIIM KUIAKOCTHOIO TEPMOMETpA U JaT4MKa

TEMIIEPATYPBI.
6. IIpoBeneHue uccnenoBaHus IO NMPOBEPKE TMIOTE3BI: TAIBHOCTD MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJIEHHUSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BemiecTBa: aToMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITHI, JAOKa3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHne vacTtul BemecTBa. CBsI3b CKOPOCTH ABUYKEHHUSI YaCTHUI C TEMIIEPATypOH.
bpoyHoBckoe nBmxkenue, nuddys3us. BzanumonecTBrue 4acTUIl BEIIECTBA: MPUTHKCHUE U
OTTAJIKMBaHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, XUIAKOCTEM M TBEPABIX
(kpucTaminyeckux) Ted. B3auMOCBsI3b MEXKIy CBOWCTBAMHU BEIIECTB B  Pa3HbIX
arperaTHbIX COCTOSHHUSX M WX aTOMHO-MOJICKYJISAPHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaOmronenue siBIEHUM, OOBSCHSIONIUXCS NPUTSHKEHUEM WM OTTAJIKUBAaHUEM
YacTHIl BEIIECTBA.
Jlabopamopnule padomot u onvimot.
1. OrleHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).
2. OnbITHI IO HAOJIIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSYKEHUS.
Paznen 3. /IBu:kenune u B3anMoaeiicTBUe TeJl.
Mexannyeckoe ABWkeHUE. PaBHOMEpHOE M HepaBHOMEpHOE JBHk’eHUE. CKOPOCTb.
Cpennsis CKOPOCTb NPU HEPABHOMEPHOM JBH>KEHUH. Pacu€T myTH U BpEMEHU JIBUKEHMUSL.
SBnenne nHepuuu. 3aKOH MHEPUMU. B3aumoneicTBue Ten Kak NpuurHA U3MEHECHUS
CKOpPOCTHU JIBMXKEHHMS Tell. Macca Kak Mepa MHEpTHOCTHU Tena. [InmoTHocTh BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00hEMA BEIIIECTRA.
Cuna kak XapakTepucTHKa B3aumojaeicTBusa Ten. Cuna ynpyroctd u 3akoH ['yka.
N3Mepenne cumbl ¢ MOMOIIbIO AUHAMOMETpA. SBJIECHUE TATOTCHUS U cuia TsxecTu. Cuna
TSOKECTH Ha JApyrux miaHetax. Bec tema. HeBecomocth. CnoxkeHHUE CHII, HAPaBICHHbBIX
1o oJHOM npsimoil. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHrue CKOJbKEHUs U TPEHUE
nokos. TpeHue B Ipupojie U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenne MexaHUYECKOro ABUKEHUS Tella.
2. HM3mepeHue CKOPOCTU MPSIMOIUHENHOTO JIBUKECHMUS.
3. HaOmronenue siBICHUS UHEPLIUH.
4. HabGnroneHve U3MEHEHHS! CKOPOCTH TIPU B3aUMOICHCTBHUH TEJl.
5. CpaBHEHHME MacC 0 B3aUMOJICHCTBUIO TEIL.
6. Cllo)keHue CUJI, HalpPaBJICHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnuie pabomot u onvimot.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO ABWKEHUSA (IIapUKa B )KUIKOCTH, MOJCTH
AIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OmpenenieHre CcpeaHEH CKOPOCTH CKOJBKCHUS Opycka WM Iapuka II0
HAKJIOHHOM TTOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO TeEA.

4. OmbBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsKeHUs (Iedopmaiuu) npy>KUHbI
OT MPUWIOKEHHOM CHJIBL.

5. OmnpITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHMS CKOJILXEHHUSI OT Beca
TeJIa U XapaKTepa COMPUKACAIOMINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEH U ra30B.

JaBnenue. CrocoObl yMEHBIICHHS W yBEJIWYCHHUS JaBieHus. JlaBiaeHue rasa.
3aBUCHMOCTH JIaBJICHHUS Ta3a OT o0béMa, Temmeparypsl. [lepenaua naBiaeHUsS TBEPIBIMH
TeJIaMH, KUJIKOCTSIMH W ra3amu. 3akoH [lackansa. IIlHeBMaTW4eckue MalIWHBI.



3aBUCUMOCTb  JIaBJIEHUS IKUAKOCTH OT rayOuHbl. ['mapoctaThueckuili mapajokc.
CooOwatomuecs cocypl. ' uapaBinyeckne MeXaHu3MBbl.

Atvmocepa 3emsmm u armochepHoe gaBieHue. [IpuuuHBI  CyIIECTBOBAHUS
BO3aylIHOM 00omouku 3emun. OnwiTr Toppuuennu. M3mepenune atMochepHOro JaBieHUs.
3aBUCUMOCTb aTMOC(EPHOr0 JABJICHHUSI OT BBICOTHI HajJ ypoBHeM Mops. ITpubopsl mis
U3MEpPEeHUs aTMOC(HEPHOTO AaBICHHUS.

JlelicTBUE JKMAKOCTM M Ta3a Ha IOIPY)KEHHOE B HUX TeJo. BrlTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.

S o

~

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBneHUs KUIKOCTHIO U Fa30M.

CooOwaroruecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue necTBus aTMOCPEPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHIIBI OT 00bEMa MOrpyXEHHOW YacTH Tela U
IJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEHN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue IUIaBaHus TeJl: IUIABAHUE WM IIOTPYKEHHE Tel B 3aBUCHUMOCTU OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuie padbomot u onvimeot.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE€ OT OOBEMA MOTPYKEHHOU B
AKUJKOCTh YaCTHU Tea.

Ornpenenenue BBITAJKUBAOIIEH CUIIbI, JEUCTBYIOUIEH Ha TEJO, NMOTPYKEHHOE B
AKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIIbI, JCWCTBYIOIIEHM HAa TEJIO B
KUJKOCTU, OT MAcChl TeJa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD BBITAITKUBAIOILIEH CUJIBL,
JIEHUCTBYIONICH Ha TEJO B KUJIKOCTH, OT 00bEMa OTPYKEHHOM B )KUJIKOCTh YaCTU
T€JIa U OT IUNIOTHOCTH KUIKOCTH.

KoncTpyupoBanne apeomerpa miad KOHCTPYUPOBAHUE JIOJKU U ONPEACICHUE €€
rpy30I0AbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTB. DHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IMIOCKOCTh. [IpaBuiio paBHOBecus
ppiuara. I[IpuMeHeHue mnpaBuiia paBHOBECHUsSI pblyara K OJOKy. «30J0TO€ MPaBHIO»
Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckasa sHeprud. Kunerndeckas u nmoteHuuanbHas sHeprusi. [IpeBpainenue
OJIHOTO BUJAa MEXaHUYECKOW IHEPTUU B IPYTrOM. 3aKOH COXPAHEHHUSI SHEPTUU B MEXAHHKE.

Jemoncmpayuu.



1. IIpuMepsl MPOCTBHIX MEXAaHU3MOB.
Jlabopamophuie padomot u onvimot.
1. Ompenenenue pabOThl CHJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela IO
TOPU30HTAILHOM ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHM paBHOBECHUs pblyara.
3. H3zmepenue KIIJ] HaKITOHHON IIIOCKOCTH.
4. M3ydeHue 3aKOHA COXPaHEHMSI MEXAaHUYECKON YHEPIUU.
8 KIIACC

Pa3znen 6. TenioBble sIBJIEHUS.

OCHOBHBIE TOJOXKEHHUS MOJIEKYJISIPHO--KUHETUUECKOW TEOPUM CTPOEHHUS BEIIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJ. ONBITHI, MOJTBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopgenun  TBEPIOro, IKUAKOITO W Ta3000pa3HOTO  COCTOSHUN  BEIIECTBA.
Kpucrannuueckue u amopdusie tena. O0bsICHEHHE CBOMCTB T'a30B, KUJKOCTEH U TBEPABIX
TE€l Ha OCHOBE IIOJOXEHUU MOJIEKYJISIPHO--KHHETHYECKON Teopuu. (CMauuBaHUE U
KanWJUIsIpHBIE siBJIeHUS. TennoBoe pacliupeHue U coxaTue.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBUXEHUS YACTHII.
Brytpennsis sHeprus. CrnocoObl M3MEHEHUsS BHYTPEHHEH SHEPruu: Teruionepenada u
coBepIieHue padboTel. Buibl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, H3TyUYCHHE.

KoanuecTBO TEIUIOTHL. Y AeiibHAs TEIUIOEMKOCTD BEIeCTBa. Tem1oo0OMeH U TEIJIOBOE
paBHOBecue. YpaBHeHHWE TeruloBoro Oamadca. [lmaBmeHne W OTBepleBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YenbHas TeruioTra IutaBieHusa. IlapooOpa3zoBanue w
koHaeHcanus. Mcmapenne. Kunenue. Y nenbHas TemioTa nmapooOpa3oBaHus. 3aBUCHUMOCTD
TEMITEPATyPhl KUTICHHUSI OT aTMOC(EPHOTO AaBJICHHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIIMBa. Y AeIbHas TEIJIOTa CrOpaHMUs.

[Tpunnumer padotel TemnoBeiXx asurateneid KIIJ[ temmoBoro npurarens. TerioBbie
JIBUTATEIIN U 3allUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

1. HaGmronenrne 6poyHOBCKOTO IBHUKEHUS.

2. Habmonenue nuddysun.

3. HaOmroneHue siBICHUN CMadMBaHUS U KATUJUISIPHBIX SBIICHHM.

4. HaOnroneHre TEIIOBOTO pacIIUPEHHS TEIl.

5. 3MeHeHue maBieHUS Ta3a NpH HU3MEHCHHMM OO0BbEMa HW HarpeBaHUM WU
OXJIQXKICHHU.

[IpaBuita u3mMepeHust TeMnepaTypshl.
Buapr Temionepenayn.
8. OxnaxIeHue pu COBEPIICHUN PaOOTHI.

o



9. HarpeBanue npu coBepiieHUU paOOThl BHEIITHUMU CUJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

11. HabGnronenue kuneHusl.

12. HaGnroienrie moCTOSTHCTBA TeMIEPATyphl IPU TUIABICHUHU.

13. Mojien TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomot u onvimot.

1. OmnbIThI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTKECHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnwIThl MO HAOJIOJACHUIO TETUIOBOTO PACIIMPEHUS T'a30B, JKUAKOCTEH U TBEPIBIX

TEN.
4. OmnpeneneHue AaBIeHUs BO3AyXa B OalsIOHE IIMPHUIIA.
OMBITBL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHUSI BO3/yXa OT €ro o0néMa u
HarpeBaHus WIN OXJIAXKICHUS.

6. IlpoBepka THUIIOTE3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA XHUIKOCTH B
TEPMOMETPUYECKON TPYyOKE OT TeMIepaTyphl.

7. HaGmonenue W3MEHEHUST BHYTPEHHEH OSHEpruM Telna B pe3yJbTare
TEIJIoTnepe1au U pabOThl BHEIITHUX CHIL.

8. HccnenoBanue siBIieHUS TEIJIOOOMEHAa MPU CMENIMBAHUHU XOJIOJHOM M Topsuen
BOJBL.

9. OmpeneneHre KOJIUYECTBA TEIIOTHI, MOJTYYEHHOTO BOJOM IMPHU TEIIOOOMEHE C
HarpeTbiM METAIUINYECKUM LIUJIUHIPOM.

10. Onpenenenne yaenbHON TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue mpolecca UCIIapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBIEHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tel. JIBa poaa dIeKTpUYECKUX 3apslioB. B3aumopelcTBue
3apsKeHHBIX Tell. 3akoH KyroHa (3aBUCMMOCTb CHJIBI B3aUMOJICUCTBUS 3aPSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKTY TEIaMu).

Onektpuueckoe mone. Hanpssk€HHOCTh — 3iekTpuueckoro  mnons.  [Ipuniun
CYNEepPHO3ULMHU dIEKTPUUECKUX M0JIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »saexkTpuyeckux 3apsAioB. OJIEMEHTApHBIA  AIEKTPUUYECKUN  3apsi.
Crpoenue aroma. IIpoBOAHUKM U JUANEKTPUKHU. 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsa.

DNEeKTpUUECKUN TOK. YCIOBHS CYIIECTBOBAHUS 3JEKTPUUECKOTO TOKa. MCcTOUHMKH
MOCTOSIHHOTO ~ TOKa. JIeMCTBUA  3JIEKTPUYECKOrOo TOKa (TEIUIOBOE, XHMMHUECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.



Onekrtpuueckas nenb. Cwia Toka. DneKTpudeckoe HampsbkeHue. ConpoTHBIEHUE
MPOBOJHUKA. YJIEIbHOE CONPOTHUBJIEHHE BEIIECTBA. 3akoH OMa i ydacTka LENu.
[TocnenoBaTenbHOE U MapaIeIbHOE COEIUHEHNE MPOBOIHUKOB.

PaboTa 1 MOIIHOCTE 3J€KTpUYeCKOro Toka. 3akoH Jxoymns—JleHua. Dnekrpuyeckue
MU U IOTPEOUTENH ICKTPUUECKON dHEpruu B ObITy. KopoTKkoe 3aMbIKaHUE.

ITocTosiHHBIC MarHuThl. B3anMoaelcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHoe IoJe.
MarautHoe mone 3eMJId M €ro 3HauyeHWe i Ku3HM Ha 3emuie. OnbelT Opcrena.
MarauTHoe MoJje SJICKTPUUECKOro TOoKa. [IpuMeHEeHHe SIEKTPOMAarHuTOB B TEXHUKE.
JlelicTBME€ MArHMUTHOTO TMOJISI Ha MPOBOJHHUK C TOKOM. DJIEKTPOJABUTATENb MOCTOSHHOTO
ToKa. Mcrionb30BaHue IEKTPOIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajges. SBieHUE BIEKTpOMArHuTHOW wuHAYKUMU. IlpaBuno JleHna.
Onektporenepatop. CrocoObl MOMyYeHUs IEKTPUUECKON IHEPIUU. DJIEKTPOCTAHIIMU Ha
BO300HOBJIISIEMbIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpHU3alus Te.
JIBa pojia 3JIEKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpOMCTBO U IEMCTBUE JIEKTPOCKOMA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aps0B.
[TpoBOTHUKH M AUBIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIUHUM JEKTPUYECKOTO OIS,
HMcTOYHMKH TTOCTOSSHHOT'O TOKA.
JIencTBUs 3JIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJIKOCTH.
. I'a30BbIl pa3zps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3Mepenune 2JeKTpUYeCcKOro HarpsKeHUsT BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoOTUBIICHUM.
. B3zaumoaeicTBre NOCTOSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MAarHUTA.
. MonenrupoBaHrEe MarHUTHBIX ITOJIEH OCTOSIHHBIX MArHUTOB.
. OneIT DpcTena.
. MaruuTHoe mnoJjie Toka. DJIeKTPOMAarHuT.
. JleicTBH€ MarHUTHOTO MOJISI HA TPOBOJTHUK C TOKOM.
. DJeKTpOoABUTATENb MOCTOSIHHOTO TOKA.
. UccnienoBanue siBIICHUS 3JIEKTPOMAarHUTHOW WHIYKIIUH.
. OnbiTel Papajes.
. 3aBUCUMOCTh  HANpaBJICHUSI HMHAYKIIMOHHOTO TOKa OT  YCJIOBHUH  €ro
BO3HUKHOBEHHSI.
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25.

DNEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomut u onvimot.

1.

IS L T

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel 1O HAOMIONEHUIO  DJEKTpHU3alMM  TeJl  UHAYKUMEHW u  1pu
COMPUKOCHOBEHHH.

UccnenoBanue neicTBUS SIEKTPUUECKOTO OIS HA TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u npoBepka pabOThI JIEKTPUIECKOH 1IETH MOCTOSHHOTO TOKa.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HAMPSHKCHUS.

HccnenoBanure 3aBUCUMOCTH CHJIBI TOKa, HWJIYIIETO 4Yepe3 pe3ucrop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOPE.

ONbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTH DSJIEKTPUUYECKOTO COMPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JIJIUHBI, TUIONIAX MTONEPEYHOr0 CEUEHUS U MaTepHaa.
[TpoBepka mpaBuiia CIOKEHUsI HAMPSHKEHUH MPU TIOCJIEI0BATEIbBHOM COSAMHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIBI TOKA MPY NAPAIIETBHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, UIYIIETO YEepPe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HWIYIIETO 4Yepe3 JaMIOuKy, OT
HaIPSYKEHUS Ha HEH.

Onpenenenue KII/ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yyeHue MarHUTHOTO MOJSI TIOCTOSIHHBIX MAarHUTOB TMPH MX OOBEIUHEHUU U
pa3lelICHHH.

UccnenoBanue neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH CHJIBI B3aUMOJICUCTBUS KATYLIKH C
TOKOM W MAarHUTa OT CUJIbI TOKA U HAIIPaBJICHHS TOKA B KaTYIIKE.

N3ydeHne neiicTBUS MarHUTHOTO TMOJISI HA TPOBOJIHUK C TOKOM.
KoHcTpyupoBanue u n3ydenue paboThl JJIEKTPOABUTATEIIS.

Nsmepenne KII/] anekTpoaBuraTebHOM yCTaHOBKH.

OneIThl 1O HCCIEIOBAHUIO  SIBICHUSI  AJIEKTPOMArHUTHOM  MHAYKIUU:
UCCJIEOBAaHNE U3MEHEHUI 3HAUCHHS U HAIIPABIICHHUS] UHIYKIHUOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexannveckue siBJICHUS.

Mexanudyeckoe  aBWXkeHHe.  MarepuanbHas ~— Touka.  Cucrema — orcuéra.
OTHOCHUTEILHOCTh MEXaHUYECKOTO JBWKEHHUA. PaBHOMEpHOE MPSAMOJMHEHHOE BUKEHHUE.
HepaBnomMepHoe npsimonuHeiHoe aBuxeHue. CpeiHsas 1 MTHOBEHHas CKOPOCTh TeJla MpHU
HEPaBHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOyCKOpeHHOE MpsMONMHEWHOe aBmxkeHue. CBOOOAHOE IMajJeHUE.
OmngiTel ["anumes.



PaBHOMepHOE ABMMX)EHUE MO OKpy)HOCTHU. [lepros n yactota obpaienus. JluneitHas
U yTJI0Bast CKOPOCTH. LIEeHTpOCTpEeMUTENIBHOE YCKOPEHHE.

IlepBeiii 3axkoH Herorona. Broponn 3akoH Herorona. Tperuit 3axkoH HsrotoHna.
IIpuHIMI CyNepno3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: CHIa TPEHUS CKOJbKEHUS, CHUIa TPEHUS
MIOKOSI, APYTHE BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOJHOIO MajeHHS.
JIBrxenne maHer BOKpyr Connua. IlepBasg kocmuueckast ckopocTb. HeBecoMmocTs u
HNEPETPY3KHU.

PaBHOBecue maTepuanbHO TOUkU. AGCONMIOTHO TBEPOE Teno. PaBHOBecHe TBEPOTO
TeJIa C 3aKPEIJIEHHOM OChIO BpalieHus. MoMmeHT cunbl. LlenTp Tsoxectu.

Nmnynec Tena. M3meHeHue wummynbca. MMnynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckasi pabora U MOIIHOCTh. PaGoTa cui TSKECTH, yNpyrocTd, TPEHUS.
Cas3b sHepruu U pabotel. [loTeHnManpHas sHEprus Tena, MOAHITOr0 HaJl MOBEPXHOCTHIO
3emud. [loTeHumanbHas sHeprus cxkaroi npyxkuuel. Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUU. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.
1. HaOmronenne MeEXaHMYECKOTO JBIDKCHHS Tela OTHOCUTEIBHO pa3HBIX Tel
OTCYETA.

2. CpaBHEHHME TIyT€d M TpaeKTOPUWA JABUIKEHHUS OIHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenune cKopocTy U YCKOPEHUS PSIMOJIMHETHOTO JBUKEHHUS.

HccnenoBanre npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.

HaGmronenue nBr>KeHHs Tella M0 OKPY>KHOCTH.

o Uk~ w

HabGmionenne MexXaHWYECKUX SIBICHHUM, MPOUCXOASIIMX B CHCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBUXEHUU OTHOCHUTEIIBHO
KaOuHeTa QU3HKH.
3aBUCHUMOCTh YCKOPEHHUS Tejla OT MACChI TeJla U JIEUCTBYIOIIEH HA HETO CHUJIBI.
8. HaOmronenue paBeHCTBA CHIT IPU B3aUMOJICUCTBHUH TEII.
N3menenue Beca Teia npu yCKOPEHHOM JIBHKECHUMU.
10. [lepenaya nmnyibca npu B3aMMOAEHUCTBUU TE.
11. [IpeoOpazoBanus SHEPTUN TTPU B3AUMOJICHCTBUN TE.
12. CoxpaHeHHE UMITyJIbCca IPU HEYPYTOM B3aUMOJECHCTBHH.
13. CoxpaHeHHe UMITyJIbca IPU aOCOOTHO YIIPYTOM B3aUMOJIEUCTBUHU.
14. HaGmromenne peakTHBHOTO JIBYKCHHUS.
15. CoxpaHeHHE MEXaHWYECKON YHEPTUHU TIPH CBOOOHOM TaJICHUH.
16. CoXpaHEHHE MEXaHWYECKOM SHEPruM NpU JBWKECHHM Tela MOJ JCHCTBUEM
MPYKUHBL.



Jlabopamophuie padomot u onvimot.

1.

10.

11.

KoHcTpyrnpoBaHue TpakTa AJid pa3roHa U 1ajJbHEHIIero pAaBHOMEPHOTO JBUKEHUS
IapyuKa WIH TEJIEXKKH.

Omnpenenenue cpeHENl CKOPOCTU CKOJIbKEHUS OpyCcKa WU JBUKEHUS IIApUKa 110
HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenue yCKOpEHUs Tella MPU PaBHOYCKOPEHHOM JIBMXKEHHUH 10 HAKIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY TyTH OT BPEMEHU MTPU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka TUMoOTE3bl: €CAM MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HayalabHOU
CKOPOCTM TYTH OTHOCSTCS Kak psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOILIUE
IPOMEKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBXEHHUS OT CUJIbl HOPMAaJbHOT'O
JaBJICHUSI.

Onpenenenue ko PUIIEHTa TPEHUS CKOJIBKECHHUS.

Omnpenenenue KECTKOCTH MPY>KUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Teja IO
TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenne paboOThl CHIBI YIIPYTOCTU NMPH MOABEME Ipy3a C UCIOIb30BAHUEM
HETOJBMKHOI'O U TIOJIBUKHOTO OJIOKOB.

N3yuyeHune 3aK0Ha COXPAaHEHUs SHEPTUH.

Pasznen 9. Mexann4veckue Kojae0aHUs U BOJIHBI.

Konebarensnoe paBmxenue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: TEPHO/I,
4acToTa, aMIUIUTy1a. MaTeMaTU4eCKUM U MPYKUHHBIN MassTHUKU. [[peBpamienue snepruu
pu KoJieOaTeIbHOM JIBUKEHUU.

3aryxaromue KojeOaHus. BbeiHykjaeHHbIE KojieOaHus. Pe3onanc. MexaHuuyeckue

BOJIHHEI.

CBoiicTBa MexaHW4YeCcKuX BOJIH. [IpomonbHble M TomepedHble BOJHBL. J{mnHa

BOJIHBI W CKOpPOCTh €€ pacmpocTpaHeHHs. MexaHW4YecKHue BOJIHBI B TBEPJIOM TellE,
CECMUYECKNE BOJIHEI.

3Byk. I'poMkocTh 3Byka u BbIcOTa TOHAa. OTpaxkeHwe 3Byka. HWH(}pa3Byk u
YIBTPa3BYK.
Jemoncmpauuu.

1
2
3
4.
5
6.

HaGmronenne xonebaHuii TEN MO IEMCTBUEM CHIIBI TSHKECTH U CHUJTBI YIIPYTOCTH.
HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenre BRIHYKICHHBIX KOJICOAHUN U PE30HAHCA.

PacnpocTtpanenne npoosibHbIX U MMONEPEYHBIX BOJH (HA MOAEIIH).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamopnuie pabomot u onvimeol.



1. OmpeneneHue 4acTOThl U MEpHO/ia KoJieOaHU MaTEeMaTUUYeCKOTO MasTHUKA.
2. OmnpenenieHre YacTOThHI U IEPHO/Ia KOJI€OAHUHN TPY>KUHHOTO MasSTHHUKA.
3. HccnenoBaHue 3aBUCMMOCTU TIepHOJa KoJieOaHWM MOJBEIIEHHOTO K HUTHU Tpy3a
OT JIJTMHBI HUTH.

4. WccnepoBaHue 3aBUCHUMOCTH MEpUOJia KOJEeOaHUM MPYKUHHOTO MAasTHUKA OT
MacChl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH MepUoJia KojebaHul rpysa, MOJABEIICHHOTO K HUTH, OT
MacChl Tpy3a.

6. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh IMEpUoaa KoJeOaHUM TPYKUHHOTO
MasTHHUKa OT MacChl ITpy3a U KECTKOCTHU MPY>KUHBI.

7. W3Mmepenne yckopeHus CBOOOIHOTO TaICHUS.

Paspgen 10. DiieKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJHBI.

DJIEKTPOMAarHUTHOE noJie. DNIEKTPOMArHUTHbHIE BOJIHBI. CgoiicTBa
3JeKTpoMarHuTHeIX  BosH.  [llkama  snekTpoMarHUTHBIX  BOJH.  Mcnonb3oBaHuUE
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJieKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimeot.

1. M3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMIILHOTO Tele(oHa.

Pa3nen 11. CBeToBbBIC IBICHUA.

JIyueBass mopnenb cBeta. Mcrtounuku cBera. [IpsMonuHeiHOE pacrnpocTpaHEHUE
ceera. 3atrmeHus ConHoa u Jlynsl. Ortpaxenue cBeta. Ilinockoe 3epkano. 3akoH
OTpa)KE€HHUs CBETA.

[Ipenomiienne cBera. 3akoH mpejaomiieHUs: cBeTa. [loHOe BHyTpeHHEe OTpakKeHUe
cBerta. Mcnonp30BaHKE MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xox nmydeir B nmH3e. OnTudeckas cuctema ¢oToarnmapata, MUKPOCKOTIa U
Teneckona. ['1a3 kak ontuyeckas cuctema. bau3opyKkocTh U 1allbHO30PKOCTb.

Pa3znoxenne Oenoro ceera B crekTp. OnbiTel HeloToHa. CliokeHue CIEeKTpaIbHBIX
uBeToB. /ucnepcus ceera.

Jemoncmpayuu.

[IpsAmonHEHHOE pacIpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[TonyueHnne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop nydelt B coOuparoiieit JuH3e.

XO0JI Tydel B pacCEeUBAIOLIEH JIMH3E.

N o vk~ wDN e



8. IlonmyuyeHue n300pa’keHU ¢ MOMOILBIO JIUH3.
9. IlpuHuun aeiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Mozaens riasa.
11. Paznoxxenue 0enoro cBeTa B CHEKTP.
12. [lonmyyenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.
Jlabopamopnuie padomot u onvimot.
1. HccnemoBanue 3aBUCMMOCTH yTJIa OTPaKEHUsI CBETOBOTO JIy4a OT yrja NaJeHUs.
2. W3yueHue xapakTepuCTUK U300paKe€HUs MIPEAMETA B INIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCHMOCTH yTIjla MPEIOMIIEHUS CBETOBOIO Jiyya OT yria
NaJeHUs Ha TPAHULIE «BO31YX—CTEKIIO».
[Tonyyenue n3o00paxeHUit ¢ TOMOLILIO COOUPAIOIIECH JTNH3BI.
Onpenenenne (HOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIbI COOMpArOIeil JINH3bI.
OnbITHI IO Pa3NOKEHHUIO OEJIOr0 CBETA B CIEKTP.
OnbITHl MO BOCOPUATHIO IIBETA MPEIMETOB NPU WX HAOIIOACHUHN Yepe3 I[BETOBBIC
(GUIBTPHI.
Pa3znen 12. KBaHTOBbBIC SIBJICHHS.
Onwitel  Pesepdopna u mimanerapHas Mojenb aroma. Mogens atoma bopa.
Hcnyckanue v noriouieHrne cBeta atoMmoM. KBaHThl. JInHeUaTble CIEKTPHI.
PagnoaktuBHOCTh. Anbda-, 6eTa- u raMMma-uznyudeHus. CTpoeHUEe aTOMHOIO sapa.
HyxnonHass monens aroMHoro siapa. M3oronsl. PagumoakTuBHblE mpeBpamenus. Ilepuon
1oJIypacraja aTOMHBIX SEp.
SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3aps0BOIO U MAacCOBOI'O YHCEN. DHEpPrus
CBSA3M aTOMHBIX sAnep. CBsA3b Macchl W JHEpPrUd. Peakumm cuHTE3a W JENEHUS SIEp.
Ncrounnku 38eprun ConHna u 3BE3 1.

N o vk

Snepnas sneprerrka. JlelCTBUS paIMOAKTUBHBIX U3JIYYEHUN HA )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIECHHUS.

2. CrnekTpbl pa3IMyHbIX Ia30B.

3. CnekTtp BojaoOpoa.

4. HaGmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHU3ZUPYIONIUX U3ITYUCHUH.

6. Peructpanus uznydeHus: IpUPOIHBIX MUHEPAJIOB U IPOJLYKTOB.

Jlabopamopnuie padbomot u onvimol.

1. HaGmroneHue CIUTOMIHBIX U TUHEHYIATHIX CIICKTPOB M3ITyUCHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE PHEPTrUM YACTHUIBI IO TOPMO3HOMY IMyTH (IO
dotorpadusim).

