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denepanbHas pabodas mporpamMma 1o ydeoHomy npeametry «Dusznka» (0a30BbIit
ypOBeHb) (mpeaqMeTHass o0sacTh «ECTeCTBEHHO-Hay4YHBIE TIpeAMETBDY) (maiee
COOTBETCTBEHHO — Mporpamma no ¢pusuke, prusnka) BKIOYAET MTOSICHUTEIBHYIO 3aIUCKY,
cofepKaHue oOydeHHUs], TJIAaHUPYEMbI€ PEe3yJIbTaThl OCBOCHUSI MPOTPaMMBbI MO (PU3HUKE,
TEMaTH4YeCKOEe MIIaHUPOBAHUE.

IMMOACHUTEJIBHAS 3AIIUMCKA

[Iporpamma mo (u3mke Ha ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUs COCTABJICHA
Ha OCHOBE MOJIOKEHUM U TpeOOBaHUN K pe3yiabTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOH 00pa3zoBaTeIbHOIN TIporpammel, mpeacraBieHHBIX B PI'OC OO0, a Takxke
¢ yuétoM (enepanbHoOil pabouei mporpammel Bocnutanus U KoHuenuuu npenogaBaHus
yaeOHoro npeaMmera «Dusnka.

Conmepkanue TiporpaMMbl 1o (U3UKE  HAMpaBlIeHO Ha  (OpPMHPOBAHUE
€CTECTBEHHO-HAyYHOW I'PAaMOTHOCTH OOYYaIOIINXCS U OpraHu3alluio U3ydeHUs (PU3UKU
Ha JIESTeNIbHOCTHON OCHOBe. B mporpamme mo (u3UKE YYHUTBHIBAIOTCS BO3MOXXHOCTH
yueOHOro mnpeaMera B peamm3anuu TpeOboBanui PI'OC OOO kK MmIaHHPYEMBIM
JIMYHOCTHBIM M METAIIPEAMETHBIM pe3yJibTaTaM OOYUYEeHUS, a TaKKe MEXIIPEIMETHbBIS
CBSI3U €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHUs.

[IporpamMa mo ¢Qu3mke ycTaHaBIMBAaeT pacupeicsiecHue y4eOHOro Marepuana
Mo rojgamM oOydeHusi (IO KjaccaM), MOpeyiaraeT MPUMEPHYIO TI0CIIeq0BaTEIIbHOCTD
W3Y4YCHHSI TEeM, OCHOBAHHYIO HAa JIOTMKE Pa3BUTHUS MPEAMETHOTO COACPKAHUSI U y4dETe
BO3PACTHBIX OCOOCHHOCTEH 00yUaromuXcsl.

[Iporpamma no ¢usmke pazpadoraHa C LEIbIO OKa3aHUS METOAUYSCKOU MOMOIIU
YYUTEITIO B CO3/ITaHUU padodeil mMporpaMmabl 1o y4eOHOMY MpeIMETY.

dusuka SBISICTCS CHUCTEMOOOPA3YIOIIUM I €CTECTBEHHO-HAYYHBIX YUYEOHBIX
MPEIMETOB, MMOCKOIBKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IIPOIIECCOB U SIBIICHUM,
U3y4aeMbIX XUMHEH, OHWOoJoTHEel, acTpoHOMHEW W (u3ndeckoi reorpadueii, BHOCUT
BKJIaI B €CTECTBEHHO-HAYYHYI0 KAapTHHY MHpa, MOPEAOCTABISIET HaumOojee SCHBbIC
0o0pa3iubl MPUMEHEHHUsT HAy4YHOrO METOJla MO3HaHUs, TO €CTh CIOoco0a TONy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 THaBHBIX 3a7a49 (U3HUYECKOTO oO0pa3oBaHHs B CTPYKType OOIIEro
00pa3oBaHMs COCTOUT B GOPMHUPOBAHUH €CTECTBEHHO-HAYUYHOH I'PAaMOTHOCTH U HHTEPECca
K HayKe y O0yYaromnxcsl.

M3yuenne ¢puzukyn Ha 0a30BOM YpOBHE TMPEAIOIaraeT OBJIAJACHUE CICAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

HAy4YHO OOBSICHATH SIBJICHMUS,

OLIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICOBAaHUS;

WHTEpOPETUPOBaTh JAHHbIE W  HMCIOJIb30BAaTh HAydHbIE JOKa3aTeJIbCTBa
JUTSI TIOJTyY€HUST BBIBOJIOBY.
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Ilenu u3yueHus Gpu3MKM Ha ypOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUs OIPEJIEIICHbI
B Konuenumum mnpenonaBanus ydyeOHoro mnpeaMera «Pu3uka» B 00pa3oBaTEIbHBIX

OpraHu3anmsx Poccuiickoi denepanuu, peaTU3yrOIIMX OCHOBHBIE
00111e00pa3oBaTeIbHbIC IIPOrpaMMBbl, YTBEPXKIAEHHOU pelieHueM Komnnernn
MunucTepcTBa nipocBerieHus Poccuiickoit denepannu (mpoTokoit ot 3 aexadps 2019 r.
Ne [IK-4BH).

Lenn n3yaenns: Pu3mKu:

NMpUOOpPETEHNE MHTEpeca M CTPEMJICHHS OOYYaroIIMXCsl K HAyYHOMY H3YYCHHUIO
MPUPOJIBI, Pa3BUTHE UX UHTEIUICKTYAJIbHBIX M TBOPYECKUX CLIOCOOHOCTENH;

pa3BUTHE TIPEACTABICHUNA O HAYYHOM METOJIE MO3HaHUsI W (HOPMHUPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

dbopmupoBaHre HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTara H3y4YEHHUS OCHOB
CTPOCHHSI MaTepuu U (GyHIaMCHTAJIBHBIX 3aKOHOB (DU3HUKU;

dbopMupoBaHWE€ NPEACTABICHUNA O pOIM (PU3MKK [JI1  Ppa3BUTUS APYTHX
€CTECTBEHHBIX HAaYK, TEXHUKHU U TEXHOJOTHIi;

pa3BUTHE TIPEACTABICHUN O BO3MOXHBIX cdepax Oyayiied mpodeccnoHanbHON
NeSITEILHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJATOTOBKA K JTaJlbHEUIIIeMy OOYyUYEHUIO B D TOM
HAaIpaBJICHUM.

Jloctmxenue 3TUX LieNeil mporpaMMbl 1Mo (uU3MKe Ha ypOBHE OCHOBHOI'O OOIIEro
0o0pazoBaHMsl 0OECIEUYNBACTCS PEIICHUEM CIIEAYIOLINX 3aa4:

NpUOOpeTEeHNEe 3HAHWH O JUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYCCKHX,
TETJIOBBIX, DJICKTPUYECKUX, MAarHUTHBIX U KBAaHTOBBIX SIBIICHUSIX;

NpuoOOpEeTEeHNE YMEHUM ONUCHIBATh W  OOBSICHATH (DU3UYECKHE  SIBICHUS
C MUCTIOJIL30BAHUEM ITOJIY4CHHBIX 3HAHUIA;

OCBOCHHUE METOJOB PEUICHUS MPOCTEHININX PAcUETHBIX 337ad C HCIOJH30BAHUEM
buznyecKknx Moaenel, TBOPYECKHUX U MMPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HaOJIOaTh MPUPOIAHBIC SIBJICHUS ¢ BBIMOJIHITH OIBITHI,
nabopaTopHble pPadOThl U HDKCIEPUMEHTAIbHBIC HCCICIOBAaHUS C HCIOJIb30BaHUEM
U3MEPUTEIIbHBIX TTPUOOPOB;

OCBOCHHUE MPUEMOB paldOTHI ¢ HHPOpManel GU3NIECKOTO COJICPKaHUs, BKITFOYast
WHOPMAIIMIO O COBPEMEHHBIX JOCTWIKCHHSX (U3UKHA, aHAIU3 W KPUTHUECKOE
OIleHMBaHWE NWH(POPMAIINH;

3HAaKOMCTBO CcO cdepamMu MNpopECCHOHATBLHON JESTEIBbHOCTH, CBSI3aHHBIMH
¢ (U3UKONW, W COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAaHHBIMHU Ha JOCTHIKEHUSIX
(buznyeckol HayKH.

Ha wusyuenune ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro
obpazoBanusi orBoauTcst 238 wyacoB: B 7 kiacce — 68 yacoB (2 uvaca B HEHENO),
B 8 KJ1acce — 68 yacoB (2 gaca B Hegelno), B 9 kimacce — 102 gaca (3 gaca B HeAeIIO).

[Ipenmaraemsriii B mporpamMmme no GuU3MKe MepedeHsb JJabopaTOPHBIX Pa0OT U OIMBITOB
HOCUT PpEKOMEHIATEeNbHBI  XapaKTep, YyYUTeNb JejlaeT BBIOOp MPOBEICHUS
JTabopaTOPHBIX paboOT HW ONBITOB C YYETOM WHIAWBUIYAJTBbHBIX OCOOCHHOCTEH
00ydJaromMxcs, CHUCKAa OJKCIIEPUMEHTAIBHBIX 3aJaHui, TIpeiaraéMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOT'O 9K3aMeHa 10 (Ppu3mKe.
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COAEPXAHUE OBYUYEHUSA

7 KIIACC
Pa3znen 1. ®u3uka u e€ posib B NO3HAHMM OKPYKAOLIEro MuMpa
®usnka — Hayka O npupone. JSsineHus npupoapl. PUNYECKHUE SIBICHUS:

MEXaHUYECKHE, TENJIOBbIE, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckre BeTnunHbl. M3Mmepenne puzndecknx BenudruH. Ou3ndeckne mpruoOopsl.
[MorpemHocTh n3mMepennii MexayHapoaHasi CUCTEMA €JIUHUIL.

Kak ¢wm3uka w  jApyrue  ecTeCTBEHHbIE HAayKd  HW3Y4YalT  IPUPOAY.
EctecTBeHHO-Hay4YHBIM METO/ TO3HAHMS: HAOJIOEHUE, IOCTAHOBKA HAyYHOT'O BOIIPOCA,
BBIJIBHKEHUE TUIIOTE3, SKCIEPUMEHT 10 IPOBEPKE TUITOTE3, OOBSICHEHUE HAOJII01aeMOI0
siBiieHus. Onucanue PU3nUecKuX sIBJICHUM ¢ MOMOIIbIO MOJIEIIEH.

HHemoncmpayuu
MexaHudecKkue, TEeII0BbIe, YJISKTPUUECKUE, MAarHUTHBIC, CBETOBHIC SIBJICHUS.
duznyeckre npudopkI U MpoIeaypa MPsIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(PPOBBIM
pUOOPOM.

Jlabopamopnwie pabomwi u onvimsl

OnpeneneHue LEHbl AEJICHUs HIKATbl U3MEPUTEIIBHOIO Mpuoopa.

HN3mepenune paccTosHUM.

HN3mepenue o0bEMa )XUAKOCTH U TBEPIOTO Tea.

OmnpeneneHue pa3MepoB MaJIbIX TEIL.

HN3mepenne teMmeparypbl IpHA IMOMOIIM KHUJIKOCTHOIO TEPMOMETpa M JaTdyuKa
TEMIIEPATYPHI.

IIpoBeneHue ucciaenoBaHus MO IPOBEPKE T'MIIOTE3BI: JAIBHOCTH MOJETA MIApUKa,
MMYIIIEHHOT0 TOPU30HTAIIFHO, TEM OO0JIbIIIE, YeM OOJIbIIIe BHICOTA MYCKA.

Paznen 2. IlepBoHavyaiibHbIE CBEIeHUS O CTPOEHUU BelllecTBa

CTtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BENIECTBA.

JBr>xenue yactull Beulectsa. CBsi3b CKOPOCTH JIABMYKEHUS YaCTHUI] C TEMIIEPATYPOH.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzanmoaelicTBrue 4acTHIl BEIIECTBA: MIPUTSHKEHUE
U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHUSI BEIIECTBAa: CTPOEHHE Ta30B, KUJAKOCTEH U TBEPABIX
(kpuctamnuueckux) Tej. B3anMoOCBs3p MEXAy CBOWCTBaMHM BEIIECTB B pPa3HbIX
arperaTHhpIX COCTOSHUSIX M HMX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu

Habrotenre OpoyHOBCKOTO JIBHKCHUSL.

Ha6mronenne nuddy3um.

HaGnronenue siBieHUil, OOBSCHSIOIMMXCS TPUTSHDKCHUEM WIH OTTAIKHBAHUEM
YaCTHII BEIIECTBA.
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Jlabopamopnvle pabomwi u onvimel
Or1enka 1uamMeTpa aToMa METOA0M PsiZIOB (C UCIOJIb30BaHUEM (oTorpadmuii).
OnbITHI O HAOTIOACHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
OnbIThI 110 OOHAPYKEHUIO IEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3gen 3. /IBu:xeHne M B3auMoaelicTBHeE TeJl

MexaHnuueckoe aBUXeHHEe. PaBHOMEpHOE U HEpaBHOMEpPHOE ABM>KEeHHUE. CKOPOCTH.
Cpenssisi CKOpoCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacu€Tr myTy U BpeMEHU JBUKEHUS.

SIBnenue nHepuUMu. 3aKOH MHEPLMU. B3auMoaencTBre Tell KaKk IPUYMHA U3MEHEHHUS
CKOpPOCTH IBWKEHUs1 Tesl. Macca kak mepa umHepTHOCcTH Terna. ImoTrHocTh BemecrTsa.
CBs13b TNIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €AUHUIIE 00bEMa BETIECTBA.

Cuia kak XapakTepuCTHKa B3aumogaencrBus Teil. Cuia ynpyrocty u 3akoH I'yka.
H3mepenue cusibl ¢ IOMOILIBIO TMHAMOMETpa. SIBJIeHHUE TATOTEHUs U cuia TsbkecTu. Cuiia
TSDKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTts. CriokeHHE CUII, HAlIPaBICHHBIX
o oaHoM npsimoi. PaBHoxelcTByromias cuil. Cuiia TpeHus. TpeHHe CKOJIBKEHUS U
TpeHHE NMOKOs1. TpeHne B IpUpOAE U TEXHUKE.

Jlemoncmpayuu
HaOmronenre MeXxaHu4eCcKoro JABHKEHHs Tea.
HN3mepenue ckopocTu NpIMOIMHENHOTO JIBUKEHHUS.
Habmroienne siBIeHUSI MTHEPITUH.
Habmronenue n3aMeHeHust CKOpOCTH ITPU B3aUMOJASCUCTBUH TEJL.
CpaBHeHHE Macc MO B3aUMOJACUCTBUIO TEI.
CrnoxeHue CUJl, HalmpaBJICHHBIX MO OJIHOM MPSMOIA.

Jlabopamopnvie pabomwi u Onblmwl

OnpeneneHne CKOPOCTH PaBHOMEPHOTO NIBMIKEHUS (IIapUKa B KUIKOCTH, MOJICITH
AJIEKTPUUECKOTO aBTOMOOMJISI U TaK Jlajiee).

OnpeneneHne cpeaHe CKOPOCTH CKOJIBKEHUsI OpyCcKa MM IIapuKa 110 HAaKJIOHHOH
TUTIOCKOCTH.

OmnpeneneHue MIOTHOCTA TBEPAOTO Tea.

OmnBITHI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh pacTshKeHHs (aedopmarum) mpyKUHBI
OT IIPUJIOKEHHOMU CHIIBL.

OmnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBLKEHUS OT Beca Tejia
U XapakTepa CONpPUKACAIOIINXCS IOBEPXHOCTEH.

Paznen 4. /laBjieHue TBEPABIX TeJl, *KMAKOCTEN U ra3oB

JaBnenne. CnocoObl yMEHBIIIEHHMS] M YBEJIWUYEHUs JaBieHus. JlaBieHue rasa.
3aBUCHMOCTH JIaBJICHHS ra3a oT 00bEMa, TemrepaTrypsl. Ilepenada naBineHus TBEPABIMHA
TeJaMH, JKUJIKOCTAMU U ra3zamu. 3akoH Ilackams. IlHeBMaThyeckne MalIUHBI.
3aBUCUMOCTb JAaBJICHUS JKUAKOCTH OT TIuyOuHbl. ['mapoctaTUdeckuil mapamokc.
CooOmaromuecs: cocyanl. [ uapaBindecKkue MEXaHU3MBl.

Atmochepa 3emnam u armocdepHoe ngaBieHHe. [IpuumHBI CyliecTBOBaHUS
Bo3aymHOM oOonoukn 3emiu. Omnweit Toppuuennu. HWM3mepenme armocdepHOTro

6
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NaBjieHusl. 3aBUCHUMOCTh aTMOC(HEpPHOro JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOpPS.
[TpubGopsr mitst n3MepeHust aTMOC(EpPHOTrO JaBICHHUS.

JleiicTBUE >XUAKOCTM M ra3a Ha IIOTPY)KEHHOE B HHUX Tejo. BelTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bozmyxormnasanue.

emoncmpayuu

3aBUCUMOCTD AABJICHUS ra3a OT TeMIOEpaTyphl.

Ilepenava naBneHUs )KUAKOCTBIO U Ta30M.

CooOmrarornuecs: Cocy/ibl.

I'mapasnmueckunii nmpecc.

[TposiBnenue necTBust aTMOCHEPHOTO JABIICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00BEMa MNOTPYKEHHOM YacTH Tena M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEN CHJIBI BECY BBITECHEHHOM KUIAKOCTH.

YcnoBue mnuaBaHWSA TeJ: IUIABAaHUE WJIM IOTPY)KEHHE TEI B  3aBUCHMOCTHU
OT COOTHOIIEHUS MJIOTHOCTEN T€Na U )KUIKOCTH.

Jlabopamopnvle pabomwi u onvimel

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT O0O0bEMa NOrpYKEHHOU
B ’KUJKOCTh YaCTH TeJa.

OmnpeneneHue BBITAJIKUBAIOLIEH CHUJIbI, JIEHCTBYIOLIEH Ha Teno, IOTPYKEHHOE
B JKHUJIKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIbI, ACHCTBYIOIIEW Ha TEJIO0
B )KHJIKOCTH, OT MaccChl TeJia.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIbI, JEUCTBYIOIIECH
Ha TEeJIO B )KUIKOCTH, OT 00bEMa MOrpyKEHHON B KUAKOCTh YAaCTH Te€Ja U OT IUNIOTHOCTHU
KUJKOCTH.

KoucTpynpoBanue apeomerpa UM KOHCTPYMPOBAHUE JIOAKH M OIpeleeHue e€
Irpy30II0ABEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTH. JHEPrus

Mexanunueckasi padotra. MOIITHOCTb.

IIpocThie MeXaHU3MEBI: pbIdar, OJIOK, HaKJIOHHAs MJIOCKOCTh. [IpaBHITo paBHOBECHS
pbluara. llpuMmeHeHue npaBujia paBHOBECHs pblyara K OJIOKY. «30JI0TOE€ MPaBUIO»
mexanuku. KITJ] mpocteix Mexanu3mMoB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunernueckas u noreHuuanbHas sHeprusi. [IpeBpaiienue
OZTHOT'O BUJa MEXAaHUYECKOU SHEPIUU B APYTOl. 3aKOH COXPAHEHU I SHEPTUU B MEXAHUKE.

HHemoncmpayuu
[Tpumepbl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnvie pabomwt u Onbvimwl

Omnpenenearue pabOTBl  CHJIBI  TPEHHUsT TIPU PABHOMEPHOM JBHOKCHHUHM TeJia
10 TOPU30HTAIIEHOW TOBEPXHOCTH.

HccnenoBanue ycioBUi paBHOBECHS pblyara.
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N3mepenne KII/[ HakIOHHOM TNIOCKOCTH.
HN3yuenne 3aKk0Ha COXpaHEHUS MEXAHUYECKONU DHEPIUU.

8 KIIACC

Pa3znea 6. TemioBbie IBJICHUA

OCHOBHbBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUU CTPOCHUS BEIIECTBA.
Macca u pa3Mepsl aTOMOB U MOJIEKYJ. ONBITHI, TOITBEPKAAIOIIHE OCHOBHBIE MTOJI0KEHHUS
MOJIEKYJISIPHO-KUHETUYECKOM TEOPHH.

Mogaenu  TBEpPAOro, JKUAKOTO W Tra3000pa3HOTO COCTOSHUUM  BEIIECTRBA.
Kpucrammmyeckne u amopdusie Tena. OOBSICHEHHE CBOWCTB Ta30B, XKUIKOCTEH W
TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKOU Teopun. CMaunBaHuE
W KalWUISIpHBIE SIBJICHUS. TeninoBoe pacIIMpEeHUE U CKaTHue.

Temneparypa. CBsi3b TEMIIEPATYpPhl CO CKOPOCTHIO TEMJIOBOTO JBUKEHUSI YaCTHII.
Brytpennss sHeprus. CriocoObl M3MEHEHUS BHYTPEHHCH SHEPrUU: TEIUIonepeaada
coBepuieHre padoThl. Buabl Temsonepenayd: TEIMJIONPOBOJHOCTh, KOHBEKIIMS,
W3JIy4YEHUE.

KomnuecTBO TEmiaoThl. YejabHas TEIIOEMKOCTh BeEIIECTBA. 1eImIooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE TeryioBoro OanaHca. [lnaBieHue u oTBeplieBaHUE
KPUCTAJUTMUYECKUX BEIIECTB. YJelbHas Teruiota IuiaBieHus. llapooOpa3zoBanue wu
koHneHcanms. Mcmapenme. Kumnenwme. VYaenpHass TemioTa mapooOpa3oBaHUS.
3aBUCUMOCTbH TeMMEpaTypbl KUMIEHUsI OT aTMOC(EpHOro AaBJICHUS.

BraxxnocTts Bo3nyxa.

DHeprusi TOILUIMBA. Y AeJibHasl TENJIOTa CTOPaHUSI.

[TpuHIMIIBI pabOTHI TeTIOBBIX aBurareiieii KIT/] TemoBoro neurareins. TerioBbie
JIBUTATEJIN Y 3alllMTa OKPY>KAIOLIEH CPEJIBI.

3aKOH COXpaHEHHUS U NPEBPAIICHUS SHEPTUU B TEILUIOBBIX MPOIIECCAX.

Hemoncmpayuu
Habmronenrne O6poyHOBCKOTO IBUKECHUS.
Hab6mronenne nuddy3un.
HaGroieHue siBJICHUM CMadYuMBaHHS U KaWLUISIPHBIX SIBIICHUMA.
HabGroieHre TenioBoro paciurmpeHust TeIl.
N3MmeHnenne pnaBieHWsI raza MNOpU HW3MEHEHHMHM OO0BEMa W HarpeBaHUU WA
OXJIQXKJICHUU.
[TpaBuita u3MepeHust TeMIIepaTypsbl.
Buael Tennonepenayum.
OxJakJIeHue TTPU COBEPIICHUU pabOTHI.
HarpeBanue nipu coBepIiieHUH padOThl BHSITHUMH CHJIAMH.
CpaBHeHHE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
Habmronenune kuneHus.
HabGroieHne mocTosTHCTBA TeMITEpaTyphl IPU TIJIABJICHUH.
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Moaenu TenyI0BbIX ABUTATEIEH.

Jlabopamopnwvie pabomwi u onvimwl

OnBITHI IO OOHAPYKEHUIO ASUCTBUSI CHJI MOJIEKYJISIPHOTO MPUTSI)KEHHUSI.

