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denepanbHas pabodas mporpamma 1o yueonomy npeamety «Duszuka» (0a30BbIi
ypoBeHb) (mpeamerHass oOnactb «EcTecTBeHHO-Hay4yHBIE MpEAMETHI») (manee
COOTBETCTBEHHO — Mporpamma 1o $pusmke, pu3uka) BKIFOYAET MOSICHUTEIBHYIO 3aITUCKY,
coziepkaHre oOy4deHUs!, TUIAaHUPYEMbIE PEe3yJIbTaThl OCBOCHUS MPOTPAMMBI IO (U3HKE,
TEMaTHUYeCKOe TUTAHUPOBAHHUE.

INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no (usuke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI COCTaBJIEHA
Ha OCHOBE TOJIOKEHUN M TpeOOBaHMU K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOI1 0oOpa3oBatenbHOM mporpaMmsbl, npenactaBieHHbix B PI'OC OO0, a Takxe
¢ yu€ToMm (QeaepanbHOi paboueil mporpaMMbl BociuTaHusi U KoHuenuuu npenoiaBaHus
yuebHoro npenmMera «Puznkay.

Conepxanue TmporpaMMmbl 10  (U3MKE HaMpaBlIeHO Ha (OpMUPOBAHUE
€CTECTBEHHO-HAYYHON IpaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3ALMIO U3YYEHUS] (PUBUKU
Ha JeATEJIbHOCTHOW OCHOBE. B mporpamme mo Qusuke yYUTHIBAIOTCS BO3MOXKHOCTH
ydueOHoro mnpeamera B peanuzanuu TpedboBanuii PI'OC OOO k MmIaHUPYEMBIM
JUYHOCTHBIM M METANpPEeIMETHBIM PE3yJIbTaTaM OOYy4YeHHUS, a TaKKe MEKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAyYHBIX YyUEOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus.

[Iporpamma 1o (Qu3MKe ycTaHABIMBAET pachpeneieHue y4eOHOro maTepuana
no rojam oOyyeHusi (MO KJjaccam), MOpeajiaraeT NMPUMEPHYIO IMOCIEI0BATEIbHOCTD
U3YYCHUSI TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U YUETE
BO3PAaCTHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ METbIO OKa3aHUS METOAMYECKON MOMOIIN
YUUTEIIO B CO3/IaHUU paboyeit mporpaMmbl 10 y4eOHOMY MPEIMETY.

dusnka SBISIETCS CHUCTEMOOOPA3YIOMIUM JJII E€CTECTBEHHO-HAYUYHBIX YUeOHBIX
PEIMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIIECCOB M SIBICHUH,
M3y4aeMbIX XUMHEH, Ouoyorueit, actpoHomuer u (usmdeckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa, MPEAOCTaBIsIET HaumOoJee SICHBIE
o0Opa3ipl MPUMEHEHHs] HAYYHOTO METO/Aa IO3HaHHWs, TO €CTh CIoco0a MOTydYeHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 TIaBHBIX 3ajad  (PU3MYECKOro 0Opa3oBaHUsI B CTPYKType OOIIETo
o0pa3oBaHus COCTOUT B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYUYHOM IPAMOTHOCTH U MHTEpeca
K HayKe y oOy4aroniuxcsi.

N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEIOJIAraeT OBJIAJIEHUE CICAYIOIMIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

HAy4HO OOBSCHATH SBJIICHHS,

OIICHMBAaTh M  TIOHMMaTh  OCOOCHHOCTH  HAY4YHOTO  HCCJICIOBAaHMS,

WHTEPIIPETHPOBATh JaHHBIE M HCIOJIh30BaTh HAy4YHBIE JOKA3aTEIbCTBA
JUTS TIOJTyY€HUST BEIBOJIOBY.



Lenu n3yyenus Gu3MKU Ha YPOBHE OCHOBHOTO 00I1Ier0 00pa30BaHUs OMpeIETICHbI
B Konuenuuu npenomaBanust ydeOHoro mnpenmera «®Pusnka» B 00pa3oBaTEIbHBIX
OpraHU3aUAX Poccuiickon denepaunu, pEATU3YIOLINX OCHOBHBIE
oOmeoOpa3oBareibHble  IPOrpaMMbl,  yTBepkAEHHOW  pemeHuem  Komerun
MunuctepcTBa npocsenienust Poccuiickoit @enepannu (mpoTokon ot 3 nexadps 2019 r.
No TTK-4BH).

Henu uzydyenust Pu3nKu:

npuoOpeTeHre HUHTEepeca M CTPEMJICHUS OOYy4alolUXCsi K HAyYHOMY H3YUYEHHUIO
IPUPOIbI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJA€ TO3HaHWs U (HOPMUPOBAHHE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa M3yYeHHs OCHOB
CTpPOEHHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHUE MPEACTABICHUH O POAU (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cdepax Oyaymiedt mpodeccuoHalIbHON
JESITEIbHOCTH, CBA3AHHON C (PU3MKOM, MOATOTOBKA K JajbHeHeMy 00y4eHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTukeHre 3TUX 1ieJield MporpaMMbl 10 (PU3MKE HA YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHms 00ECIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a/1a4:

npuOOpeTeHNEe 3HAHMM O JAMCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAHHUYECKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHUE YMEHUN ONHCHhIBATH UM OOBSACHATH (PU3NYECKHE  SBIICHUS
C MCTIOJIb30BAaHUEM IMOTYYCHHBIX 3HAHUIA;

OCBOCHHME METOJOB PELICHUs MPOCTEUIIMX PAaCYETHBIX 33Ja4 C HCIOJIb30BAHHEM
duznyecKkux Mojienell, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHMM HAOII0OIaTh TPUPOIHBIC SIBJICHUS U BBINOJHSATH OIBITHI,
nabopaTopHble pabOTBl M JKCIEPUMEHTAIbHBIE HCCIEAOBAaHUS C HMCIOJb30BAaHUEM
U3MEpPUTETBHBIX TPUOOPOB;

OCBOCHHE TTPUEMOB paboThl ¢ HHPOpManen HU3NIECKOTO COACPIKAHUS, BKITFOUAS
UH(GOPMAIIUI0O O COBPEMEHHBIX JOCTIKEHUAX (U3UKU, AaHAIM3 U KPUTUUYECKOE
OLICHUBaHUE UH(OpMAaIINH;

3HAKOMCTBO CO cdepamMu TPOPECCHOHATLHON  JEATEIbHOCTH, CBSI3aHHBIMU
¢ (GU3MKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMHU Ha JOCTHXKEHHSIX
duznyeCcKoil HayKH.

Ha wusyuenme ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBaHusi oTBoaAMTCS 238 wacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0),
B 8 Ki1acce — 68 vacoB (2 yaca B Hezelnto), B 9 kiacce — 102 yaca (3 yaca B HeICINIO).

[Ipensaraemslii B mporpamme no ¢pu3mnke nepedeHsb 1a00paTopHbIX padoT U OMBITOB
HOCUT PEKOMEHJATEIbHBIA  XapakTep, Y4YUTEeNb JeJaeT BbhIOOp MPOBEACHUS
7a00paTOpHBIX pabOT U ONBITOB C YYETOM MHAMBUAYAJIbHBIX OCOOEHHOCTEH
o0Oy4aromuxcs,, CHUCKAa OJKCIEPUMEHTANbHBIX 3aJlaHui, TMpeaslaraéMbIX B paMKax
OCHOBHOTO rOCYAapCTBEHHOT0 dK3aMeHa M0 (PU3UKE.