3. M3mepenwue pagnoakTHBHOTO (PoHA.

IToBTOPUTEIBLHO-00001IAKO I MOXYJIb.



[ToBTOpUTENBHO--00001IAIONMI MOAYIL MpEIHA3HAYEH Il CHCTeMaTU3alluu U
0000IIeHNs TPEIMETHOTO COJACPKAHUS W ONbITa NESITEIBHOCTH, MPUOOPETEHHOTO MNpU
W3YyUYEHUH BCcero Kypca (u3MKM, a Takke [JJis TMOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY SK3aMEHY Mo (hu3uKe sl 00y4aronuXxcsi, BHIOPABIIUX 3TOT YUCOHBIM
npeamer.

[Ipy wW3ydYeHUM JAHHOTO MOIYJIS PEATU3yIOTCS W CHUCTEMATU3UPYIOTCS BUJIbBI
NEATeIbHOCTH, Ha OCHOBE KOTOPBIX OO0ECMeUrMBACTCS JOCTHUKEHUE TMPEIMETHBIX W
MeTanpeIMEeTHBIX TJIAHUPYEMBIX pPE3yIbTAaTOB oOy4eHwusl, dbopmupyeTtcs
€CTEeCTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAyUHBIX METOJIOB MCCJICIOBAHUS SIBJICHUM
IPUPOJIBI U TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBSACHITH (DU3UUYECKUE SIBICHUS, TPUMEHSS
MOJIyYEHHBIE 3HaHUS, PEIIaTh 3a/1a4d, B TOM YUCJIE Ka4€CTBEHHBIE U DKCIIEPUMEHTAIbHEIE.

[TpuHIUIIHANTBHO NESATEIHPHOCTHBIM XapaKTep TaHHOTO pasjesa peanu3yercs 3a Cuér
TOTO, YTO OOYYAaOIINECS BBIMOTHSIIOT 33/IaHUs, B KOTOPBIX UM TpeJjIaracTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUU PACMO3HABATh MU HAYYHO OOBICHATH (HU3NUYECKHUE
SIBJICHUS B OKPYXKAIOIIECH MpHUPOIe U TOBCETHEBHOM JKU3HU,

UCITIOJIH30BaTh HAYYHBIC METOJIBI UCCIIEOBaHUs (DU3NYECKHUX SBICHUN, B TOM YHCIIC
JUTSL TPOBEPKH THUTIOTE3 U MOJTYyUYCHHS TECOPETUUECKUX BBIBOJIOB;

OOBSICHSIT HAay4YHbIE OCHOBBI HaubOojee BaXHBIX JOCTHXKEHUM COBPEMEHHBIX
TEXHOJOTUH, HAMpUMEpP, MPAKTHUECKOTO WCIOJIb30BAHUS PA3IHYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA IMPEBPAIICHHS M COXPAaHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPTUU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuyenune ¢(u3uku Ha ypOBHE OCHOBHOI'O OOILIEro oOpa3oBaHUs HAMPABIECHO Ha
JTOCTH)KECHUE  JIMYHOCTHBIX, METalmpeAMETHBIX U MPEIMETHBIX 00pa30oBaTelbHBIX
pE3yJIbTATOB.

B pesynbrate mzyueHus (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyyaroiierocst 0ynyT chopMUpOBaHbI CIAEAYIONINE TUYHOCTHBIC PE3YJIbTaThl B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— TIpOSIBIICHME HWHTEpeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
bu3nUecKol HAyKH;

— [IEHHOCTHOE OTHOIIICHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJCHHUH OOIIECTBEHHO 3HAYUMBIX H
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYESCKUM TPUMEHEHUEM JOCTHKCHUN (DU3UKU;

— OCO3HaHUE BAKHOCTU MOPAIBHO--3THUECKUX MPUHIUIIOB B JEATEIBHOCTU YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCIIPHUSITUE ICTETUUYECKUX KayeCTB (PU3NUYECKON HAyKU: €€ TapMOHUYHOTO MMOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHHE LIEHHOCTU (PU3MYECKONW HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMA, BayKHEHIIIEH COCTABIISIIOIICH KYJIbTYPHI;

— pa3BUTHE HAYYHOU JTIOO03HATEIHHOCTH, MHTEPECA K UCCIIEIOBATEIBCKOM AESITEIbHOCTH;
5) popmupoBaHusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHSI:

— OCO3HaHHE LIEHHOCTU 0e30MmacHoro oOpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BXXHOCTHM TPaBWJI OE€30MAaCHOTO TMOBEACHUS HA TPAHCIOPTE, Ha JOpOrax, C
AIEKTPUUECKUM U TETIOBBIM 000pPY0OBAHUEM B JJOMAIITHUX YCIOBUSIX;

— chopMUPOBAHHOCTH HaBBIKA peIIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
e MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS .

— AaKTUBHOE Yy4YacTHE B PEIIEHUU MPAKTUYECKUX 3aJad (B paMKaX CEMbH,
o0Opa3oBaTeIbHOM OpraHW3allid, TropojAa, Kpas) TEXHOJIOTHYECKONM U  COIMaTIbHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHUIA;

— WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPOdeCcCrid, CBI3aHHBIX C (DU3UKOMH;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

— OpHWeHTalWsl Ha TpUMEHEHWEe (PU3MYECKUX 3HAHWKM I pemieHus 3aaad B 0OJacTH
OKpY’Karolen cpejibl, MIaHUPOBAHUS MOCTYNKOB M OLIEHKH WX BO3MOXHBIX MOCIEICTBUI
IUISL OKPYXKaroUEn Cpebl;

— OCO3HAHME TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHHUS;



8) apanTanum K U3MEHSIIOIIMMCS YCJIOBUAM COUMAIBLHOM U MPUPOJIHOM CPe/bl:

— TOTpeOHOCTh BO B3aUMOJEWCTBUM MPU BBINOJHEHUU HCCIEIOBAHUM U TPOEKTOB
(u3HUecKoi HAaPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JAPYTHX;

— MOBBIIIEHHUE YPOBHS CBOEH KOMIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESATEINbHOCTD;

— NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUN, B TOM 4YHcle (pOpMyIUpOBaTh UIAEH,
MOHSATHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBICHUSX;

— OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acT pU3UKH;

— IUIAaHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHU;

— CTpeMJICHHE AaHaJIM3UpPOBaTh U BBIABIATH B3aWMOCBA3M MPUPOABI, 00IIECTBA H
HSKOHOMMKH, B TOM YUCJIE C UCIIOJIb30BaHUEM (QU3HUECKUX 3HAHUI;

— OIICHKa CBOMX JEHCTBUU C Y4Y€TOM BIIMSHHUS Ha OKPYKAIOIIYIO CpEeJy, BO3MOXHBIX
rJ1I00JIbHBIX MOCIEICTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHMS TPOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus y oOydarorierocst OyayT copMHpOBaHbl MeTalpeIMeTHbIe pe3yabTaThl,
BKJTFOYAIOIIHE TTO3HABATEIbHbBIC YHUBEPCAIbHBIC yUeOHBIC JICHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHBIE YIeOHBIC IEHCTBUS, PETYISATHBHBIC YHHUBEPCAIbHBIC YICOHbIC IEHCTBUSI.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIe JeiicTBUS

ba3oBblie JJorn4ecKkue 1ecTBUA:

e BBIABISATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBJIICHUI);

e YCTAaHABJIMBATH CYIICCTBCHHBIM MpHU3HAK KiIacCU(DUKAIMK, OCHOBAaHHS IS
000011IeHNs ¥ CpaBHEHUS,

e BBIABISATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B paccMaTpHBaeMbIX (akTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

e BBISBISATH MPUYUHHO--CJICJCTBCHHBIC CBS3W MPU M3YYCHUH (HU3NUSCKUX SBICHUM
U TIPOIIECCOB, JICJIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JICTYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIFOUEHHUH, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3IX (PU3HYECKUX BEITUUYNH;

e CaMOCTOSITENIbHO BBIOMpATh CHOCOO perieHus y4eOHoW Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIBKHX BapHAHTOB PEIICHUS, BHIOOP Hambojee MOIXOSIINETO C
y4ETOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKue 1eMCTBUA:

e HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;

e TIPOBOAUTH IIO0 CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY OIBIT, HECI0KHBIN
(bU3NUECKU SKCIIEPUMEHT, HEOOJIBIIIOE UCCEIOBaHNE (PU3MYECKOTO SBJICHUS,

e OIICHMBATh Ha MPHUMEHHUMOCTb M JIOCTOBEPHOCTh HH(OpPMAIMIO, MOJYYECHHYIO B
X0J1€ UCCJICIOBAHUS UJIM SKCIIEPUMEHTA;



CaMOCTOSITEIbHO (OPMYTUPOBATH OOOOIIEHUSI YW BBIBOJBI IO peE3yJibTaTam
MPOBEIEHHOTO HAOIIOACHMS], OIIbITA, UCCIIECOBAHUS;

MIPOTrHO3UPOBATh BO3MOXHOE JalbHeiIlee pa3BUTHE (PUINYECKUX MPOLIECCOB, a
TaK)K€ BBIJIBUTaTh NPEANOJIOXKEHUs 00 HMX pPa3BUTUU B HOBBIX YCJIOBUAX U
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmeii:

OPUMEHSTH Pa3IMYHbIe METOJbl, HHCTPYMEHTBI U 3alpOChl IPHU MOUCKE U OTOOpE
uHbOpMAllMM WM JAHHBIX C YY4ETOM NPEIJIOKEHHON Yy4yeOHOU (u3MuecKoit
3a7a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh M  HHTEPHPETUPOBATH  HMHPOPMALIUIO
Pa3IUYHBIX BUIOB U (OPM IMPEACTABICHHUS,

CaMOCTOSATEIBLHO BBIOUPATh ONTUMANIBHYIO (hOpPMY IMpeAcTaBlIeHHs] HHOPMALIMH U
WUTIOCTPUPOBATH pelIacMble 3aa4M HECIIOKHBIMU CXEMaMU, TUarpaMMaMu, HHOU
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B XO7Ie 0OCYXXJIeHHMsI y4eOHOro Marepuaiia, pe3yJbTaToB Ja00opaTOpPHBIX padoT U
IIPOEKTOB 3aJIaBaTh BOMPOCHI MO CYIIECTBY OOCYKJTaeMON TEMbl U BBICKA3bIBAThH
Ujieu, HalleJICHHbIE Ha pelIeHHe 3aJlaud W TMOoJepKaHue OJaroxenaTebHOCTH
OOIIIEHHUS;

COTOCTAaBJISITh CBOM CYXIEHUS C CYXACHUSIMU JPYIHMX YYaCTHHKOB JUaiora,
0OHapy’KUBATh Pa3JIMUUE U CXOJACTBO MMO3UIIHIA;

BBIP@)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTABISTh PE3YJIbTAThl BBIMOJHEHHOTO (PU3MYECKOrO  OIbITa
(9KCTIEpUMEHTa, UCCIICIOBAHUS, MIPOCKTA);

NOHMMATh W WCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHIUBHUAYAJIbHOM
paboOTHI MPHU PEIICHUN KOHKPETHOHN (hU3NUECKON TPOOIEMBI;

NPUHUMATH €I COBMECTHOW JEATEIbHOCTH, OPTaHU30BBIBAThH JCUCTBUS MO €&
JTOCTIDKEHUIO: PaclpenelisiTh POJH, OOCYXJaTh TMPOIECCh W  PE3yJbTaTh
COBMECTHOM pabOoTHI, 000011aTh MHCHHUS HECKOJIBKUX JTFOJICH;

BBITIOJHATH CBOIO YacTh Pa0OTHI, JOCTUTAsT KAYECTBEHHOTO pe3yibTaTa M0 CBOEMY
HATIPABJIICHUIO M KOOPAUHUPYS CBOU JEHCTBUSA C IPYTUMH YJICHAMU KOMaH/IbI,
OIICHMBATh KA4eCTBO CBOEro BKjIaJa B OOMUHA TPOAYKT IO KPUTEPHSIM,
CaMOCTOATEIHLHO C(OPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUA.

PeryjisiTUBHBbIC YHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

BBISIBJIATH MPOOJIEMbl B JKU3HEHHBIX W YUYEOHBIX CHUTYyalUsX, TPEOYIOUUX IS
peleHus pU3NUeCKuX 3HaAHUM;



OpPUEHTUPOBATHCS B PA3TUUHBIX MOAX0aX IPUHIATHS pelieHUu (MHAUBUAYaIbHOE,
MPUHATHE PELIEHUs B TPYIIE, IPUHITUE PEIIEHUN TPYHION);

CaMOCTOSITEJIbHO COCTAaBJISATh AITOPUTM pelieHusl (U3HUECKON 3a/lauyu WIH IlaHa
UCCJIEI0BAHUS C YYETOM HMMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHpPOBATH MpeJIaraéMble BApHAHTBI PEILICHU;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH U MPEAJaraTh IJIaH €€ N3MEHEHHUS;
OOBSACHATH MPUYUHBI JOCTHXKEHUS (HEJOCTHXKEHUSI) PE3yIbTaTOB JIEATEIbHOCTH,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh (B TOM UHCIE B XOJ BBIIOJIHEHHUS
($u3MUECKOro HCCleOBaHUA WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHMBILIUXCS CUTYAIUH, YCTAHOBICHHBIX OIHUOOK, BO3HUKILINUX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJl€ CIOpa MM JHUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

NpU3HaBaTh CBOE MPABO Ha OIMMOKY MpPHU pelieHur (U3MYECKUX 3a]ad WIH B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE KE IPaBO JAPYToro.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 KJjacce MpeJAMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHA: (DU3WYECKHEe W XUMUYECKHE SBIICHUS, HaOIIOACHUE,
OKCIIEPUMEHT, MOJEINb, THUIOTe3a, EIUHUIBI (U3UYECKUX BEIIMYUH, aTOM,
MOJIEKyJa, arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBWKEHHE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOIMHENHOE),
TPAeKTOpHUs, paBHOJAEHCTBYIOMAs cuia, nedopmarus (ympyras, MjiacTHdeckas),
HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;

paznuyarh saBieHus (Auddy3us, TEMIOoBOE ABWIKEHHWE YACTUI[ BEIECTBa,
PaBHOMEPHOE JIBUKEHHE, HEPABHOMEPHOE JIBMKCHHUE, NHEPLUS, B3AUMOICHCTBUE
T€JI, PAaBHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OChIO BpallleHUs, Ieperaada
JaBJICHUS TBEPIABIMHU TEJIAMHM, KHIKOCTIMH W Ta3amu, aTMoc(epHoe naBlieHUE,
IJIaBaHUE TeJl, NPEeBpallleHUsT MEXaHMYECKONM JHEPruM) IO OMNHCAHUI0 HX
XapakTEPHbIX CBOWCTB M HAa OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢dusnueckoe SIBICHUE;

pacmo3HaBaTh TMPOSBICHUE H3YyYEHHBIX (PU3MUECKHUX SIBICHUN B OKPYKAIOIIEM
MHpE, B TOM 4HClie (PU3HYECKUE SIBJICHUS B MPUPOJE: MPUMEPHI IABUKEHHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOW U HE)KUBOW IPUPOJAE, NEHCTBUE CUJIbI TPEHUS
B IPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOIro JABJICHUSI HA >KUBOW OpPraHuU3M,