OMBITHI TTO BRIPAIIMBAHHUIO KPUCTAJLIOB ITOBAPEHHON COJIM WJIH caxapa.

OnpIThl IO HAOIIOACHUIO TEIUIOBOT'O PACIIUPEHUS Ta30B, KHIKOCTEH W TBEPIBIX
TEI.

OmnpeneneHue naBjiCHUs BO3yXa B OaJlJIOHE IITIPHIIA.

OnBITHI, TEMOHCTPUPYIONIUE 3aBUCUMOCTH JABJICHUS BO3JyXa OT ero oomréma u
HarpeBaHMs WA OXJIAXKICHHUS.

[IpoBepka THUIIOTE3bI JMHEWHOW 3aBUCHMOCTH JJIMHBI CTOJIOUKA >KUJIKOCTH
B TCPMOMETPHUYCSCKOU TPYOKE OT TeMIIEpaTyphl.

Habnronenune n3aMeHeHuss BHYTPEHHEH SHEPTUH Teja B pe3yJIbTaTe TeIUIoNepeIadn
U paGOThI BHEIITHUX CHUIL.

HccnenoBanue siBIeHHUs TEIJIOOOMEHa MNPH CMEUIMBAaHUW XOJOJAHOW U ropsyei
BOJIBI.

OmnpenencHue KOJIMYECTBA TEIUJIOTHI, ITOJYdEHHOTO BOJOW MpPH TEIJI00OMEHE
C HarpeThiM METAJUTMUYECKUM ITAJIMHIPOM.

OmnpenencHue yIeabHON TEIUIOEMKOCTH BEIISCTBA.

HccnenoBanue npoiecca UcCnapeHusl.

OmnpeneneHne OTHOCUTEIBLHON BIAXKHOCTH BO31yXa.

Omnpenenenue yneabHONW TEMJIOTHI TUIABJICHUS JIbJ1a.

Paznen 7. diekTpuyecKkue 1 MAarHUTHbIE SIBJICHUS

Onexktpuzaumusa Ten. JlBa poma 3rekTpudecKux 3apsaoB. BzaunmopeiictBue
3apsHKEHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTh CUJIbI B3AUMOJIEHCTBUS 3apSIKEHHBIX TET
OT BEJIMUMHBI 3apsIJIOB U PACCTOSIHUS MEXKTy TEJIaMu).

Onekrpudeckoe none. Hanpsok€HHoOcTh  dnekTpuueckoro mnoiist.  [lpuHiun
CYNEepHO3UIINHU IJICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »siekTpuyuecKkux 3apsaoB. ODJIEMEHTApHBIA DIEKTPUYECKUN  3apsi.
Ctpoenue aroma. [IpOBOJTHUKM U AUPJIEKTPUKU. 3aKOH COXPAHEHUS DIIEKTPUYECKOTrO
3apsaa.

DNEKTPUYECKUI TOK. Y CJIOBUSI CYyIIECTBOBAHMS BJIEKTPUUYECKOro Toka. MictouHuku
MOCTOSIHHOTO ToOKa. JIeMCcTBUS JJIEKTPUYECKOTO TOKa (TEIJIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUECKHUIN TOK B KHUIKOCTSIX U ra3zax.

OnexkTpudeckas 1enb. Cuiia Toka. DuekTpudeckoe HanpsbkeHue. COonmpoTUBIICHUE
MPOBOJHUKA. YJIEIbHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma 1Jis1 ydacTKa LEMH.
ITocnenoBarenbsHOE U NapaieIbHOE COCAUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIIHOCTH AJIEKTPUYECKOro Toka. 3akoH [>xoyns—JIeHa. DiekTpuyueckue
IENH U TOTPEOUTENH DIIEKTPUUECKON YHEepruu B ObITy. KOpoTKOe 3aMbIKaHUE.

ITocTossHHBIE MarHuThbl. B3anMoJeHCTBHE ITOCTOSHHBIX MAarHuMTOB. MarHuTHOE
noie. MarautHoe nosje 3emMJIM U €ro 3Hau€Hue JJisl KU3HU Ha 3emie. OnsIT Dpcrena.
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MarHuTHOE T10JIe 3JIEKTPUUECKOro ToKa. IIpuMeHeHue 3JIeKTPOMarHUTOB B TEXHHKE.
JlelicTBE MAarHUTHOI'O I10JII HA TPOBOJHUK C TOKOM. DJIEKTPOABUIaTENb HOCTOSIHHOTO
ToKa. Hcnonp3oBaHME 3JIEKTpPOABUraTelel B  TEXHUYECKHUX YyCTPOMCTBaAX U
Ha TPaHCIOpPTE.

Omnbitel Dapajnes. SIBieHUE dJIEKTPOMArHUTHOW wuHAyKuuu. IlpaBuiio Jlenua.
Onexkrporereparop. CriocoObl MONMy4YEHHUST DIIEKTPUUECKONW SHEPrUH. DIEKTPOCTAHIINU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHHU.

HHemoncmpayuu
DnexkTpu3anus Tel.
JIBa pojia aJIeKTpUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3aps>KEHHBIX TEl.
YCTpONUCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DJeKTpocTarudeckas UHIYKIUS.
3aKOH COXpaHEHHUS IJIEKTPUUECKUX 3apsi/I0B.
[TpoBOAHUKY U JTUITCKTPUKH.
MoaennpoBaHuE CUIOBBIX JJUHUN 3JIEKTPUUECKOTO MOJIS.
M cTOoYHNKY IIOCTOSSHHOT'O TOKA.
JlecTBUS 3JIEKTPUYECKOTO TOKA.
DNEKTPUYECKUIN TOK B )KUJIKOCTH.
I"azoBEIM paspsn.
HN3mepenue cuibl TOKa aMIIEPMETPOM.
H3mepenue 2JIeKTpUYeCKOro HampsiKEHUsI BOJTLTMETPOM.
Peocrar u Mmara3uH conpoTUBJICHUM.
BzaumonaeiicTBue NOCTOSHHBIX MAarHuTOB.
MoaennpoBaHu€ HEBO3MOKHOCTH Pa3/I€JICHUS MTOJIFOCOB MarHuTa.
MoaenrpoBaHre MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
OmnbIT OpcTena.
MarsauTHoe noje ToKa. DJIEKTPOMAarHuT.
JleficTBME MAarHUTHOI'O MOJIsI HA TIPOBOJHUK C TOKOM.
OJIEKTPOABUTATEIb IOCTOSIHHOI'O TOKA.
HccnenoBanue siBJa€HUS 3JIEKTPOMAarHUTHON UHAYKIIUU.
OnbiTel Papajes.
3aBUCUMOCTD HAMNPABIICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €ro BO3BHUKHOBEHUS.
DJeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomwl u onblmwl
OmnbITHI 10 HAOIIOACHHIO JEKTPU3ALNH TEJl MHAYKIIMEH U MPH COMPUKOCHOBECHUU.
HccnenoBanue AeWCTBHS SIICKTPUYCSCKOTO TTOJIST Ha TIPOBOJIHUKU U JTUDJICKTPUKH.
CoOopka u TIpoBepKa pabOThI JIEKTPUIECKON 1IeNH TTOCTOSTHHOT'O TOKA.
H3MmepeHnne u peryampoBaHUe CHIIBI TOKA.
N3MepeHne 1 peryJmpoBaHUe HAIPSKCHHUS.
HUccnenoBanue  3aBUCHMOCTH  CHJIBI  TOKa, HWIOYIIETO  4Yepe3  Pe3nucTop,
OT COIIPOTHBIICHUS PE3UCTOPA U HAMPSKCHUS Ha PE3UCTOPE.
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OnbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH DJIEKTPUYECKOIO  COIPOTHUBJIICHUSA
MPOBOJHUKA OT €r0 JUIMHBI, IIOIAAN OIEPEYHOI0 CEUYEHUSI U MaTepraa.

ITpoBepka npaBuia CIOKEHUSI HAIPS)KEHUU NPU MOCIEA0BATEIBHOM CO€AUHEHUU
JIIBYX PE3UCTOPOB.

[TpoBepka npaBuiia UIst CUIIBI TOKA TIPU MApAJIEIIbHOM COEAUHEHUN PE3UCTOPOB.

Omnpenenenue padoThl AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3ucTop.

OmnpeneneHne MOLIHOCTH AJIEKTPUUECKOI0 TOKA, BBIJIEISIEMON Ha PEe3UCTOpE.

HccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKa, MIOYIIErO0 4YEpe3  JaMIOYKYy,
OT HaIPsHKEHUS Ha HEH.

Omnpenenenune KII/[ narpeBarerns.

HccnenoBanne MarHuTHOIO B3aMMOAEUCTBUS IOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHUTHOIO TIOJISI TMOCTOSHHBIX MArHUTOB MNpPU HUX OOBEIMHEHUHU U
pa3aeiieHuu.

HccnenoBanue neiCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aMMOJIECUCTBUSL KaTyIIKU
C TOKOM U MarHuTa OT CHJIbl TOKA U HallpPaBJIEHUsI TOKA B KaTYIIIKE.

N3yuyenue neiicTBUsI MAarHUTHOIO TOJIsI HA IPOBOJHUK C TOKOM.

KoucTpyupoBanue u usydueHue paboTbl JIEKTPOABUTATETIS.

HN3mepenune KIIJI anexkTpoaBuraTeibHOM YCTAaHOBKH.

OTMBITHI TI0 UCCJIEIOBAHUIO SIBJICHUS BJIEKTPOMArHUTHOW WHAYKIIMU: UCCIIEIOBAHUE
W3MEHEHUU 3Ha4Y€HUsI U HAllPaBJICHUS MHAYKIIUOHHOI'O TOKaA.

9 KNIACC

Pa3znen 8. MexannueckHue siBJICHUS

Mexanuueckoe  JBM)KEeHHE. MarepuanbHas  Touka. Cucrema  orcuyéra.
OTHOCUTENBHOCTh ~ MEXaHUYECKOI'0 JBW)KEHHUs. PaBHOMepHoe HOpsSIMOJIMHEWHOE
nBrkeHue. HepaBHOMepHoe mnpsMoJinHeHoe aBukeHue. CpenHsisi U MTrHOBEHHas
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKEHHU.

Vckopenue. PaBHOyCKOpeHHOE MpsiMOJIWHEHHOe nBmkeHne. CBOOOMHOE TTaJicHUE.
OmnbiTel ["anunes.

PaBHOMEpHOE ABMXKEHHE IO OKpYXHOCTU. llepmonm m wactora oOparieHus.
JIuHelHas u yrioBasi CKOpocTd. LIeHTpoCcTpeEMUTENBHOE YCKOPEHUE.

IlepBbii 3axkoH HerotoHa. Bropoin 3akoH Hprorona. Tperui 3akoH HbroTona.
[TpuHUMIT CyneprIO3UIINU CUJL.

Cuna ynpyroctu. 3akoH l'yka. Cuia TpeHuUs: cujia TPEHHUsI CKOJIBXEHUsI, CHUia
TPEHUSI NOKOS, IPYrue BUJIbl TPEHUS.

Cuia TSKECTU U 3aKOH BCEMHUPHOIO TSATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaJIeHUs.
JBr>xenue 1ianer Bokpyr CoisHua. IlepBas kocmMuueckas ckopocTtb. HeBecoMocTh U
MEPETPY3KH.

11

CtpaHuua 11 13 61



denepanbpHas pabodas nporpamma | Gusuka. 7-9 kinaccel (6a30BbIH YPOBEHB)

PaBHoBecue MarepuanbHOM TOUKH. AOCOIIOTHO TBEpPHAOE Teno. PaBHOBecue
TBEPAOrO TeJIa C 3aKPEIIEHHON OChIO BpaleHnus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenue wumnyinbca. Mmnynbc cuiabl. 3aKOH COXpPAaHEHUS
UMIYJIbCa. PeakTUBHOE IBU)KEHUE.

Mexanuueckass pabota ¥ MOIIHOCTb. PaboTa cui TSKECTH, YNPYroCTHU, TPEHHUSI.
Cas13b dHEpruu 1 padbotsl. [loTeHnnanbsHas s3Heprus Tela, MOJHSATOr0 HaJl TOBEPXHOCTHIO
3emuid. [loTeHmanbHas sHeprust cxxatol npyxuHbel. Kunerndeckas sneprus. Teopema
O KHHETUYECKOU PHEpPrum. 3aKOH COXPAaHEHUsI MEXaHUYECKOU dHEPIrUM.

Hemoncmpayuu

Habmronenne MexaHN4ecKoro ABMKEHHUS Tejla OTHOCUTENILHO Pa3HbIX TEJl OTCUETA.

CpaBHeHUE MyTEW U TPACKTOPUM IBUKEHUSI OJHOTO U TOT'O K€ T€JIa OTHOCUTEIBHO
pa3HBIX TEJ OTCUYETA.

HN3Mepenre CKOpOCTH U YCKOPEHUS TIPSIMOJIMHENHOTO JABUKECHUS.

HccnenoBanue npu3HaKkoB paBHOYCKOPEHHOT'O JIBUKCHUSL.

Habmronenue nBu>keHUs Tela o OKPY>KHOCTH.

HaGmroieHne MeEXaHWYECKUX SIBJICHHH, NPOUCXOSAIINX B CHCTEME OTCcUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHHH OTHOCHUTEIBbHO KaOWHETa
(uszukmu.

3aBUCUMOCTDH YCKOPEHUS TeJia OT MAacChl T€jla U ISUCTBYIOIIECH HAa HETO CUJIBI.

HaGnronenue paBeHcTBa CHIJI IPU B3aUMOJIEHCTBUH TEIL.

HN3menenune Beca Tena npu yCKOPEHHOM JIBUKEHUM.

Ilepenaua nmmysbca Npu B3auMOAENUCTBUAM TEIL.

[IpeoOpa3zoBaHust SHEPTUH TPU B3aUMOJICHICTBUH TEI.

CoxpaHeHue uMILyJibca MPU HEYNPYTroM B3aMMO/ICHCTBUM.

CoxpaneHune UMITyjbca Ipu abCOTIOTHO YIIPYrOM B3aUMOACHUCTBUU.

Habnronenue peakTHBHOTO JBHKCHUS.

CoxpaHeHne MexXaHH4eCKON SHEPTuU Mpu CBOOOTHOM MaJCHUU.

CoxpaHeHHME MEXaHMYECKOM »SHEpPruM IMpu JBWKEHUU TejJa MO JeHCTBHUEM

HPYXUHBI.

Jlabopamopnvie pabomwt u onvimwl

KoncrpynpoBanue TpakTa [Ijis pa3roHa U JaJIbHEHIIIEro paBHOMEPHOTO JIBUIKCHUS
[IapUKa WU TEJICHKKH.

OmnpeneneHue CpeaHell CKOPOCTH CKOJBKCHHS OpycKa WM JBMKCHHS IIapHKa
110 HAKJIOHHOW TNIOCKOCTH.

OmnpeneneHre yCKOPEHHUs Tejla MPU PaBHOYCKOPEHHOM JIBHYKCHHH IO HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITYTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JIBHIKCHUH
0e3 HavYaIbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIIM HPU PABHOYCKOPECHHOM JBM)KCHUHM O3 HavalbHOMU
CKOPOCTH ITYTH OTHOCSITCS KaK PsiJi HEYETHBIX YMCEJI, TO COOTBETCTBYIOIIHNE ITPOMEKYTKH
BPEMCHH OJMHAKOBHI.
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HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBKEHHUS OT CHIJIBI HOPMAaJIbHOTO
JTaBJICHUSI.

Omnpenenenue KodGUITUEHTA TPEHUS CKOJIBKEHHUSI.

OmnpeneneHue )KECTKOCTH NPY>KUHBI.

Omnpenenenne paboOTHl CHUJIBI TPEHHUS TIPU PaBHOMEPHOM JIBIDKCHHHU Tela
110 TOPU30HTAIIFHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI YIPYrOCTH IPH MOABEME Tpy3a C HCHOIH30BAaHUEM
HETOABHKHOTO Y TTOABHKHOTO OJIOKOB.

N3yueHune 3akOHa COXpaHEHUs] YHEPTUU.

Pa3znen 9. MexanndeckKue K0JIe0aHUA U BOJHBI

KonebarenbHoe nBuxeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM: MEPHUO/I,
4acToTa, aMIumryaa. Marematndeckud W IIPY)KMHHBIM MasTHUKU. lIpeBpaineHue
SHEPIruu Npu KosiebaTeIbHOM JIBUKECHUU.

3aryxaromnue kosiebanus. BeiHyXJIeHHBbIe KosneOaHus. Pe3onanc. MexaHunueckue
BosiHbl. CBoMcTBa MexaHuWueckux BOJH. [IpomonpHble M monepedyHble BOJHBL. J[mnHa
BOJIHBI M CKOPOCTb €€ pacrpoCTpaHeHusl. MexaHudecKne BOJIHBI B TBEPAOM TeElE,
CEICMMYECKHUE BOJIHBI.

3Byk. ['poMkocTh 3Byka W BbicOTa TOHa. OTpakeHue 3Byka. HHpasByk u
YJIbTPa3BYK.
Hemoncmpayuu

Ha6mronenne komebanuii TEI Mo IEHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

Habmronenue konebGanuii rpy3a Ha HUTH Y Ha MIPY>KUHE.

HaGnronenue BEIHYKIEHHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenre mpogoapHBIX U ONIEPEYHBIX BOJH (HA MOJICIH ).

HaOnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHUYECKUN pe30HaHC.

Jlabopamopnwvie pabomubl u onvimol

OmnpeneneHne 4acTOTHl U EPHOJia KOJICOaHU MaTeMaTHYEeCKOr0 MasiTHUKA.

OmnpeneneHne 4acTOTHl U IepHoJia KOJICOaHWH IPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH MEpHOJa KOJICOAHWM IMOJIBCIICHHOTO K HHUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH TIepUOJia KOJICOAaHWUW TPYKHMHHOTO MAasiTHUKA
OT Macchl Tpy3a.

[IpoBepka He3aBUCUMOCTH TMepUoJia KoJicOaHUWi Tpy3a, MOABEIICHHOTO K HHTH,
OT MaccHhl Tpy3a.

OmnbITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh MEPHOJA KOJICOAHWHU MPYKUHHOTO
MasiITHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHus: CBOOOHOTO TIaJICHUSI.

Pa3nen 10. DiaekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHbI
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DNEeKTpOMarHuTHOE oJe. DJEeKTPOMarHuTHHIE BOJIHBI. CaoiicTBa
aJIeKTpoMarHUTHBIX BoJH. Illkama »nmextpomarHuTHBIX BoMH. Vcnosb3oBaHue
3JIEKTPOMATrHUTHBIX BOJIH JJIs1 COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BolHOBBIE CBOICTBA CBETA.

HHemoncmpayuu
CBolicTBa 2J1€KTPOMArHUTHBIX BOJIH.
BoaHoBbIE cBOMCTBA CBETA.

Jlabopamopnvie pabomwl u onvlmwl
N3ydeHune CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH C TIOMOIIBLE0 MOOUIBHOTO TenedoHa.

Pa3znen 11. CBeToBbIe siBJIeHUA

JIyaeBass mognenb cBera. McrouHukm cseta. lIpssMonmHenHOE pacnpoCTpaHEHUE
ceera. 3armeHus Connua u Jlynsl. Otpaxenue csera. Ilmockoe 3epkano. 3akoH
OTPa)KCHMS CBETA.

IIpenomnenue cBera. 3akoH IIpesqoMiieHHs cBeTta. IlomHoe BHyTpeHHee
oTpakeHHe cBeTa. Mcnojgb30BaHME MOJMHOIO BHYTPEHHEIO OTPAXKEHUS B ONTHYECKHUX
CBETOBOJIAX.

JIunza. Xon myuyeit B nmuH3e. Onruueckas cucrema ¢oroarnmnapara, MUKpOCKoNa U
Teneckona. ['a3 kak onTuyeckas cucteMma. biim3opyKkocTh U 1aIbHO30PKOCTb.

Pasnoxenue Genoro ceera B criekTp. OnbiTel HptoTOHA. Ci10KEHNE CIIEKTPAIBHBIX
BeToB. /lucnepcus ceera.

Hemoncmpayuu
IIpsimonuHelHOE pacIpoCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[Tonmyuenune n300pa’keHUil B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTUYECKUI CBETOBOI.
Xon mydeit B coOuparomiei JuH3e.
XO0J JIy4eu B pacCerBaroOLIeH JIMH3E.
[Tonnyuenune n3o0pakeHUM C TIOMOIIBIO JTHUH3.
[MpuHumn neiictBus poroanmapara, MUKPOCKOMNA U TEIECKOMA.
Mogens rinasa.
Pasnoxenue 6enoro cBera B CEKTP.
[Tonnydyenue 6enoro ceera Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnvle pabomwi u onvimol
HccrienoBanre 3aBUCHMOCTH YTJIa OTPAXKCHUSI CBETOBOTO JIyda OT yrijia MaJICHUs.
N3ydeHune XxapakTepUCTHK U300paKEHHS MPEAMETa B IJIOCKOM 3epKaJe.
HccnenoBanre 3aBUCUMOCTH yTila MPEJIOMJICHUSI CBETOBOI'O JIyda OT yrJjia MmajAcHuUsI
Ha TPAHUIIC «BO3IYyX—CTEKIION.
[Tonydaenne n300pakeHUH C ITOMOIIBIO COOMPAIOIICH JTMH3BI.
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Onpenenenue HOKYCHOI0 pacCTOSTHUS U ONITUYECKON CHIIbI COOMPAIOILIEH JIMH3HI.

OMnBITHI IO PA3NIOKEHUIO OEJIOro CBeTa B CIIEKTP.

OnbITHl O BOCHPUATHIO I[BETa MPEIMETOB MPU UX HAOIIOJACHUH Yepe3 I[BETOBBIC
(UIBTPBL.

Pa3nen 12. KBaHTOBBIE ABJICHHUS

OmnbiTel Peszepdopna u mnnaHerapHas Monaenb aroma. Mopgens aroma bopa.
Hcnyckanue u noriouieHue cBerta aromoM. KBanTel. JInneiiuaTbie CieKTPHhI.

PannoaktuBHOCTh. AJb(a-, 6eTa- u raMmmMa-usznydeHus. CTpoeHHEe aTOMHOTO sipa.
Hyxnonnast Mmogens aToMmHoOro siipa. M3oronel. PaguoakTuBHbie npepainieHus. [lepuosa
noyypacriajia aToOMHBIX sIJIEpP.

SnepHble peakimu. 3aKOHBI COXPaHEHUSI 3apsiJOBOT'O U MAaCCOBOTO YHCEI. DHEPTHUs
CBsI3U aTOMHBIX siaep. CBsizb Macchl U 3HEpruu. Peakuuu cuHTE3a W ACJICHUS SJIEP.
Hcrounuku sneprun CoJsiHLIA U 3BE3.

Snepnass osHepretuka. JleWCTBUS paJMOAKTUBHBIX H3JIYYCHHNW Ha IKUBBIC
OpraHu3Mbl.

Hemoncmpayuu
CriekTphl U3JTyYE€HHUS U TTOTJIOIICHHUS.
CrieKkTphl pa3IudHbIX ra30B.
CriexTp BOmOpoAa.
HaGmronenne TpekoB B kamepe BuiibcoHa.
PaGora cuéTunka MOHU3UPYIOIINX U3ITYyUCHUM.
Perucrpaiys uznydeHusi npupoaHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnvie pabomwl u onbvlimwl

HaGnronenue CIIONIHBIX U JIMHENYATHIX CIIEKTPOB U3ITyUCHHUSI.