COJAEPXKXAHUME OBYYEHUA

7 KIIACC
Paznen 1. ®u3uka v €€ poJib B MO3HAHMH OKPYKAIOLIEr0 MUPa
®usuka — Hayka o0 npupone. SemeHus npupoxasl. DPU3NUECKHE SBIICHUS:

MEXaHUYECKHUE, TEIIOBBIE, JJIEKTPUUECKHE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BennunHbl. 3Mepenne puznueckux BeanuuH. Puznueckue npudopsl.
IlorpemnocTs n3MepeHnii MexxnyHapoaHas CucteMa eIMHULIL.

Kak ¢u3uka w©  Jpyrue  eCTECTBEHHbIE HAayKd  HU3y4yarOT  IPHUPOAY.
EctecTBeHHO-HaY4YHBIN METO/] MO3HAHUS: HA0IIOIEHNE, TOCTAHOBKA HAYYHOT'O BOMPOCa,
BBI/IBIJKEHUE TUTIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, 00bSICHEHHE HAOII0JaeMOTO
apreHus. Onucanne GU3NUECKUX SIBJICHUN C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu
MexaHuueckue, TEIIOBBIC, JIEKTPUIECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckue NpuoOopsl U MPolIeaypa MPSAMbBIX U3MEPEHHU aHAJIOTOBBIM U IIM(PPOBBIM
npudopom.

JlabopamopHwvie pabomul u onvimol

OmnpeneneHue 1EeHbI JEICHUS KAl HK3MEPUTEIHHOTO MPUOopa.

HN3mepenue paccTossHui.

N3mepenne 00bEMa )XKUAKOCTH U TBEPOTO Tea.

Ornpenenenne pa3MePOB MabIX TEN.

N3Mmepenne TemmepaTypsl IpU NOMOIIH )KUAKOCTHOTO TEPMOMETPA U AATUHKA
TEMITIEPATYpHI.

[IpoBeneHne uccaeqoBaHus MO MPOBEPKE THMIOTE3bI: NAIBHOCTh MOJETA MIAPUKA,
MYIIEHHOI0 TOPU30HTAIBHO, TEM 00JIbllIe, YeM OOJIbIlIEe BBHICOTA ITyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeJIeHHUS O CTPOEHNH BelleCTBA

Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pasMepsbl. OIbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrxeHue yacTull BemecTBa. CBA3b CKOPOCTU JBUKEHHUS YACTHUL] C TEMIEPATYPOU.
BpoynoBckoe asmxenne, nuddysus. BzaumoaeiicTBre 4acTull BEECTBA: MPUTIKEHHUE
Y OTTAJKABaHUE.

ArperaTHple COCTOSIHMS BELIECTBA: CTPOECHUE Ta30B, JKUAKOCTEH H TBEPABIX
(KpuCTalNIMYecKux) Tea. B3auMocBs3b MEXIy CBOMCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHHMSIX M HMX aTOMHO-MOJEKYJSIPHBIM CcTpoeHueM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Ha6nronenue O6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysumn.

HaGnronenue siBieHuid, OOBSCHSIONIMXCS TMPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHI] BEIIECTRA.



Jlabopamophvie pabomwi u onvimol
OreHnka quaMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30BaHUEM doTorpaduii).
OnbITH IO HAOTIOJIEHUIO TEIIJIOBOTO PACIIMPEHHUSI TA30B.
OnBITHI 110 0OHAPYKEHUIO JCHUCTBHSI CUIT MOJICKYJISIPHOTO TIPUTSDKEHUS.

Pa3nen 3. /IBukeHne M B3auMoelicTBHE TeJl

Mexanundeckoe nBrxeHne. PaBHOMEpHOE 1 HepaBHOMEpHOE ABMKeHUE. CKOPOCTS.
Cpenssisi CKOpOCTb IPH HEPABHOMEPHOM JABMKEHUU. Pacuér myTH U BpEMEHU IBH>KEHHUS.

SIBnenue nHepuuu. 3aKOH HHEpUMU. B3auMoaeicTBue Tell Kak IPUYMHA U3MEHEHUS
CKOPOCTH JBHWKEHHs Tell. Macca Kak Mepa MHEPTHOCTH Teina. IInoTHOCTH BeecTsa.
CBsI3b TNIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHMIIE 00BEMA BEIIECTBA.

Cuia KaK XapakTepucThKa B3aumojencTBus Teil. Cuiia ynpyroctu u 3akoH I'yka.
N3mepeHne cHitbl ¢ MOMOILBIO JUHAMOMETpa. SIBIeHHE TATOTEHU U cuiia TshkecT. Cuna
TSDKECTH Ha Ipyrux ruianerax. Bec tema. HesecomocTs. CiioskeHMe CUII, HallpaBIEHHBIX
no oaHou mpsimoil. PaBHomelcTByromas cui. Cuia TpeHus. TpeHHE CKOJIbKEHUS U
TpPEHHUeE MOKOsl. TpeHne B IpUpOJE U TEXHUKE.

Llemoncmpayuu
Habmoienne MexaHu4ecKoro JBUKEHHS Teja.
N3mepenne CKOpOCTH IIPSMOIIMHEMHOTO ABUKCHUS.
HabGuoienue siBjeHusI HHEPIUH.
Habmonenne nu3MeHeHust CKOpOCTH MPH B3aUMOICHCTBUH TE.
CpaBHeHHE Macc 10 B3aUMOJEHCTBUIO TEIL.
CrnoxxeHue cuJl, HapaBJIEHHBIX 110 OAHOW MPSAMOM.

Jlabopamophwvie pabomwi u onvimol

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBMDXKEHUS (LIApUKa B KUIKOCTH, MOJIEIH
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

OmnpeneneHue cpeHEN CKOPOCTU CKOJBXKEHUS OpycKa WM IIapuKa M0 HAKJIOHHOU
MJIOCKOCTH.

OmnpenenenHre IIOTHOCTH TBEPOTO TeNa.

OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsXKeHUs (IedopmManuun) npyKUHBI
OT IPUJIOKEHHOU CHUJIBL.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJILKEHHS OT Beca Tela
U XapaKkTepa COMPUKACAIONINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, SKUAKOCTEH M ra30B

Hasnenue. CriocoObl yMEHBIIEHUS W yBEJIWYEHHUs nAaBieHus. JlaBneHue rasa.
3aBUCHMMOCTD JIaBJIEHUs raza ot o0bEMa, Temiepatypsl. Ilepenaya naBnenust TBEPILIMU
TEJaMH, JKMAKOCTAMH M Tra3zamu. 3akoH [lackama. IIHeBMaTMyeckne MalIWHBIL.
3aBUCUMOCTh JIaBJIEHUS JKUAKOCTH OT TIyOuHBL. ['HapocTaTHueckuil mapajokc.
CooOmmaromuecs cocynbl. [ 'nipaBanmyeckue MexaHu3Mbl.