IJIaBaHWe PhIO, phlUard B TeJNie YEJIOBEKa, MPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYIO, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX
SIBJICHUI;

OMHUCHIBATh H3YUYCHHBIC CBOMCTBA Tel U (PU3UYECKUE SIBICHUS, HCIOIb3YS
dbuzndeckue BeIUUUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpPEMsl, IYTh,
CKOPOCTb, CpPEIHSASI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIa TSKECTH, BEC TeJa, CUja
TpeHus, JaBlieHue (TBEPIOro Tela, XUIKOCTU, Tasa), BHITAJKHUBAIOIIAs CuUia,
MexaHuueckass pabora, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbl, KO3()PUIIUEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETUYECKass U TMOTCHIMAJIbHAS DHEPrus),
Ipy ONHCAHWUU TIPABUJIIBHO TPAKTOBATh (PU3UYECKUNU CMBICT UCIIOIB3YEMbIX
BEJIMYMH, WX OO0O3HAUCHUS] M EIAUHUIBI (PU3UYECKUX BEJIUYUH, HAXOJUTh
dbopmynbl, CBS3BIBAIONIME JAaHHYK (PU3HYECKYI0 BEIUYUHY C JPYTUMU
BEJIMYMHAMHU, CTPOUTH rpadKu U3YyUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBIICHUSI W TMPOIECCHI, UCTOJIb3Ys
npaBujia CIIOXKEHUs] cuil (BJOJb OJHOW TpsiMoi), 3akoH ['yka, 3akon Ilackais,
3aKOH ApXuMena, MpaBUIIO PaBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAaHCHHS MEXaHWYECKOW OHEpPruu, IpU OSTOM J1aBaTh
cloBecHYIO (OPMYJIHUPOBKY 3aKOHA M 3alUChIBATh €ro MaTeMaTH4YeCKOe
BBIPA)KEHUE;

OOBSACHATh (PU3UYECKUE SIBJICHMSI, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyalluid NPaKTHKO-OPUEHTHUPOBAHHOTO XapakKTepa: BBISABIATH
NPUYUHHO--CJICJICTBEHHBIE CBS3U, CTPOUTh OOBSICHEHHWE U3 1—2 JIOTMYECKHX
1aroB ¢ onopoit Ha 1-2 u3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBICHUHN, (HU3UIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THbIC 3a7adyud B 1—2 MeHCTBUA, UCIONB3Ys 3aKOHBI U (OPMYIIHI,
CBSI3BIBAIONINE (DU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJa4d
3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3HUUECKIE BETUIUHBI B POPMYIIBI U
IPOBOJIUTH PACYEThl, HAXOJIUTh CIIPABOYHBIE [aHHbIE, HEOOXOAMMBIEC IS
pelieHusl 3a7ad, OIEHMBATh PEATMCTUYHOCTh TMOJNYYeHHOUW (pu3nyeckoin
BEJINYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOIH (PU3UYECKUX
METOAOB, B ONHMCAHUU MCCJIEAOBAHHUS BBLACISATH MPOBEPIEMOE MPEIINOI0KEHUE
(rumoTte3y), pa3auyaTh U MHTEPIPETUPOBATH MOJYYEHHBIN pe3ysbTaT, HAXOIUTh
OIIMOKH B XOJI€ OMBITA, JIEIAaTh BHIBOBI I10 €r0 PE3yJIbTaTaM;

POBOAUTh OMBITHI 1O HAONIOACHUIO (U3UYECKUX SBICHUA WU (HU3UICCKUX
CBOMCTB Tell: (OpMYyIUpPOBaTH MPOBEPSIEMbIE MPEANOJIOKEHUSA, COOUPATh
YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpYyJIOBaHUS, 3alUChIBATh XOJ OMbITA U
(GbopMyIHUPOBATH BHIBO/IBI;



BBIMIOJHATh NPSMbIE U3MEPEHHUs PACCTOSHMS, BPEMEHH, MacChl Tela, 00BEMa,
CWJIBl U TEMIEPATypbl C MCHOJIb30BAHUEM AHAJIOTOBBIX U LHU(POBBIX NPUOOPOB,
3aMMChIBATh MMOKA3aHUsS IPUOOPOB C YUYETOM 3aJaHHOUM a0CONIOTHOM MOTPEUIHOCTH
U3MEpPEHUN;

IPOBOAUTH UCCIIEI0BAHNE 3aBUCUMOCTHU OJTHOM (DU3UYECKOM BEIMUUHBI OT IPYTOi
C MHCHOJb30BAHUEM TMPSMBIX HW3MEPEHHH (3aBUCUMOCTH IYTH pPaBHOMEPHO
JNBIKYIIETOCS TeJIa OT BPEMEHM JIBMXKEHUS Te€Ja, CHIIbI TPEHHUS CKOJBXEHUS OT
Beca Tella, KayecTBa OOpPabOTKM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHIIBI
TPEHUSI OT IUIOLIAJA CONPHUKOCHOBEHHMS TE€J, CHJIBI YIPYTOCTH OT YJJIMHEHMS
NPYXUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOW 4YacTU Tela U OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Teja, OT TIyOWHBbI, Ha
KOTOPYIO MOrPY’KEHO TENO, YCIOBUM IJIABAHUS TEJI, YCIOBUM PAaBHOBECHUS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOrO HCCIEAOBAHUS, COOMpPATh
YCTAHOBKY W  BBINOJIHATH HM3MEPEHHUs], CIeays MpeIJIOKEHHOMY IUJIaHy,
¢uKcUpoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCUMOCTU (U3HMYECKUX BEITUYHH B
BUJIE TPEJIOKEHHBIX TaOIuIl U TpaduKOB, AeNaTh BBIBOJABI MO pe3ysbTaTaM
UCCIIEJOBAHNS;

IPOBOAUTH KOCBEHHBbIE M3MEpEeHUs] (U3MUECKUX BEJIWYUH (IIOTHOCTH BEIECTBA
KUJKOCTH M TBEPIAOTO TeJla, CHJIA TPEHUS CKOJIBKEHHS, JaBICHUE BO3AYyXa,
BBITAJIKABAIOIIAsl CHJIA, JICUCTBYIOIIAs Ha IOrPYXKEHHOE B JKHUIKOCTh TEJO,
KO (UIIMEHT  TMOJE3HOTO  JIEWCTBHUSI  MPOCTHIX  MEXaHU3MOB),  CIEIys
NPEIJIOKEHHON  MHCTPYKIMU: TIPU  BBINOJHEHWHM HM3MEpPEeHUM  coOuparhb
AKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISATh 3HAUEHUE UCKOMOM BEJIMYUHBI;
coOJroaTh TIpaBUJia TEXHHUKH O€30MacHOCTH IIpU padoTe ¢ JabopaTOpPHBIM
000py10BaHUEM;

yKa3blBaTh MPUHIIMINBI JEUCTBUS TPUOOPOB M TEXHUUYECKHX YCTPOWMCTB: BECHI,
TEPMOMETP, JIUHAMOMETp, COOOIIAIoNMIUecs COCyIbl, OapoMeTp, phblyar,
IOJIBMKHBIN U HENOJIBUKHBIN OJIOK, HAKIIOHHAS IIJIOCKOCTb;

XapaKkTepHu30BaTh MPUHLUIBI JEUCTBUS HM3YUYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB € OMOPOIl Ha UX OMUCAHUA (B TOM YHCIE: MOJUIUIHUKHU, YCTPOUCTBO
BOZONPOBOJA, THUAPABINYECKUM IIPECC, MAHOMETP, BBICOTOMEDP, ITOPLIHEBOU
HAcoc, apeoMeTp), HCIONb3ysd 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUN U
HE00X0ANMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOANTH NPUMEPH (HAXOAWTh HH(OPMALMIO O MPUMEPAX) MPAKTUIECKOTO
UCTIOJIb30BaHMUs (PU3NUECKUX 3HAHUI B MOBCEAHEBHOM >KU3HM JUISI 0OECTICUCHHUS
Oe3omacHOCTH MpH OOpalleHuu ¢ MpuOOpaMu U TEXHUUYECKHMMH YCTPOWCTBaMH,
COXPAHEHHUS 3/I0pOBbsi M COOJIIOJIEHHS HOPM SKOJIOTMYECKOTO ITOBEJACHUS B
OKPY’KAIOIIEH Cpeae;



OCYHIECTBIISITh OTOOP MCTOYHUKOB MH(pOpMaluu B MIHTepHETE B COOTBETCTBUH C
3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE HUMEIOLIUXCS 3HAHUM U IyTEM
CPaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIIECIATH MHPOPMALIMIO, KOTOpPas SBIAETCA
MPOTUBOPEUYUBON UIIU MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MpPH BBINOJHEHUH YUYEOHBIX 3aJaHUN HAYYHO--TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTrO COJIEpKaHMs, CIIPAaBOYHbIE MaTepuaibl, PeCypChbl CETH
WurtepHer, Biaaerb NpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIUK U3 OJHOM 3HAKOBOM CUCTEMEI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE KPATKME MHUCbMEHHBIE M YCTHbIE COOOIIEHHUS HA OCHOBE
2-3 HUCTOYHUKOB uH(poOpMauu (U3HUECKOTO COJEpKaHUS, B TOM YHCIIE
nyOIMYHO JenaTh KpaTKue COOOUIEHHUs O pe3yJibTaTaxX MPOEKTOB HIIM Y4eOHBIX
UCCIIEIOBAHUN, IIPU 3TOM TIPAMOTHO HCIOJIB30BaTh W3YYECHHBIN MOHATUNHBIN
anmnapar Kypca (U3HKHU, CONPOBOXK/IATh BHICTYINIEHUE MTPE3EHTALIUEH;

OpU  BBINOJIHEHUH Yy4YE€OHBIX TIPOEKTOB W  MCCIENOBAaHUN  paclpeiessTh
00513aHHOCTH B TPYNIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJja4aMU, CIEAUTH 3a
BBIMIOJTHEHUEM IIJlaHA JCHCTBUM, aJIeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh TPYNIIBI, BBICTPaMBaTh KOMMYHUKAaTHUBHOE B3aMMOJCHCTBUE,
YUYUTBIBAasi MHEHUE OKPYKAIOILIHX.

K konmy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTALIUYECKHE U aMOopQHBIe
TE€Ja, HACBIIIEHHbII U HEHACBIIICHHBIA Map, BJIAXXHOCTh BO3AYyXa, TEMIIEPATYpa,
BHYTPEHHS DHEPrUs, TEIUIOBOM JIBUTaTElb, JJIEMEHTAPHBIN BJICKTPUUYECKUN
3apsii, DJEKTPUYECKOE TI0JIe, TPOBOJHUKU UM JUANEKTPUKH, MOCTOSHHBIN
ANEKTPUUYECKUI TOK, MArHUTHOE TIOJIE;

pa3nyath SBJICHUS (TEILUIOBOE PACIIUPEHUE U C)KATHE, TEIUIoNepeiada, TEIIOBOE
paBHOBECHE, CMAauyMBaHUE, KAaIlWJUISIPHBIC SIBJICHUS, WCIAPEHHUE, KOHICHCAUWs,
IUJIaBJI€HUE, KpUCTaUIM3alus  (OTBEplIEeBaHUE), KUIIEHWE, TeIionepeaadya
(TEeTI0NPOBOAHOCT, KOHBEKIIHS, U3IIy4YEHUE), 3JEKTPU3ALUS Tel,
B3aMMOJICCTBUE 3aps0B, JEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICICTBUE MAarHUTOB, AEHCTBUE MArHUTHOTO IOJII HA MPOBOJHUK C TOKOM,
ANEKTPOMArHUTHAs MHAYKIHS) MO OMMCAHUIO MX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOMIHNX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh MNPOSIBICHUE H3YYEHHBIX (U3UYECKUX SIBIICHHM B OKpYKAIOLIEM
MUpE, B TOM 4ucie PU3NUECKUE SBICHUS B MPUPOJE: TOBEPXHOCTHOE HATSKEHHE
U KaluJUISIPHBIC SBJICHUS B MPUPOJE, KPUCTAUIBI B MpUpoje, u3nydenne ColHia,
3amep3aHue BOJ0EMOB, MOpCKUE Opu3bl, 00pa3oBaHKE POChI, TYMaHa, UHEs, CHEra,
ANIEKTPUYECKHUE SIBJICHUS B aTtMocdepe, 3JIEKTPUUECTBO JKHUBBIX OPraHU3MOB,



MarHuTHOE ToJie 3eMiiu, Apeid MoJIIOCOB, pOJIb MArHUTHOTO TOJISI JJIs KU3HU Ha
3emiie, MOJSIPHOE CHUSHHE, MPU STOM TEPEBOAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKHU ) (PU3NYECKUX SABICHUM;
OMHUCHIBATh H3YUYCHHBIC CBOMCTBA Tel U (PU3UYECKUE SIBICHUS, HCIOIb3YS
dbuzuyeckue BeIUMYMHBI (TeMmIepaTypa, BHYTPECHHSSI DSHEpPrus, KOJIMYECTBO
TEIJIOTHI, YAENbHAs TEIUIOEMKOCTh BEIECTBA, YJAEIbHAas TEIUIOTa IJIaBJICHUS,
ylenpHas TemioTa NapooOpa3oBaHUs, yAeNbHas TEIUIOTa CropaHus TOIUIMBA,
KO3 PUIIMEHT TMOJE3HOTO JEeWCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BJIQXHOCTh BO3/yXa, OJEKTPUUYECKUMH 3apsj, Cuila TOKa, dJIEKTPUUYECKOe
HaIpsDKEHUE, COMPOTUBIICHUE MPOBOAHUKA, YEIbHOE COMPOTUBIICHUE BEIECTBA,
paboTa ¥ MOIIHOCTh JJICKTPUYECKOTO TOKA), NPU OMUCAHUU TPABUIBHO
TPaKTOBAaTh (PUBMYECKUNA CMBICT HCIOJIb3YEMbIX BEJIWYMH, O0O3HAYCHUs U
eIUHULIBI (PUBMYECKUX BEJIIMYMH, HAXOJIUTh (DOPMYIbI, CBA3BIBAIOIINE JAHHYIO
(bU3UYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH T'PaPUKH H3yUCHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHHUS W MPOIECCHI, UCTOJb3Ys
OCHOBHBIC  TIOJIOKCHUS  MOJICKYJSIPHO--KHHETUUECKOM  TEOpUU  CTPOCHUS
BEIIECTBA, MPHUHITUIT CYNEPIIO3UIIMHU Mol (HAa Ka4eCTBEHHOM YPOBHE), 3aKOH
COXpaHeHUs 3apsna, 3akoH Oma 11 yyacTka 1enu, 3akoH Jbxoynsa—Jlenna, 3akoH
COXpaHEHUsS] PHEPruu, MpPU ATOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHaA H
3aMKUChIBATh €r0 MATEMATHUYECKOE BHIPAXKEHHUE;