HccnenoBanne TpPEeKOB: HM3MEpPEHHWE SHEPrUM YacTULBI MO0 TOPMO3HOMY HYTH
(1o ¢pororpadusm).

N3mepenne paaroakTUBHOTO (oHA.

IToBTOPHUTEIBLHO-0000IaOIIUI MOAYJIb

[ToBTOpHTENHHO-0000IAIOMINK MOIYNIh NpPEAHA3HAYEH ISl CHUCTEMAaTH3alluh U
0000IIEHUsI TIPEIMETHOTO COACPKAHUS W ONbITa JESITEIbHOCTH, NPUOOPETEHHOTO
MpU HU3YYECHUH BCEro Kypca (U3MKU, a TakXke [JIsI TIOJTOTOBKU K OCHOBHOMY
rOCYyJIapCTBEHHOMY 3K3aMEHY 110 (PU3UKE JJI1 00 yJarOIINXCsl, BRIOPABIINX 3TOT YICOHBIN
MpeaMET.

[Ipyn wm3ydeHUW AAHHOTO MOMAYJSI PEAM3YIOTCI M CHUCTEMAaTH3UPYIOTCS BHIBI
NEeSITEIbHOCTA, HAa OCHOBE KOTOPBIX OOECHEYMBACTCA JOCTHIKEHHWE NPEAMETHBIX U
MeTamnpeIMEeTHBIX TUTAHUPYEMBIX pe3ynbTaToOB o0yueHus, dbopmupyercst
€CTECTBEHHO-HAay4YHasi TPaMOTHOCTH: OCBOCHHWE HAYYHBIX METOJIOB HCCIIEIO0BAHUS
SIBIICHUW TIPUPOJIBI U TEXHUKH, OBIAJCHUE YMECHUSIMHU OOBSICHITh (DU3UUECKUE SIBICHHUS,
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IIPUMEHSS NOJIydeHHbIE 3HAHUs, pellarh 3aJadyd, B TOM 4YHCJIE KadeCTBEHHBIE U
AKCIIEPUMEHTAIBHBIE.

[TpyHIMIIMATBEHO IEATEIbHOCTHBIA XapaKkTep JAHHOT'O pa3/eiia peau3yeTcs 3a CUET
TOT'0, YTO O0YYarOIIHUECs BBHITOJHSIIOT 3aJJaHusl, B KOTOPBIX UM MpPEJJIaraeTcs:

Ha OCHOBE IMOJIy4E€HHBIX 3HAHWHW pacro3HaBaTh U HAYYHO OOBICHITH (Pu3muecKue
SIBJICHUSI B OKPY’KaIOIIEN NPUPOIE U TOBCETHEBHOU KU3HU;

HCTI0JIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHUS (PU3NUECKHUX SIBIICHUI, B TOM YHCIIE
JUJIs1 IPOBEPKHU TMIIOTE3 Y MOJIyUYE€HUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITH Hay4dHbIE€ OCHOBBI HaWOOJee BaXXHBIX JOCTHKEHUNW COBPEMEHHBIX
TEXHOJIOTUH, Halpumep, MNPaKTUYECKOr0 HCHOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA IPEBpAlICHUs] M COXPAaHEHHUSI BCEX HM3BECTHBIX BHUJ/OB
SHEPIruM.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUMSA

M3yuenne ¢Gu3Mku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPaBJICHO
Ha JIOCTH)KCHUE JWYHOCTHBIX, METAmpeAMETHBIX M TPEAMETHBIX 00pa30BaTEIIbHBIX
pe3yJIbTaToB.

JUYHOCTHBIE PE3YJIBTATDBI

B pe3ynprare u3ydeHuss (U3MKUM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
y obyuarorerocs 6yayT copMUpOBaHbI CIEAYIONINE IMIHOCTHBIC PE3yIbTAThl B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

NIPOSIBJICHUE MHTEpeca K HCTOPUHA U COBPEMEHHOMY COCTOSHHIO POCCHHCKOH
(uznueckor HayKu;

LIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSIM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpaK/IaHCKOro U JYXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHMSI:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXICHHWH OOIIECTBEHHO-3HAYUMBIX
U OTHYECKUX MPOOJeM, CBA3aHHBIX C NPAKTUYECKUM IPUMEHEHHUEM JOCTHIKCHUU
buzuky;

OCO3HAaHHE BAKHOCTHU MOPAITBLHO-3THYECKUX MPUHITUIIOB B ACATEIBHOCTH YIEHOTO;

3) 3¢TeTHYECKOro BOCIIUTAHUSA
BOCIIpUSITUE JCTETUYECKUX KauecTB (Pu3nueckod Hayku: €€ TapMOHHYHOTO
TIOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH,

4) HEeHHOCTH HAYYHOI O TMIO3HAHMS:

OCO3HAaHHME IEHHOCTH (HU3MYECKON HAyKW KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIONIEH KYJIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATEIBLHOCTH, WHTEpPEca K HCCIEIOBATEIIHCKON
NesITETbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbsI H IMOIHOHAIBHOI 0 0JIATONOTYYHsI:
OCO3HAHWE IEHHOCTH Oe30macHoro oOpa3a IKH3HHU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAXXHOCTH IpPaBUJI O€30MMacHOr0 MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ SJIEKTPUYECKUM H TEIJIOBBIM 000pYyJOBaHUEM B JJOMAIITHUX yCJIOBHSX;
c(popMUpOBaHHOCTHh HaBbIKa pe(ieKCuU, MPU3HAHUE CBOETO IIpaBa Ha OMIMOKY U
TAKOTIo K€ MpaBa y APyroro 4ejoBeKa;

6) TPy10BOr0 BOCTIMTAHMS :

aKTUBHOE YYacTHE€ B PELIEHWM NOpPaKTUYECKUX 3ajad (B paMKax CeMbH,
o0pa3oBaTeIbHON OpraHu3alui, ropojia, Kpas) TEXHOJIOTHMYECKOM W COLHAJIbHOU
HAIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCJI€ U (U3NYECKUX 3HAHUIA;

MHTEpEC K MPAKTUYECKOMY U3yUE€HUIO Npodeccuii, CBI3aHHbBIX ¢ (PU3UKOH;
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7) 3KOJIOrMYEeCKOro BOCIIUTAHMSI:

OpHEHTAIUsI HAa TTPUMEHECHNE (DU3WUECKUX 3HAHWUU I PEIICHUs 3a71a4 B 00J1acTH
OKPYXKAIOIIEH CPeJibl, IIaHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MMOCJIEACTBUI
JUISL OKPY’KarOIIEH CpeJIbL;

OCO3HaHME II100aJIbHOr0 XapaKkTepa IKOJIOTHYECKUX NPOOJIeM U MyTel UX peLICHUS;

8) ananTanuu K U3MEHSIIOUIMMCSI YCJIOBUAM CONMAJILHOW ¥ MPUPOIHOM CPebl:

NOTPeOHOCTh BO B3aWMOJCHUCTBUU IIPU BBINOJIHEHUN HCCIIEIOBAaHUN U NMPOEKTOB
(buznyeckoi HaNpaBIEHHOCTHU, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTUX;

IOBBILLIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO JIEATEIBHOCTD;

oTpeOHOCTh B (POPMUPOBAHNH HOBBIX 3HAaHUI, B TOM 4Mcie (OPMYIUPOBATH UJIEH,
IIOHSITUS], TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SIBJICHUSX;

OCO3HaHuE NAe(PUUUTOB COOCTBEHHBIX 3HAHMH M KOMIETEHTHOCTEM B o00iacTu
uzuku;

TUTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUU;

CTpEMJICHUE aHAJIU3UPOBATh M BBISIBISATH B3aUMOCBSI3M IIPUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BAHNEM (PU3UUECKUX 3HAHUI;

OLICHKA CBOUX JICUCTBUU C YYETOM BIMSHUSA HA OKPYXKAIOLIYIO CPeay, BO3MOKHBIX
r1100aIbHBIX MMOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTare OCBOSHHS mporpamMmsbl 1Mo (U3HMKEe HAa YPOBHE OCHOBHOI'O OOIIErO
oOpazoBaHWss 'y  oOydaromerocss Oyayr  copMupoBaHBI  MeETampeaIMETHBIC
pe3yabTaThl, BKJIIOYAOIIWE I103HABATC/IbHBIC YHHBEPCAJIbHbIC Y4YCOHBIC JCHCTBUS,
KOMMYHHUKATHBHBIC YHHUBEPCAJIbHBIC ydeOHbIC JICHCTBHS, PEryJIITUBHBIC YHUBEPCAIbHbBIC
y4ueOHbIC NeHCTBUS.

IlozHaBaTe/IbHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eCTBUSA
Bba3oBpble JornueckKmue AelicTBys:

BBISIBIIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHUH);

yCTaHaBJIMBaTh  CYIIECTBCHHBIM  NpPU3HAK  KJIacCH(HUKAIMU,  OCHOBAHHS
TSt 000OIIIEHUSI U CPaBHEHUS

BBISIBJIITH 3aKOHOMEPHOCTH Y MPOTHBOPEUYHS B paCCMaTPUBAEMBIX (pakTax, JaHHBIX
Y HaOJTFOJICHUSX, OTHOCSIIIUXCSA K (PU3HISCKUM SIBIICHHSIM;

BBISIBJISITh IPUYMHHO-CJICJICTBEHHBIE CBSI3H MPU W3YYEHUH (PU3UYECKUX SIBJICHUHN U
MPOIECCOB, MeJaTh BBIBOJABI C MCIIOJIB30BAHUEM JIEAYKTUBHBIX W HHIYKTUBHBIX
YMO3AKJIIOYEHUH, BBIIBUTATH THIIOTE3bI O B3aUMOCBS3SIX (PU3UYSCKUX BEIIMYHH;

CaMOCTOSATEILHO BBIOMpPATh CIOCOO penieHuss y4deOHOW ¢u3MUecKol 3amadu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB PEIICHUsI, BELIOOP HanOoJiee MOIXOISIIET0 C Y4ETOM
CaMOCTOSTEIHLHO BBIJICJICHHBIX KPUTEPHEB).
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Bba3oBble ucciienoBaresILCKe AelcCTBYSA .

HCITIOJIb30BaTh BOIMPOCHI KaK UCCIIEA0BATEIILCKUI HHCTPYMEHT MTO3HAHUS,

MPOBOJIUTH TI0 CAaMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXHBIN
(buznyeckuit SKCIepUMEHT, HEOOJIBIIIOE UCCIIeI0BaHUE (PU3NISCKOTO SIBICHHUS,

OIICHUBATh Ha MPUMEHUMOCTH H JIOCTOBEPHOCTH WH(OPMAITHIO, TIOJTYYEHHYIO B XOJ1€
HUCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOSITEJIbHO (GopMyUpoBaTh OOOOIIEHUST W BBIBOABI II0 pe3yjbTaTam
MPOBEEHHOTO HAOIIOAEHUS, OIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (PU3UYECKUX MPOIECCOB,
a TaK)Ke BBIIBUTaTh TMPEAINOJIIOKCHUSI 00 WX Ppa3BUTHH B HOBBIX YCJIOBHSAX U
KOHTEKCTax.

Pab6ora ¢ ungopmanueii:

MPUMEHSITh Pa3IUYHBbIE METOAbl, WHCTPYMEHTBHI M 3alpoChl TPH ITOHUCKE
u orbope MH(OpPMAIIMU WA JTAaHHBIX C YYETOM MOPEAI0KEHHON ydeOHOU (PHU3MUECKOM
3a7a4H;

aHaJM3UPOBaTh, CHCTEMAaTHU3UPOBaTh W  HHTEPOPETUPOBATH  HH(POpMAIUIO
Pa3IMYHBIX BUAOB U (HOPM IIPEACTaBICHUS;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIIBHYIO (hOPMY TPEACTaBICHUS WH(DOpMAINU 1
WLTIOCTPUPOBATH pEIIaeMble 3aJ1a4d HECJIOKHBIMH CXEMaMu, AuarpaMMaM#, HHOH
rpadukoit 1 ©X KOMOUHALIUSIMU.

KoMMyHMKAaTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUA:

B XOI€ OOCYXIEHHUs y4eOHOro Marepuaia, pe3yjabTaTOB JIa0OpaTOpPHBIX padboT
U TPOEKTOB 3aJlaBaTh BOINPOCHI IO CYIIECTBY OOCYXJAae€MOil TE€Mbl M BBICKA3bIBaTh
WJeu, HaleJICHHbIE Ha peIIeHUE 3aJayd M IOoJJIEpKaHUE OJaroenareabHOCTH
OOIIICHHUS

COIOCTABIIAITh CBOM CYXJEHHUS C CYXKICHUSIMHM JpPYrMX YYaCTHHUKOB JHAajora,
00HApYXKUBATh PA3INYUE U CXOACTBO MO3UIINM;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MNyOJIUYHO TIPEACTABISATh PE3yJNbTaThl BBINOJIHEHHOTO (PU3MUECKOrO OIbITa
(’PKCrIepuMeHTa, UCCIIEI0BaHUs, IPOEKTA).

MOHMMATh U UCMOJIL30BATh MPEUMYILIECTBA KOMaHIHOW U MHAWBUIYaIbHON PaOOThI
TIPH PEIISHUN KOHKPETHOUN (pu3mueckoi mpoOIeMbr;

IIPUHUAMATh LIE€JIM COBMECTHOU IESTEIBHOCTH, OPraHU30BbIBATH IECHCTBUS IO €€
JOCTHXKEHHIO: pacHpenessiTh POJr, OOCYKJAaTh MPOLECCHl U Pe3yJbTaTbl COBMECTHOMU
padoThl, 0000IIaTE MHEHUS HECKOJIBKUX JIFOEH;

BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTAass KaU€CTBEHHOI'O pe3yJibTara Mo CBOEMY
HAIIPaBJICHUIO U KOOPAWHUPYsI CBOU JICHCTBUSA C APYTUMHU YJICHAMHU KOMAH/bI;

OIICHMBAaTh KayeCTBO CBOETO BKJaJga B OOMMNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO CHOPMYIIMPOBAHHBIM Y9aCTHUKAMH B3aUMOJICHCTBUS.
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PeryasiTuBHble YHUBepCcaJbHbIE YUeOHbIE 1eCTBUSA
Camoopranu3anms:

BBISIBJSITH TIPOOJIEMBI B JKHU3HEHHBIX M YYEOHBIX CHTYyalUsX, TPEOYIOMMX
TUTSL pelIeHusT GU3NICCKUX 3HAHUIM;

OPUEHTUPOBATHCS B PA3IMYHBIX MOJAXO0AaX MPUHSITHS pelIeHUu (MHIUBUIYyaIbHOE,
MPUHSITHE PEIISHUs B TPYIIIE, IPUHATHAE PEIICHUH TPYIIOi);

CaMOCTOSITEIILHO COCTABIISITh AJITOPUTM pEIICHUs (PU3NYEeCKOW 3a7auyd MW TIJIaHa
HUCCIICIOBAaHUSI C YYETOM UMEIOIMIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpejlaracMble BApUAHTHI PEIICHU;

JIeJIaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIA MHTEJLJIEKT:

JlaBaTh aJCKBAaTHYIO OIICHKY CUTYAIlUHU M IIpe/JiaraTh IUiaH €€ N3MCHCHUS;

OOBSACHATH TIPUYUHBI JIOCTHOKCHUS (HEIOCTHIKCHUSI) PE3YIbTaTOB JESITEIIbHOCTH,
JTaBaTh OICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JICSTCJIBHOCTh (B TOM YHCIC B XOJI BBIITOJHCHUS
(uznueckoro wWCcIeqOBaHUS WM IIPOCKTa) HA OCHOBE HOBBIX OOCTOSTEIIBCTB,
W3MEHUBIIUXCSI CUTYallMH, YCTAaHOBJIICHHBIX OIMTUOOK, BOBHUKIIIUX TPYTHOCTEN;

OIICHUBAaTh COOTBETCTBHUE Pe3yiIbTaTa eI U YCIOBHUSIM.

CTaBUTh ce€Os Ha MECTO JPYroro 4YejIoBeKa B XOAC CIopa WA JUCKYCCHH
Ha Hay4YHYIO TeMY, IIOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHKY JIPYTroro.

MpU3HABaTh CBOE MpaBO HAa OMMOKY MpH pemieHUuUd Q(U3NYECKUX 3a7ad WU
B YTBEPXK/ICHHUSAX HAa HAyIHBIC TEMBI M TAKOE YK€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 KJjacce IpeaMETHBIC pe3yJbTaTbl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpakaTh C(OOPMUPOBAHHOCTD Y OO Yy4aIOIIUXCSl YMEHUM:

HCTIONB30BaTh MOHATUSA: (U3NYECKUE W XUMHUYECKHE SIBJICHUs, HaOJIOACHHE,
SKCIIEPUMEHT, MOJEib, T'MIIOTE3a, €AUHMIBI (PU3NYECKUX BEIMYMH, aTOM, MOJEKYJIa,
arperaTHbIE COCTOSIHHMSI BellecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXaHUUECKOE
JIBKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MNPAMOJMUHEHHOE),  TpaeKTopus,
paBHOAEHCTBYIOIAass cwi, JAedopmaums (ynpyras, IUIacCTUYEcKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/BI;

pasnuuarhk sABieHUs (auddy3us, TEIIOBOE BMXEHHE 4YacTHUIl BEIIECTBa,
PaBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE JBUKEHUE, MHEPLIUs, B3aUMOJIEHCTBUE TEIl,
paBHOBECHE TBEPABIX TEJI C 3aKPCIUICHHOM OCBIO BpALCHUs, Iepefada HdaBICHUS
TBEPABIMHU TEJIAMH, XUJKOCTSIMHU W Tra3aMH, aTMOC(hepHOE HaBJICHHE, IJIaBaHUE Tedl,
MpEeBpalleHNUs] MEXaHWYECKOM SHEpPrum) IO OIMHUCAHUIO HX XapaKTEPHBIX CBOMCTB H
Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHUE;

pacmo3HaBaTh NPOSIBICHUE H3YYCHHBIX (DU3HMYECKUX SIBICHUM B OKPYKAIOIIEM
MHpE, B TOM 4HCie (U3NUECKUE SIBICHUS B IPUPOE: IPUMEPDI ABUKEHUS C Pa3IUUHBIMU
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CKOpPOCTSIMH B JKMBOM M HEXKHBOH IIPUPOJAE, HEUCTBHUE CHIIBI TPEHHUs B NPUPOLAE U
TEXHUKE, BIUSHUE aTMOC(EpPHOTO MaBJICHUS HaA >KUBOW OpPraHu3M, IUIaBaHUE pPBHIO,
pblyaru B Teje YeJIOBeKa, IPU ITOM IIEPEBOAUTH MPAKTHUYECKYIO 3ajadyy B Y4eOHYIO,
BBIICJISITH CYIIIECTBEHHBIE CBOMCTBA (IIPU3HAKM) (PU3UUECKHUX SIBIICHUIL;

OINMMCHIBATh H3YYEHHBIE CBOWCTBAa Tel W (PU3MUECKHUE SBJICHUS, HCIOIb3Ys
(usznueckue BenmnM4yMHBI (Macca, 00ObEM, IUIOTHOCTH BEIIECTBA, BPEeMs, MyTh, CKOPOCTh,
CpenHsIsl CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC TEJIa, CHJIa TPEHUS, JaBJICHUE
(TBEpmoro Tena, >KUJIKOCTH, rasa), BbITAJKHBAOIIAs CHJIa, MeXaHH4eckas paboTa,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIBI, KOA(PUIHEHT TMOJE3HOTrO JICHCTBUS
MEXaHU3MOB, KMHETHYECKasi M MOTCHIUaJIbHAsl DHEPrus), MPU ONHUCAHUU MNPABUIIBHO
TPaKTOBATh (PU3UIECKUU CMBICIT UCIIOJIB3yEMBIX BEJIMUYUH, UX 0003HAYCHUS Y SIUMHUIIHI
(uznueckux BeNMYMH, HAXOAUTh (OPMYJbI, CBSI3BIBAIOIIME MAHHYIO (PU3NUYECKYIO
BEJIMYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH TIpaUKyd HU3YYEHHBIX 3aBHCUMOCTEU
(buzMuecKnX BEIMYUH;

XapaKTepU30BaTh CBOWCTBa TeJ, (PU3WUYECKHE SIBJICHUS M IPOLECCHI, MCHOJb3Ys
MpaBuiIa CIOXEHHUsI cuil (BAOJIb OAHOW mNpsiMoit), 3akoH ['yka, 3akoH Ilackasns, 3akoH
Apxumena, mpaBUJIo paBHOBECHS pbluara (0610Ka), «30JI0TOE IIPABUIIO» MEXAaHUKH, 3aKOH
COXpaHEHHUsSI MEXaHUYECKOHW JHEpruM, MpPH STOM JaBaTh CIIOBECHYIO (POPMYIHUPOBKY
3aKOHA UM 3alMChIBATh €I'0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBACHATh (DU3MYECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBa Tel, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyaUUMd IPAKTUKO-OPMEHTUPOBAHHOI'O  XapaKTepa:  BBISIBIISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 |—2 JIOrMYEeCKHX IIaroB
¢ onopoit Ha 1—2 W3ydEHHBIX CBOMCTBA (DU3HMYECKUX SBICHHUH, (PU3NIESCKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacu€THble 3agauyd B 1—2 JeUCTBHUSA, MCHONB3Ys 3aKOHBI U (OPMYIIBI,
CBsi3bIBaroIIMe PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIIOBUS 3a/1a4d 3alMChIBAThH
KpaTKO€ YCJIOBHE, IOJICTABIATh (PU3NYECKHE BEIUYUHBI B (POPMYJIBI U HPOBOJUTH
pacu€Thl, HAXOUTH CIIPABOYHBIEC JaHHBIC, HEOOXOAUMBIE [Tl PEIICHUS 3a/1a9, OIICHUBATh
pEaTMCTUYHOCTD MOJIy4€HHOU (PU3NUECKON BEIMYHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIMTH MPH TTOMOIIHA (PU3HIECKHX
METOAOB, B ONHWCAHWU HWCCIEIOBAHUS BBIAEHATh MPOBEPSIEMOE MNPEANOTIOKEHNE
(rumnoresy), paznIuyaTh 1 HHTEPIPETUPOBATH MMOJTYyUYEHHBIN pe3yiabTaT, HAXOAUTh OIIUOKHU
B XOJI€ OIIBITA, JIeJaTh BBIBOJBI 11O €r0 Pe3yibTaTaMm;

MIPOBOJIUTH ONBITHl IO HAOMIONEHUIO (U3HMYECKUX SBJICHUNW WM (HU3NUYECKUX
CBOMCTB TeN: (POPMYIMpOBaATH IPOBEPSEMBIC IPEAMOIOKEHUs, COOMPaTh yCTAHOBKY
W3 NPEIIOKEHHOT'0 000PYI0BaHUsI, 3alIMCHIBATh X0/l ONMBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBITOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacChl Tejla, 00bEMa, CUIIbI
U TEMIEepaTyphl C UCIOJb30BAHUEM AHAJIIOTOBBIX M LM(MPOBBIX MPUOOPOB, 3alUCHIBATHh
MOKa3aHusl MPUOOPOB ¢ YIETOM 3aJ]aHHOW aOCOITFOTHOM MOTPENTHOCTH U3MEPECHUM;