Atmocdepa 3emnum u  arMmochepHoe aAaBieHue. I[IpUdMHBI CyLIECTBOBAHMS
BO3aylIHONW o6onouku 3emiun. OnbiT Toppuuennu. M3mepenue atmocdepHOro



JaBJIEHUS. 3aBUCUMOCTh aTMOC(HEPHOTO JAABJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGopsl 1t U3MEpeHus: aTMOCHEPHOTO TaBICHUSA.

JlercTBrE )KUAKOCTU U ra3a HAa MOTPYKEHHOE B HUX TEJO. BeITaKnBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [InaBanue Ten. BoznyxormiaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIaBJIEHUS I'a3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs KUJIKOCTHIO U TA30M.

Coobmrarouecs Cocy/ibl.

['mppasnrueckuu rpecc.

[IposiBinenue nericTBus aTMOCHEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJla U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHWs TeN: IUIABAHUE WIIA TOTPYKEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U AKUJIKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BoJe OT 0OBEMA MOrpyXEHHOMN
B KUJKOCTb YAaCTH TEJNA.

OnpeneneHve BBITAJIKUBAIONIEH CHIIbL, JEHCTBYIONIEH Ha TeJO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCHMMOCTH BBITAJIKABAOIIEH CHUJIbI, JCUCTBYIOLIEH Ha TEJO
B KUJKOCTH, OT MAacCChI TeJIa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CUJIbI, TEHCTBYIOIIEH
Ha TEJIO B XKUJIKOCTU, OT 00BEMA MOTPYKEHHON B JKUJIKOCTh YACTH TeJa M OT IJIOTHOCTH
AKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHME JIOJKW U OIpEIEICHUE €€
IPY30II0ABEMHOCTH.

Pa3zpges S. PaGora 1 MOIIHOCTH. JHEPIrus

Mexanudeckas pabota. MOITHOCTb.

[TpocThie MexaHW3MBI: pbIYyar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecHS
peiuara. [IpumeHeHue npaBuiia paBHOBECHS! pblyara K OJOKY. «30JI0TOE MpaBUIIO»
mexanuku. KITJI mpocTeix mexann3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunetnueckas u noreHumanbHas sueprus. [IpeBpamenue
OJIHOTO BUJIa MEXaHUYECKOW SHEPTHUH B IPYTrOM. 3aKOH COXPAHEHHUSI SHEPTHH B MEXAHUKE.

Jlemoncmpayuu
[IpuMepsbI MPOCTHIX MEXAHU3MOB.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenne pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBIIKEHUU Teja
10 TOPU30HTAILHON TTOBEPXHOCTH.

UccnenoBanue ycinoBuii paBHOBECHS phluara.



N3mepenne K11/l HaKTOHHOM TIIOCKOCTH.
N3yuyenue 3ak0Ha COXpaHEHUSI MEXAHUYECKOU SHEPTUN.

8 KIIACC

Pa3nen 6. TensioBbIe IBJICHUSA

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHUS BEIIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJ1. OTBITHI, TOJTBEPHKIAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KHHETUYECKOWU TEOPHH.

Monenn  TBEPHOTO, KUAKOTO U  Tra3000pa3HOTO  COCTOSHUN  BEIIECTBA.
Kpucrannmuueckue u amopdubsie Tena. OObSICHEHHWE CBONCTB Ta30B, JXKUJIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJ0KECHUN MOJEKYISIPHO-KUHETUYECKOM Teopun. CMaunBaHue
Y KallWUIAPHBIC sIBJICHUS. TemnoBoe paCIMPEHNUE U CKATHE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABMKEHUSI YACTHII.
Buaytpennsiss sHeprusi. CriocoObl U3MEHEHHUS BHYTPEHHEW JHEPTHH: Teriornepeaada u
coBeplieHUE paboThl. Buael Temmonepeaaun: TEMJIONPOBOJHOCTb, KOHBEKIIHUS,
W3JTy4YCHHUE.

KonnuecTtBO TemnoThl. YaeidbHasg TEMIOEMKOCTh BeleCcTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOTOo OanaHca. IlnaBineHue m oTBepjeBaHUE
KPUCTAIMYECKUX BEIIECTB. YJieJbHas TemuioTa TIuiaBieHus. IlapooOpazoBanue wu
koHneHcanusa. Hcmapenue. Kumenuwe. VYaenpHas TemioTa mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(EPHOTO AaBJICHUS.

BrnaxunocTts Bo3ayxa.

DHeprus TOIJIMBA. Y IeJIbHasl TEIIOTa CrOPaHHUSL.

[TpuHumner padoTel TeroBbix aBuratenei KII termoBoro asurarens. TermoBbie
JIBUTATENM U 3aLUATA OKPYKAIOLIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUHU B TETJIOBBIX MPOIIECCaX.

Jlemoncmpayuu
Hab6nronenue O6poyHOBCKOTO ABUKCHUS.
HaoGmonenune nuddysun.
Hab6nroneHue siBICHUN CMauyMBaHKS W KaMIIIIPHBIX SIBJICHUH.
HaOmronenue TenioBoro pacumpeHus Tel.
M3MeHeHHe JaBlIeHWS Ta3a MpU HM3MCHCHHH O00BbEMAa W HArpeBaHUHU WM
OXJIAXKJICHUH.
[IpaBuna U3MEpEHHS TEMITEPATYPHI.
Bubl Tenonepenaymu.
OxJaxIeHUe P COBEPILICHUH PaOOTHI.
HarpeBanue npu coBepiiieHu padOThl BHEIIIHUMU CUJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEHN pa3INuHbIX BEIIECTB.
HaOmronenne kuneHus.
Hab6nrogenue mocTosHCTBA TEMIIEPATYPBI TIPH TIABIICHUH.



Mopenu TeIIOBBIX ABUTATEIIEH.

JlabopamopHhwvie pabomul u onvimol

OnbITH IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

OnBITHI IO BBIPAIIMBAHHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIUPEHUs T'a30B, KUIAKOCTEH U TBEPABIX
TEJN.

Omnpenenenue naBieHus BO3AyXa B OaJUIOHE ITTPULIA.

OnebITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHHUS BO3JyXa OT €ro o0béma u
HarpeBaHus WA OXJIAXKICHHUS.

[IpoBepka THUMOTE3bl JUHEWHOW 3aBUCHUMOCTH JIMHBI CTOJIOMKA IKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGumoienne n3MeHeHus: BHyTpEHHEH 3HEPIUM Tejla B pe3yJIbTaTe Teruionepe1adu
U pabOThI BHEIITHUX CHII.

WccnenoBanue siBieHHs TEIOOOMEHA IMPU CMENIMBAHUU XOJIOJAHON U ropsyei
BOJIBI.

Omnpenenenre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpH TEII00OMeHe
C HarpeTbIM METAJUINYECKAM LAJIAHAPOM.

Onpenenenue ynenbHON TEMNTOEMKOCTH BEIIECTBA.

Hccenenosanue npouecca uCapeHus.

Ornpenenenne OTHOCUTENBHON BJIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOW TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. JinekTpuyecKne 1 MATHUTHBIE SIBJICHUS

OnekTpuzanus Tel. J[Ba poaa dIeKTpUUECKUX 3apsaaoB. BzaumopeiictBue
3apsOKEHHBIX Tell. 3akoH KyioHa (3aBUCUMOCTD CHJIb B3aMMOJICHCTBHS 3apsDKCHHBIX TETT
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TeIaMu).