OOBSACHATH (hU3UUECKHUE IMPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyaluu IPAKTUKO-OPUEHTUPOBAHHOTO XapakTrepa: BBISIBJISITH
IPUYHUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOTMYEeCKUX I11aroB
c omopod Ha |-2 H3y4YCHHBIX CBOWCTBAa (U3UYCCKUX SIBICHUH, (PU3MUESCKUX
3aKOHOB WUJIU 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aladyud B 2—3 NEHCTBUA, UCIONB3Ys 3aKOHBI U (OPMYIIHI,
CBS3BIBAIONINE (DU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJa4d
3alUChIBATh KPAaTKOE YCJIOBUE, BBISBISATH HEAOCTATOK JAHHBIX JJISI PEIICHUs
3alauu, BBIOMpATh 3aKOHBI M (OPMYINIBI, HEOOXOAUMBIE Il €€ pelieHus,
IPOBOAUTH PACUETHI M CPABHUBATH MOJTYUYCHHOE 3HAUYCHHUE (PU3UUECKON BEITMUMHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpoOJeMbl, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOIIN (PU3HUUYECKUX
METOAOB, MCIOJIb3ysl ONUCAHME WCCIEAOBaHUSA, BBIIEIATH IPOBEPIEMOE
PEANOJIOKEHUE, OLICHUBATH MPABUILHOCTh MOPSIKA TPOBEACHUS UCCIEIOBAHUS,
JenaTh BBIBOIBI;

POBOAUTH OMBITHI 1O HAONIOACHUIO (U3UYECKUX SBICHUA WU (HU3UICCKUX
CBOMCTB Tell (KanmwUIApHbBIE SIBIICHHS, 3aBUCUMOCTH JABJICHUSI BO3JyXa OT €ro
o0b€Ma, TeMIlepaTypbl, CKOPOCTH Mpoliecca OCThIBAHWS M HarpeBaHusl MpHU



W3ITY9CHUH OT IBETa M3Jydaromel (MOTJIONMIAIICH) MOBEPXHOCTH, CKOPOCTh
UCTIapeHUsT BOABI OT TEMIIEPATyphl >KHAKOCTH W TUIOMIAAN €€ TMOBEPXHOCTH,
AIIEKTPU3AIUS T U B3aUMOJICUCTBHUE IJICKTPUUSCKHUX 3apSIOB, B3AMMOJICHCTBHE
MMOCTOSIHHBIX MAarHUTOB, BU3yaJIU3aIlisi MAaTHUTHBIX MTOJICH MOCTOSTHHBIX MarHUTOB,
JIEHCTBUS MarHUTHOTO TIOJISI HAa TIPOBOJHHUK C TOKOM, CBOHCTBA 3JIEKTPOMArHHUTA,
CBOMCTBA 3JICKTPOJBUTATENS MMOCTOSHHOTO TOKA): (POPMYJIHPOBATH MPOBEPSIEMBIC
NPEIIMONIOKEHUSI, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 00OpYyIOBaHUS,
OIMCHIBATH XOJI OTBITA U (HOPMYTUPOBATH BHIBO/IHI,

BBITIOJHATE TIPSMBIE HM3MEPEHUS TEMIICPaTypbl, OTHOCHUTCJIIBHOW BIIAXKHOCTH
BO3/1yXa, CHJIBI TOKA, HANPSHKCHHS C HCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M
JTATYUKOB (PU3MUYECKHX BEJIMYHMH, CPABHUBATH PE3YNbTaThl U3MEPEHUN C YyUETOM
3a/IaHHOM aOCOJIFOTHON MOTPEIIHOCTH;

IPOBOJUTH UCCIICIOBAHNEC 3aBUCUMOCTH OJTHON (DHU3UYECKOW BEIITMUMHBI OT IPYTOMH
C WCIIOJNIb30BAaHUEM TPSMBIX HW3MEPCHHH (3aBUCHMOCTH  CONPOTHBIICHHSI
NPOBOJAHUKA OT €ro JIMHBI, IUIOIIQJM TOMEPEYHOrO0 CEUEHUS U YIACIBHOIO
CONPOTHBIICHHS BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA, WAYIIETO Yepe3 MPOBOIHUK,
OT HamlpsODKEHUS Ha TMPOBOJHUKE, WCCICIOBAHUE IOCIICIOBATEIILHOTO U
napajiyIeIbBHOTO  COCAWHCHUN  IPOBOJHUKOB): IUIAHUPOBATh HCCJICIOBAaHHE,
coOUpaTh YCTAaHOBKY W BBIMOJHATH U3MEPEHUS, CIEays MPEeaoKeHHOMY IUJIaHy,
(buKCUpPOBaATH PE3YIbTATHI MOJYYEHHON 3aBUCUMOCTH B BHUJI€ TaOIUIl U rpaduKOB,
JIeNaTh BHIBOIBI 10 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

NPOBOAUTh  KOCBEHHBIE  HM3MEpeHUs  (U3MYECKUX  BENUYUH  (yAesbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE IMPOBOJHMKA, paboTa U MOIIHOCTb
AIEKTPUUECKOT0 TOKA): IMJIAHUPOBATh U3MEPEHHS, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CI€Ays TPEIJI0KEHHON WHCTPYKIMU, U BBIYHCIATH 3HAYCHUE
BEJIMYUHBL;

coOyroaTh TpaBUJia TEXHHUKH O€30MacHOCTH IIpU padoTe ¢ JabopaTOpPHBIM
000pyT0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACHUCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPON Ha MX OMHCAHMS (B TOM YHCIIE: CUCTEMA OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIEPMETP, BOJIBTMETP, CUETUHUK DIECKTPUUECKOMN
DHEPTUH, AJIEKTPOOCBETUTEIbHBIC MPUOOPHI, HATPEBATEIBHBIC AJIEKTPOIPHUOOPHI
(MpuUMeEpBI), HNEKTPUUECKHUE MPETOXPAHUTENH, dJIEKTPOMATHUT, JICKTPOABUTATEIb
MOCTOSIHHOTO TOKa), WCIIOJIb3ysl 3HAHUS O CBOMCTBaX (PU3WYECKHUX SIBJICHUN U
HeoOXoMMBbIe (U3HIECKNEe 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHHYECKUE YCTPOUCTBA M U3MEPUTEIBHBIE MPUOOPHI IO
CXeMaM ¥ CXEMaTUYHBIM pUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEpPMOC,
MICUXPOMETP, THUTPOMETP, JIBUTATEh BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOTI,
pEeoCcTaT), COCTABIATH CXEMBI DJICKTPHUUYECKUX IIETEeH C IMOCIeA0OBATEIbHBIM |



napajjieIbHbIM COEJUHEHUEM JJIEMEHTOB, pa3ivyas YCJIOBHbIE OO0OO3HAUYEHHUS
3JIEMEHTOB JJIEKTPUYECKUX LEIIEH;

MPUBOJIUTH MpUMEPHl (HAXOAUTh HMH(MOPMALUIO O MNpPUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUI B MOBCEAHEBHOW XU3HU ISl oOecreyeHus
0e30MacHOCTU MpU OOpallleHUU C NpUOOpPAMH M TEXHHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHHUS 3/I0pPOBbsi W COOJIIOJIEHHS HOPM SKOJOTMYECKOTO IOBEJIEHUS B
OKPYKAIOIIEU CPEAE;

OCYHIECTBIISITh MOUCK MHpOpMaIK (HU3UUECKOro cojepkanus B MHTepHere, Ha
OCHOBE MMEIOUIMXCS 3HAHUM U MyTEM CpPaBHEHHUS JOIMOJHUTEIbHBIX UCTOYHUKOB
BBIICNIATh MH(OpMAIMIO, KOTOPAas SIBJISIETCS MPOTUBOPEUUBOU MU MOMKET OBIThH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh IMpPH BBINOJHEHUH YUYEOHBIX 3aJaHUM HAYYHO--TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOrO COJIepKaHMs, CIIPAaBOUYHbIE MaTEpHUAaJIbl, PECYpPChl CETH
WNurtepHer, Biaaerb mNpuéMaMud KOHCHEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
uH(pOpMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIE MUCbMEHHBIE W KPaTKUE YCTHBIE COOOIIEHMs, 00001Ias
UH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3UYECKOTO COJAEpKaHUS, B TOM
quclie MyOJIMYHO MPEJCTaBIATh Pe3yabTaThl MPOSKTHON WIIM UCCIE0BATEIIbCKOM
JESITEeIbHOCTH, TNPU 3TOM TIPaMOTHO HCIIONb30BaTh H3YYEHHBIN MOHSITUHHBIHN
anmapaT Kypca (pU3UKH, COIPOBOXKAATH BBHICTYIJICHUE MTPE3CHTALIUEH;

IpY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEJOBAHUN (PU3UYECKUX IPOLECCOB
pacnpenensiate OOS3aHHOCTH B TIpPyHIE B COOTBETCTBUHM C IIOCTaBICHHBIMU
3aJjadyaMM, CJIEAUTH 3a BBIIOJHEHHEM IUIaHA JIEHCTBUI UM KOPPEKTHPOBATH €TO,
a/IeKBaTHO OLIEHHWBATh COOCTBEHHBIN BKIJIAJl B ACSITEILHOCTD I'PYMIIbI, BBICTPAUBATD
KOMMYHUKATHUBHOE  B3aUMOJCHCTBHE, MpOSBISsl TOTOBHOCTh  pa3peluaTh
KOH(DJIUKTHI.

K konmy obOyuenuss B 9 kJjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: CUCTEMA OTCYETA, MAaTepHajbHAas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOTO  JBIKEHMs, naepopmanus  (ympyras,
IJIaCTUYECKas), TPEHHE, LUEHTPOCTPEMUTEIBbHOE YCKOpPEHHE, HEBECOMOCTh H
NEeperpy3Ku, MEHTP TIKECTH, aOCOIIOTHO TBEPOE TENO, IEHTP TSKECTH TBEPAOTO
TeNa, PaBHOBECHE, MEXaHWYECKHE KOJICOAHWS W BOJHBI, 3BYK, HH(PPA3BYK U
YJIBTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKAJa AJIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTHh M JTAIBHO30PKOCTh, CIIEKTPHI UCITYCKAHUS M TOTJIONICHUS, ainbda-,
0eTa- 1 TaMMa-u3My4eHuUs, U30TOTbI, SAepPHAs YHEPTETHKA;

pa3nnyath sIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE JBUKEHHUE,
PAaBHOYCKOPEHHOE TMPSAMOJMHEMHOE JBUXEHUE, CBOOOJHOE TMaJIEeHHe Tell,
PaBHOMEpPHOE JABWKEHUE IO OKPYKHOCTH, B3aUMOJICWCTBHUE TE€J, PEAKTUBHOE



IBIDKCHUE, KoleOaTelbHOE JBIDKEHHE (3aTyXarollue U BBIHYXKICHHBIC
Kosie0aHus1), pE30HAHC, BOIHOBOE JBMKCHHE, OTPAKECHHE 3BYKa, MPSIMOJIUHEIHOE
pacmpocTpaHeHHe, OTpPaKEHHE U TPEJIOMJICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaXEHHE CBETa, pa3lokKeHHe OeJoro CcBeTa B CHEKTP U CIOXCHHE
CHEKTPaJbHBIX I[BETOB, JMAHCIEPCHS CBETa, E€CTECTBEHHAs pPaJHMOaKTUBHOCTH,
BO3HMKHOBCHHE JIMHEHYATOTO CHEKTpa M3IYYCHHs) IO ONHCAHUIO UX
XapaKTEepPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHPYIOMIUX JaHHOE
(duznueckoe BICHUE;

pacmo3HaBaTh MPOSIBICHWE W3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM
mupe (B TOM Yucie (PU3NYSCKHUE SBICHUS B TMPHUPOJC: TMPHUIUBBI M OTJIHMBBI,
nekeHue TutaHeT COJHEYHOW CHUCTEMBI, PEaKTHBHOC JBWIKCHUE IKHBBIX
OpPTraHMW3MOB, BOCHPUATHE 3BYKOB JYKUBOTHBIMH, 3E€MIICTPSICCHHE, CEHCMUYECKHE
BOJIHBI, ITyHAMH, 9X0, [IBETA TEJ, ONTHUYECKHUE SIBICHUS B IPUPOJIE, OMOIOTHUECKOE
JCHCTBHE BHUIUMOTO, YIbTPA(QHOIETOBOTO ¥ PEHTTEHOBCKOTO H3IIyYCHUH,
€CTECTBCHHBIN pPaJMOAKTUBHBIM (OH, KOCMHYECKHE JIy4d, PaJHOAKTUBHOE
U3TyYCHHE TPUPOIHBIX MUHEPAJOB, NEHCTBUE PATUOAKTHBHBIX HW3ITy4CHHH Ha
OpPTraHM3M YeJIOBEKa), IPHU 3TOM IMEPEBOJUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJICIISAT CYIIECTBCHHBIC CBOMCTBA (IPU3HAKH) (PU3NUCCKUX SBJICHHU;
ONKCHIBATh H3YYCHHBIC CBOWCTBA Tl W (U3WYECKUE SIBICHUS, HCIOIB3YsI
¢usndeckue BENWUYWHBI (CpPEeIHSI ¥ MTHOBEHHAass CKOPOCTh Tela TpH
HEpaBHOMEPHOM JIBUKCHHH, YCKOPCHHE, TIEpEeMEIICHHE, yTh, YTI0Bas CKOPOCTh,
CWJIa TPCHHS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOpPEHHE CBOOOIHOTO TMaJCHHUS,
BEC TeJa, MMITYJIbC Tella, UMIYJIbC CHIIBI, MEXaHW4Yeckas paboTa W MOIIHOCTD,
NOTEHIMAIbHAS JHEPTHUsS Tella, IMOJHITOrO HaJ IMOBEPXHOCTBHIO  3E€MIIH,
NOTEHIMANIbHAS JHEPTUs CXKATOW TPYKUHBI, KHHETHYECKas DHEPIHsl, TOJTHAs
MeXaHW9ecKasi SHEPTusl, IEPHOJ] U YaCTOTa KOJeOaHUM, UTMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTa TOHA, CKOPOCTHh CBETA, MOKA3aTeNb MPEIOMIICHHUS CPENbl), MPH
OMMCAHUH TIPABUIBHO TPAKTOBATh (PU3WYECKUI CMBICI HCTOIb3YEMbIX BEIMYHH,
o0O3HaueHUsT ¥ eAWMHUIBI (U3MUECKUX BEIUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PH3NYECKYIO BEIMUMHY C IPYTUMU BETUYUHAMU, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M TPOIECCHI, UCIOIb3YS
3aKOH COXpPAaHEHUS DHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI
CYNEpIO3UIIMA CHJI, TIPUHIIMI OTHOCHUTENIBHOCTH ['amuiesi, 3akonbl HbioTOHAa,
3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOHBI OTPAKCHUS W TIPEIIOMIICHHS CBETa, 3aKOHBI
COXPaHEHUS 3apSIOBOTO WU MACCOBOT'O YHCEI MPHU SICPHBIX PEAKIUAX, MPU ITOM
JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alKCHIBATH €T0 MAaTEMaTHYECKOE
BBIPKEHUE;