MMPOBOJIUTH UCCJEAOBAaHNUE 3aBUCUMOCTH OJTHOHN (DU3HMYECKON BEIIMYUHBI OT JIPYTroOu
C UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTHU MYTH PABHOMEPHO JIBUXKYIIETOCS
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Tena OT BPEMEHHU JIBU)KEHUsI TeJla, CUJIBI TPEHMS CKOJIBKEHHUsI OT Beca TeJla, KayecTBa
00pabOTKM TIOBEPXHOCTEH TEI © HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAIN
CONPUKOCHOBEHHUS TEJI, CUJIbl YIPYIOCTH OT YJJIMHEHMS IPY>KHUHBI, BbITAJIKHUBAIOLICH
CWJIBI OT O00BEMa TOrPYXKEHHONW dYacTH Tejla U OT IUIOTHOCTH JKHUIKOCTH, €&
HE3aBHCUMOCTH OT IJIOTHOCTH T€JIa, OT IITyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUMN
IUIaBaHMs TEJ, YCJIOBUM paBHOBECHUS phlyara M OJOKOB, y4acTBOBATh B INIAHUPOBAHUU
Yy4e0HOTO HCCJIEOBaHMs, COOMpPATh YCTAaHOBKY W BBINOJHITH H3MEPECHUS, CICIYys
MPeVIOKEHHOMY  IUIaHy, (UKCHpPOBATh pe3yibTaThl IIOJYYEeHHOW 3aBHUCUMOCTH
(bu3nYecKnX BEMMYWH B BHUAC NPEIJIOKEHHBIX TAaONMWII W TpaUKOB, JI€IATh BBIBOIBI
10 PEe3yJIbTATaM HUCCIICIOBAHUS;

MIPOBOJINTH KOCBEHHBIE W3MEPEHHS (DU3MYESCKUX BEIMYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTM M TBEPAOrO Tejla, CWJAa TPEHUS CKOJBXEHUs, JaBJICHHE BO31YyXa,
BBITAIKUBAIOIIAS CUJIA, JEUCTBYIOIIAs HA HOTPYKEHHOE B )KUJIKOCTb TEJIO, KO3 (PULIMEHT
TOJIE3HOTO JACHCTBUS MIPOCTHIX MEXaHU3MOB), CIEAYs MPEIJIOKESHHOW WHCTPYKIIUA: TIPU
BBIIMIOJIHEHUM HM3MEPEHUN cOoOUpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHUCISTH
3HAYEHUE UCKOMOM BEJIMYMHBI;

coOmonaTh MpaBUJia TEXHUKHU O€30MacHOCTH MpH paboTe ¢ JabopaTOpHBIM
000pya0OBaHHUEM;

yKa3blBaTh MPUHIUNBI JIEHCTBUS NPUOOPOB U TEXHHUUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECs] COCY/Ibl, OapOMeTp, pblyuar, MOJABHMKHBIA U
HETIOABHKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh IPUHLMIBI JIEHCTBUSI HU3YYEHHBIX NPHUOOPOB MU TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha HMX ONHUCAHUSA (B TOM 4YHCIE: MOAUIMITHUKH, YCTPOHCTBO
BOJOIIPOBOA, TUIAPABIMYECKUN IIPECC, MAHOMETpP, BBICOTOMEP, IIOPIIHEBOM HAcOC,
apeoMeTp), WCIIONb3ysl 3HAHUS O CBOMCTBAaX (DU3MUECKUX SIBJICHUH W HEOOXOIUMBIE
(usznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOIUTH NPUMEPHI (HAXOIUTHh HWHQPOPMAIIMIO O NpUMEpax) IPAKTHUUYECKOTO
HUCTIOIB30BaHUs (U3NYECKUX 3HAHUKW B TMOBCEOHEBHOW >KU3HHM ISl OOECIedeHUs
0€30MMacCHOCTH MpU OOpallleHuH ¢ TpUOOpaMH M TEXHUYECKUMH YCTPOWCTBaMHU,
COXpaHEHUSI 3J0POBbS M COOIIOICHUS] HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPYKAFOIIIECH
cpene;

OCYIIECTBIIATH OTOOP MCTOYHUKOB HMHGpopMmaruu B VHTepHETEe B COOTBETCTBHUH
C 3aJIaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCSI 3HAHUN U ITyTEM CpaBHEH Ul
Pa3IMYHBIX UCTOYHUKOB BBIICIATH HHPOPMAIINIO, KOTOpasi sIBISETCS MPOTUBOPEUMBOI
WJIA MOXET OBITh HEJIOCTOBEPHOIA;

HCIIOJIb30BaTh TMPHU  BBINOJIHEHUM YYEOHBIX 3aJlaHUN  HAyYHO-TIOMYJISIPHYIO
IuTepaTypy (PU3HMUECKOro CcoJiep)KaHHsl, CIPAaBOYHBIE MaTepUaNIbl, PECYPChl CETH
HNuaTtepHer, Biaaerb nOpuéMaMH KOHCIEKTUPOBAHUS  TEKCTa, IMpeoOpa3zoBaHUs
uH(OpMaIu U3 OJHOU 3HAKOBOUW CHUCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHBIC KpaTKHWE MUCHbMEHHBIE M YCTHBIE COOOIIECHUS Ha OCHOBE
2-3 ucTOYHWKOB HMH(MOpManuu (U3UIECKOTO COACPKAHHUS, B TOM YHCJE ITYyOJIUIHO
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JleJlaTh KpaTKUE COOOIIEHHUs O pe3yJibTaTaX HPOEKTOB MJIM YYE€OHBIX MCCIIEIOBaHUMH,
MpU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIH MOHATHUHHBIN amnmapaTr Kypca (U3UKH,
COIPOBOXAATh BBICTYIUUJICHHUE MPE3CHTALIUEM;

MIPY BBITIOJIHEHUN Y4E€OHBIX MTPOEKTOB U HCCIICIOBAHUN PaCIPEaeIsITh O0SI3aHHOCTH
B I'PYyIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3a/1a4aMHM, CJICAUTH 3a BBIIOJIHECHUEM IIJIaHA
JIEUCTBUIM, aJeKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJIaJ B JAESITEIBHOCTh TIPYMIIbI,
BBICTpaBaThb KOMMYHHUKAaTUBHOE B3aUMOJENCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIHX.

K xonmy oOydenuss B 8 kjacce mpeaMeTHbIE pe3yJsibTaTbl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpakaTh COOPMHUPOBAHHOCTH Y OO YJaIOIIUXCS] YMEHUM:

HCTIOJIB30BATh MOHSITHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBM)KEHUE aTOMOB U
MOJICKYJI, arperarHbleé COCTOSIHHUS BEIIECTBA, KPHUCTAUIMYECKHE W amMOop(dHBIE Tela,
HACBIIIICHHBIA M HEHACBIIICHHBIN TMap, BIAXHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPECHHSS
SHEPrusi, TEIJIOBOW JBUTATEIIb, 3JIEMECHTAPHBIN SJCKTPUUYECKUN 3apsiji, SJIIEKTPUUIECKOE
110JI€, MPOBOAHUKH U JIUAJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUYECKUN TOK, MArHUTHOE MOJIE;

pa3nuyath sABJIECHUs (TEIJIOBOE paclIMpPEHUE U C)KaTHUE, TeIUIoNepeiaya, TEMI0BOE
paBHOBECHE, CMadyMBaHME, KalWUISIpHbIE SBJICHMS, WCIIAPEHUE, KOHICHCALUs,
TUTaBJICHHE, KPHUCTAJUTU3aLIHS (oTBepueBanue), KUTICHHUE, Terionepeaada
(TeTUIOPOBOAHOCTh, KOHBEKIIUS, H3JYUEHHE), JJIEKTPHU3ALMs Tell, B3aUMOJCHCTBHE
3apsiZIoB, JEHCTBUSI DJIEKTPHYECKOrO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBHE
MarHuTOB, JSWCTBHE MAarHUTHOTO IOJISI Ha MPOBOJAHUK C TOKOM, JJICKTPOMarHHUTHAs
WHAYKIMS) TI0 OINHWCAHHWI0O WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JTIEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOe SIBIICHUC,

pacno3HaBaTh NPOSBICHUE H3YYECHHBIX (PU3NUYECKUX SIBJICHUH B OKPY’KaloIeM
MHUpE, B TOM 4uciie (U3NYECKUE SBJICHHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KallWUBIPHBIE SIBJIEHUST B IIPUPOJIE, KpUCTALUIBI B TIipupoje, usnydeHue ConHua,
3aMep3aHrue BOJOEMOB, MOpPCKHE Opw3bl, 0Opa3oBaHME pPOCHI, TymMaHa, HHEs, CHeEra,
SIIEKTPUYECKUE SIBIICHUSI B aTMOC(epe, IJIEKTPUUIECTBO )KUBBIX OPraHU3MOB, MArHUTHOE
roJie 3eMiH, Apei( moroCcoB, poiab MAarHUTHOTO TIOJIA [T SKU3HU Ha 3eMJie, TOJIIPHOE
CHUSIHHE, TIpU OTOM TIEPEBOJUTH MPAKTHYECKYIO 3aJady B YYCOHYIO, BBIJICISATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NYECKUX SIBIICHUIL;

OINUCBHIBATh H3YYEHHBIE CBOMCTBAa Tel U (U3NYECKUE SIBICHUS, HCHONIb3Ys
(uznyeckre BEIWYMHBI (TEeMIleparypa, BHYTPEHHSSI DHEpPrusi, KOJIMYECTBO TEIUIOTHI,
yAeNbHas TEIJIOEMKOCTh BEIIECTBA, yJ/ieJbHAsl TEIUIOTA IUIABJICHUS, yAeJbHAas TEmjoTa
mapooOpa3oBaHusi, yJelbHas TEIUIOTa CrOpPaHHsl TOIUIMBA, KOX(P(PUUIHMEHT IOJIE3HOrO
JIEUCTBUS TETJIOBOM MAIIMHBI, OTHOCUTENIbHAsI BJIAKHOCTh BO3AyXa, JJIEKTPHUYSCKUN
3apsifl, CUila TOKa, SJICKTPUYECKOE HAMPSHKEHNE, COMTPOTUBIICHUE TTPOBOJHHUKA, YACITHHOE
COITPOTUBIICHUE BEIIECTBa, paboTa U MOIIHOCTH YJIEKTPUYECKOTO TOKA), IIPU OIMMUCAHUH
MIPAaBUJIILHO TPAKTOBATh (PU3MYECKUI CMBICH HUCIIOJIb3YEMBbIX BEJIMYUH, OOO3HAUYECHUS U
€IUHULIBI  (QU3NMYECKUX BEJIUYMH, HAXOAUTh (POPMyJbl, CBSI3BIBAIOIINE JAHHYIO
($bu3nyeckyro BEJIMYMHY C JIPYTMMH BEJIMYWHAMH, CTPOUTH TI'padUKU H3YYESHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEJIUYHH;
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XapaKTepU30BaTh CBOMCTBa TeJ, (PU3NYECKHUE SIBJICHUS U IIPOLIECCHI, HMCHOJb3Ys
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUHU CTPOCHUS BEIIECTBa,
MPUHLMII CYNIEPHIO3ULIMHU NoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/ia,
3akoH OMa 1y y4dacTka Lenu, 3akoH Jxoyns—JIeHna, 3aKkOH COXpaHEHUs PHEpPruw,
P 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alIMCHIBATH €0 MaTEMaTUYECKOE

BBIPAKEHUE;
OOBSACHATH (PU3MUYECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyallUd  INPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BBIABIISITH ~ IPUYMHHO-

CJICICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHNE U3 1 —2 TOrHYeCKHUX IIaroB ¢ Oormopoi Ha 1-2
U3yYEeHHBIX  CBOMCTBa  (U3MUECKHUX  SIBICHUH, (U3HMYECKUX  3aKOHOB MU
3aKOHOMEPHOCTEM;;

pemath pacu€THble 3aJauyd B 2—3 JEHCTBUS, HCIIONb3Yys 3aKOHbI U (HOPMYJIbI,
CBsI3BIBAIOIINE (PU3MYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4H 3allUChIBATh
KpaTKOe YCJIOBHE, BBISIBISITH HEIOCTATOK MAaHHBIX /ISl PEIISHUs] 3aJadyd, BBIOMPATh
3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE JUUISI €€ PEeLIeHUs], TPOBOAUTH PACUEThl U CPAaBHUBATh
MOJIy4YE€HHOE 3HaUYeHUE (PU3NIECKON BEITMYUHBI C U3BECTHBIMH JaHHBIMMU;

pacrno3HaBaTh TMPOOJIEMBI, KOTOPHIE MOXXHO PEIINTh TPU TOMOIIUA (DU3HISCKUX
METOJOB,  HWCIIOJBb3ysl  ONHCAHUE  HCCIEAOBAHUs,  BBIICISITH  IPOBEpsIEeMOe
MPEAIOJIOKEHNE, OLIEHUBaTh MPaBUJIbHOCTH TIOpPSAKa IIPOBEJICHUSI HCCIEIOBaHUS,
JIeJIaTh BBIBOJBI;

MPOBOJIUTH OIBITHI IO HAOMIOACHHUIO (PU3UUECKUX SIBICHUA WM (DU3HISCKAX
CBOMCTB TeJl (KalmuJUIsIpHbIE SIBJICHUS, 3aBUCHUMOCTD JaBJIEHUSI BO3/lyXa OT ero o0bEMa,
TEMIIEepATypbl, CKOPOCTH IPOLIECCAa OCThIBAHMSI U HArpeBaHUs IPU U3IYYECHUHU OT LIBETA
u3nyqaroned  (Iorjomjaroniei)  MOBEPXHOCTH,  CKOPOCTb  MCIAPEHUSI  BOJBI
OT TeMmepaTypbl >KHIAKOCTH M IUIOMAAU €€ IIOBEPXHOCTH, DJIEKTpU3aIUs Tel U
B3aUMOJICUCTBUE DJIEKTPUUECKUX 3apsifioB, B3aUMOJIEHCTBUE IOCTOSHHBIX MarHUTOB,
BU3yaJIM3alldsl MarHUTHBIX IIOJE€H MOCTOSHHBIX MarHUTOB, IE€MCTBUSI MarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBa D3JIEKTPOMArHuWTa, CBOWCTBA >JIEKTPOIABUIATEIS
MOCTOSSHHOTO TOKa): (opMyJMpoBaTh IIpOBEpsieMble IIPEANOJIOKEHUsI, COOUpPaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000PY/TIOBAaHUS, ONTUCHIBATH XOJI ONBITa U (P OPMYITUPOBATH
BBIBO/IBI;

BBIMOJIHATH MPSIMBIE U3MEPEHUS] TEeMIIepaTypbl, OTHOCHUTEJIILHOW BIAXXHOCTH
BO3/lyXa, CHUJIbl TOKa, HANpPSDKEHUs C HCHOJIb30BAaHUEM aHAJOTOBBIX IPHUOOPOB H
NAaTYUKOB (PU3MYECKUX BEIWYMH, CPAaBHUBATH PE3YyJIbTAaThl H3MEPEHUNH C Y4ETOM
3aJaHHO# aOCOJIFOTHOM MOTPEITHOCTH;

MPOBOAUTH UCCIICTOBAHUE 3aBUCUMOCTU OJIHOM (PHU3UYECKOU BEIMUYUHBI OT APYTrou
C HCIIOJIb30BaHUEM IIPAMBIX HU3MEPEHMH (3aBUCHUMOCTH COMNPOTHUBIIEHUS] MPOBOJAHUKA
OT €ro JJINHBI, [JIOIIA/IU HOIIEPEYHOr0 CEUYEHHUS U YAEJIBHOIO CONPOTUBIICHUSI BEILIECTBA
MPOBOJAHMKA, CUJIbI TOKA, HAYLIETO Yepe3 NMPOBOJHUK, OT HANIPSKEHUS Ha POBOJIHUKE,
HCCJEAOBaHUE IIOCIIEAOBATEILHOTO W TNApPAJUICIIbHOIO COEIMHEHWH NPOBOJHUKOB):
TUTAHUPOBAaTh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBIMOJIHATH U3MEPEHHUS, CICITYs
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MIPE/UIOKCHHOMY TUTaHy, (PUKCHUPOBATh PE3yJIbTAThl MTOJYYCHHOW 3aBUCHUMOCTH B BHJIC
TaOIMUII ¥ TPadHUKOB, AeaTh BBIBOKI 110 pe3yJIbTaTaM UCCIICI0BAHMSI;

MMPOBOJIUTH KOCBEHHBIC U3MEPCHUS (DU3NUECKUX BEIIMIUH (yASTbHAs TEIUIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pad0Ta U MOIIHOCTH DJICKTPHUUYECKOTO TOKA):
IUTAHUPOBATh HW3MEPEHUs, COOUpaTh DKCICPUMEHTAIBLHYIO YCTAaHOBKY, CIEIYS
MPEII0KEHHON NHCTPYKIIUH, U BBIYUCIIATHh 3HAUCHUE BEIIUYHUHBI,

coOJIFOJIaTh TIpaBHJIa TEXHHUKH OE30MacHOCTH IpU padoTe ¢ JadopaTOPHBIM
000pyTOBaHHEM;

XapaKTepU30BaTh TIPUHIUIBI JIEHCTBUS HW3YYCHHBIX NMPUOOPOB MU TEXHUYECKUX
YCTPOWCTB C OIOpPOM HA WX OMNMHCaHUS (B TOM YHCJE: CHUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, IapoBas TypOWHA, aMIICPMETP, BOJBTMETpP, CUYETYHUK DIIICKTPHUYSCKOMH
SHEPrUM, DSJICKTPOOCBETUTEIILHBIC NPHUOOPHI, HarpeBaTEIbHBIC JJICKTPOIPHOOPHI
(TpuMepBI), DICKTPUYCCKUE MPEITOXPAHUTEIH, DJICKTPOMArHUT, JJICKTPOJIBUTATEIIh
IIOCTOSTHHOTO TOKa), WCIIONb3ysl 3HAaHUS O CBOMCTBAX (DU3WYECKUX SIBIICHUH W
HeoOXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA M W3MEPHUTEIBHBIC MPUOOPHI
110 CXeMaM M CXEMaTHYHBIM PUCYHKaM (GKHMJIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, ABHUTATENIb BHYTPEHHErO CrOpaHUs, JJICKTPOCKOI, PEOCTaT), COCTAaBIISITH
CXEMBI DJICKTPUUYECKUX IIETIeH C TIOCJIEOBATEIFHBIM M IapAUICTLHBIM COSIUHCHUEM
AJIEMEHTOB, pa3jindas yCIOBHBIC 0003HAUYCHHUS DJIEMEHTOB YJICKTPUICCKUX TICTICH;

MPUBOAUTH TPUMEPHI (HaXOIUTh HWHGOPMAIIMIO O NpUMEpax) MNPAKTHISCKOIo
WCTIONIb30BaHUs (U3MYECCKUX 3HAHWK B TIOBCEIHEBHOW JKU3HM I OOCCIICUCHUS
0E30MacHOCTH IPH OOPAIICHUY C MPUOOPaAMHU Y TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUSI
3JI0POBbSI U COOJTIOJICHUSI HOPM 3KOJIOTMYECKOT0 TTIOBEJICHUS B OKPY KaIOIIIeH cpesie;

OCYIIECTBIIATh IMOKWCK HHGpopMauu (U3NUECKOTO cojepkaHus B HHTepHeTe,
Ha OCHOBE HMMCEIOIIUXCS 3HAHWN W IIYyTEM CpPaBHCHUS JOMOJIHHUTEIBHBIX HCTOYHHKOB
BBIIACIIATh HWH(OpMAIIUIO, KOTOpas SBJISACTCS MNPOTHUBOPEYMBOU WIIM MOXET OBITh
HEIOCTOBEPHOM;

HCITOJIb30BaTh TIPU  BBIMOJHCHWM YYEOHBIX 3aJlaHWHl  HAyYHO-TIONYJISIPHYIO
IUTEPaTypy (PU3MUECKOro COJIEp)KaHMs, CIPABOYHBIC MaTepUANIbI, PECYpPChl CETH
HuTepHeT, BnageTh nNpuéMaMH KOHCIICKTUPOBAHUS  TEKCTa, IpeoOpa3oBaHUs
nHOOpPMAIINU U3 OJHOU 3HAKOBOH CHCTEMBI B IPYT'YIO;

Cco371aBaTh COOCTBEHHBIC INMHCHbMEHHBIE M KPAaTKHUE YCTHBIE COOOIIEHHs, 000O0Ias
nHpOpMAIHIO M3 HECKOJIBKUX HMCTOYHUKOB (DU3UUECKOrO COJICP)KAHUSI, B TOM YHCIIC
MyOJIMYHO  TIPEACTABISITH  PE3YJIbTaThl  MPOSKTHOW WM  HCCIEIOBATEIbCKOU
NEeSITETLHOCTH, TP 3TOM T'PaMOTHO HMCHOJIB30BaTh W3yYCHHBIH MOHSATWUHHBIN ammapar
Kypca (pU3UKH, COIMPOBOXK/IATh BRICTYIUICHUE IPE3CHTAIIUCH;

IPU BBITIOJIHCHUH YYEOHBIX IMPOCKTOB M HCCICAOBAaHHN (PU3UUECKHUX IPOIECCOB
pacnpenensaTe 00sS3aHHOCTH B TPYMIIE B COOTBETCTBHHM C IOCTaBJICHHBIMU 3aJadyaMHu,
CJICIUTh 3a BBINOJIHEHHEM IUIaHA JCHCTBUM W KOPPEKTUPOBATh €ro, aJaeKBaTHO
OIICHMBAaTh  COOCTBCHHBIM  BKJAJd B  JCATSIBHOCTh  TPYMIBI, BBICTPAaUBaTh
KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, TPOSIBIISISI TOTOBHOCTH Pa3peniaTh KOH(MINKTHI.
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K xonmy oOydenuss B 9 kjacce mpeaMeTHbIE pe3yJibTaTbl Ha 0a30BOM YpPOBHE
JIOJHKHBI OTpaXkaTh COOPMUPOBAHHOCTD y O0YYJarOMINXC YMEHHUM:

HCIOJIB30BaTh MOHATHSA: CHCTEMa OTcU€Ta, MaTepuajibHas TOYKA, TPAeKTOPHS,
OTHOCHUTEIBHOCTh MEXaHHWYECKOTr0 ABMXEHHS, nedopmanus (ynpyras, riacTUdeckas),
TpeHUE, IIEHTPOCTPEMHUTENHHOE YCKOPEHHE, HEBECOMOCTD U MIEPErPy3KH, IIEHTP TIKECTH,
a0COJIIOTHO TBEPJIOE TENO0, LEHTP TSHKECTU TBEPJIOrO TeJla, pAaBHOBECUE, MEXaHUYECKHUE
KoJieOaHMs U BOJIHBI, 3BYK, MH(GPA3BYK U yIHTPa3BYK, dJICKTPOMArHUTHBIC BOJHEI, IITKaJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIIbHO30PKOCTh, CIIEKTPbI HCITyCKaHUSI
Y TIOTJIOIIECHUSI, ainbda-, 6eTa- 1 raMMa-u3aydeHus], U30TOIIbI, SIACpPHAsi SHEPTreTHKA;

paznuyarh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE JBHKCHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE ABMKEHUE, CBOOOIHOE MaJCHNUE TEJ, pAaBHOMEPHOE
JNBHOKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBHME TeJI, pPEaKTUBHOE JIBHI)KCHUE,
Koje0aTenpbHOe ABMIKEHUE (3aTyxalolllue W BBIHYXKJCHHBIC KoOJIeOaHUs), PEe30HaHC,
BOJIHOBOE JIBUKEHHUE, OTPAXKEHUE 3ByKa, MPSIMOJIMHEWHOE PacpOCTpaHEHUE, OTPAKEHHUE
Y TIPEJIOMJIEHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOoro CBeTa
B CHEKTP M CIIOKEHHE CIEKTPAJIbHBIX IIBETOB, AWCHEPCHS CBETA, €CTECTBEHHAS
pPaOaKTUBHOCTh, BOBHUKHOBEHHUE JTUHEHYATOTO CIIEKTPA U3IIydCHHUsI) IO OMMMCAHUIO UX
XapaKTEePHBIX CBONCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX JaHHOE (PU3NUECKOE
SIBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3UUECKUX SIBIICHUM B OKPYKAIOILLIEM MUPE
(B ToM uncne ¢pu3ndecKue SBICHUS B MPUPOJIC: TPUIIMBHI U OTJIMBEI, IBM)KCHHUE TIJIAHET
CoJIHEYHOM CUCTEMBI, pEaKTHBHOE JIBUYKEHHE KUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB
JKUBOTHBIMH, 3E€MJETPSCEHHE, CEHUCMHYECKHE BOJHBI, I[yHAMH, 3XO, I[BETa TeEJI,
ONTHYECKHWE  SIBJICHUS B  TPUpPOAES, OHOJOTHYECKOEe  ACHCTBHE  BHJIMMOTIO,
yIbTPahUOJIETOBOr0 M PEHTICHOBCKOIO H3IYYCHUM, €CTECTBEHHBIM pPaJIMOAKTHUBHBIN
(hoH, KOCMUYECKHE JTydH, PaANOAKTUBHOE U3IIy4YCHUE MPUPOTHBIX MUHEPAJIOB, ICHCTBHUE
paJMOaKTUBHBIX HW3JIydEHUW Ha OpraHuM3M 4eJoBeKa), IpPpH 3TOM IIE€PEBOJUTH
MPAKTHYECKYIO 3a7ady B Y4E€OHYIO, BBIJICISITH CYIIECTBEHHBIE CBOWMCTBa (IMPHU3HAKH)
(bu3MYeCcKnX SIBIICHU;

OINMCHIBATh W3YYEHHBIE CBOWCTBA TeNl W (U3MYECKHUE SBICHUS, HWCHONb3YS
dbusndyeckre BEIMYUHBI (CPEIHSSI 1 MTHOBEHHAsi CKOPOCTh Tejla MPH HEPaBHOMEPHOM
JIBUKEHUH, YCKOpPEHHE, IepeMelleHrue, MyTh, yriioBas CKOPOCTh, CHJIa TPEHUs, CHUJIa
YIPYTrOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOIO TaJICHUs, BEC Teja, UMITYJIbC Tea,
UMITYJIbC CHJIbI, MEXaHUWYecKasi padoTa M MOIIHOCTh, NOTEHIMAJIbHAS SHEPrus Tena,
MOJTHSITOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHAJIbHAS JHEPTrHUs CXKATOW MPY>KUHEIL,
KWHETUYECKasl YHEPTrHUsl, IMOJIHAsI MEXaHUYeCKasl SHEPrusl, IEPUO U YacToTa KoJeOaHuH,
JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETa, IIOKa3aTelb
MPEJIOMJICHHST CPEAbl), TPU ONMHUCAHWH TPABHUIIBHO TPAKTOBATh (PU3UUECKHH CMBICIT
HUCTIOJIb3YEMbIX BEJIMYUH, O003HAUEHUS W €AUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh
(hopMynbl, CBA3BIBAIONIME MAaHHYIO (DU3HMYECKYIO BEIMYWHY C NPYTMMU BEIWYUHAMMU,
CTPOUTH TpadUKH U3YISHHBIX 3aBUCUMOCTENH (PU3UICCKUX BEITUYNH;
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XapaKTepu30BaTh CBOMCTBa Tes, (U3HMYECKUE SBJICHUS M IPOIECCHI, HCHOIb3Ys
3aKOH COXPAHCHHSI SHEPruH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIIUAIN CYIEePHO3UIINU
CWJI, TPHUHIMIT OTHOCUTEIbHOCTH [ammnes, 3akoHbl HbpIOTOHA, 3aKOH COXpaHCHUS
HUMITYJIbCA, 3aKOHBI OTPAKCHUS U MPEJIOMJICHHS CBETa, 3aKOHBI COXPAHEHUsI 3apsI0BOTO
M MAacCOBOTO 4YHCENI MpH SACPHBIX PEAKIHUsAX, NPH DTOM JaBaTh CIOBECHYIO
(hbopMyIMpPOBKY 3aKOHA M 3alMCHIBATH €r0 MAaTEMATHUECKOE BBIPAXKECHHE;

OOBSICHITh (PU3MYECKHE MPOILIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii  TIPaKTUKO-OPHEHTHPOBAHHOI'O  XapakTepa:  BBIABISATH  MPUIHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHUX IIaroB ¢ Omopoi Ha 2—3
W3YYCHHBIX  CBOMCTBAa  (U3WUECKUX  SBICHUM, (PU3UYECKUX  3aKOHOB WA
3aKOHOMEPHOCTEM;

pemate pacu€THble 3a1add (ONHUparoIuMecss Ha CUCTEMY H3 2—3 ypaBHEHUM),
HCTIOJNIb3Ysl 3aKOHBI M (POPMYIIBI, CBSI3BIBArONINE (U3NUECKHE BEIMYMHBI: Ha OCHOBE
aHaJii3a yYCJIOBUS 3aJa4M 3aIlMChIBAaTh KPAaTKOE YCIOBHUE, BBISBIISTH HEIOCTAOIIUE WM
U30BITOYHBIC JTaHHBIC, BHIOUPATh 3aKOHBI M (OPMYJIBI, HEOOXOIUMBIC ISl PEIICHHS,
MPOBOJIUTH PACYETHI U OIIEHUBATh PEATMCTUYHOCTh MOJTYYEHHOTO 3HAUYCHUS (DU3UIECKOM
BEJIMYMHBI;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPHIE MOXXHO PEIIMTH MPH TTOMOIIHA (PU3UIECKUX
METOJIOB,  HWCHOJIb3ysl  ONWCAaHUE  MCCISHOBAaHHUS,  BBIICISATH  MPOBEPsIiEMOE
MPEJIIOJI0KEHUE, OIEHUBATh NPAaBWIBHOCTh TMOPSJIKA TMPOBEIACHUS HCCIICIOBAHUSA,
JIeJIaTh BBIBOAbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUIN U OIBITOB;

MPOBOJIUTH OINBITHI TI0 HAOMIONEHUIO (U3HMYECKUX SBICHUNA WM (HU3NIECKUX
CBOMCTB Ten (M3y4E€HHE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHHS JYHEPIUH,
3aBHCHMOCTb II€pHO/Ia KOJeOaHWi MPY>KUHHOTO MasiTHUKA OT MAacChI TPy3a B KECTKOCTH
MPY>KUHBI W HE3aBUCHUMOCTh OT aMIUIMTYJbl MajbIX KoJI€OaHUN, MPSAMOIMHEHHOE
pacrpocTpaHeHHUE CBeTa, pas3jioKEHHEe OeJoro cBeTa B CIIEKTp, HM3y4YeHUE CBOMHCTB
U300pakeHUs B TJIOCKOM 3€pKajie M CBOMCTB M300paKeHUs TpeaMeTa B coOuparomiei
JIUH3€E, HAOIIO/ICHNE CIUIONIHBIX U JIMHEWYAaThIX CIIEKTPOB M3IIyUYEeHHUs): CAMOCTOSTEIBLHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 00OpPyAOBaHUsI, OMUCHIBATH X0/ OIBITA U
€ro pe3yJbTaTbl, (OPMYIUPOBATH BHIBOJHI;

MPOBOJIUTH MPHU HEOOXOJIMMOCTH CEPHUIO0 MPSIMBIX U3MEPEHUM, OTIpENeIsisi CpeaHee
3HAUYCHUE U3MepseMoi Benn4uHbl ((POKYCHOE paccTOssHUE coOuparomeil JMH3bI),
00OCHOBBIBATH BBIOOP CIIoco0a u3MepeHust (MI3MEPUTEIHLHOTO TIPUOopa);

MIPOBOAUTH UCCJIEAOBAHHE 3aBUCUMOCTEN (PU3HYECKUX BEJIUYHH C UCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTb ITYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JIBMKECHUH
0e3 HavaJbHOW CKOPOCTH, MEepuojia KoJIeOaHU MAaTEMAaTUUECKOr0 MasiTHUKA OT JJIMHBI
HHUTH, 3aBUCHUMOCTH yIjla OTPaKEHMS CBETa OT yrja MaJeHUs U yrja NpPeIOMJICHUS
OT yTJIa MaJIeHus1): IUIAHUPOBAaTh UCCIICIOBAHHIE, CAMOCTOSITEIbHO COOUPATh YCTAaHOBKY,
(buKkcHUpoBaTh pe3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEJIMYHMH B BHIE
TabnuIl ¥ TPaUKOB, AeJIaTh BHIBOKI 110 pPe3yJIbTaTaM HCCIICI0BAHUSI;
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MIPOBOJINTH KOCBEHHBIE M3MEpPEHUs] (PU3MYECKHUX BEIUYMUH (CpPelHsisi CKOPOCTh U
YCKOpEHHE Tejla P PaBHOYCKOPEHHOM JABM)KEHHH, YCKOPEHHE CBOOOHOTO TaJIeHUs,
JKECTKOCTh TIPYKHUHBI, KOXPPUIIMEHT TPEeHUs CKOJIbXKEHHUs, MeXaHu4yeckas padora Hu
MOIITHOCTb, 9aCTOTa U MEPHO KoJIeOaHWil MaTEMaTUIECKOTO U MIPY>KUHHOT'O MasiTHUKOB,
ONTHYECKasl CHJIa COOUpAIONISH JTMH3bI, paIHOaKTUBHBIA (POH): TIITAHUPOBATH U3MEPECHUSI,
coOMparh JKCIEPUMEHTAJIIbHYIO YCTAaHOBKY U BBINOJHATH W3MEPEHUs, CIenys
MPEIOKEHHOW WHCTPYKIIMH, BBIYUCIATH 3HAYCHUE BEIWYMHBI W aHAIM3UPOBATH
MOJIyYE€HHBIE PE3YIbTaThl C YYETOM 3aJaHHOM NOIPEITHOCTH U3MEPEHUH;

coOroAaTh mMpaBWja TEXHUKHM O€30MacHOCTH Tpu paboTe ¢ aabopaTOpHBIM
000py/10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH M3YyYEHHBIX (DU3MUYECKUX MOJCIICH: MaTepruaibHast
TOYKa, a0COJTIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK CBETa, JIyd, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJAEIb aTOMa, HYKJIOHHAsi MOJI€JIb aTOMHOTO siJIpa;

XapaKTepU30BaTh MPUHLMIIBI JCHCTBUS HM3YYCHHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OIOPOM Ha MX OMHUCAHUS (B TOM YHCIE: CIIUAOMETP, JaTUYUKH MOJIOKEHUS,
pacCTOSIHUS M YCKOPEHUsI, paKeTa, 9X0JIOT, OYKH, IIEPUCKOII, GOoTOoANIapar, ONTUIECKUE
CBETOBOJIbI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), WCIOIB3Ys 3HAHUS
0 CBOMCTBax (PpU3MUECKUX SIBJICHUU U HEOOXOIUMbIE (PU3UIECKUE 3aKOHOMEPHOCTH;

HCTIOJIB30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IPOLIECCOB MPHU PEIICHUU
Y4EeOHO-IPAaKTUUECKUX 3a7ad, ONTHYECKHE CXEMBI JJIsi TOCTPOCHHS H300paKeHHI
B IUIOCKOM 3€pKajie ¥ cCOOMparoIiel JINH3E;

MPUBOAWTH TMPUMEPHI (HAXOAWUTH HWHOOPMALHIO O TIPUMEpPax) MPAKTHIECKOTO
WUCTIOIb30BaHUs (U3UYECKUX 3HAHUH B TOBCEAHCBHOW J>KU3HHU JUISI OOECIIeUeHUs
0€30IMaCHOCTH MpH OOpallleHHuH C TpUOOpaMHU U TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHUSI 3JOPOBbS M COOJTIOICHUSI HOPM DKOJIOTHUECKOT0 IMMOBEICHUS B OKPYKAFOIIICH
cpene;

OCYIIECTBIIATh TMOWCK HWHpopManuu ¢(U3NIECKOTO conaepkanus B HHTepHeTe,
CaMOCTOSITEILHO (POpPMYIMpYsT TTOMCKOBBIM 3alpoc, HAXOJUTh IyTH OMNpPEASIICHUS
JTOCTOBEPHOCTH TMOJYYEHHOW WH(POpPMAIIMA Ha OCHOBE WMEIOIINXCS 3HAaHUH U
JTOTIOJTHUTEIILHBIX UCTOYHUKOB;

HCHOJB30BaTh MPHU  BBINOJHEHWM YYEOHBIX 3aJaHUil  HAYYHO-TIOIYJISIPHYIO
IaTepaTypy (PU3MUECKOro COJIep)KaHHs, CIPABOYHBIC MaTepUANIBbl, PECYpPCHl CETH
NuTepuer, Baagerb npuéMamMu KOHCIIEKTUPOBAHUS  TEKCTa, IpeoOpa3oBaHUs
uH(pOpMAaINK U3 OJJHOU 3HAKOBOU CHUCTEMBI B IPYTYIO;

co3naBaTh COOCTBEHHBIC TIMCBMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE
nHpOpMAIIMM W3 HECKOJbKUX HMCTOYHUKOB (UINYECKOTO COACPNKAHUSA, MMyOJIMIHO
MPEICTaBISATh PE3YIbTAThI POCKTHOM MM HCCIICTIOBATEILCKOM NEATEIBHOCTH, IIPU 3TOM
rpaMOTHO HCIOJb30BAaTh M3YYEHHbIM IIOHATUMHBIM anmapar Hu3y4aeMoro pasjelia
$Gu3MKM ¥ COMpPOBOXAATh BBICTYIUICHHE TIpE3CHTAluell ¢ Yy4E€TOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.

28

CtpaHuua 28 13 61



TEMATHUYECKOE IINTAHUPOBAHHUE

denepanpHas pabouas nporpamma | Gusuka. 7-9 kmaccel (6a30BbIH YPOBEHB)

7 KIIACC
Ne HanmenoBaHue KomnuectBo | [Iporpammuoe conepxkanue OCHOBHBIE BHJIBI JICATEIHHOCTH 00 YYarONTHXCS
/11 pa3eyioB U TEM 9acoB

y4e0HOro npeaMeTa

Paznen 1. ®u3zuka u ee poJib

B ITIOGHAHHUHU OKPYKAlIIEero Mmupa

1.1 | ®uszuka — HayKa 2 dusznka — HayKa o Tipupojie. | BeisiBnenue paznuunii Mexay GU3NIECKUMU U
0 TIpupoze SIBneHust mpupoIbI. XAMHWYECKUMHU TTPEBPAIICHUSMU.
du3nvecKre sIBICHUS: Pacrio3znaBanme u kiaccuduranus GU3nIeCKuX
MEXaHUYECKHeE, TEIUIOBbIC, | SIBIICHUI: MEXaHUYECKUX, TCTJIOBBIX,
3JIEKTPUYECKHE, AJIEKTPUYECKUX, MAaTHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBBIC, HaGnronenue u onrcanne Pu3ndecKux sIBICHUN
3BYKOBBIC
1.2 | ®usnueckue 2 du3nvecKre BeITNINHEL. OnpeneneHne EHBI ACITICHUS Kb
BEJIMYUHBI N3mepenne puzmaecknx HM3MEpUTENBHOTO pudopa.

BENIMYUH. PU3NUECKUE
npuoopsl. [lorpemHocts
U3MEPEHUN
MexnyHapoaHasl CUCTEMa
CIMHUL]

I/I3MCpCHI/Ie JIMHEHHBIX PasMCpoOB TCII U

IPOMCEIKYTKOB BPECMCHHU C y‘-IéTOM HOFpGIHHOCTCfI.

N3mepenne 06bEMa KUIKOCTH U TBEPIOTO TEA.
H3mepeHue TemriepaTrypsl Ipu MOMOIIH
JKUIKOCTHOTO TEPMOMETPA U JTaTYMKA
TeMIIepaTypHI.

BrIimtontHeHMEe TBOPYECKHX 3a/IaHUM 110 TIOUCKY
CITOCOOOB M3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapaKTEepUCTUK, HAIIpUMEpP, Pa3sMEPOB MallbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIAIEHHBIX
0O0BEKTOB, OOJIBIIINX PACCTOSIHUN, MAJTBIX
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MPOMEXKYTKOB BpemeHU. O0cyx IeHne
MpeaaraéMbIX CIIocOOOB

1.3. | EcrecTBenHO- 2 Kak ¢usuka u gpyrue Br1iBH>KEHUE TUTIOTE3, OOBICHSIOLINX TTPOCTHIE
HAy4YHBbII METO]1 €CTECTBEHHbBIC HAYKHU SIBJICHUSI, HAIIPUMeED:
IMO3HAHUS U3y4aroT NIPUPOIY. — [I0YEMY OCTAaHABJIMBACTCS IBUKYILEECS
EcrecTBEHHO-HaYy4YHBIN 10 TOPU30HTAIBHOU MMOBEPXHOCTH TEJIO;
METOJ MO3HAHUSA: — IIOYEMY B )KapKYIO MOIOJly B CBETJION OHEKIE
HAOJII0JICHHE, TOCTaHOBKA npoxJiajgHen, ueM B TéMHOU. [Ipennoxenue
Hay4HOI'O BOIIpOCa, CIIOCOOOB IIPOBEPKH THUIIOTES.
BBIJIBUKEHUE TUIIOTES, IIpoBeneHnue ncciaenoBanus MO MPOBEPKE KAKOM -
SKCIIEPUMEHT MO MPOBEPKE | JIMOO THUITOTE3bI.
TUNOTE3, OOBSICHEHHUE [TocTpoenune mpocTeimmx Mmoaene GU3nIecKux
HaO0JII0/1ae€MOTr0 SIBJICHUSI. SIBJICHUH (B BUJI€ PUCYHKOB WJIU CXEM), HallpUMEDP
Onucanune GpU3NIECKUX NaJeHue nIpeaMeTa; IpsIMOIUMHENHOE
SIBIIEHUM C TTIOMOIIBIO pacrpocTpaHEeHuEe CBETa
MOJEIen
Hroro no pazaeny 6

Pazneua 2. IlepBoHavajibHbIE

CB€ICHUA 0 CTPOCHHUH BCIIIECCTBA

2.1

CTpOQHI/Ie BCIICCTBA

1

CrpoeHue BeliecTna:
aTOMBbI M MOJIEKYJIbI, UX
pa3smepsl. ONbITHI,
JTOKa3bIBaIOIIINE
THUCKPETHOE CTPOCHUE
BEIIECTBA

HaGmntonenue u uHTEpIpeTanys OnbITOB,
CBUETEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHMH BEIIECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJE.

OrueHka pa3MepoB aTOMOB U MOJICKYJT

C UCTIOIB30BaHUEM (poTorpaduii, MOITydeHHBIX
Ha aTOMHOM CHJIOBOM MUKpockone (ACM) —
nmaboparopHas pabora 1o teme: «OLeHka
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IraMeTpa aToMa METO/IOM PSIJIOB
(c ucnionbzoBanueM dotorpaduii).
Onpenenenue pasMepoB MajbIX TEJ

2.2 | JIBwkeHue u
B3aUMOJICHICTBUE
YaCTHI[ BEIIESCTBA

JIBU>KEHME YacTuI]
BemecTBa. CBs3b CKOPOCTHU
JIBM)KEHU S YaCTHI]

C TEMIIEPATYPOH.
BpoyHOBCKOE IBUKEHHUE,
nuddysus.
BzaunmMmopeiicTBre yacTUIl
BELIECTBA: IPUTSKEHUE U
OTTAJIKUBaHHUE

Hab6monenue u o6bsicHeHHE OPOYHOBCKOTO
JIBDKEHUS U siBiieHUsT Tu¢Py3um.

[IpoBenenue u 0OBICHEHHUE OIBITOB

110 HAOIIOICHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.
[IpoBenenue u 0OBICHEHHUE OIBITOB IO
OOHAPYKEHUIO CHJI MOJICKYJISIPHOTO TIPUTSHKCHUS
1 OTTAJIKUBAHUS

2.3 | Arperarasie
COCTOSIHUSI BEIIIECTBA

ArperaTHble COCTOSIHUS
BEIIIECTBA: CTPOCHUE ra3oB,
JKUJAKOCTEN U TBEPABIX
(KpucCTaIIMYEeCKUX) TeJl.
BzaumocBs3bs Mexay
CBOMCTBaMHU BEIIECTB

B pa3HBIX arperaTHbiX
COCTOSTHUSIX U UX
aTOMHO-M OJICKYJISIPHBIM
crpoeareM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUMN
BOJIbI

Onucanue (C UCHOJIb30BAaHUEM MPOCTHIX
MO/IEJIeii) OCHOBHBIX Pa3jIn4dHii B CTPOCHUH T'a30B,
JKUJAKOCTEU U TBEPABIX TEI.

OOBsICHEHHE MAJIOA COKUMAEMOCTH YKUIKOCTEN U
TBEPBIX TeJI, OOJIBIION C)KUMAEMOCTH Ia30B.
OObsicHeHUE coxpaHeHUs (POpMbI TBEPABIX TET U
TEKY4ECTH KUIKOCTH.

IIpoBeneHne ONBITOB, TOKA3bIBAIOIINX, YTO

B TBEPAOM COCTOSIHUM BOJIbl YACTHUIIbI HAXOISATCS
B CpEJIHEM JJIbLI€ APYT OT JApyra (IJIOTHOCTh
MEHBIIIE), YEM B KUJIKOM.