OnekTpuueckoe mnojie. Hanpsk€HHOCTh  AiekTpuueckoro mnois. [IpuHoun
CYTIEPIIO3UIINH dJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM ypOBHE).

Hocurenn »snexkTpudeckux 3apsAnoB. OJIEMEHTApPHBIA JJIEKTPUYECKUN  3apsl.
Crpoenue atoma. [IpoBOAHUKM W IUAJEKTPUKUA. 3aKOH COXPAHEHUS DJICKTPUYECKOTO
3apsaa.

DIIEKTPUYECKUM TOK. Y CJIIOBHS CYIIIECTBOBAHUS JIEKTPUUECKOro ToKa. McTounuku
MOCTOSTHHOTO ToKa. JIeHCTBUS 3JIEKTPUUYECKOTO TOKa (TEIIOBOE, XHWMHYECKOE,
MAarHuTHOE). DJIEKTPUUECKUM TOK B KUJIKOCTSX U razax.

OnekTpudeckas uemnb. Cuiia Toka. DieKTpudyeckoe HanpsikeHue. COnpoTUBICHUE
MPOBOJHUKA. YIEJIbHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma sl ydacTKa Lemu.
[TocnenoBarenbHOE U NTApaJUICIbHOE COETMHEHUE TIPOBOIHUKOB.

PaboTa 1 MOLTHOCTH 31eKTpUYecKoro Toka. 3akoH [xoyns—JIeHna. Dnekrpuueckue
IIEMU ¥ TIOTPEONTENH ICKTPUIECKON 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3anmoAelcTBME NOCTOSHHBIX MAarHUTOB. MarHutHOe
nosie. MarauTHoe noJie 3eMJIi U €r0 3HAYCHUE JUIA KU3HU Ha 3emuie. OnbIT DpcTena.



MarauTHoe ToJje 3JIEKTPUYECKOro TOKa. [IpuMeHeHHne SIeKTPOMAarHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTIO MOJS HA IPOBOJHUK C TOKOM. DJIEKTPOJBUIATENb IOCTOSHHOTO
Toka. Mcnosib30BaHWE BIEKTPOJABHUrarelied B TEXHUYECKUX  YCTPOWCTBAX M
Ha TPaHCIIOPTE.

Onbitel @apanes. SBIeHHE 3NEKTpOMarHuTHOM HMHAYKUMHU. IIpaBuno Jlenua.
Onektporeneparop. CrnocoObl MOTYYEHUS! 3JIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIUU
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Llemoncmpayuu
DIIeKTpU3aLUS TE.
JIBa poaa aEKTPUYECKUX 3aPsAI0B U B3AUMOAEHUCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO M JEHUCTBUE HIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAsA MHIYKIHUSL.
3aKOH COXpPAHEHUS PICKTPUUECKHUX 3aPs/I0B.
IIpOBOIHUKY U JUBTIEKTPUKH.
MoaenupoBaHu€e CHIIOBBIX JJUHUN AJIEKTPUUECKOTO TTOJIS.
M cTOYHMKYM TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
DNEKTPUYECKUN TOK B KUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenue CHIIbl TOKa aMIIEpMETPOM.
N3mepenue aneKTpruiecKOro HarpsKeHUs. BOJIbTMETPOM.
PeocTat 1 Mmarazud COnpoOTUBIICHUHN.
BzaumopaencTBue noCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTHU Pa3/IeJIEHUs ITOJIFOCOB MarHUTa.
MoenupoBaHre€ MarHUTHBIX MTOJIEH MOCTOSHHBIX MAarHUTOB.
OmneIT Opcrena.
MarHutHoe 1oJie ToKa. DJIeKTPOMAarHur.
JlelicTBHE MAarHUTHOTO TIOJIS1 HA IIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND ITOCTOSITHHOTO TOKA.
HccnenoBanue siBICHUS 3IE€KTPOMAarHiTHOW UHAYKIIHH.
OmnbiTel apanes.
3aBUCHMMOCTD HAIPABJICHUSI HHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3BHUKHOBEHHS.
DIEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OMnbBITHI TT0 HAOJTIOICHUIO SJICKTPU3AIIUHU TEJ HHIYKIIUCH U TIPH COMPUKOCHOBCHHH.
HccrnenoBanue IeHCTBUS SJIEKTPUICSCKOTO TOJIS Ha MPOBOJHUKH U JTHAJICKTPHKH.
COopka u npoBepka padOThI JIEKTPUUECKOMN 1IEMH MOCTOSHHOTO TOKaA.
V3MepeHne U peryJIMpoBaHKE CHUJIBI TOKA.
V3MepeHue 1 peryIupoBaHUe HAITPSHKCHUS.
HccnemoBanne  3aBHCHMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  PE3UCTOp,
OT COTPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.
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OneITBl, JAEMOHCTPUPYIOIIHE 3aBHCUMOCTb 3JIEKTPUYECKOTO COMNPOTHUBIICHUS
MIPOBOJAHUKA OT €r0 JUIMHBI, INIOIAAU TONEPEYHOTO CEUEHUS U MaTepUalIa.

[IpoBepka npaBuia CIOKEHHS HAIPSKEHUW MPU MOCIEA0BATEILHOM COEIUHEHUU
JBYX pE€3UCTOPOB.

IIpoBepka npaBuia st CUJIbI TOKA MTPU NapajuIeIbHOM COEUHEHUH PE3UCTOPOB.

Omnpenenenue pabOTHI TEKTPHUUECKOT0 TOKA, UAYIIETO Yepe3 PEe3UCTOP.

OnpeneneHre MOIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CUJIBI  TOKa, MAYILIErO 4Yepe3  JaMIIOUKYy,
OT HaNpPsHKEHUS HA HEW.

Onpenenenue K11/ narpesarensi.

HccenenoBaHre MarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOTO TOJIA MOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHEHUH U
pa3iciiCHUH.

HccnenoBanne NelcTBUSA AIEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.

OnepIThl, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI B3aUMOJCHCTBUS KaTyLIKU
C TOKOM M MarHuTa OT CHJIbl TOKA U HallpaBJIEHUS TOKA B KaTYILKE.

N3ydenne 1eiicTBUSA MATHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBaHue u u3ydeHue padoThl JIEKTPOABUTATEIIS.

N3mepenne K11/l anekTpoaBuratelbHOM yCTaHOBKHU.

OnbITHI IO UCCIIEAOBAHUIO SIBJICHUS JIIEKTPOMAarHUTHON MHIYKIIMH: UCCIIEI0BAHNE
W3MEHEHUM 3HAYCHHS U HAIPABJIEHUS HHAYKIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuueckue siBJIeHUS

Mexannueckoe  aBWKeHME. MarepuanbHas  Touka. Cucrema  OTCYETA.
OTHOCUTENBHOCTh ~MEXaHMYECKOTO  JIBUXKEHUs. PaBHOMEpHOE MPSAMOJIMHEITHOE
nBr>keHue. HepaBHOMepHOe mnpsiMoiMHENHOE ABWKEHHE. CpenHsss U MrHOBEHHAas
CKOpPOCTb T€Ja ITPU HEPABHOMEPHOM JIBUKEHHM.