OOBSACHATHh (YM3UUECKHUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE
CUTyalluid TPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISABIATH MPUYUHHO--
CJICICTBCHHBIE CBSI3H, CTPOUTH OOBSCHEHHUE U3 2—3 JIOTHYECKHUX IIaroB ¢ OMOpOi
Ha 2—3 M3Y4YEHHBIX CBOWCTBA (M3MUYCCKHUX SBICHUH, (U3MUECCKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THbIe 3ajaud (OMUparoluecss Ha CUCTeMy U3 2—3 ypaBHEHHUN),
UCTIONIE3Ysl 3aKOHBI W (OPMYJIBI, CBS3BIBAIONIME (U3MUCCKUE BEIMYMHBI: Ha
OCHOBE aHaliM3a YCJIOBUS 3aJayd 3alUChIBaTh KPaTKOE YCIOBUE, BBISBIATH
HEJOCTAIOMINe WM W30BITOYHBIC JIaHHBIC, BBIOMpATh 3aKOHBI W (HOPMYJIBI,
HEOOXOIUMBIC IS PEUICHUs, TPOBOIUTh PACUYEThl U OIICHUBATh PEATMCTUYHOCTD
TIOJTYYCHHOT'O 3HAYCHUS (PU3NUCCKON BETUIMHBL

pacrmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh MPU TOMOITH (PU3NYECKUX
METOJOB, HCIIOJIb3ysl ONUCAHHWE UCCJEJOBAHUS, BBIICIATh IMPOBEPIEMOE
IPEIIOJIOKEHUE, OIEHUBATh MPAaBUILHOCTD MOPSAKA TIPOBEICHUS UCCIICT0OBaHMS,
JIeJIaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIOICHNI U OIBITOB,;
IIPOBOJAUTEL OIBITHI 0 HAONIOJACHHUIO (U3MYCCKUX SBICHHA WU (HU3UICCKUX
CBOMCTB Tell (M3yueHHe BTOpPOro 3akoHa HplOTOHA, 3aKOHA COXpAHEHHS YHEPTHH,
3aBUCUMOCTh TIEpHOja KOJICOAHWH MPYXKUHHOTO MasTHHKA OT MAacChl Ipy3a H
KECTKOCTH TPYKUHBI U HE3aBUCHUMOCTh OT aMIUTUTYAbl MalbIX KoJieOaHUM,
NpSIMOJIMHEHHOE PAcTPOCTPAHEHUE CBETa, pas3lioKeHHe OENoro CBeTa B CIIEKTD,
U3y4YeHHE CBOMCTB H300pa)K€HUSI B IJIOCKOM 3€pKajie M CBOMCTB HM300pakeHHs
npenrMera B coOuparoled JiMH3e, HaOJMIOJCHUE CIUIOMIHBIX W JIMHEHYaThIX
CIEKTPOB M3JIYUYEHUS): CAaMOCTOSITEIBHO COOMpPATh YCTAHOBKY W3 H30BITOYHOTO
Habopa OOOpyJOBaHMs, ONUCHIBATH XOJ ONBITA W €ro  pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

IPOBOAMUTH MPU HEOOXOAMMOCTH CEPHIO MPAMBIX U3MEPEHUM, ONIPEACIISs CpeaHee
3HauUEHHE U3MepsieMoil Bean4nHbl ((POKycHOE paccTostHHEe coOuparoiel JTUH3bI),
000CHOBBIBAThH BHIOOP CcIIOC00a U3MEPEHHS (M3MEPUTEIBHOTO MTPUO0opa);
NPOBOAUTh  HWCCIEAOBAHME  3aBUCUMOCTEW  (U3MYECKUX  BEIMYUH  C
UCTIOJIb30BAaHUEM TIPSMBIX W3MEPEHHH (3aBUCHUMOCTh MYTH OT BPEMEHH TMIpH
PaBHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadalbHOW CKOPOCTH, TEpHoja KoyeOaHui
MaTEMaTUYECKOTO MAasiTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPaKEHUS
CBETa OT YIJIa MaJCHHUS W yrja TPeIOMJICHHsS OT yrjla TMajeHus): MJIaHUPOBAThH
UCCJIEIOBaHNE, CAMOCTOATEILHO COOMPaTh YCTAHOBKY, (DUKCUPOBATH PE3yIbTATHI
MOJIYYCHHON 3aBHUCHUMOCTH (M3MYECKUX BEIWYMH B BHJE TaOIWIl U TpaduKOB,
JIeaTh BBIBOJIBI 110 pe3yIbTaTaM UCCIICIOBAHMS;

IPOBOJNTH KOCBEHHBIE M3MEPECHHS (DU3UUECKUX BEIMYUH (CPEHHSST CKOPOCTh H
YCKOpEHHE Teja MPU PABHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOHOTO
nmajieHusi, JKECTKOCTh  TPYKUHBI, KOI(DPUIMEHT TPEHUS  CKOIBKCHUS,



MexaHu4eckass paboTra M MOLIHOCTb, YacToTa M NEpPHOJ  KoJeOaHHit
MaTeMaTUYeCcKOro W MPYKUHHOTO MasiTHUKOB, ONTHYECKas cuia coOuparouiei
JUH3bI,  PAJUOAKTUBHBIM  (QOH):  IJIAHUPOBATH  M3MEPEHHs,  COOUpaTh
HKCIIEPUMEHTAIbHYI0 ~ YCTAHOBKY M BBINOJHATH  U3MEPEHHs,  CIEays
NPEJIOKEHHON MHCTPYKLMHU, BBIUMCIATh 3HAYEHUE BEJIIMYUMHBI U aHAIU3UPOBATH
IIOJIy4YE€HHBIE PE3YJIBTATHI C YYETOM 3aJaHHOM IOTPELIHOCTA U3MEPEHUN;
coON0aTh MpaBWiia TEXHUKM O€e30MacHOCTH Mpu padbore ¢ JabopaTOpHBIM
000py10BaHUEM;

pa3nuvaTh OCHOBHbIE MPU3HAKU U3YUEHHBIX (PU3NUYECKUX MOJIeNiel: MaTepuaibHas
TOUKa, aOCOJIIOTHO TBEPAOE TENO, TOUEUHBIM UCTOYHUK CBETA, Jy4, TOHKas JINH3A,
IUTAaHEeTapHasi MOJEJIb aTOMa, HYKJIOHHAsi MO/I€JIb aTOMHOTO SI/IPa;
XapaKTepu30BaTh MPUHIUIBI JACHCTBUS HM3YyUYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha MX ONHUCaHHUS (B TOM YHCIE: CIUIOMETp, AATUYUKH
MOJIOXKEHMSI, PACCTOSIHUSL U YCKOPEHHUS, pakKera, HXOJIOT, OYKH, TEepUCKOI,
doToamnmapar, ONTHYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETpP, Kamepa
Bunbcona), wucnonp3ys 3HaHUS O CBOMCTBax (U3MUECKUX SIBICHUM WU
HEoOX0IMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, W3MEPUTETBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB MPHU
pEelIeHNH y4eOHO--TIPAKTUYECKUX 3aJa4, ONTUYECKHE CXEMbl IS IMOCTPOCHUS
U300paKeHUH B IJIOCKOM 3€pKajie U COOMparoliei JINH3E;

NPUBOJUTh TMPUMEPHl (HAXOAUTH WH(GOPMAIMIO O MpUMepax) MPaAKTHUYECKOTO
UCIIOJIb30BaHUs (PU3MUECKUX 3HAHWM B MOBCEIHEBHOW U3HU JUIsl OOecreyeHus
0€301acHOCTH TpH OOpAaIlleHHH C MpUOOpaMU M TEXHUYECKHUMHU YCTPOMCTBAMH,
COXpAaHEHUS 3/I0POBbSI W COOJIIOJIGHUS HOPM DKOJIOTHYECKOTO TOBEJCHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh TOUCK WHGpoOpMau ¢Gu3ndeckoro cojepxanus B HHTepHeTe,
CaMOCTOSITENILHO (POPMYIHPYsI TOUCKOBBIM 3ampoC, HAXOAUTH ITYTH OIpeIeICHHUs
JOCTOBEPHOCTH TOJTYYEHHOM HH(OpPMAlMM HA OCHOBE HUMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENIbHBIX HCTOYHUKOB;

UCIOJIb30BaTh IPU BBIIOJHEHMHM YYEOHBIX 3aJaHUM HAY4YHO--IOMYJSPHYIO
IUTEpaTypy (PU3NUECKOTO COJAEpKaHUs, CIIPaBOYHBIE MaTEpUANbI, PECYPCHl CETH
WNuTepHer, Biaaerb NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, NPeoOpa3OBaHUS
uH(OpMaIMK U3 OJHOM 3HAKOBOW CUCTEMEI B JIPYTYIO;

co3gaBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
UHGOPMAINH U3 HECKOJIbKUX HUCTOYHUKOB (PHU3UYECKOTO COACpPKAHUS, MyOJIUIHO
IPEICTABIATh PE3YNbTAThl MPOCKTHOW MIIM HCCIEAOBATEIBCKOW JEATEIbHOCTH,
[IPY 3TOM I'PaMOTHO MCITOJIb30BaTh U3YUYECHHBIN MOHATUWHBIN anmapar u3y4aeMoro



paznena (U3MKM M CONPOBOXKIATh BBICTYIJIEHME NpE3eHTalueld ¢ yd4EToM
O0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAIOIIEro MUpa

1.1 dusuka - HayKa 0 IPUPOAE 2 Bubmiorexa [TOK
' - pupoa https://m.eds00.ru/7f416194
1.2 Ddusmyeckre BETHNUHHBI 2 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO,T IIO3HAHMSI hitos://m.edsoo.ru/ 7416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA

2.1 CTtpoeHue BellecTBa 1 bubnmorexa [IOK
' p Hl https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmnorexa [IOK

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

3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 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 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nea 1. IloBTopenne
11 O6o0mmatoiiee MOBTOPEHUE PUBUKH 32 KYPC 3 1
' 7 xnacca
Hroro 3
Pa3nen 2. TenyioBble siBJIeHUS
bu6moreka [IOK
2.1 i 7 1
(CTpocHHe H CBOHCTBA BelCCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
22 Terossie mpoueccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Pa3znen 3. DiiekTpuyeckue 1 MAarHUTHbIE SIBJICHUS
DIIEKTPUYECKUE 3apsiibl. 3apsSKEHHbIE Tella bubnuoreka [JOK
3.1 . 7 1 1
U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
3.2 ITocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
3.3 M 6 1 15
AHHTHRIC ABJCHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
3.4 6) 4
JICKTPOMATHITHA My KA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIIACC
No /n Tema ypoka KosmuecTBo yacos DJIeKTpOHHbIe I (poBbIe
Bcero o0pa3oBaTejibHbIE PeCypChI

1 ®u3nka — Hayka o npupoje. SABineHus 1
TIPUPOIBI
®du3nuecKue SIBICHHS 1
dusndecKkre BeJIMUYUHBI U X U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne

4 TeMIEepaTyphl MPU MOMOIIHU KUJIKOCTHOTO 1
TEPMOMETPA U JaTUMKA TEMIIEpaTypsl”

5 Mertoibl HaydHOTO No3HaHus. OnucaHue 1 bu6moreka [IOK
(hbMBUYECKUX SIBICHUHN C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka runoTesbl:

5 JTATBHOCTH MOJETA IIapUKa, IMYIIIEHHOTO 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MycKa"

Crpoenue BemecTBa. OMbITHI,
7 JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE 1 bubmorexa [TOK
https://m.edsoo.ru/ff09fe0a
BEIIICCTBA
8 JIBY>KEHME YaCTHUII BEIIESCTBA 1 bubmmorexa IIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «ONbITHI 1O

9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1
ra3oB»

10 ArperatHble COCTOSIHHSI BEIIECTBA 1

11 OCOOeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI. 1 Bbubmuorexa [JOK



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

O6o6menue o pa3neny «llepBoHavdanbHbIC
CBEJICHUS O CTPOCHUH BEIICCTBAY

https://m.edsoo.ru/ff0a0378

12 Mexannueckoe aBrxeHue. PaBHomepHoe u bubnuotexa [JOK
HEPAaBHOMEPHOE JIBUIKCHUE https://m.edsoo.ru/ff0a05c6
bubmnoreka LIOK
13 Cropocts. EautHubt ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABUKEHUS Bubnmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 WNueprusa. Macca — Mepa HHEPTHOCTH Tl https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemecTBa. PacueTr Maccel u bu6mmoreka [IOK
o0beMa TeJia 1o €ro TNIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpenencHue
IJIOTHOCTH TBEPJIOTO TEIJIa»
18 Pemenne 3agau o treme "I1MOTHOCTD bubnuoreka [JOK
BemecTna" https://m.edsoo.ru/ff0a123c
19 Cuia KaKk XapakTepUCTUKA B3aUMOICHUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3y4yeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MIPYXUHBI OT MPUI0KEHHON CHITBD)
21 SBnenue TaroreHus. Cuma TSKECTU
CBs13b MEX1y CHIION TSAKECTU U MACCOM
22 tena. Bec tena. Pemenne 3a1a4 mo teme bubmorexa [TOK
https://m.edsoo.ru/ff0al778
"Cuna Tsoxect"
23 Cuna TsKecTH Ha IpyTUX IUIaHEeTax. bubnuorexa LIOK
Du3nyeCKUe XapaKTEPUCTUKH TNIAHET https://m.edsoo.ru/ff0al502
24 N3mepenue cun. lunamometp bubmuoreka [JOK
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https://m.edsoo.ru/ff0al8cc

bubnunoreka LIOK
25 Bec rema. Hepecomocts https://m.edsoo.ru/ff0a1778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuotexa [JOK
OJIHOU ITpsIMOM. PaBHOZEMCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70
97 Pemenue 3anau no reme
"PaBHogeiicTByromas cri"
28 Cuna tpeHus u e€ BUIbl. TpeHue B IpUpoe bubnuotexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3ydyeHue
29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnuoreka [JOK
CWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeneneHue
PaBHOACHUCTBYIOIIEH CHIIBI
Pemenne 3amag mo Temam: «Bec Temay,
31 «I"padudeckoe n300paKeHUE CHIDY, bubmorexa [TOK
& https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYIOIIAS CHIDY
KoutponsHas pabota no temam:
32 «MexaHndyeckoe JBHKEHHE», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'paduueckoe
n3zoopaxenue cuimy, «CHib»
33 JaBnenue. CriocoObl yMEHbIIICHUS U bubnuorexa [JOK
YBEJIMYEHHUS 1aBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a bubmmoreka [JOK
0T 00bEMa, TeMIIEpaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus TBEPABIMU TEIAMU, bubnuorexa LIOK