Y cTaHOBJIEHHE B3aNMOCBSI3H MEKIY
OCOOEHHOCTSIMU arperaTHbIX COCTOSIHUI BOJIbI U
CYILIECTBOBAaHUEM BOJHBIX OPraHU3MOB

(MC — 6uomnorusi, reorpadus)

Hroro no pazneny
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Pa3znen 3. /IBukeHne U B3auMoJeiicTBUE TeJl

3.1 | Mexannueckoe 3 MexaHnn4deckoe aBmxeHue. | MccrmemoBanne paBHOMEPHOTO JBUKCHUS,
JIBUYKEHUE PaBHOMepHOE 1 omnpejieJIeHEe ero MPU3HaKOoB.
HEpaBHOMEpHOE ABIKeHHe. | HaOmoaeHne HepaBHOMEPHOTO NBYKCHHUS U
Ckopoctb. Cpenssist OIIPEAEIICHUE €r0 OTINYUM OT PABHOMEPHOT O
CKOPOCTH TP JIBVDKCHUSL.
HEpPaBHOMEPHOM OnpeneneHyrie CKOPOCTH PaBHOMEPHOTO
nBHOKeHUH. Pacu€r mytu m | nBWKeHHs (IIapuka B KUIKOCTH, MOACTH
BPEMCHU JIBUKCHUSI AJIEKTPUYECKOT0 aBTOMOOWIIS U T.11.).
Onpenenenue cpeaHel CKOPOCTH CKOIBKEHUS
OpycKa WM IIapyKa [0 HAKJIOHHOMN IJIOCKOCTH
Pemenue 3ama4u Ha ornpeniesieHne NyTH, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO JIBHKCHUS.
AHnanu3 rpaMKoB 3aBUCUMOCTH ITyTH U CKOPOCTHU
OT BPEMEHH
3.2 | Unepuus, macca, 4 SIBnenue nHepuUUn. 3aKOH OOBbsicHEeHHE ¥ IPOTHO3WPOBAHHE SIBICHUH,

IIJIOTHOCTBH

nHepuu. Bzaumoneiicteue
TEJ KaKk MpUYrHa
U3MEHEHUS CKOPOCTU
JBYOKEHUSA Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BelecTBa.
CBs3b IJIOTHOCTH

C KOJIMYECTBOM MOJICKYJI

B eINHULE 00BEMA
BEIIECTBA

00 YCJIOBJICHHBIX HHEPIIUCH, HAIIPUMED, UTO
MMPOUCXOJIUT MPU TOPMOKEHUHU HITU PE3KOM
MaHEBpPE aBTOMOOWIISI, TOYEMY HEBO3MOKHO
MT'HOBEHHO TPEKPATHUTh JIBM)KCHHUE HA BEJIOCHUIISIIC
WA CaMOKaTe U T. 1.

[IpoBeneHne 1 aHAIN3 OIBITOB,
JIEMOHCTPHUPYIONTUX U3MEHEHUE CKOPOCTH
JIBIDKCHUSI TeJIa B pe3yJibTaTe JICHCTBHUS HA HETO
JIPYTUX TEJL.

Pemrenue 3amaq Ha onpeJielicHUe MacChl Teja, ero
00BEéMa U MJIOTHOCTH.
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IIpoBenenue 1 aHaau3 OMBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJjia OT €ro MacChl MpU
B3auMOJIeUCTBUH Tell. MI3MepeHue maccel terna
pa3IMYHBIMU CIOCOOaMU.

OmnpeneneHne MJIOTHOCTH TEla B pE3yJIbTaTe
U3MEPEHUs €ro MacChl U 00BEMA

3.3

Cuna. Bunser cun

14

Cuta kak xapakTepUCTUKA
B3aMMOJCUCTBUS TEJI.
Cuita ynpyrocTtu 1 3aKOH
I'yka. U3mepenne cuibl

C MIOMOIIBIO IMHAMOMETpA.
SIBNIeHUE TATOTEHUS U CUJIa
TskecTH. CHita TSKECTH
Ha JpyTruX NJaHeTax.

Bec tena. HesecomocTs.
Cno>xeHue cuil,
HanpaBJICHHBIX 10 OJHOU
MPSIMOU.
PaBHoaeicTByIOIAs CHIIL.
Cuna tpenus. Tpenue
CKOJIb)KEHMS U TPEHUE
nokosi. Tpenue B ripupoe
U TEXHUKE

H3ydyeHne B3auMOACUCTBHS KaK TPUIHHBI
W3MEHEHHsI CKOPOCTH TeJIa WK ero jJachopmarum.
OnuncaHue peanbHBIX CUTYallUil B3aUMOAECUCTBUS
TEJ C IIOMOIIIBIO MOJICIICH, B KOTOPBIX BBOJIUTCS
MOHSATHUE U N300PAKECHUE CUJIIBI.

Nzyuenwne cuisl yrpyroctu. MccienoBanue
3aBUCUMOCTHU CHJIbI YIIPYTOCTH OT YAJIUHEHUS
PE3UHOBOTO IITHYPa WIH MPY>KUHBI

(c mocTpoenueM rpaduka).

AHanm3 TIPaKkTUYECKUX CUTYyaIlUi, B KOTOPBIX
MPOSIBIISICTCS JACUCTBUE CHIIBI YIIPYTOCTH
(ynpyrocts Msida, KpOCCOBOK, BETOK JiepeBa

U ap.).

AHanu3 cuTyanuil, CBI3aHHBIX C SIBJIEHUEM
TATOTECHMUS.

OO6BbsicHeHHEe OpOUTATTBHOTO JBUYKEHHUS TIJIAHET

C MCIIOJIb30BAaHUEM SIBJICHHS TSATOTCHHS M 3aKOHA
WHEPIIUH.

H3mepenue Beca Tea ¢ MOMOIIBIO IMHAMOMETpA.
Ob6ocHOBaHME ATOTO cIOocoOa U3MEPEHHUS.

CrpaHuua 33 3 61
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AHanu3 ¥ MOJIeTMPOBaHUE SIBJICHUSI HEBECOMOCTH.
DKCIEPUMEHTAIBHOE MOJIy4YE€HUE TIpaBUia
CJIOYKEHUS CUJI, HAIIPABJIICHHBIX BIOJb OJTHOU
npsiMmoii. OnpeneneHrue BETMYNHbI
PaBHOIEHCTBYIOLIENW CUIL

N3ydeHune cuibl TPEHUS! CKOJIBKEHUS U CUJITBI
TPEHUS TOKOSI.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUSI

OT CHJIbI JJABJIEHUSI U CBOMCTB TPYIIUXCSA
IMOBEPXHOCTEM.

AHanu3 NpaKkTUYECKNUX CUTYyalUi, B KOTOPBIX
MPOSIBIISIETCS AEUCTBUE CUIIBI TPEHUS,
HCTIONB3YIOTCS CIOCOOBI €€ YMEHBIIICHUS WU
yBeJIW4YeHUs (KaTaHWE Ha JIbDKaX, KOHbKAX,
TOPMOKEHHE aBTOMOOWIISI, HCIIOJIb30BAHUE
MOAIINIHUKOB, NIJIABAHUE BOJAHBIX KUBOTHBIX
u 1p.). Pemenue 3a1a4 ¢ ncnosnb30BaHUEM
dhopmyn st pacuéra CUIIBI TSIKECTH, CHIIBI
YIIPYTOCTH, CUIIBI TPEHUSI

Hroro no pazaeny 21
Pa3znen 4. /laBiieHne TBEPABIX TeJl, KUIKOCTEH U ra3oB
4.1 | Jasnenwue. [lepenaua 3 JlaBnenne. CriocoObl Amnanu3 1 0ObsICHEHHE ONBITOB M MPAKTHYECKUX
JlaBJICHUS TBEPABIMU YMEHBIIICHUS U YBEJIIMUCHUS | CUTyallui, B KOTOPBIX TIPOSIBIISICTCS CUJIa
TeJaMHU, KUJIKOCTSIMU napiieHus. /laBneHue rasa. | JaBJICHUS.
U TazamMmu 3aBUCUMOCTD JAaBJICHUS OOGocHOBaHHUE CITOCOOOB YMCHBIIICHUS U
raza ot oobéma, YBEJIMUEHUS JaBJICHUSI.
TEeMIIEpaTyphbl. H3ydenue 3aBUCUMOCTH JIaBJICHUS ra3za

34

CtpaHuua 34 13 61



denepanpHas pabouas nporpamma | Gusuka. 7-9 kmaccel (6a30BbIH YPOBEHB)

Ilepenaua naBinenus
TBEPJIBIMHU TEJIAMU,
JKUIKOCTSIMH U ra3aMH.
3axoH Ilackans

OoT 00bEMa U TeMIlepaTyphl.

Nsydaenne ocoOeHHOCTEH nepeaayn 1aBICHUs
TBEPJIBIMU TEJIAMH, KUJKOCTSIMU U Ta3aMU.
OO0ocHOBaHME PE3YJIbTATOB ONBITOB
OCOOEHHOCTSIMU CTPOCHHUS BEIIECTBA B TBEPIAOM,
JKUIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCIEPUMEHTAIIBHOE JOKa3aTeNbCTBO 3aKOHA
[Tackans.

Pemenne 3a1ay Ha pacu€T naBiIeHUS TBEPIOTO
Tena

4.2 | laBneHue KUAKOCTH 3aBUCHUMOCTH JTaBJICHHUS HccnenoBanue 3aBUCUMOCTH TaBIICHUS KUIKOCTH
KUIKOCTH OT TITyOWHBI. OT TJIyOWHBI MOTPYKEHUS U TUNIOTHOCTH >KUIKOCTH.
[TaeBMaTnyeckne MamuHbl. | Habmonenne n o0bsiCHEHHE THIPOCTATHYECKOTO
I'mapocraTnueckuit rapajiokca Ha OCHOBe 3akoHa [lackas.
mapanokc. Coobmarommuecs | M3ydeHne cooONIarmmXcsi COCY10B.
cocynbl. ['unpaBnmuueckne Pemenuve 3ama4y Ha pacuér naBiIeHUS )KUIKOCTH.
MEXaHU3MBbI OObsicHEeHHE TIPUHIIATIA IEHCTBUS
THJIPABINYECKOr0 Mpecca, MHEeBMAaTHIECKUX
MaIIvH.
AHanu3 1 00bsICHEHHE TTPAKTUYECKUX CUTYalUH,
JIEMOHCTPHUPYIOIINX MPOSIBIICHUE JTaBICHUS
JKHIKOCTH | 3aKkoHa [lackainsi, Hanmpumep
MIPOIIECCOB B OPraHU3ME MPU TITyOOKOBOTHOM
HBIPSTHAU
4.3 | AtmocdepHoe ATtmocdepa 3emiu u DKCIepUMEHTAIbHOE OOHApY>KEHUE
JTaBJICHHUE aTMoc(hepHOe JTaBICHHE. aTMOC(EpPHOTO TaBIICHUS.

IIpuunHbI Cyl1eCTBOBAHUS

AHann3 U 00bsICHEHHE OITBLITOB U IPAKTHUICCKUX
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BO3AYIIIHOM 000JIOYKHU
3emuu. OnbiT Toppuuesnu.
H3mepenue arMmochepHOTro
JaBJIEHUA. 3aBUCUMOCTD
aTMoc(epHOro AaBJICHUS
OT BBICOTHI HaJlT yPOBHEM
mopsi. [TpuGopsr

JUTSL U3MEPCHUSI
aTMOCc(epHOTO TaBIICHUS

CUTYaIi, CBSI3aHHBIX C JICHCTBUEM
aTMOC(EpPHOTO TaBIICHUS.

OOBsicHEeHUE CyIIECTBOBaHUS aTMOC(epbl
Ha 3eMJIe ¥ HEKOTOPBIX IIJIAaHETaX WM e
OTCYTCTBHUSI Ha APYrux ruiaHerax u JlyHe.
OOpbsicHEeHHE U3MEHEHUS IIOTHOCTH aTMOC(ephl
C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JTaBJICHHS OT BBICOTHI.

Pemenne 3amaa Ha pacu€r arMmochepHOro
JIaBJICHMUSL.

Nsyuenune ycrpoiicTBa OapoMeTpa-aHepoua

4.4

JlericTBHE )XUJIKOCTH U
rasa Ha Morpy»KE€HHOE
B HUX TEJIO

JlenicTBHE XXUAKOCTH U raza
Ha IOrpy>KEHHOE B HUX
Teno. BeiTagkuBaroIas
(apxumMenoBa) cuia. 3aKOH
Apxumena. [InaBanue Te.
Bo3nyxorutaBanue

DKCIepUMEHTAIbHOEe OOHapYyKEeHUE ASUCTBUS
JKMJIKOCTH U Ta3a Ha MOrpy>KEHHOE B HUX TEJIO.
OmnpenesieHue BBITATKUBAIOIIEH CUJIBI,
JICUCTBYIOIIEN HA TENO, IMTOTPYKEHHOE

B KHUJKOCTb.

[IpoBenenue u 0O6CYXICHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BBITAJIKUBAIOIIECH CUJIBI, JEUCTBYIOIIEH HA TEJIO
B )KUJKOCTH, OT 00bEMa TTOTrpYKEHHOH

B ’KMJIKOCTh YaCTH T€Ja U OT IJIOTHOCTH
JKUIKOCTH.

Ilposepxa nezasucumocmu 8blmankusarouier
cubl, Oelicmayrowell Ha mejo 8 HCUOKOCMU,
om maccwvl meiuda.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE
OT 00bEMa MOTrPYKEHHOM B )KUJKOCTh YacCTH Tela.
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Pemienue 3a1a4 Ha IpUMEHEHUE 3aKOHA
ApxuMena U yclIOBUs IJIaBAHUS TEIL
KoncrpynpoBanue apeomerpa Ui
KOHCTPYMPOBAHUE JIOAKHU U ONpPEAEIIEHUE €€
rpy30N0ABEMHOCTH

Hroro no pazneny

21

Pa3zpgen S. Padora u MOIHOCTH. JHEePrus

5.1

Pabora u MmomHocTh

3

Mexanuueckas padora.
MoiHoCTh

DKCIEPUMEHTAIBHOE ONPEIETICHUE
MEXaHUYECKON pabOThl CUIIbI TSIKECTU

IpU MTaJCHUH TEJIa U CUJIbl TPEHUS

IIPU PaBHOMEPHOM NEPEMEILICHUN TeNa

110 TOPU30HTAJIBHOU [TOBEPXHOCTH.

Pacuér MmomHoCTH, pa3BUBaEMOU NIPU MTOABEME
T10 JIECTHUIIE.

Pemrenue 3a1a4 Ha pacu€T MEXaHUYECKOU pabOThI
1 MOIIIHOCTH

5.2

IIpocThie MexaHU3MBI

[TpocThie MEXaHU3MBIL:
pbluar, 0JI0K, HaKJIOHHAas
MJI0CKOCTh. [IpaBuno
paBHOBECHS pblyara.
I[Ipumenenue npasuina
paBHOBECHS pblyara

K 0710Ky. «30510TOC
npaBuiio» MexaHuku. KI1/]
MPOCTHIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHHUKE

OmnpenenieHue BBIMTPHIIIA B CUJIE TPOCTHIX
MEXaHU3MOB Ha MPUMEpPE pbluara, NOABUKHOTO U
HEIIOABHKHOT'O OJIOKOB, HAKJIOHHOM INIOCKOCTH.
HccnenoBanue ycinoBUsi paBHOBECHS pblyara.
OO6HapyXeHHEe CBOMCTB MPOCTHIX MEXAaHU3MOB

B pa3JIMYHBIX HHCTPYMEHTAX U MPUCTOCOOJICHUSX,
HCIIOJIb3YEMbBIX B OBITY U TEXHUKE, a TAKXKE

B YKMBBIX OpraHU3Max.

DKCIEpUMEHTAJIbHOE J0Ka3aTeIbCTBO PAaBEHCTBA
paboT mpU MPUMEHEHUHN MTPOCTHIX MEXaHU3MOB.
Omnpenenenune KII/] HaKJIOHHOM MIJIOCKOCTH.
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Pemienue 3aa4 Ha IpUMEHEHHE TIpaBUIa
paBHOBecHus pbluyara v Ha pacu€t KIT/]
5.3 | Mexanuueckas 4 MexaHuueckasi SHeprusi. DKCIEPUMEHTAIIBHOE ONPEIEJICHUE U3MEHEHUS
DHEPTUS Kunernueckas u KUHETUYECKOW ¥ MOTEHIIMAIbHON SYHEPTUU Tena
MOTEHUHAIbHAsL DHEPTUsl. MIPU €r0 CKaTHIBAHUU 11O HAKJIOHHOM IIJIOCKOCTH.
[IpeBpamenue omHoro Buaa | @opmynupoBaHre Ha OCHOBE HCCIICTOBAHUS
MEXaHUYEeCKOH dHepruu 3aKOHA COXPAHEHUS] MEXaHUYECKON dHEPIruu.
B Apyroil. 3aKoH OOcyxaeHue TpaHul] MPUMEHUMOCTH 3aKOHa
COXpaHCHUS YHEPTUHU COXpaHCHUS YHEPTHH.
B MEXaHUKE Pemenue 3a7a4 ¢ UCIoOIb30BaHUEM 3aKOHA
COXpaHEHUS YHEPTUU
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOI'PAMME
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8 KUIACC
Ne HanmenoBanue KomuuectBo | IIporpammHOe conepkaHue OcCHOBHBIE BUBI AEITEILHOCTH 00YYarOIIUXCS
/o pa3ziejaoB U TEM 4acoB

y4eOHOr 0 nmpeamera

Pasnen 1. TemioBble sIBJICHUA

11

CTtpoeHue u cBoiicTBa
BEIISCTBA

OCHOBHBI€E TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUU CTPOECHHUS BEILIECTBA.
Macca u pa3Mmepbl aTOMOB U
MOJIEeKYJI. OTBITHI,
MOATBEPKIAOIIUE
OCHOBHBIE TTOJI0KEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH.

Mogaenu TBEPIOTO, KUIAKOTO
1 ra3000pa3HOro COCTOSIHUMN
BEILIECTBA.
Kpucranmaeckue n
amopdHBIE Tea.
OOBsICHEHHE CBOMCTB Ir'a30B,
KUJKOCTEH U TBEPABIX TEN
Ha OCHOBE MOJIOKEHUM
MOJIEKYJISIPHO-KUHETUYECKOM
teopun. CMauynBaHUE U
KalnuJUIAPHBIC SIBICHUS.
TerioBo€ pacuimpeHue u
cKaTue

HaGmonenne n nHTEpIpeTanus OIbITOB,
CBHUETEIILCTBYIONINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHU BEIIECTBA: OIBITHI C PACTBOPEHUEM
pPa3IMYHBIX BEIIECTB B BOJE.

Pemienue 3ama4d 1o olieHMBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJICKYJ B €IMHHIIE 00BbEMaA
BEIIIECTBA.

AHanm3 TeKkcTa IPeBHUX aTOMUCTOB (HAIIpUMeED,
(parmenTa mosmer JIykpernus «O mpupoje
BEIIICI») ¢ U3I0KEHHEM 000CHOBAaHUI aTOMHOM
ruroTesbl (CMbICIIOBOE uTeHue). OleHka
yOeIUTETbHOCTH dTUX O0OCHOBAHHH.
OOBsicHeHnEe OPOYHOBCKOTO JIBMDKCHUS, SIBJICHUSI
nudhy3un U pazIuuuil MeXXIy HUMH Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KHHETHYECKON
TEOPHUH CTPOCHUSI BEIIECTRBA.

OOBsicCHEHHE OCHOBHBIX Pa3JIMYUi B CTPOSHUU
ra3oB, KUJAKOCTEH U TBEPIBIX TEI

C UCITOJIb30BAHUEM TIOJIOKEHUH MOJIEKYJISIPHO-
KHHETUYECKON TEOPUH CTPOCHUS BEIISCTBA.
[IpoBeneHre ONMBITOB MO BHIPAIIMBAHUIO
KPUCTAJUTIOB TIOBAPEHHOW COJIM MJIM caxapa.
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[IpoBenenre u 0OBSICHEHUE OMBITOB,
JTIEMOHCTPHUPYIOIHUX KaITMJUISIPHBIC SIBJICHUS U
SIBJICHUE CMAauYUBaHUS.

OOBbsicHEeHHE POJIM KaWJIIIPHBIX SIBICHUMI

JUJTSI TIOCTYIUJIEHUSI BOABI B OPraHU3M PacTEHUH.
Habmronenue, npoBeieHre U OOBICHEHHUE
OIBITOB MO HAOIIOAECHUIO TEIJIOBOI'O
pacuIUpeHUs ra30B, )KUJIKOCTEH U TBEPABIX TEJI.
OOBsicHeHHE COXpaHCHUsSI 00BbEMA TBEPIABIX TE,
TEKY4Y€CTH KUJKOCTHU (B TOM YHCJIIE, Pa3HUIIbI

B TEKYYECTH JJIs1 Pa3HbIX KUIKOCTEH),

JaBJICHUS Ta3a.

IIpoBeneHue onbITOB, IEMOHCTPUPYIOIIUX
3aBHCHUMOCTD JIaBJICHUS BO3yXa OT €ro 00béma u
HarpeBaHMs WIM OXJIAXKIECHUS, U UX OObsICHEHHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHMUS.
AHanu3 NpakTUYECKUX CUTYaLlMi, CBSI3aHHbBIX

CO CBOMCTBAaMH I'a30B, )KUAKOCTEU U TBEPIBIX TEI

1.2

TensoBbIe IPOLIECCHI

21

Temneparypa. CBsA3b
TEMIIEPATYpPhI CO CKOPOCTHIO
TEIJIOBOI'O JBUKEHHUS
yactull. BHyTpeHHss1
sHeprusi. CnocoObl
W3MEHEHUS BHYTPECHHEU
SHEPruu: Terionepenadya u
coBepleHue padotsl. Buabl
TenIonepenadu:

O6ocHOBaHME TPABWIJI UBMEPCHUS TEMIIEPATYPHI.
CpaBHEHHE pa3IUIHBIX CIIOCOOOB U3MEPEHUS U
IIKaJl TeMIIePaTyPhI.

Habmronenne u 0ObsSICHEHUE ONBITOB,
JIEMOHCTPHUPYIOIINX U3MEHCHUE BHYTPCHHEH
SHEPryuM Teja B Pe3ysibTaTe TEIIoNepeaauu U
paboThI BHEIITHUX CHIIL.

HaGmronenne u 0ObsICHEHHE OIBITOB,
00CYKJICHHE MPAKTHYCCKUX CHUTYAIUH,
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TEIIONPOBOTHOCTD,
KOHBEKIIUS, U3JTy4YEHUE.
KomanduecTBO TEMJIOTHI.

VY neapHas TEIIOEMKOCTD
BellecTBa. TermioooOMeH u
TEIIOBOE paBHOBECHE.
YpaBHEHHE TENIOBOTO
Oananca. IlnaBnenue n
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX BEIIECTB.
Y nenpHas TEmjaoTa
IIJTABJICHUS.
[TapooOpazoBanue u
KoHJeHcauus. Mcnapenue.
Kunenwue. Yaensuasa
TEMJI0Ta IMapooOpa30BaHHUSI.
3aBUCUMOCTbH TEMIEPATYPHI
KUTICHUSI OT aTMOC(HEPHOTO
JaBJICHHSI.

BnaxnocTts Bo3nyxa.
DHeprus TOILUIMBA.

VY nearHas TeIioTa
CropaHus.

[TpuHIHIBEI paGOTHI
TermoBbIX aBurarenei KIT]
TEIJIOBOT'O JIBUTATEIs.
TensoBele 1BUTATEIHN U

JIEMOHCTPHUPYIOIIHNX PA3JIMYHbIC BUJIBI
TeTJIonepeayu: TEIUIONPOBOTHOCTb,
KOHBEKIIUIO, U3JTyUYEeHHUE.