VYckopenue. PaBHOyCKOpeHHOE NpSIMOJMHENHOE IBHKEeHHE. CBOOOAHOE MaJCHUE.
Omnbrtel ['anunes.

PaBHOMepHOE [BHXKEHHE TIO OKpyXkHOCTH. [lepmon m yacrota oOpamieHus.
JIunenHas u yrinoBast CKOpocTu. LIeHTpOCTpEMHUTENBHOE YCKOPEHUE.

IlepBsiii 3ak0oH Herotona. Bropoit 3axkoH Hprorona. Tperuin 3akoH HproroHa.
[IpyHLIMN CYIIEPIIO3UIIUU CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHUsS CKOJIbXEHHS, CHJIa
TPEHUS MMOKOS, IPYTUE BUJIbI TPCHUSL.

Cuiia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOrO MajeHUsI.
Jemxenue nnaner Bokpyr Connua. IlepBas xocmuueckas ckopocts. HeBecomocTh u
MepErpy3KH.
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PaBHOBecue MarepuasibHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEINIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynsc tema. M3meHenne wummysnbca. Mmiynbc cwiibl. 3aKOH COXpaHEHUS
uMIysbca. PeakTuBHOE ABMKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaGoTa cuil TsKecTH, YyNpPYrocTd, TPEHHUS.
CBs3b sHepruu 1 padboTsl. [loTeHmanbHas 3Heprus Teia, MOHATOro Hajl NOBEPXHOCTHIO
3emid. [loTeHnnanbHas sHeprus ckarou npyxuHbl. Kunernuyeckas sHeprus. Teopema
0 KUHETHYECKOU 3HEpruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Habmoienne MexaHn4ecKoro ABMKEHHUS Tella OTHOCUTEIBHO PAa3HBIX TE OTCUETA.

CpaBHeHHE ITyTEH U TPAEKTOPHI IBH>KEHHS OJTHOTO U TOT'O K€ TeJla OTHOCUTEIBLHO
pPa3HBIX TEJI OTCYETA.

N3mepeHne CKOpoCTH B YCKOPEHUS IPSIMOJTMHENHOTO ABUKEHHS.

Hccenenoanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKECHUS.

HaGnronenue nBr>xkeHus Teia no OKpy>KHOCTH.

HaGmronenne MexXaHWYeCKuX SIBICHUN, MPOUCXOIAIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHUM OTHOCUTEIHHO KaOWHETa
buszuKm.

3aBUCHUMOCTh YCKOPEHUS TENa OT MACChl TENa U IEUCTBYIOLIEH HA HETO CUJIBI.

Haburoienne paBeHcTBa CHIT TP B3aUMOJICHCTBUH TEII.

N3meHnenue Beca Tena npu yCKOPEHHOM JBHKECHUH.

[lepemaua umnybca npu B3aMMOJIEUCTBUN TEI.

[Ipeo6pa3oBanust SHEPTUH MTPU B3aUMOJICHCTBUU TEJ.

CoxpaHeHre UMITyJIbca ITPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHne UMITyJibca MpU a0COIOTHO YIPYTOM B3aUMO/ICHCTBUU.

Halntonenue peak THBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTrUu MPU CBOOOTHOM IMaJICHUH.

CoxpaHeHHEe MEXaHWYECKOM SHEpPruM IpU JBWKEHUU Tejla MOJ JEHCTBHEM
MPYKUHBL.

Jlabopamophwvie pabomwi u onvimol

KoHcTpynpoBanue TpakTa JUisl pa3roHa W JaJbHEHIIIero paBHOMEPHOTO JIBHYKESHUS
[IapyKa Wi TeJIEHKKH.

Omnpenenenre cpenHell CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBIDKCHHUS IIapHKa
10 HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHne yCKOpEHUs Tela MPU PaBHOYCKOPEHHOM JBM)KEHUHU IO HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU TPU PaBHOYCKOPESHHOM JIBFDKCHUU
0€3 HayaJbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIKEHWU 0€3 HavaabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsiI HEUETHBIX YHCEIT, TO COOTBETCTBYIOIIUE TPOMEKYTKH
BPEMEHH OJMTHAKOBHI.
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HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHUS OT CHJIbl HOPMAaJIbHOIO
JTABJICHUS.

Onpenenenue K03 HULIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne paOOTBl CHJIBI TPEHUS [P PABHOMEPHOM JBM)KCHHM Teja
110 TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenre paOOThl CUIIBI YIPYTOCTU MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexannuyeckue Ko0Jie0aHUS U BOJHBI

KonebarenbHoe naBmxeHue. OCHOBHBIE XapaKTEPUCTUKUA KojieOaHUM: NEpUon,
4acToTa, aMIUINTyJa. MaremMaTH4eCKu W TPYXKUHHBIM MasTHUKU. [IpeBpaienue
DHEPruu MpH KOJeOaTeIbHOM JIBUKEHHH.

3aryxaromue kojebanusa. Boinyxxnennsie koneOanusi. Pezonanc. Mexanuueckue
BOJIHBIL. CBOICTBa Me€XaHWYECKUX BOJH. IIpomonbHbIE M momnepedyHsie BOJHBIL. JMHa
BOJIHBI U CKOpPOCTb €€ pacnpocTpaHeHHs. MexXaHWYeCKHne BOJHBI B TBEPIOM TEIIE,
CEHCMUYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbIcOTa TOHAa. Otpaxenue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xonebanuii T€JI O ACHCTBUEM CHIIBI TSKECTH U CHJIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KoJIeOaHUM U pe30HaHCca.
PacnpoctpaneHnue npo0JIbHBIX M MOMEPEUHBIX BOJIH (Ha MOJCIIH).
HaGmro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 PE30HAHC.

Jlabopamophwvie pabomwi u onvimol

Omnpenenenre 4acToThl U MepuoJia KoiedaH!il MaTeMaTH4eCKOro MassTHUKA.

OmnpeneneHre 4acToThl U MEpUoa KojieOaHU NPy KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU TMEPHOJIa KOJIEOAHUM MOJBEIIEHHOTO K HUTHU Tpy3a
OT JIJTMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH Iepuoja KojleOaHUN MPY>KUHHOTO MAasTHHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH MEepHO/Ia KoJieOaHW Tpy3a, MOABEIICHHOTO K HUTH,
OT Macchl rpysa.

OnbIThI, JEMOHCTPUPYIOUIME 3aBHUCHUMOCTh NEpHUOAAa KOJEOAHWW MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Pa3znen 10. Di1eKTPOMATHUTHOE 10JIE M 3JIEKTPOMATHUTHbIE BOJIHBI
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DNEeKTpOMarHuTHOE oJIe. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJIH. Illkama 3JIEKTpOMarHUTHBIX BOJIH. Fcmosb30BaHUE
3JIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3U.

OnexTpoMarHuTHas npuposa ceeta. CkopocTh cBeTa. BoaHOBbBIE CBOICTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomwl u onvimol
N3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMITEHOTO TeneoHa.