KHUAKOCTAMMU U IrazaMu. 3akon Ilackams

https://m.edsoo.ru/ff0a25b0
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I[aBHeHI/Ie B XXMJKOCTH U I'a3€, BBI3BAHHOC

bubmunorexa LIOK

36 JNEUCTBUEM CUIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o reme «Jlapnenue B bu6mmoreka [IOK
KUJKOCTHU U Ta3e. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubmnoreka LIOK
38 Coobmazompuecs cocy https://m.edsoo.ru/ff0a2970
. bubnuotexa [JOK
39 Pnnpapmireciiit mpece https:// m.edSO(])_.[ ru/ff0a3136
40 Manomertpsl. [IopiHEBOM KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiu U IPUIHHBI €€ bubnuoreka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnuotexa [JOK
42 Bec Bo3nmyxa. ATMocdepHOe 1aBlieHHE httos://m.e dsogru /F0a2b5a
43 N3mepenue armocdepHoro naBneHus. OmpIT bubnuoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
BBICOTHI HaJl ypPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [IOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3aga4d mo reme " AtmochepHoe
nasjeHue"
JleiicTBHE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TeJIO0. ApXHUMeI0Ba Bubmmorexa [IOK
https://m.edsoo.ru/ff0a3276
cuia
JlaboparopHas pabota «Onpenenenue
48 BLITaJl;)KHBI:Iom:ﬁ CHUIEI, I[efllr)CTI;onmeﬁ Ha bubmorexa IIOK

TCJI0, HOTPYKECHHOC B JKUAKOCTB»

https://m.edsoo.ru/ff0a33fc
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JlaboparopHas paboTa 1Mo Teme
«HccnenoBanue 3aBUCMOCTH Beca TeJa B

bubmunoreka LIOK

49 BOJIE OT 00BbEMA OTPYKEHHOH B KUAKOCTh https://m.edsoo.ru/ff0a3514
4acTH TeJla»
bubmnoreka LIOK
50 llnapatite Tex https://m.edsoo0.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKH U
omnpeneneHue e€ rpy30mnoabEMHOCTH"
Pemenne 3amgau no temaM: «IIlnaBanme
52 cyaoB. Bo3ayxonnaBanuey, «/laBienue bubmmorexa TIOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
53 KonTtponpHas padoTa o Teme «JlaBienne
TBEPJIBIX TEIN, )KUJIKOCTEH U Ta30B»
bu6moreka [IOK
>4 Mexanuricckas pabota https://m.edso0.ru/ff0a3f82
bu6mmoreka [IOK
55 MoIHOCTE. ERMHHIL! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "Pacuétr MomHoOCTH,
pa3BUBaEMOM MPHU MOIBEME 10 JIeCTHUIIE"
57 [Ipocteie Mexanu3mbl. Poruar. PaBHoBecue
CHWJI Ha pblyare
Priuaru B TeXHHKE, OBITY U IIPHPO/IC.
58 JlaGopaTtopHas pabota «};/Iccni;())BaHHe Bubmmorera [IOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHS PbIYara
59 Pemenne 3agau 1mo Teme «Y clIoBUS bu6mmoreka [IOK
pPaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
60 KoaduimenT noneznoro neicTBus
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MexaHu3Ma. Jlaboparopnas pabota
«M3mepenue KIIJI HaKIOHHON IIJIOCKOCTH

61 Pemenne 3agau o treme "Pabora, 1 bubmnoreka LIOK
MortrHocTh, KITA" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnuoreka [IOK
MIOTEHLMAJIbHAS SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEeHUsI MEXaHMUECKOW SHEPTHU 1 brbmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAJIBHOE ONIPEECIICHHE
64 W3MEHEHUS KHHETUYECKON U 1
MTOTCHIIMATLHOW YHEPTUH MPU CKAaTHIBAHUN
TeJla MO0 HAKJIOHHOM MIOCKOCTH"
65 KonTtponpHas padota o teme «Pabota u 1
MOIIHOCTb. DHEPT U
PeseprubIit ypok. PaboTta ¢ Tekctamu mo bubnuoreka [JOK
66 1
TeMe "MexaHnuyeckoe IBIxkeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIit ypok. PaboTta ¢ Tekctamu no
67 teme "JlaBneHue TBEPIBIX TN, )KUJIKOCTECH 1 1 Eubmorexa ITOK
" https://m.edsoo.ru/ffOa4ffe
ra3oB
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1
teme "Pabota. MomHoCTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

Ne i/ Tema ypoka
Bcero o0pa3oBaTe/ibHbIE pecypchl
Hon-Ho. [loBTopenue: CTpoeHue BelecTBa.
1 ArperatHble COCTOSIHUSI BEIIECTBA. 1
MexaHndeckoe JBHKEHHUE.
9 Homn-no. [ToBTropenue: Cuna. JlaBnenue. 1
Pa6ora. MouiHocTh
3 Jon-vo. Oueprus. KII/I. KpatkoBpemeHnHas 1
KOHTpoJbHas pabota Nel «BxonHoit cpes»
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
4 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1 Bubamorexa [IOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
5 Macca u pa3Mep aTOMOB ¥ MOJICKYIT 1
6 Monenu TBEPAOTO, )KUAKOTO U 1 bubnuoreka [JOK
ra3000pa3HOro COCTOSHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHue CBOMCTB TBEPAOTO, JKUIKOTO U
7 ra3000pa3HOro COCTOSIHUM BellecTBa Ha 1
OCHOBE MOJIOKEHUHN MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu
8 Kpucrannmaeckue u amopdHbie Tena 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5800
9 CmauuBaHue U KaUJUISIPHOCTD. 1 bubnuorexa [JOK
IToBepXHOCTHOE HATsHKEHUE https://m.edsoo.ru/ff0a5530
10 TemoBoe pacmpeHue U cxxaTHe 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a5a26
11 Temneparypa. CBsA3b TEMIIEPATYpPhI CO 1
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CKOPOCTBHIO TCINIOBOTO ABMXKCHUA YaCTHUL]

12 Buyrpennss sneprus. Crioco0bl U3BMEHEHUs Bbubmuotexa [JOK
BHYTPEHHEHN SHEPrun https://m.edsoo.ru/ff0a5c60
bubmnoreka LIOK
13 Buner Termonepenaun
s pes https://m.edsoo.ru/ff0a6412
Vpoxk-koudepennus "IIpakTudeckoe
14 anonbzoliHI:/Ie TCHJ‘IOBIE)IX CBOMCTB BEIIECTB bubnmorexa LOK
" https://m.edsoo.ru/ff0a65c0
1 MaTepUajIoB B LIESAX SHEProcOepexeHus
15 KonnuecTBo TemnoTsl. Y AenbHAas bu6mmoreka [IOK
TETIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
16 VYpaBHeHHE TEIIOBOTO OalaHca. bubnuoreka [JOK
TennooOMeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "MccnenoBanue
17 SIBJICHHS TETUIOOOMEHA MPU CMEITUBAHHUH bubmorexa [IOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpsTUeH BOIBI
Pacuer konuyecTBa TEIIIOTHI,
18 HEOOXOUMOTO JJII HarpeBaHus Teja 1
BBIJICISIEMOTO UM TIPH OXJIAXKICHUH
19 JlaGopaTtopHnas pabdorta "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0aébb0
DHeprus TOIUIMBa. Y IeibHas TEII0Ta
20 cropanus [lon-no. KontpoabsHas padora Ne2 bubmorexa [TOK
P ' P P B https://m.edsoo.ru/ff0a7b5a
1o TeMe «TeroBbIC SIBICHUS.
[InaBnenue u oTBEpACBaHUE
21 KPUCTAJUTMYECKUX TeJ. Y IeIbHas TeIoTa bubmorexa [OK
P ' https://m.edsoo.ru/ff0a71d2
TJIABJICHUS
99 JlaGopatopHas pabora "OnpezneneHue bubnuorexa LIOK

NEbHOM TETUIOTHI TUIaBiIeHus Jpaa" Jlomn-
M

https://m.edsoo.ru/ff0a72fe
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HO. YpaBHEHHE TEIIOBOTO OanaHca.
Pemrenue 3a1a4 Ha cocTaBlIiCHUE YPaBHEHUS
TETUIOBOTO OanaHca.

23

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue

bubmnoreka LIOK
https://m.edsoo.ru/ff0a740c

24

Kunienne. Y genbHas temiora
napooOpa30BaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT
aTMOC(hepHOTO TaBJICHUS

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

25

Bnaxxnocts Bozmyxa. JlabopaTopHas padota
"OmnpenesnieHrne OTHOCUTEIBHON BIAKHOCTH

Bo3qyXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

26

Pemenne 3agau Ha onpeeneHne BIaKHOCTH
Bo3ayxa Jlom-Ho. Pemenne rpaduiyeckux
3a/1a4 Ha TEIUIOBbIC SBJICHUS U HA
COCTaBJIEHUE YPaBHEHHUS TEIIJIOBOTO
OanaHca.

27

[TpuHnuIB paOOTHI TEMJIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. JIBuratenp BHyTPEHHETO
CropaHus

28

KIIJI TermoBoro auratens. TemoBeie
JIBUTATEIU U 3allUTa OKpYyXKarouleil cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

29

3aKoH COXpPaHCHUA U IIPECBpALICHUA SHEPIUU
B TCINNIOBLIX ITpOLECCax

30

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe
"TermnoBble sIBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

31

KonTtposneHas padota Ne3 o teme

bu6mmoreka [IOK
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"TermnoBble sIBIeHU. V3MeHeHne
arperaTHbIX COCTOSIHMI BemecTBa"

https://m.edsoo.ru/ff0a86ae

Dnektpuzanus Ten. [IBa pona

32 AIEKTPUUECKUX 3aPSI0B

33 VYpok-uccienopanue "IneKTpusaius Tel
MHIYKIUENH U IPU COIMPUKOCHOBEHUH"

34 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe nose. HanpsbkeHHoCTh

35 AIIEKTPHUYECKOTO TOoJIst. [IpuHIHTT Bubnmorexa [IOK

. https://m.edsoo.ru/ff0a8ala
CYTIEPITO3UITUH DIIEKTPUUECKUX TTOJICH
36 Hocurenu snmekTpuyueckux 3apsaos.
DneMmeHTapHbii 3apsia. CTpoeHne atoMa

37 [IpoBOIHMKH U TUAIEKTPUKHU. 3aKOH bubnuoreka [JOK
COXpAaHEHUS JEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenue 3a7a4 Ha TpUMEHEHUE CBOMCTB
ANEKTpUYECKUX 3apsaaoB. [lomn-Ho.

38 KpaTIfOBpeMeHHa}IpKoHTpcI)IJILHa;I paboTta Ne4 Bubmmorexa [IOK

https://m.edsoo.ru/ff0a90cc
1o TeMe «NEeKTpU3alus Tel.
DIIEKTPUUYECKUI TOK»
DIEKTPUYECKUN TOK, YCIIOBHS €r0
39 cyuiecTBoBaHus. MIcToUHUKI bubmmorexa LOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
40 JIefcTBUS STIEKTPUIECKOTO TOKA bubmorexa [TOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
41 ANEKTPUYECKOTO MO Ha MPOBOJHHUKY U

JTURIIEKTPUKH"
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DNEeKTPUYECKUM TOK B METaJLIaX,

bubmunorexa LIOK

42 KUJKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838

43 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH

44 Cuna toka. JlaboparopHas padora bubnuotexa [JOK
"U3mepenue u peryaupoBaHue CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuYecKoe HarpskeHue. BoinbTMeTp.

45 JIa6opIe)1TopHa51 pa6o£a "Uzmepenue u ’ Bubnmorexa [IOK

.\ https://m.edsoo.ru/ff0a9el4

peryIMpOBaHUE HAMIPSHKCHUS

46 ConpoTHBieHHE MPOBOAHUKA. Y IETBHOE bubnuotexa [JOK
CONIPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTh

47 BIIEKTPUYECKOTO COMPOTUBIICHUS bubnuotexa [JOK
MPOBOJIHUKA OT €r0 JJIMHBI, TJIOIIAIN https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia"

48 3aBUCHMOCTD CHJIBI TOKA OT HAPSKCHHUS. bubnuoteka [JOK
3akon OMa 15 ydyacTka Henu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabora "MccnenoBanue

49 3aBUCUMOCTHU CHJIbI TOKA, UYILIETO Yepe3 bubnuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”

50 [TocnenoBarenbHOE U ApAIICIBHOE
COCTMHECHUS TIPOBOTHUKOB
JlaGopaTtopHnas padota "IIpoBepka mpaBuia

51 CJIO’KCHUSI HAPSDKCHHUH MPpU bubmuoreka [JOK
MOCJIEIOBATEIBHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"

59 JlaGopatopHas pabota "IIpoBepka mpaBuia bubnuorexa LIOK

UL CUJIBI TOKA MTPH MTapaJlJICJIbBHOM

https://m.edsoo.ru/ff0aadle
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COEJIMHEHUH PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma

bubmunoreka LIOK

53 JUIS Pa3JIMYHOTO COEAVHEHMS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
54 PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA. bubnuotexa [JOK
3akon Ixoyns-Jlenna https://m.edsoo.ru/ff0ab124
55 JlabopaTtopHnast pabota "OnpeneneHue bubnuotexa [JOK
paboTHl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE LIETH U MTOTPeOUTENn
56 aNeKTpudecKoi s3Hepruu B ObITy. KopoTkoe Bubnmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
57 "DnexTpuueckue 3apsaabl. 3apsyKEHHBIE Tena bubnuotexa [JOK
" UX B3auMoeiicTBrs. I1locToOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUN TOK"
KontponbHas padoTta Ne5 o teme
58 "DyekTpuUecKue 3apsaapl. 3apsDKeHHBIC Tea bubnuoreka [JOK
H uXx B3auMmoaencTsus. I10CcTOSHHBIH https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUN TOK"
59 [TocTosiHHBIE MarHUTHI, KX B3aUMO/ICHCTBHE
60 Ypoxk-uccnenoanue "M3yuenue noseit bubmuoreka [JOK
MOCTOSIHHBIX MarHuToRB" https://m.edsoo.ru/ff0ac3d0
61 MaruutHoe nosie. MaruuTHoe 1noJie 3eMiiu bubnuorexa [JOK
M €ro 3HaveHue I )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe nosje
62 BHCKTszeCKiFO ToKa MarauTtHoe moJie bubmmorexa LIOK
https://m.edsoo.ru/ff0acld2
KaTYILIKH C TOKOM
63 [IpuMeHeHne SIeKTPOMArHuTOB B TEXHHKE. bubmmoreka [JOK

JlaboparopHas pabota "M3ydeHue AericTBUs

https://m.edsoo.ru/ff0ac74a
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MarHUTHOT'O TOJIsl Ha POBOJHUK C TOKOM"

OneKTpoaBUraTeb NOCTOSIHHOIO TOKA.
Hcnonp3oBaHue 3IEKTPOABUTATENCH B
64 TEXHUYECKUX YCTPONCTBAX U Ha
tpaHcnopre. JlaboparopHas padoTta
"KoHcTpyupoBaHnue u uzydeHue padboTsl

3eKTpoABUTaTeNs"

bubmnoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

65 OnsiTel Dapases. 3aKOH MEKTPOMarHUTHOM
nHaykuuu. [Ipasuio Jlenna

OnekrporeHeparop. CrocoObl MOTydeHUs
66 AIIEKTPUUYECKOW SHEPTHUU. DIIEKTPOCTAHIIUI
Ha BO300HOBIISIEMBIX HCTOYHHKAX OHEpPIrun

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeEMe
"MaruuTtHbIe sBaeHus". [{omn-Ho.
KparkoBpemeHHast KOHTpoJibHasE paboTa Ne6
"MarauTHebIe ABICHUSA"

67

Jom-Ho. PaboTa Ham ommOKaMH.