HccnenoBanue siBineHus TenjaooOMeHa

MPHU CMEIITUBAHUU XOJIOJTHON U TOpsSTYei BOJBI.
HaGmronenue ycTaHOBJIEHUS TEIJIOBOTO
PaBHOBECHSI MEXIY TOPSTYEH U XOJIOAHOM BOJIOM.
Omnpenenenue (MI3MEpEHUE) KOJIMYECTBA
TETJIOTHI, TIOJTYIEHHOTO BOAOH MPH TETIIOOOMEHE
C HarpeThIM METAINYECKUM LIHJIMHIPOM.
Onpenenenne (M3MepeHHE) yASITbHOMN
TEIIOEMKOCTH BEIIleCTBa.

Pemrenue 3ama4, CBI3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TETUUIOTHI U TEINTIOEMKOCTH

IIpY TEIJIOOOMEHE.

Ananu3 cuTyalnuii NpaKkTHIeCKOTo
HCII0JIb30BAaHUS TEIUIOBBIX CBOMCTB BELIECTB U
MaTepUaIOB, HAIIPUMEP, B HETIX
SHEProcOepeKEHUs: TEMION30JIAIUS,
sHeprocOeperarome Kpbliiu,
TEPMOAKKyMYJISITOPBI U T. II.

Habmronenue siBIeHUM UCTIapeHUsT U
KOH/JICHCAlINH.

HccnenoBanue npoiecca ucnapeHust
PA3JIMYHBIX )KAJKOCTEH.

OOBbsiCHEeHUE SABJICHUHN HCTIApEHUS U
KOHJIEHCAllUM Ha OCHOBE aTOMHO-

41

CtpaHuua 41u3 61



denepanpHas pabouas nporpamma | Gusuka. 7-9 kmaccel (6a30BbIH YPOBEHB)

3alInTa OKpYyKaromen MOJICKYJISIPHOTO Y4CHUS.

cpelibl. HaGmonenne n 00bpsIcCHeHME mpoIiecca KUIICHUS,
3aKOH COXpaHEHUS U B TOM YHCJIE 3aBUCUMOCTH TEMIIEPaTyphl
MIpeBpaIleHUs YHEPTUU KHUTICHUS OT JIaBJICHUS.

B TEIUIOBBIX MpoIeccax Ornpenenenne (M3MEpeHHE) OTHOCUTEIILHOM

BJIA)KHOCTH BO3/yXa.
Hab6rotenne mporecca niaBieHUs
KPUCTALTMYECKOTO BEIIECTBA, HAITPUMED, JIbJIA.
CpaBHEHUE MPOIECCOB TUIaBICHUS
KPUCTAIUTMYECKUX TSIl U Pa3MATYCHUS

MpHU HarpeBaHUM aMOP(HBIX TEII.

Omnpenenenue (M3MepeHNE) yIEIbHON TEIUIOTHI
TTABJICHHUS JIbJIA.

OOpbsicHeHUE SIBJICHUN TUTABJICHUS U
KPHUCTAJTN3aI[MA Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YYSHHUS.

Pemnenue 3ama4, CBI3aHHBIX C BRIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B IIpoOIleccax
TEIUIONICpeIauy TIPH TIJIABJICHUU U
KPUCTALTA3AINH, UCTIAPEHUU U KOHJICHCAIHH.
AHanu3 CUTyalui MPaKTHYECKOTO MTPUMCHCHUS
SIBIICHUU TUIABJICHUS U KPUCTAJUTU3AIlHH,
HAIIpUMeED, TTOJTYYCHUE CBEPXUUCTHIX
MaTepUaJIOB, COJIeBas TpejIKa u JIp.

Amnanu3 paOoThel 1 00BsICHEHHE TTPUHITATIA
JICHCTBHS TEIUIOBOT'O JIBUTATEIIS.

Brrunciienre KoandecTBa TEIUIOThI,
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BBIJCIISIIONIETOCS IIPU CTOPAaHUN Pa3IUuIHBIX
Bu10B TortutuBa, 1 KI1JI nBurares.
OO6cyxeHne YKOTOTHISCKUX MOCIS/ICTBUM
HCIIOJIb30BaHUSI JBUTATEIICH BHYTPESHHETO
CrOpaHusl, TEIJIOBBIX Y THIPOIJICKTPOCTAHIIUI

Hroro no pazneny

28

Paznen 2. JdiiekTpuueckue u

MAarHMTHbIC SABJICHUA

2.1 | DnexkTpuueckue
3apsiibl.
3apsiKeHHBIE Tena U
UX B3aUMOJICHUCTBUS

7

DJeKTpu3anus Tel.

JIBa pona nJIEKTPUYECKUX
3apsii0B. B3anmojercreue
3apsHKEHHBIX Tell.

3axoH Kynona (3aBucuMocThb
CHUJIbl B3aUMOJEHUCTBUS
3apsSIKEHHBIX TEII

OT BEJIMYMHBI 3apsiJI0B U
pPACCTOSTHUS MEXK/Y T€JIaMHM ).
DNEKTPUYECKOE MOoJIe.
HanpsixéHHOCTH
AJIEKTPUYECKOTO MOJIS.
[TpuHIMn cynepno3nuun
AJIEKTPUYECKHUX TIOJIEN

(Ha Ka4YeCTBEHHOM YPOBHE).
Hocurenu snekrpudecknx
3apsA10B. DJIEMEHTaPHbIN
AJIEKTPUYECKUM 3apsii.
CtpoeHue aToma.
[TpoBOogHUKYM U

Habmronenue u mpoBegeHNe ONbITOB

1O BJICKTPU3ALIMU TEJ TIPU CONMPUKOCHOBEHUHU U
WHAYKLWEH.

HaGmronenne u oObsICHEHHE B3aUMOJIENCTBUSA
OJTHOMMEHHO U Pa3HOMMEHHO 3apsi)KEHHBIX TEJl.
OOBsICHEHHE TTPUHITATIA JICHCTBUS 3JISKTPOCKOIIA.
OOBbsiCHEHUE SABJICHUM AJIEKTPU3ALUU

MPU CONMPUKOCHOBEHUU TEJl U UHAYKIIUEHN

C UCIIOJIL30BAaHNEM 3HAaHHUM O HOCHTEISIX
AJIEKTPUYECKHUX 3aps10B B BEILIECTBE.
Pacrmio3naBanue n 0ObsICHECHUE SIBJICHUN
AJIEKTPU3ALIMU B IOBCEITHEBHOW KU3HH.
Habmronenne u 0ObsICHEHHUE ONBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
AJIEKTPUYECKOr0 3apsijia.

HaGmonenue onbITOB MO MOJIETUPOBAHUIO
CHUJIOBBIX JIMHUU 3JIEKTPUYECKOTO MOJIS.
HccnenoBanue 1eUCTBUS SICKTPUYECKOTO MOJIS
Ha IPOBOAHUKU U JUBJICKTPUKHU
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JIUDJIEKTPUKU. 3aKOH
COXPAHEHMUS SIECKTPUUECKOTO
3apsijia

ITocTostHHBIN 20 DJIEKTPUUECKUM TOK. HaGmonenue pa3auaHbIX BUJOB JICHCTBUS

AIIEKTPUYECKUI TOK VY cnoBus CyliecCTBOBaHUS AIIEKTPUUECKOTO TOKA U OOHAPY>KEHUE ITUX
AJIEKTPUYECKOTO TOKA. BHJIOB JECHCTBHUS B MOBCCAHECBHOM KHU3HMU.
M cTouHMKHN ITOCTOSHHOTO Habmroienre BO3BHMKHOBEHHUSI TA30BOT0 pas3psaa
TOKa. JlencTBus U JJIEKTPUYECKOI'O TOKA B dKUAKOCTHU
AJIEKTPUYECKOTO TOKa COopka 1 UCTIBITAHUE DJICKTPUUECKON 1SN
(TeroBOE, XUMHUYECKOE, MOCTOSIHHOI'O TOKa.
MarHuTHOE). HM3MepeHnue cruiibl TOKa aMOepMeTPOM.
DNEKTPUYECKUN TOK H3mepenne 2JIeKTpUYECKOr O HAIIPSIKECHUS
B JKHJIKOCTSIX U ra3ax. BOJIBTMETPOM.
DJeKkTprudecKas Lellb. [IpoBenenue u 0ObsICHEHUE ONBITOB,
Cuia Toka. DJIEKTPUYECKOE | IEMOHCTPUPYIOLIUX 3aBUCUMOCTh
HaIpsHKEHUE. AJIEKTPUYECKOI'O CONPOTHUBIIEHUSI MPOBOJHUKA
ConpoTuBieHue OT €ro JUIMHBI, IJIOIIAAX TTONEPEYHOTO CEUCHUS
MPOBOJIHUKA. Y JIEJTbHOE U MaTepuana.
CONPOTHUBJICHHUE BEIIECTBA. HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA,
3akon Oma a1 ygacTka MMPOTEKAIOIIEro Yepe3 pe3nucTop,
uenu. [locienoBarenbHoe U | OT CONPOTHUBIICHUS PE3UCTOPA U HANIPSHKECHUS
napajuieJIbHOE COEJIMHEHUE Ha PE3UCTOpE.
MIPOBOTHUKOB. [TpoBepka npaBuiia CI0KEHUST HATIPSIKEHU N
PaGora u MOIITHOCTH MPHU MOCJIE0BATEILHOM COEAUHEHUU ABYX
AJIEKTPUYECKOTO TOKA. pE3UCTOPOB.
3akoH /[xxoyna—Jlenua. [TpoBepka npaBuiia Uist CUIBI TOKA
DJIEKTPUUECKHUE 1IETTH U NPy NMapajIeIbHOM COEIMHEHUU PE3UCTOPOB.
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noTpeduTenu
DJIEKTPUYECKON SHEPIrUU
B ObITy. KOpoTKoe
3aMBbIKaHUE

AHanu3 cuTyalu Nocjie0BaTeIbHOTO U
napajyieIbHOTO COEUHEHUS IPOBOJHUKOB

B JIOMAIITHUX DJICKTPUUECKUX CETSIX.

Pemenue 3a1au ¢ ncrnonb3oBaHueM 3akoHa Oma
U hopMyI pacuyéra 3JEKTPUIECKOTO
COMPOTUBJICHUS IPU MIOCIEI0BATEIbHOM U
napajuieJIbHOM CO€IUHEHUHU TTPOBOIHUKOB.
Omnpenenenue paboTHI AJIEKTPUUECKOTO TOKA,
MPOTEKAIOIIEr0 Yepe3 pe3ucTop.

OmnpenenieHne MOITHOCTH 3JIEKTPUUECKOTO TOKA,
BBIIEIIIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA Ye€pe3
JIAaMITOYKY OT HampsiKeHUs Ha Hed. OnipeneneHue
KII/I marpeBarens.

HccnenoBanue npeoOpa3zoBaHusi SHEPTUU

MpHU NOJIBEME TPYy3a AJIEKTPOABUTATEIEM.
OOBsicHEHHE YCTPOMCTBA U MPUHIIUIIA AECUCTBUS
JIOMAIITHUX 3JIEKTPOHATPEBATEILHBIX ITPHOOPOB.
OO0BsicHeHWEe MPUYHH KOPOTKOTO 3aMBbIKaHUS U
NpUHLIMNA IEUCTBUS TIABKUX MPEIOXPAHUTEIICH.
Pemenue 3a1au ¢ UCOIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MaruuTtHbie IBIECHUS

ITocTOsSTHHBIE MArHUTHIL.
BzammoneiicTeue
MOCTOSIHHBIX MarHUTOB.
MarsurHoe 110Je.
MarbguTtHoe noje 3eMiId

HcciaenoBanne MarHuTHOI'O B3aUMOACHCTBUS
ITOCTOSTHHBIX MarHuTOB.

HM3yyenre MarHuTHOTO NOJIsl HOCTOSIHHBIX
MarHuTOB TIPH UX OOBEIMHEHUH U Pa3/IeIICHUH.
HccnemoBanre MarHuTHOTO B3aUMOJICHCTBHS
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U €ro 3HAYE€HUE ISl KU3HU
Ha 3emuie. OnbIT Dpcrena.
MarsauTHoO€ 10Jie
AJIEKTPUYECKOIO TOKA.
[Tpumenenue
AJIEKTPOMArHUTOB

B TEXHUKE. JleicTBuE
MarHuTHOTO TIOJIS

Ha MPOBOJHUK C TOKOM.
OJNEeKTPOABUTATEIb
IIOCTOSIHHOT'O TOKA.
Hcnonp3zoBanue
DJIEKTPOABUIATEIIEH

B TEXHUYECKUX YCTPOUCTBAX
U Ha TPAHCIIOpPTE

MOCTOSIHHBIX MarHUTOB.
M3yueHne MarHuTHOIO IOJISI IOCTOSIHHBIX
MarHuTOB MPHU UX OOBEIUHEHUH U pa3AeiICHUH.
IIpoBeneHue ONBITOB 110 BU3yaanu3aliu I10JIst
MMOCTOSIHHBIX MarHUTOB.

N3yuenue siBjieHUs HAMarHUYMBAaHUS BEILIECTBA.
HccnenoBanue nencTBus 3JIEKTPUYECKOTIO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue oNbITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTbH CHJIbl B3aMMOJEHUCTBUS KaTYyIIKH

C TOKOM U MarHuTa OT CUJIbI U HaIIPaBJICHUS TOKA
B KaTyIIIKE.

AHanu3 cUTyalui pakTUYECKOr0 IPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPONCTBAX, IPOMBILIJIECHHOCTH, METULIMHE).
HN3yuenue nencTBrsi MArHUTHOTO TIOJIS

Ha IIPOBOJHUK C TOKOM.

HN3ydenne nercTBUs JEKTPOABUTATEIIA.
HN3mepenune KII/I anexTpoaBuraTebHOM
YCTaHOBKH.

Pacnio3naBanue u aHanu3 pa3InyuHbIX
MPUMEHEHUHN 3JIEKTPOABUTATEICH

(TpaHCcTIOpT, OBITOBBIE YCTPOHCTBA U JIP.)

2.4

DNEeKTpOMarHuTHast
WHTYKITHS

OnsbiTel @apanes. SABnenue
AJIEKTPOMATrHUTHOM
nHaykuuu. [Ipasuno Jlenna.
DeKTporeHeparop.

OMNEBITHI IO UCCIIEIOBAHUIO SIBJICHUS
AJIEKTPOMArHUTHOM MHIYKIIMU: UCCIIEIOBAHUE
W3MEHEHUN 3HAYEHUS U HAIIPaBJICHUS
WHAYKIIMOHHOTO TOKa
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CriocoOblI TIOSTy4eHUst
DJIEKTPUYECKON DHEPIHUH.
DIEeKTpOCTaHIUHU

Ha BO30OHOBJISIEMBIX
HMCTOYHHKAX YHEPTUHU

YACOB IIO ITPOI'PAMME

Hroro 1o pazneny 37
PesepBHOE Bpems 3
OBLLEE KOJIMYECTBO 68
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9 KIIACC
Ne HanmenoBanue KommuectBo | Ilporpammuoe conepkanne | OCHOBHBIC BHJIBI ICSITEIIHBHOCTH 00 yJarOIIAXCsI
/o pa3enoB U TeEM 4acoB

y4eOHOT0 TIpeaMeTa

Pasnen 1. Mexanndeckue siBJeHUS

11

MexaHnueckoe
IBUYKEHUE U CITOCOOBI
€ro OIUCAaHUs

10

MexaHn4ecKoe IBUKEHHUE.
MarepuanbHas TOUYKa.
Cucrema orcuéra.
OTHOCUTEILHOCTD
MEXAHUYECKOI0 JIBUKECHMUS.
PaBHOMEpHOE
NPSIMOJIMHEWNHOE JBU)KECHUE.
HepasrnomepHoe
MPSIMOJIMHEWHOE JIBH)KCHUE.
CpenHsist U MTHOBEHHAasI
CKOPOCTh TeJia IpU
HEPAaBHOMEPHOM JIBUKEHUU.
Yckopenue.
PaBHOyCKOpEHHOE
NPSAMOJIMHEWHOE JB)KECHHE.
CB00OOIHOE TTaIEHUE.
OmnpiTe! ["anunes.
PaBHOMEpHOE TBHKEHUE

10 OKPYKHOCTH.

Ilepuon u wacrora
oOpamenus. Jluneitnas u
YIJ10Basi CKOPOCTH.

Ananmu3 1 o0CyXJIeHHe Pa3IMIHBIX TPUMEPOB
MEXaHUYECKOTO JIBMKCHHSI.

OOcyxaeHne rpaHul] IPUMEHUMOCTH MOAESTU
«MarepuagbHas TOUKa.

Onucanne MeXaHU4YECKOrO JIBUXKECHUS
pa3UIHBIMU crtocobamu (ypaBHEHHUE, TaOJIHIIA,
rpaduk).

AHanmu3 )KU3HEHHBIX CUTYAIlUi, B KOTOPBIX
MPOSIBIISIETCS OTHOCUTEIIBHOCTh MEXaHUIECKOTO
JIBWDKCHUSI.

HaGnronenne MexaHUYEeCKOro NBMKEHUS TeJia
OTHOCHUTEILHO Pa3HBIX TEJI OTCUETA.
CpaBHeHUE ITyTEH U TPACKTOPUI IBUXKECHUS
OJHOTO M TOT'O K€ TeJIa OTHOCUTEIIbHO Pa3HBIX
TEJI OTCUETA.

Amnamu3 texcra ["anuiiest 00 OTHOCUTEIIBHOCTH
JIBWDKCHUSI; BBITIOJIHEHUE 3a/IaHUN 110 TEKCTY
(CMBICIIOBOE YTECHUE).

OmnpeneneHnne cpeHEN CKOPOCTH CKOJIbKESHUSI
Opycka MiIv IBVDKEHHUS MIapUKa 1O HAKIIOHHOMN
TUTOCKOCTH.

Ananmu3 1 o0CyXJIeHne cIoCOO0B
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LlenTpocTpeMuTeIbHOE MPUOIMKEHHOTO OIPEACICHNSI MTHOBEHHOM
YCKOpEHUE CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JIBIDKEHUS (IIapuKa B )KUJIKOCTH, MOJICITH
AJIEKTPUYECKOTO aBTOMOOMJIS U T. 11.).
Omnpenenenue NyTu, IPOUIEHHOIO 32 JaHHBIN
MMPOMEXKYTOK BPEMEHHU, U CKOPOCTH Tea

1o rpauKy 3aBUCUMOCTH ITYTH PAaBHOMEPHOIO
JIBUKEHUS OT BPEMEHHM.

OO6cyxJ1eHrEe BO3MOKHBIX MPUHIIUIIOB
JIEHCTBHUS TPUOOPOB, U3MEPSIIOIITNX CKOPOCTH
(ctuIOMETpOoB).

Borurcinenue myTu u CKOpOCTH IIPU
PaBHOYCKOPEHHOM TIPSIMOJIUHEHHOM JBHXKCHUU
TeIa.

Omnpenenenue NpoiJIEeHHOro NyTU U YCKOPEHUSI
JIBIDKEHUSI Tela 1o rpaduKy 3aBUCUMOCTHU
CKOPOCTH PAaBHOYCKOPEHHOT'O MPSIMOJIMHEUHOTO
JIBUOKEHHUS T€Jla OT BPEMEHHU.

Ilposepxa ecunomesvi: eciu

npu pagHOYCKOPEHHOM OBUNCEHUU

6e3 HaUaNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK pso Heuémuuvix yucei, mo
COOMBEMCmaEYIuWUe NPOMENCYMKU 8peMeHU
0O0UHAKOBWL.
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OmnpeneneHue yCKOpeHUs Tesa

IIPU PAaBHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOW IJIOCKOCTH.

N3mepeHnue nieproa U 4acTOTHI OO palleHus
TeJa M0 OKPYKHOCTH.

OmnpeneneHue CKOPOCTH PaBHOMEPHOIO
JIBUOKECHMUS TeJa 0 OKPY>KHOCTH.

Pemenue 3amau Ha onpeneneHue
KMHEMAaTHYECKUX XapaKTEPHUCTUK
MEXaHUYECKOIO JBUKECHHUS PA3JIMYHBIX BUJIOB.
PacnioznaBanue u npuOIMKEHHOE OMUCAHNE
pa3JIUYHBIX BUJI0OB MEXaHUYECKOTO JIBUKECHUS
B IPUPOJE U TEXHUKE (Ha mpuMepax CBOOOIHO
MaJarolIuX Ted, ABUKEHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JP.)

1.2

BzaumoneiicTBue Tein

20

Ilepsslit 3akoH HeroToHa.
Bropoii 3akon HproToHa.
Tpernit 3axkoH HproToHa.
[TpuHnyn cynepnosuumuu
CHIL

Cuna ynpyrocty. 3akoH
I'yka. Cuna Tpenusi: cuiia
TPEHUS CKOJIbKEHHUS, CUIIA
TPEHUS OKOSI, APYTUe BUIBI
TPEHUSI.

Cuita Ts>KeCcTH U 3aKOH
BCEMUPHOTO TATOTEHUSI.

Hab6mronenue u ob6Ccyx1€eHUE ONBbITOB

C IBIDKEHUEM TeJa IMPU YMEHBIIICHUH BIIUSTHUS
JIPYTHUX TEJI, IPEISTCTBYIONINX IBHKCHHUIO.
Amnanm3 tekcra I'annies ¢ onrucanueM
MBICJICHHOT'O DKCIICPUMEHTA,
00OCHOBBIBAOIIIETO 3aKOH UHEPIINH;
BBITTOJTHEHHE 3aJTaHUI 1O TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cyxIeHre BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMU B PA3JIMYHBIX CHCTEMaX
OTCcUéTa.

HaGmonenue u o0CyxXJIeHHEe MEXaHUIEeCKUX
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Y ckoperue cBOOOTHOTO
nmageHus. J|BroKeHue miIaHeT
Bokpyr Connia. [lepBas
KOCMHUYECKasi CKOPOCTb.

HeBecomocTh u neperpysku.

PaBHOBecne maTepuanbHOMU
TOYKHU. AOCOIIFOTHO TBEPJIOL
Teno. PaBHoOBecue TBEpAOTO
TeJa C 3aKPEIUIEHHON OCBIO
BpaieHuss. MOMEHT CHJIBI.
LenTp TsxecTr

SIBJICHUW, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM

U YCKOPEHHOM JIBUKCHUH OTHOCUTEIILHO
KaOuHeTa PU3NKH.

JlecTBHUS ¢ BEKTOpaMU CHJI: BBITIOJIHCHUE
3a7aHui 110 CI0KEHHUIO U BBIYMTAHHUIO
BEKTOPOB.

HaGmronenue n/uinu poBeIeHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHUSI
Teja OT NPUIIOKEHHOW K HEMY CHJIbI MU MacChl
Tena.

AHanmn3 U 00bICHEHUEC SIBJICHUN

C UCHOJIb30BaHUEM BTOPOro 3akoHa HeroToHa.
Pemenue 3a1au ¢ MCNOJIb30BaHUEM BTOPOTO
3akoHa HbpIO0TOHA U TIpaBUIIa CIIOKEHUSI CHII.
Onpenenenue )KECTKOCTH NPY>KUHBI.

AHanu3 cuTyaluii, B KOTOPhIX HaOIIOJat0TCS
ynpyrue aedopmaimi, 1 uX 0O0bSICHEHUE

C UCTOJIb30BaHUEM 3akoHa ['yka.

Pemenue 3a1a4 ¢ MCIIOJIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI

CKOJIBKCHHA OT CHJIBI HOPMAJIbHOT'O JaBJICHHUA.

OO6cyxeHne pe3yabTaToOB UCCIIEIOBAHUS.
Onpenenenne ko3 hUIeHTa TpeHust
CKOJIbKCHUS.