Pa3nen 11. CBeToBbIe AABJIEHUSA

JIlyaeBas mogmens cBera. Mcrounukm csera. lIpsMonuHelHOE pacrpocTpaHeHue
ceera. 3atmenust Comuua u Jlynesl. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpeinomieHus cBera. [lonHoe BHYTpeHHee
OTpakeHue cBeTa. Mcnosb30BaHHE MOJHOIO BHYTPEHHErO OTPAKEHHSI B ONTUYECKUX
CBETOBOJAX.

JIunza. Xox nydeit B mnH3e. OnTuyeckas cucrema oroamnmnapara, MUKpOCKoINa U
Teneckona. ['a3 kak ontuyeckas cucrema. biin3opykocTs U AaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHa. C0’KeHHE CIEKTPaIbHbBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpsiMosIMHEHOE PACIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tomy4yenue n3o0paxeHU# B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTuueckuii CBETOBO/I.
XoJ nyuei B coOuparonieit JInH3e.
Xox JIydeu B pacCEHBAIOIIEH JIMH3E.
[TonyueHnne n300pa>keHUI C MOMOIIBIO JIMH3.
[TpuHumn neictBus oTroarapara, MUKPOCKOTIA M TeJIeCKoa.
Monaens riasa.
Paznoxenue 6emoro cBeTa B CIIEKT.
[Tonyuenue 0enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamophvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUsSI CBETOBOTO JTyda OT yTJia MMaJICHHUS.
N3yuenune xapakTepucTUK N300paKeHus MpeAMETa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yTJiia MPEJIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHUs
Ha TPAHMIIEC «BO3TYX—CTEKIION.
[Tonyuenne n300pakeHUI C MOMOIIBIO COOUPAIOIIEH JIMH3BI.
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Omnpenenenre (HOKYCHOTO PACCTOSIHUAS U ONTUYECKOM CHITBI COOMPAIOIIEH JIMH3BI.

OMBITHI IO Pa3NOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITH IO BOCHPHSITHIO 1[BETA MPEAMETOB NP MX HAOIIOJCHUU Yepe3 I[BETOBBIC
(GUIBTPHI.

Pa3znen 12. KBaHnTOBbBIE SIBJICHUSA

OmnbiTel Pezepdopna u mnaHetapHas Mojnenb aromMa. Mogenbs aroma bopa.
Hcnyckanue u noryiomieHue cBera aroMoM. KBanTel. JInHeWYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-u3inydeHus. CTpoeHue aTOMHOTO Spa.
Hyknonnas monens atromHoro sigpa. M3oromnsl. PagnoaktuBHeie npespanienus. [lepron
MOJIypacmajia aTOMHBIX SIIEP.

SnepHble peakunu. 3aKOHbI COXPAHEHUA 3apPsAI0BOTO U MACCOBOT'O YHCEI. JHEPTHUs
CBSI3M aTOMHBIX sAnep. CBsA3b Macchl M 3HEpPruv. Peakuuu CUHTE3a W JCNCHUS SJEp.
Nctounuku saeprun CoaHua U 3BE3.

Snepnas osHepreruka. JIeWCTBHUS paAMOAKTUBHBIX HW3Jy4YEHUW HA JKUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TOTJIONICHUS.
CrexTphl pa3IuYHbIX T'a30B.
CnekTp Boopoa.
Habmronenue tpekoB B kamepe BuibcoHa.
PaboTa cuérurka HOHU3UPYIOLIUX U3ITYYEHUH.
Peructpanus uznmydeHus: IpUpOIHBIX MUHEPAJIOB U TPOTIYKTOB.

Jlabopamophvie pabomwl u onvimol

Hab6nroneHue CrutoniHbIX ¥ IHHEHYAThIX CIICKTPOB H3TYUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE YHEPTUM YACTHIBI IO TOPMO3HOMY IIYTH
(o doTorpadusam).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001AOIMA MOLYJIb

[ToBTOPUTENBHO-00001IAIOIMKA MOJYJIb TpPEJHA3HAYEH JUIsl CUCTEMaTH3aluu U
000OLIeHNs] TPEAMETHOTO COJIEpP)KaHUSI W OMbITAa JACSITEIbHOCTH, MPHOOPETEHHOTO
OpU HM3yYEHUU BCEro Kypca (U3MKM, a TakkKe A MOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY AK3aMeHY MO (U3HKE /711 00YJAIOIINXCS, BHIOPABIINUX 3TOT YUEOHBIN
peaMer.

[Ipy w3ydeHHH MAHHOTO MOMAYJSI PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BHIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECTEeUMBAETCSA OCTIDKEHUE MPEIMETHBIX W
MeTarpeIMETHBIX TUTAHUPYEMBIX pE3yJIbTaTOB oOyueHus, dopmupyercs
€CTECTBEHHO-HAY4YHasl TPAMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCJIEI0BaHUS
SIBJICHUM TIPUPOJBI U TEXHUKH, OBJIAJICHNE YMEHUSIMU OOBSICHATH (DU3NUECKUE SIBJICHHUS,
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NPUMEHSSL TOJIyYEHHBIE 3HAHMS, pelaTh 3a/Jadyd, B TOM YHCIIE KAa4eCTBEHHbIE M
DKCIEPUMEHTAIIbHBIE.

IIpyHIMNHAIBHO AEATEILHOCTHBIM XapaKTep JaHHOIO pa3ielia Peau3yeTcs 3a CUET
TOTO, YTO OOYYarOIIHECS BBITOIHSIOT 3a/1aHUsI, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE MOJIyY€HHBIX 3HAHUW PACMO3HABATh U HAYYHO OOBACHATH (U3HUECKHE
SIBJICHUS B OKPY>KAIOLIEH ITPUPOJIE U TTOBCETHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHbIE METObI UCCIENOBAaHUS (PU3NYECKUX SIBJICHUI, B TOM YKCIIe
JUISL IPOBEPKU TUIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH Hay4YHbIE OCHOBbI HauOojiee BaXKHBIX JIOCTHXKEHUH COBpPEMEHHBIX
TE€XHOJIOTUWA, HAaIpUMEpP, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA MNPEBPAIICHUS M COXPAHEHHsI BCEX H3BECTHBIX BHJIOB
DHEPI'UH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenue (Qu3MKu Ha ypOBHE OCHOBHOTO 00Iero o0pa3oBaHMs HaIPaBICHO
Ha JIOCTM)KEHUE JIMYHOCTHBIX, METANpPEIMETHBIX M IPEAMETHBIX 00pa30BaTENIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare m3yueHus (U3MKH HAa ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHMS
y obydJarorierocs 0yyT copMHUPOBAHBI CIASAYIOMINE TUIHOCTHBIC PE3YIhTAThl B YACTH:

1) naTPHOTHUYECKOT0 BOCIIUTAHMSA

IIPOSIBJICHHE MHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(du3znueckoil HayKu;

[IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSAM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

TFOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJCHUH OOIIECTBEHHO-3HAYUMBbIX
U DITHUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM JOCTIKCHHUN
busukwy;

OCO3HaHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIMIIOB B ACSTEIIbBHOCTH YUYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHMSI:
BOCIIPHATHE OCTETUYCCKUX KadecTB (U3UYCCKON Haykh: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MTO3HAHUS:

OCO3HaHUE LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHMS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIOMIEH KYJIBTYPHI;

pa3BUTHE Hay4yHOH JIO003HATEIBHOCTH, UHTEpEca K HCCIEI0BATENbCKON
NEATEIbHOCTH;