68
O6o0mmaroiee MOBTOPEHHE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68



https://m.edsoo.ru/ff0ac86c
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9 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCYpPChI
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKA
9 Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bu6mmoreka [IOK
MEXaHNYECKOT'0 IBWKECHUS https://m.edsoo.ru/ff0ad474
3 PasBHOMEpHOE IPIMOIMHEHHOE IBIKECHIE 1 bubmmorexa TIOK
p p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTMHENHOE
4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [JOK
5 1
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOJUHEHNHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHS. ['paduk 1
CKOPOCTH
JlaGopaTopnas padora "Ompeneieaue
7 CKO peHI/ISI[) TCJ‘I;) MpH aBHOpCKO €HHOM 1 bubmorexa HOK
YEROP PP . YOROP " https.//m.edsoo.ru/ff0adb18
IBHKEHUH 110 HAKJIOHHOM IIOCKOCTH
8 CBobOoauoe nmagenne ten. OneITel [Nanunes 1
PaBHOMEpHOE ABIIKEHHE 10 OKPYKHOCTH.
9 Ilepuon 11:1) yactora 00 aHleHHHpJ}_]I)II/I(HefIHaH u 1 Eubmorexa ITOK
P P ' https://m.edsoo.ru/ff0ae176
yII0Basi CKOPOCTH
10 LleHTpocTpeMUTenbHOE YCKOPEHHE 1
. bubanorexa LIOK
11 IlepseIii 3akoH HproToHa. BekTop cuibl 1 4

https://m.edsoo.ru/ff0ae612
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Bropoi1 3akoH HeroTona.

bubmunorexa LIOK

12 PaBHozelicTByIOIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpertunii 3akon Hetotona. Cynepno3unus bubnuotexa [JOK
cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnuotexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Eggjﬁ?ggﬁ?ﬁ}; 0aeca?
16 Pemenue 3agau mo reme «Cuiia ympyroctu»
17 JlabopaTtopHas pabota «OnpeneneHue bubnuotexa [JOK
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuotexa [JOK
18 Cua Tpens https:// m.edso;I ru/ff0af738
19 Pemenne 3agau mo reme «Cuiia TpeHUSD» Et?[?sH/P/I;T:(iZ(I)erJ/I:f 0afa26
20 JlaGopaTtopHnas padora "OnpeneneHue bubnuoreka [JOK
ko3 durmenTa TpeHUs CKOTBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agau o treme "3akoubl HeroToHa. bu6mmoreka [IOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO
22 TATOTEHUs. Y CKOPEHHUE CBO60,§HOFO bubanorera LOK
https://m.edsoo.ru/ff0af044
MaJeHUs
Ypok-koHpepenus "JIBukeHne Texa BOKpyr
23 rpaBUTalMOHHOTO IeHTpa (ConHevHast
cuctema). ['anmaktuku"
24 Pemenue 3agau no reme "Cuna TSHKECTH U bubmuorexa [JOK
3aKOH BCEMHPHOTO TArOTEeHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuYecKas CKOPOCTb. bubnuorexa LIOK
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HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuaJbHON TOUKHU.
AOcomoTHO TBEpHOE Teso. PaBHoBecHe

bubmnoreka LIOK

26
TBEPJOTO TENA C 3aKPEIUIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpAaIICHUS
27 MowmeHT cunsl. LleHTp TsKECTH
28 Pemenne 3agad mo reme "MOMEHT CHJTBIL. bu6moreka [IOK
Hentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
29 “ngaaneCKoe BE}KCHI/IG ’ brbmorexa [IOK
y A . https://m.edsoo.ru/ff0b0408
B3anmoperictBue Ten
KounTponbnas paborta o teme
30 "MexaHn4ecKoe IBIKECHUE brbmorexa [TOK
N g " ' https://m.edsoo.ru/ffOb06ec
BsanMmopelicTBue Ten
Nmnynec tena. UMnynbe cuibl. 3aK0oH
31 COXPaHEHHUS UMITyJIbca. YTIPYroe u Bu6mmorexa [IOK
P Y o Py https://m.edsoo.ru/ffOb07fa
HEYyINpyroe B3auMoIeHCTBHE
32 Pemenue 3agau no reme "3aKkoH COXpaHEHUS bubnuorexa [JOK
umnyiabca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepennus "PeakTuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"
bubnuorexa [JOK
34 M 0
CRATMIRBCIE pabota H MOTHHOUTE https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubmuoreka [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 palbOoTHI CUJIBI TPEHHSI TPU PABHOMEPHOM

JABHOXKCHHU TCJIa 110 FOpPI30HT3.J'IBHOI>i
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IIOBCPXHOCTU»

Casi3b sHeprun u padoTel. [loTeHIMaNbHAS

37
JHEprus
38 Kunernueckas sueprus. Teopema o bubnuotexa [JOK
KMHETUYECKON YHEPTrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 JlabopaTtopHas pabota «3ydyeHne 3akoHa bu6mmoreka [IOK
COXpPAHEHUS SHEPTUI) https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxatomue koyieOanus. BeiHyX/1eHHbBIS bubnuotexa [JOK
Kkoiiebanus. Pesonanc https://m.edsoo.ru/ffO0b20f0
43 MaremaTH4ecKui U MPY>KUHHBIA MasITHUKU
Ypok-uccienoBanue «3aBUCUMOCTh
44 Tepro1a KoJieOaHMi OT JKECTKOCTH bubmorexa [IOK
PHOA https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPy3a»
45 [IpeBparenue sHEPTrUN MPU MEXaHUYECKUX
KOJIEOaHUAX
JlaGopaTtopHas pabora «Ompeneieaue
46 qaCTOI;LI I/Ipl'Ie Ifoz[a KOJIe6aI:H/II71 Eubmorexa ITOK
p https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MassTHUKA»
Jlaboparopnas padora «I[IpoBepka
47 HCSaBII)/ICI/II\I/?OCTI/IpHe noaa IfOHeé)aHHﬁ rpysa Eubmorexa ITOK
P Py3a, https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexannueckue BoJHEI. CBOMCTBA
48 MeXaHn4uecKuX BoaH. IIpogoIbHbIE U bubmorexa HOK
- PO https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHus "MexaHu4eCKre BOTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

B TBEpIOM Teie. CelicMudeckue BOJTHBI"

50 3Byk. PacnipocTpanenue u oTpaxxeHHue 3ByKa
51 Ypok-uccienosanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 VYpoxk-koHpepenius "YabTpa3ByK U bubnuotexa [JOK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TEME
" bubnuotexa [JOK
o4 3aKoHbI cOXpaHeHus1. MexaHu4eckue
" https://m.edsoo.ru/ff0b25f0
KOJIeOaHUS U BOJTHBI
KonTtponpHas padoTa o Teme "3aKkoHbI
55 coxpaHeHHus. MexaHn4eckue KojaeOaHus u
BOJIHBI"
56 DIJIEKTPOMArHuTHOE MOJIE. bubnuoreka [JOK
DJIEKTPOMArHuTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
Ypoxk-koupepennus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcnosib3oBaHue bubmuoreka [JOK
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsa3u"
VYpoxk-uccnenopanue "M3yueHue cBONCTB
bubnuorexa [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
\ https://m.edsoo.ru/ff0b2c6ec
MOOWIBHOTO TellepoHa
60 Pemienue 3agau Ha onpeieIeHUE YaCTOThI U
JUIMHBI 3JIEKTPOMarHUTHOM BOJTHBI
61 DNeKTpoOMarHuTHas pupoja CBETa. bubmmoreka [JOK

Ckopoctb cBeTa. BomHOBBIE CBOICTBa CBETa

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. [IpsmonuneitHoe

bubmunoreka LIOK

62 acmpocTpaHnenue cseta. 3armenust ConmHIa
pactipoctp t https://m.edsoo.ru/ff0b3658
n JIyHb1
3aKoH oTpaXkeHUs cBeTa. 3epkaja. Pemenue
63 3a/1a4 Ha IPUMEHCHHUE 3aKOHA OTPAKCHHUS Bubnmorexa [IOK
s P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH MPETOMIICHUS bubnuoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTPaXKCHHE CBETA.
65 Hcnosib30BaHME TIOJTHOTO BHYTPEHHETO brbmorexa [TOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaXXCHHS B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas pabota "MccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETIOMIICHUST CBETOBOTO
Jiyda OT yIJia naJieHus Ha TpaHuIle "BO3yX-
crexio""
Ypoxk-koupepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIuu3pl. OnTHYeCKast CUjla JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6moreka [IOK
69 [TocTpoenne n3o00pakeHUH B JTMH3aX
P P https://m.edsoo.ru/ffOb444a
JlaGopaTtopHnas pabdorta "OnpeneneHue
70 ok SHOFE aCfTOSIHI/I}I u O?ITII[/I%CKOIZ CHJIBI Bubmmorexa [IOK
Y Iz " https://m.edsoo.ru/ff0b4206
coOuparoIiei TUH3BI
71 Ypok-koHpepennus "OnTudeckue bubmmoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuyeckas cucreMa. 3peHue bubnuorexa LIOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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-koudepenmus "JledexTsl 3penus. Kak

73 "
COXPaHUTh 3PECHUE
Paznoxenne 6enoro cBera B cieKTp. OIBITHI
74 Herotona. CnoxeHue crieKTpajibHbIX Bubnmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
uBeToB. [{ucnepcus cBera
JlabopaTtopnast padota "OMBITHI 11O
75 pa3NioKEHUI0 OeJI0To CBETa B CIIEKTP U bubnuotexa [JOK
BOCIIPUATHIO [IBETA IIPEIMETOB IIPH UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 1[BETOBbIE GUILTPHI"
Ypok-npaktukyMm "BosiHOBBIE CBOKICTBA
76 CBETa: JHCIIepCrsi, HHTepPEepeHIINs U
mudpaxius’”
77 OmnbiTer Pesepdopnaa u mianeTapHasi MOJIETb bubnuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma bopa
79 Hcnyckanue v MOrIonieHne CBeTa aTOMOM. bubnuoreka [JOK
KBantsl. JInHeituaTbie CEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabiroieHre CrieKTpoB bubnuoreka [IOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PangmoakTuBHOCTE U €€ BUIIBI bubmmorexa IIOK
https://m.edsoo.ru/ff0c1672
g2 Crpoenue atomHoro siapa. Hykionnas bubmuoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
bu6mmoreka [IOK
83 PannoaxkTtuBHbIE ipeBparienus. 30Tomnbl httos://m.edsoo.ru/ffoclald
84 Pemenue 3amay no Teme: "PagnoakTuBHbIE bubmmoreka [JOK

npespameHus”

https://m.edsoo.ru/ffOclb4a
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85

IIepuon nomypacnazna

VYpox-konpepenuus "PagroakTHBHBIE

bubmunoreka LIOK

86 U3JIy4yeHUs B IIPUPOJIE, MEIULIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHbie peakuu. 3aKOHBI COXPaHEHUS bubnuotexa [JOK
3apsi0BOTO U MacCCOBOTO YKCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBI3u aTOMHBIX siiep. CBs3b bubnuotexa [JOK
MAaccChbl ¥ SHEPTUHU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amgau mo reme "Anepueie
peakuun"

90 Peakuuu cuHTe3a u neneHus saep. bu6moreka [IOK
Wcrounuku sHeprun CosHua u 3BE311 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JleficTBHS paIlMOaKTUBHBIX U3Ty4YE€HUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

92 "DeKTpOMarHUTHOE TOJIE. bubnuorexa [HOK
DJIEKTpOMAarHuTHbIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUs"

KounTponbnas pabora no teme

93 "DeKTpOMarHUTHOE TOJIE.
DneKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBieHUs"

94 [ToBTOpeHme, 0600mIeHNe. JlTabopaTopHbIE bubnuorexa [JOK
paboTsl 1o Kypcy "Bzaumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, o0oOmeHue. Pemenne

95 pacyeTHBIX U KaUECTBEHHBIX 3aJa4 110 TEME Bubmmorexa [IOK
" | https://m.edso0.ru/ff0c2572

TerutoBbie MpoLecchl
96 [ToBTOpenue, 0606menue. Pemenue bu6mmoreka [IOK
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pacyeTHBIX U KaYECTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TerioBbix neurareneit”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmnoreka LIOK
97 paCUYETHBIX U KQUECTBEHHBIX 3a/1a4 10 TEME 1
https://m.edsoo.ru/ff0c2b30
"KIIJ anexkrpoycTtaHoBOK"

08 [ToBTOpenue, 0606menue. JlabopatopHbie 1 bubmmoreka [JOK
paboTsl o Kypcy "CBeToBbIe siBJIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabora c

99 TEKCTaMH 0 TeMe "3aKOHBI COXpaHEHUS B 1 Bubnmorexa [IOK

\ https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bu6mmoreka [IOK
tekcraMmu 110 TeMe "Koebauus 1 BOJIHEL" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o606menue. Pabora ¢ bu6moreka [IOK

101 1
TexcTtamu 110 Teme "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHast 1
¢duzuka"

OBIIEE KOJIMYECTBO YACOB IIO ITPOPAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

. ®usuka, 7 kinace/ [leppimikud A.B., O611ecTBO ¢ OrpaHUYeHHON
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o01iecTBo «M3m1aTenbeTBo
«IIpocsewenue»

. ®usuka, 8 kiacc/ [leppiikua A.B., O011ecTBO ¢ OrpaHUYEeHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o0miectBo «M3matenbeTBo
«IIpocBemenue»

. ®usuka, 9 kiacc/ [epwimikun A.B., I'ytauk E.M., O6mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEepHOE 00IIECTBO
«M3parensctBO «IIpocBenienne»

. Jlykammk B.1. Coopnuk 3anay no pusuke. 7-9 knaccel. — M.; [Ipocseienue,
2018
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