H3MepeHne CHITbI TPEHHUS TTOKOSI.
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Pemienune 3anau ¢ ucnosibzoBaHueM (GoOpMyIibl
JUTSL CUJIbI TPEHUS CKOJIBKEHUSL.

AHanu3 IBUXKEHUS TeJl TOJIBKO I10JT IeHCTBUEM
CHJIBI TSIKECTH — CBOOOHOIO MaJICHUS.
OOBbsiCHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOT'O MaJIEHUsI OT MACChI TeJa.

O1eHKa BeJIMYMHbBI CUJIbI TATOTEHHUS,
JIIEHCTBYIOIIEH MEXIY ABYMs T€IaMU

(nI1st pa3HBIX Mace).

AHanu3 1BUKEHUsI HEOECHBIX Tell

1OJ1 A€UCTBUEM CHUJIBI TTOTEHUS

(c UCHOJIb30BaHUEM JOIOJIHUTEIBHBIX
HCTOYHUKOB MH(POPMAIIUN).

Pemienue 3a1a4 ¢ UCIOJIb30BaHMEM 3aKOHA
BCEMHUPHOI'O TATOTEHUS U (POPMYJIbI

JUTSL pacuy€Ta CUJIbI TSYKECTH.

AHanu3 OpUruHajJIbHOI O TEKCTA,
OIMCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHUPHOTO TATOTEHUS; BBITIOJIHEHUE 3aJaHU N
10 TEKCTY (CMBICIIOBOE UTEHHE).

HaGnronenue u o0CyX/I€HHE OINBITOB

110 U3MEHEHHUIO Beca Tesa IPpU YCKOPEHHOM
JIBUOKCHUH.

AHanu3 ycJIOBUM BOZHUKHOBEHHUSI HEBECOMOCTH
U NIEPETPY3KHU.

Pemenue 3anau Ha onpenesieHue Beca Teja

B PA3JIMYHBIX yYCIOBUSIX.
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AHnanu3s cui, IeHCTBYIOINX Ha TeJlo,
MOKOSIIIIEECS Ha OIope.
Omnpenenenue MeHTPa TAKECTH PA3TUIHBIX Tell

1.3.

3aKOHBI COXpAHEHUS

10

HNmnynsc Tena. U3mMeHeHue
umityiabca. UMIysbc cuibl.
3aKOH COXpaHEHUs
ummyinsca. PeaktuBHoe
JIBMDKEHUE.

MexaHnuueckast paborta u
MOIIIHOCTbh. Pabota cun
TSPKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DHEPrUuu 1
pabotel. [ToTeHIIMaTEHAS
SHEprus Tena, MNOJHSATOro
HaJl IOBEPXHOCTBIO 3€MJIN.
[TorenumnanbHas 3HEprus
C)KaTOM MPY>KUHBI.
Kunernueckas sHeprusi.
TeopemMa 0 KHHETUYECKOH
SHEPruM. 3aKOH COXpPAHECHUS
MEXaHUYECKOU IHEPTrUn

HaGmonenue u 00CyX/I€HUE OIBITOB,
JIEMOHCTPUPYIOLINX TIepenady UMITyIbca

MpH B3aMUMOJCHCTBHAM TEJI, 3aKOH COXPAaHEHUS
HMMITyJIbCa IpU a0COIIOTHO YIPYIOM U
HEYNPYroM B3aUMOJCHCTBUU TEJl.

AHanmu3 cuTyaluii B OKpY Karolie >KU3H!

C MCTIOJIb30BAHUEM 3aKOHA COXPAHEHHUS
UMITyJIbCA.

Pacrio3naBanue siBIeHUS peaKTUBHOTO
JIBMDKCHUS B IPUPOJEC U TEXHUKE.
[IpuMeHeHne 3aKk0Ha COXPAaHEHUs UMITYJIbCa
JUIsL pacu€Tra pe3yJIbTaTOB B3aUMOIECHCTBUS TEI
(Ha mpuMepax HEeylpyroro B3auMoJIeCTBUS,
YIPYroro HeHTPaJIbHOTO B3aUMOACHCTBHUS JIBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPHIX
HETIOJIBM)KHO).

Penienue 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHA
COXpPaHEHUsI UMITYJIbCA.

Onpenenenne pabOTHI CUITBI YIIPYTOCTH

IpU NOABEME T'Ppy3a C UCIOJIH30BAHUEM
HETIOJABHMYKHOTO Y MIOJBM)KHOTO OJIOKOB.
HN3Mepenre MOIHOCTH.

H3MepeHne noTeHunaIbHOM SHEpPruu yrpyro
e OpMHUPOBAHHON MPY>KUHBI.
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HN3MepeHre KWHETUYECKOU YHEPTrUU TEla

MO JIJIMHE TOPMO3HOT'O MYTH.
DKCepUMEHTATLHOE CPaBHEHUE U3MEHEHU ST
MOTEHUIMAIIbHON U KHUHETUYECKOM YHEPIruu Tesa
NpU JABUKEHUU 110 HAKJIOHHOW TIJIOCKOCTH.
DKcnepuMeHTalbHasl IPOBEpPKa 3aKOHA
COXPAHECHUSI MEXaHUYECKON YHEPTUN

MpU CBOOOTHOM TIaJICHUH.

[TpumeHeHnune 3aKkoHa COXPAHEHUS
MEXaHUYECKOW SHEPTrUHn AJI pacuéra
IMOTEHLIMAJIBHOW U KUHETUYECKOM YHEPIUM Tea.
Pemienue 3aga4 ¢ MCIOJIB30BAaHHUEM 3aKOHA
COXPAaHEHUSI MEXaHUYECKON YHEPTUN

Hrtoro nio pazaeny 40

Paznen 2. MexanndecKHe KOJI€0AHUSA M BOJTHBI

2.1 | Mexaunueckue 7 KonebdarenpHOE IBUKEHUE. HaoOmnronenune xkoiaedbanuii mon 1eiiCTBUEM CHIT

KOJICOaHUsI OCHOBHBIEC XapaKTEPUCTUKHU | TSHKECTH U YIIPYTOCTH U OOHAPYKEHHE

KoJIeOaHU: mepro, MOJOOHBIX KOJIEOAHUM B OKPYKAIOIIEM MUPE.
4acToTa, aMIUTUTY/A. AnHanm3 KojiebaHuM rpy3a Ha HUTH U
MaremaTnuecku u Ha npyxxuHe. OnpeneneHue 4acToThbl
MPY>KUHHBIN MassTHUKHU. KoJIe0aHUI MaTeEMaTUYECKOr0O U TIPY>KUHHOTO
[IpeBpamienne sHEprUN MasiITHUKOB.
MpHU KoJieOaTeILHOM HaGmionenue u o0bsiCHEHHUE SIBJICHUS
JIBUKCHHU. pe30HaHca.
3aryxaromniue KojaeOaHusl. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa
BriHyX1eHHbIe KOoJle0aHus. | KoJieOaHU MOJBEIIEHHOTO K HUTH Ipy3a
Pe3onanc OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOAA KOJICOaHU

rpysa, IOABCIICHHOI'O K JICHTC, OT MAaCChI I'py3a.

Hab6mronenue u o6CyxJ1€eHUE OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTb TIepro/ia
KoJieOaHW# MPY)KUHHOTO MasiTHUKA OT MacChI
rpy3a v )KECTKOCTHU MPYKUHBI.

[IpuMeHeHne MaTeMaTHIESCKOTO U TIPYKHHHOTO
MasiITHUKOB B Ka4eCTBE MOJIEEH I OMUCAHUS
KoJIe0aHUI B OKPYKAIOIIEM MHUPE.

Penrenue 3ama4, CBI3aHHBIX C BBIYHUCIEHHEM
WM OLIEHKOW 49acTOTHI (TIeprojia) KoJieOaHuit
Hszmepenue yckopernusi c60600H020 nadeHust

2.2

MexaHn4deckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJIHBI.
CBoiicTBa MEXaHUYCCKUX
BosH. [IpononbHbIe N
ronepeyHble BOIHbI. [[inHa
BOJIHBI U CKOPOCTb €€
pacrnpocTpaHeHUsI.
MexaHn4yecKue BOJIHBI

B TBEPZIOM TEIIE,
celicCMHUYEeCKHE BOJIHEL.
3Byk. ['poMKOCTB 3ByKa U
BbIcOTa TOHA. OTpakeHue
3Byka. Madpa3Byk u

YABTPa3BYK

OOHapy>XeHHE U aHAJIN3 BOJTHOBBIX SIBIICHUI
B OKPY’KaroIlleM MUpE.

Habmronenne pacnpocTpaHeHHsT TPOJOIbHBIX
U TIOTIEPEYHBIX BOJIH (HA MOJIEIN) U
0oOHapyKeHHE aHAJIOTUYHBIX BHUJIOB BOJIH

B IIpupojie (3BYK, BOJIHBI HAa BOJIE).
Brranciienre qiMHBI BOJTHBI 1 CKOPOCTH
pacrpoCcTpaHeHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBLHOE ONPECIICHNE TPAHUII
YaCTOTHI CIIBIIIIUMBIX 3BYKOBBIX KOJICOaHUI.
Habnronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJIC, C UCITOJIb30BaHUEM
MY3BIKUTbHBIX HHCTPYMCHTOB).

Habnronenne u o0ObsACHEHUE SIBIICHUS
aKyCTUYECKOTO pe30HaHcA.
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AHanu3 OpUrHHAIIBHOTO TEKCTAa, MOCBIIIEHHOTO
HCIIOJIb30BAHUIO 3BYyKa (MM YJIbTPa3ByKa)

B TEXHHUKE (2XOJIOKAIHS, YIbTPa3BYK

B MEJIMIIMHE U JIp.); BBITIOJIHEHUE 33/ 1aHUM

MO TEKCTY (CMBICIIOBOE UTCHUE)

Hroro nio pazaeny 15
Pazgen 3. DiieKTpOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHbI
3.1 | DnekTpoMarHuTHOE 6 DNEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyxaeHuil, 000CHOBBIBAIOIINX
roJie u DJEKTPOMAarHUTHHIC BOJHBI. | B3AUMOCBS3b JICKTPUYECKOTO U MAarHUTHOTO
DJIEKTPOMAarHUTHBIE CaoiicTBa IIOJICH.
BOJTHBI SIIEKTPOMArHUTHBIX BOJIH. DKCIepUMEHTAIbHOE U3ydeHUE CBOMCTB
[IIxana 37€KTPOMAarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BosiH. Mcnons3oBaHue C MOMOIIILI0 MOOHMJILHOTO Tele)oHa).
3JIEKTPOMAarHUTHBIX BOJIH AHany3 peHTT€HOBCKUX CHUMKOB
JJIS1 COTOBOM CBSI3U. YeJIOBEUYECKOIro OpraHmu3Ma.
DJeKTpOMarHuTHas pupoJia | AHAJIM3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
cBeta. CKOpPOCThH CBETA. 3JIEKTPOMArHUTHOTO U3JIYYE€HUS B IPUPOJIE:
BonHoBbIe cBOVICTBa cBETa ’KHUBBIC OPTaHU3MBI, U3JTYYCHHST HEOSCHBIX Tel
(CMBICTIOBOE UTCHHUE).
PacrnioznaBanue 1 aHaIM3 pa3IMUHBIX
MIPUMEHEHUH AJIEKTPOMarHUTHBIX BOJH
B TEXHUKE.
HN3yueHune BOJIHOBBIX CBOMCTB CBETA.
Pemenne 3ama4 ¢ ucrnosb3oBaHueM GopMyi
JUTS. CKOPOCTH DJICKTPOMArHUTHBIX BOJIH, JJTHHBI
BOJIHBI M YaCTOTHI CBETA
Hrtoro nio pazaeny 6
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Pasnea 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacupocTpaHeHHUs
cBeTa

JlydeBast Mmojienb CBeTa.
Hcrounuku cgera.
[IpsamonuueliHOE
pacrpocTpaHeHHE CBETA.
3armenus ConHua u JIyHbI.
OTtpaxxenue csera. [Imockoe
3€pKaJIO. 3aKOH OTPAKECHUS
CBeTa.

[Tpenomiienue cBera. 3aKOH
npesxomieHus ceera. [lomaoe
BHYTPEHHEE OTpaKeHUE
cBera. Mcnonp3oBanue
MOJIHOTO BHYTPEHHET'O
OTPAKEHUSI B ONITUUECKUX
CBETOBOJIaX

Habmronenue onsITOB, IEMOHCTPUPYIOLINX
SIBJIEHUE MPSIMOJIMHEHHOTO PacpOCTPaHEHUS
cBeTa (BO3HMKHOBEHHE T€HU U MOJYTEHH ),

U UX UHTEpHpeTalus C UCIIOJIb30BaHUEM
MOHATHUS CBETOBOIO JIyYa.

OOBbsicHEHHE U MOJICIIMPOBAHUE COJIHEYHOT'O U
JIYyHHOT'O 3aTMEHHUH.

HccnenoBanue 3aBUCMMOCTH yIjla OTpa)KEHUs
CBETOBOI'O JIy4a OT yrIJja NaJeHUs.

N3ydeHne cBOMCTB N300paKEHUS B TIJIOCKOM
3epKa’le.

HaGmronenne n 00bSICHEHNE OMTBITOB

T10 MOJIYYEHUIO N300pakeHUH B BOTHYTOM U
BBIYKJIOM 3epKasiax. HaOmonenue u
00BbsICHEHHE OIBITOB 110 MPEJIOMIICHHUIO CBETA
Ha IpaHMLIE Pa3IMYHbIX CPEM, B TOM YUCIE
ONBITOB C MOJIHBIM BHYTPEHHUM OTPaKECHUEM.
HccnenoBanue 3aBUCMMOCTH yIiia
MPEJIOMIIEHHS OT yriia MaJeHusl CBETOBOIO Jiyya
Ha I'PaHULIE «BO31YX—CTEKIIO».
PacriozHaBanue ABJIEHUUN OTpaXCHUS U
IPEJIOMIIEHHS CBETA B IOBCEHEBHOM KHU3HMU.
Amnanu3 u oObsICHEHHE SIBICHUS ONTHYECKOTO
MUpaxa.

Pemienne 3ama4 ¢ UCIOJIB30BAaHUEM 3aKOHOB
OTPa’KEHUSI U MPEJIOMIICHUSI CBETA
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4.2 | JIuH3BI U ONITHYECKHE 6 JIunza. Xona nydeit B nuH3e. | [lomydenue n3o0pakeHUM ¢ TOMOIIBIO
puOOpEI OnTtuueckas cucrtema COOMpArOIIel U pacCenBarOIIEH JTNH3.
(oroannapara, mukpockona | OnpeaeneHre HOKYCHOTO pacCCTOSIHUS U
U Teneckomna. I'ma3 kak ONITHYECKOM CUJIbI COOMPAIOIIEH JTMH3BI.
ONTHYECKasi CUCTEMA. AmHanu3 ycTpoicTBa U MPUHITUIIA JSUCTBUS
bauzopykocts u HEKOTOPBIX ONTHUYECKUX TPUOOPOB:
TaTIbHO30PKOCTH (dboroanmapara, MUKPOCKOIIA, TEJIECKOMA.
MN3ydenune Mmozaenu riaza Kak ONTHYSCKOH
CHUCTEMBI. AHAIM3 SIBIICHUHA OJM30pYKOCTH
U JaJIbHO30PKOCTH, TIPUHIIUIIA JIEHCTBUS
OYKOB
4.3 | Pazmoxxenue 6eroro 3 Paznoxxenue 6emoro ceera Habmronenue paznoxenus: 6e0ro ceera
CBETa B CIIEKTP B criekTp. OnbITel HplOTOHA. | B CIEKTD.
CrnoxeHue CreKTpaIbHBIX Habmronenue u oObsicCHEHHE OTBITOB
uBertoB. Jlucnepcus ceera T10 MOJIYYE€HHUIO OEJIOro CBETa MPH CIIOKECHUHU
CBETa pa3HbIX I[BETOB.
[IpoBenenue n 0OBICHEHUE OINBITOB
10 BOCIIPUSITHIO IIBETA MIPEIMETOB IIPU UX
HaOJIOJICHUH Yepe3 IIBETOBbIEC (DHIIHTPHI
(LIBETHBIE OYKH)
Hroro nio pazaeny 15
Pa3nen 5. KBanToBble siBJieHUS
5.1 | Uciyckanue u 4 Omnsite! Pezepdopaa u OOcyxaenune 1ienu onbIToB Pesepdopna

IIOIJIOIICHHUEC CBECTA
aTOMOM

ITaHETapHas MOICJIb aToMa.

Mogaens atoma bopa.
Hcnyckanue u noriouieHue

II10 UCCJIICAOBAHHUIO aTOMOB, BBIIBUKCHUC
TUITOTE3 O BO3MO’KHBIX PE3YyJIbTAaTaX OIIBITOB
B 3aBUCUMOCTHU OT IMPCAITIOJIaracMoro CTpoCHuUsl
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cBera aToMoM. KBaHTHI. aTOMOB, (h)OPMYJIUPOBAHUE BHIBOJIOB
JImHenyaTple CIIEKTPbI W3 PE3yAbTATOB OIIBITOB.

OO6cyxJ1ieHre NPOTUBOPEUU TIJIaHETapHOU
MOJEIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
Bopa o cranmonapHbix opOUTax JIEKTPOHOB.
HabnroneHue CIUIOHBIX U THHEHYATHIX
CIIEKTPOB U3JIy4YCHMS PA3JIMUHBIX BEIIECTB.
OOBbsicHeHHE TUHEUYATHIX CIIEKTPOB U3ITyUEHHUS

CTtpoeHune aTOMHOTO 6 PangnoaktuBHOCTE. Anbda-, OO6cyxJ1IeHre BO3MOXKHBIX THUIIOTE3 O MOJIEIISIX
sizipa OeTa- ¥ raMMa-u3JIy4deHUs. CTPOEHMUS Aapa.
CTtpoeHue aTOMHOTrO siipa. OmnpeneneHue coctaBa saep Mo 3aJJaHHbIM
Hyxnonnast Mmoaensb MAacCOBBIM U 3apsSA0BbIM YHCIaM U
aTOMHOTO sijipa. M30TOMEL. 10 TIOJIOXKEHUIO B TIEPUOJUYECKON CHUCTEME
PanuoakTuBHBIE SJIEMEHTOB.
npespaiienus. [lepuon AHanu3 U3MEHEHUs COCTaBa siJipa U €ro

M0JIypacraga aTOMHBIX SIJIEP | MOJOXKEHUS B IEPUOJIMUECKON CUCTEME

IPU O-pPATUOAKTUBHOCTH.

HccnenoBanue TpeKoB (-4aCTHI] 1O TOTOBBIM
(dbororpadusim.

OO6HapyxeHue U U3MEpPeHUe pagualiuoOHHOTO
(hoHa ¢ TOMOIIBIO JO3UMETPA, OIIEHKA €TO
WHTEHCUBHOCTH.

Anann3 OMOJIOTHYECKUX U3MEHEHUH,
MPOUCXOJISIIINX T10]1 AEUCTBUEM
PaIMOaKTUBHBIX U3JTyYEHHUH.
Hcnonb30BaHue paanOaKTUBHBIX U3JIy4E€HUU
B MEJUIIMHE
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5.3 | SAnepHble peakuu 7 Snepubie peakuuu. 3aKoHbl | PenieHue 3aa4 ¢ MCIOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsiI0BOrO U COXpPaHEHUsI MaCCOBBIX U 3apsI0BbIX YUCEN
MacCOBOT'O UHMCEeNl. DHEPrUsi | Ha ONpeeSICHUE Pe3yJIbTaTOB sIJIEPHBIX
CBsI3M aTOMHBIX sijiep. CBsA3b | peakiuii; aHaIu3 BO3MOXKHOCTH WU
MaccChl ¥ DHEpruu. Peakuimm | HEBO3MOXKHOCTH SIZIEPHON peaKInu.
CHUHTE3a U JICJICHUS S/1EP. O1ieHKa SHEPIUU CBSI3U SIJIEP C UCIIOJIHb30BaHUEM
Uctounuku sueprun ConHua | GopMyibl DUHIITEHA.
U 3BE31. SnepHas OO6cyxJ1eHne MepcrneKTUB UCOIb30BaHUS
SHepreTuka. Jlemcrus YIPABIAEMOr0 TEPMOSICPHOIO CUHTE3A.
paJMOaKTUBHBIX U3aydeHuil | OOCyXAeHUE MPEUMYIIECTB U SIKOJIOTHYECKUX
Ha YKMBbIE OPraHU3MBbI Mpo0JIeM, CBSI3aHHBIX C SIICPHOM IHEPTreTUKOMN
Hroro no pazaeny 17

IToBTOpHUTENBHO-0000IAKOIUHA MOAYJIb

[ToBTOpEHUE N
0000111eHNE
coJiep>KaHus Kypca
dbusuku 3a 7-9 KIaccel

9

Cucremarusauus u
000011IeHNE TTPEIMETHOTO
COZEpKaHUs U ONbITA
NesITeTbHOCTH,
MNPUOOPETEHHOT O

IIpYU U3YYEHUHU BCETO Kypca
(bu3uKM OCHOBHOT'O O0TIIETO
oOpa3oBaHUs.

IToaroroBka K OCHOBHOMY
rOCYIapCTBEHHOMY
SK3aMeHy no (pu3nKe

JUTSI OOyJarOIINXCS,
BBIOPABIINX 3TOT YYCOHBIN
MpeIMeT

Brinonnenue yaeOHBIX 3a1aHUM, TPeO yIOIHUX
JIEMOHCTPALIMU KOMIIETEHTHOCTEMN,
XapaKTEPU3YyIOUINX €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

— OPUMEHEHMUS TTOJTYYEHHBIX 3HAaHUH!

JUTSI HAY9HOT'O OOBSICHEHUS (PU3UIECKUX
SIBJICHUW B OKPY>KAFOIIEH MPUPOE,

B MMOBCEIHEBHOM KU3HU U BBISBJICHUS
(bu3MUeCcKnX OCHOB Psijia COBPEMEHHBIX
TEXHOJIOTUH;

— OPUMEHEHUSI OCBOCHHBIX
AKCHEPUMEHTAIIBHBIX YMEHUN

JUTST UCCTleTOBaHUsT (PU3NIECKUX SIBIICHUM,
B TOM YMCJE JJIs IPOBEPKU T'MIOTE3
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U BBISIBJICHUSI 3aKOHOMEPHOCTEH.

Penrenue pacu€THbIX 3a/1a4, B TOM YHUCIIE
MPENoaralouX UCIIOIb30BaHUE (PUBUUCCKUX
MOJIeIed 1 OCHOBAHHBIX HA COJIEPKAHUU
pa3IUYHBIX pa3/ieioB Kypca GU3NKH.
BeinosHeHue U 3ammTa rpynnoBbIX WA
WHAWBUIYaJIbHBIX TPOEKTOB, CBA3aHHbBIX

C coJiepKaHueM Kypca (PU3UKHU

Uroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME

OTNPABUTENDL
MBQY "CpegHsaa O6lweobpasoBaTtenbHas NOANUCAHO
LWkona Ne151 C YraybneHHbIM

N3yyeHnem OTaenbHbix NpegveToB”

BNAAENEL CEPTUDUKATA
MakepoBa CHexkaHa BrkTopoBHa
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