5) popMupoBaHus KyJIbTYPbI 310POBbS H IMOLMOHAJIBHOIO 0JIArONOJIYYHS
OCO3HaHWE LIEHHOCTH Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJOTMUYECKOM MHpE, BaXHOCTU MPaBUi 0€30MacHOro MOBEACHHUS Ha TPaHCIOPTE,
Ha JIOPOTax, C AIEKTPUIECKUM U TEIIOBBIM 000PYI0BAaHUEM B JOMAITHUX YCIOBHSIX;
c(OpMUPOBAHHOCTh HaBbIKa peQIIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OLIMOKY U
TAKOI'0 XK€ IIpaBa y APYIroro 4eJI0BeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

aKTUBHOE YyYacTHE€ B PCIICHWH MPAKTHYECKHX 3amad (B paMKaxX CEMbH,
00pa30BaTEeNLHON OpraHW3aIlK, TOpOAa, Kpas) TEXHOJOTUYECKONM U COIMAIBHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIE ¥ (PU3NUECKUX 3HAHUA,

MHTEPEC K MPAKTUIECKOMY H3yUEHUIO PO ECCHil, CBSI3aHHBIX C (PU3HKOI;
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7) 3K0JIOrH4€eCKOro BOCIIUTAHHUS :

OpUEHTAIMs Ha MpUMEHEeHHE (PU3MYECKUX 3HAHUU JJIs pelIeHus 3a7a4 B 00JlacTu
OKpY’Karollel cpeibl, TIIaHUPOBAHUS MTOCTYIKOB 1 OIICHKH UX BO3MOYHBIX MOCIIEICTBUM
JUISL OKPY>KarOIEeH Cpeibl;

OCO3HaHUE TJIO0ATBHOTO XapaKTepa YKOJOTUUECKHUX MPOOIIEM U ITyTeH UX PEIICHHUS,;

8) aganTauuu K U3MEHSIOUUMCS YCJIOBUAM COLMAIBLHOU M PUPOAHOM Cpeabl:

MOTPEOHOCTh BO B3aMMOJICHCTBUH TPH BBITIOJIHEHUH WCCIICOBAHUN U MPOCKTOB
(bu3uYecKoi HaMPaBIEHHOCTH, OTKPBITOCTh OTIBITY U 3HAHUSM JPYTHX;

MOBBIIEHNUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO JEATEIbHOCTD;

NOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie (GOpMyIupoBaTh UJIEH,
MOHSTHS, TUIIOTE3bI O GU3HUECKUX 00BEKTAX U SIBJICHUSX;

OCO3HaHWe Je(PUIIMTOB COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEH B 00JacTH
buzukwy;

TJIAHUPOBAHKWE CBOETO PAa3BUTHSA B MPHUOOPETCHUHM HOBBIX (DM3MUCCKUX 3HAHWIA,

CTPEMJICHHE aHAJIM3UPOBATh U BBISBISTH B3AMMOCBSI3H IPUPOJIBI, 0OIIECTBA U
HSKOHOMUKHU, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUM;

OIIEHKA CBOMX JACHCTBUI C YUETOM BIUSHHS HA OKPYKAIOILIYIO CPENY, BOZMOXKHBIX
rJ100abHBIX MOCIIEICTBUIA.

METAINIPEIJMETHBIE PE3YJIBTATHI

B pesyibrare ocBOCHHS MpOTpaMMbl 1O (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y  oOydwaromerocss  OyayT  chOpPMHPOBAHBI  METaIllpeIMETHBIC
pe3yJbTaThl, BKIIIOYAIONIME IIO3HABATEIbHBIC YHHBEpCAIbHBIC YUeOHbBIC ICHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHbIC yUeOHBIC ICHCTBHS, PErYJIATUBHBIC YHUBEPCAIbHbIC
ydeOHbIE TEUCTBUSI.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIe JeCTBUS
Bba3oBble Jornueckue aeicTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKK OOBEKTOB (SBJICHUI);

YCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PUKALMU, OCHOBAHUS
11t 0000IIIEHUS U CPAaBHEHHUS;

BBISIBJISITh 3AKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTpUBaeMbIX (akTax, JaHHBIX
1 HaOJIIOAEHUSIX, OTHOCSIIUXCS K (PU3HUECKUM SIBJICHUSIM;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3HM NIPU U3YUYEHUU (PU3NUECKUX SIBICHUN U
IPOLIECCOB, JEJIaTh BBIBOJABI C MCIOJb30BAHUEM JEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIFOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3AUMOCBA3SX (PU3MUECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpATh CMOco0 pemieHus ydeOHoM (u3HuUecKor 3amadu
(cpaBHEHHUE HECKOJIBKUX BAPUAHTOB peIlIeHus, BEIOOp Harboee MOXOISIIETo ¢ YIYETOM
CaMOCTOSITENIbHO BBIJCIEHHBIX KPUTEPHUEB).
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ba3oBble uccieaoBaTe/IbCKUe JeHCTBUS:

UCIIOJIb30BaTh  BOIPOCHI KAaK HCCIEAOBATEILCKUM HMHCTPYMEHT TMO3HAHUS,

MPOBOJINTh MO CAaMOCTOATENBHO COCTABJIICHHOMY IUIAHY OIIBIT, HECJIOXKHbBIN
bU3MYEeCKUil  OKCIEPUMEHT, HEOOJbIIoe HCCIAeAOBaHNE (PU3WYECKOTO  SIBIICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(POPMAIIUIO, TIOJIYICHHYIO B X0J1€
MCCJICIOBAHUS UM DKCIIEPUMEHTA;

CaMOCTOSATEeNIbHO (popMynupoBaTh O0O0OOIIEHWS W BBIBOJLI IO pe3yJibTaTam
MPOBEEHHOT0 HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIee pa3BUTHE (HU3UUECKUX ITPOIIECCOB,
a TaKXKe BBIJBUTATh MPEANOJOXKEHUSI 00 HMX pa3BUTUU B HOBBIX YCJIOBHUSAX U
KOHTEKCTaX.

Pabora c undopmanmeii:

OPUMEHSTh Pa3NUYHbIE METOJbl, HMHCTPYMEHTBHI M 3allpOChl NpPU TIOUCKE
U oTOOpe MHbOpMAlMU WU JAHHBIX C YYETOM MPEATIOKEHHOW yuyeOHOU (Pu3ndecKoi
3a/a4H;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBAaTh U  HMHTEPIPETHPOBATH  MHPOPMALHUIO
pa3NIUYHBIX BUAOB U (OPM MpeaCTaBICHUS;

CaMOCTOSITEJILHO BBIOUPATh ONTUMAJIBbHYIO (pOpMy IpeacTaBieHHs] HHPOPMALUU U
WUIIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, HHOM
rpaduKoit 1 ©X KOMOWHAIIUSMH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeCTBUS:

B XO0/€ OOCYXIEHHs y4yeOHOro MaTrepuayia, pe3yiabTaToB JIA0OPATOPHBIX pPadoT
¥ TMPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYKIAaeMOW TEMbI M BBICKA3bIBAThH
UJcH, HalleJICHHBIE Ha pelieHHe 3aadyd W TOoJJep)KaHue OJaroXenaTeIbHOCTH
0OIIIEeHH;

COTIOCTABJIATh CBOU CYXKJICHHUS C CYXICHHSAMH JPYTUX YYaCTHHKOB JHAJIOTa,
00HApY>KUBATh PA3JIMYUE U CXOIACTBO MO3UIIHIA;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHbMCHHBIX TEKCTaX;

nyOJIMYHO TPENCTABIIATh PE3yJIbTAThl BBIMOJHEHHOTO (DH3MYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

IOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW U MHIUBUAYATHHON paOOTHI
IIPH PEIICHUN KOHKPETHON (hPHU3HUECKOi MpOOIeMBI;

NPUHUMATh IIEJTH COBMECTHOW IESATEILHOCTH, OPraHM30BBIBAThH JICUCTBUS 1O €€
JOCTH)KEHUIO: PaCIpeeIsiTh PO, 00CYKAAaTh MPOIECChl U PE3yJbTaThl COBMECTHOM
paboThl, 00001IATh MHEHUS HECKOJIBKUX JIFOJEH;

BBITTOJIHATH CBOIO YacTh PabOTHI, JOCTUTAsl KAYECTBEHHOTO Pe3yJIbTaTa 1o CBOEMY
HAIPABJICHUIO U KOOPJIMHHUPYS CBOH JCHCTBUS C IPYTUMU YICHAMU KOMAaH]IbI;

OIICHMBAaTh KAauyeCTBO CBOET0 BKJIaga B OOMMHA TPOAYKT IO KPUTCPHSIM,
CaMOCTOSITENILHO CHOPMYITHPOBAHHBIM yUYaCTHUKAMHU B3aHMMOJICHCTBHSL.
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PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIEe TeHCTBUS
Camoopranusanus:

BBISIBJISITh MPOOJEMbl B KMU3HEHHBIX U Y4YEOHBIX CHUTyalMsX, TpeOyoluX
TUTSI petieHust PU3nIecKrux 3HaHUM;

OpUEHTHUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAJIBHOE,
INPUHATHUE PELLICHUs B TPYIIE, IPUHATUE PELICHUN TPYIIIOi);

CaMOCTOSTEIILHO COCTABJISITh QJITOPUTM pelieHUsT (PU3NYecKoi 3a1auu WK TUIaHa
UCCJICIOBaHUSI C YYETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BApUaHThI PEIICHHUI;

JieJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTEJJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYyallMy U NIPEAJIaraTh IUIaH €€ U3MEHEHHS;

OOBSACHATh MPUYUHBI JOCTHXKEHHS (HEJOCTUXKEHHUS) pe3yJbTaTOB JEATEIbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTH (B TOM YHCJIE€ B XOJl BBIIOJIHEHUS
(Gu3NYECKOT0 HCCIAENOBaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENbCTB,
U3MEHUBIINXCS CUTYyallui, YCTAHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBHSIM.

CTaBUTh Ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE€ CIOpa WM JTUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JAPYTOro.

MpU3HABaTh CBOE MPABO HA OMIMOKY MPH pelmeHuH (U3NYECKUX 3a1ad  WIn
B YTBEPIKJICHUSIX HAa HAYYHBIEC TEMBI U TAKOE K€ MPABO APYIroro.

INPEAMETHBIE PE3YJIBTATbHI

K koniy oOyuenus B 7 KJjacce MpeaMETHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YJAIOIITUXCS YMEHUM:

WCIIOJIK30BaTh TOHATHSA: (U3MUECKHUE W XUMHUYECKHE SBJICHHS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJIeTh, TUMIOTE3a, CAUHUIIBI (PU3MUYECKUX BEIUYHH, aTOM, MOJICKYJa,
arperaTHble COCTOSIHMSI BellecTBa (TBEpIOE, JKUIKOE, ra3000pa3HOE), MEXaHUYECKOe
JIBH)KEHUE  (paBHOMEpPHOE,  HEPABHOMEPHOE,  MOPSIMOJMHENHHOE),  TPAaCKTOpHUS,
paBHOAEHCTBytoIas cui, Aedopmanus (ymnpyras, IUIacTUYECKas), HEBECOMOCTb,
COOONIAIOITUECS COCY/IBI;

paznuyath siBneHus (quddysus, TemioBoe JBMXKEHHME 4YacTHI[ BEIECTBa,
PaBHOMEPHOE JBUXEHHE, HEPABHOMEPHOE JIBMKCHUE, MHEPLUS, B3aUMOJICHCTBUE TEI,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpallEHUsA, NeEpenadya JaBIICHUS
TBEPJBIMU TEJAMU, XKUIKOCTAMU U Trazamu, aTMOchepHOe HaBJi€HHUE, IJIaBaHUE Tell,
MIPEBpAILICHUS] MEXaHUYECKON SHEPruu) MO ONUCAHUI0 UX XaPAKTEPHBIX CBOWCTB H
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE H3YYECHHBIX (PU3MUYECKHUX SIBICHUW B OKPYKaIOIIEM
MUpE, B TOM Yncie (GU3NIECKUE SBJICHUSI B IPUPOJIC: IPUMEPHI JBUKEHUS C Pa3TMIHBIMU
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CKOpPOCTSIMM B XMBOW M HEXWBOW NPUPOAE, ACHUCTBUE CHUJIBI TPEHUS B NPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro NaBICHMs Ha JKUBOM OpraHu3M, IJaBaHUE pbIO,
pBlUard B TEJE YEJIOBEKA, IPU ITOM INEPEBOAUTH MPAKTUYECKYIO 33/7ady B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUM;

ONKCHIBATh HM3YyYEHHBIE CBOWCTBA Tel U (PU3MUYECKHUE SBIICHUS, HUCIOJbB3Ys
¢uznyeckue BeTMUMUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMs, IyTh, CKOPOCTH,
CpeaHss CKOpPOCTb, CHJIa YIIPYI'OCTH, CUJa TSKECTH, BEC Te€ja, CUila TPEHUS, JABIICHHUE
(TBEpIlOTO TENa, KMUIAKOCTH, rasa), BBITAJKHUBAIOLIAs CHJIa, MEXaHW4yeckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKas U MOTEHIMAJIbHASl SHEPIHs), IpU OMUCAHUU MPABHILHO
TPaKTOBaTh (PU3MUECKUN CMBICI UCHOJIB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHUIIbI
(GU3MYECKUX BEIWYWH, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIINE JAaHHYIO (U3UYECKYIO
BEJIMYMHY C JIPyTMMHU BEIUYUMHAMH, CTPOUTH TIpapUKU HU3YYEHHBIX 3aBHCHUMOCTEN
(hU3UYECKUX BEIIMYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SIBJICHHUS U MPOILECCHI, HUCIOJIb3YS
MpaBUJIa CIOXKEHUs CHI (BIIOJb ONHOW mpsaAmoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J10Ka), «30710TOE MPABUII0» MEXAHUKHU, 3aKOH
COXpaHEHUsI MEXAaHMYECKOM HHEPruu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3HUECKHUE SIBJICHUSI, MPOLECCHl W CBOWCTBA TE€J, B TOM YHCIE H
B KOHTEKCTE€ CHTyallud [PaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHME W3 1—2 JOTMYECKHUX IIaroB
c onopoi Ha 1—2 u3y4eHHBIX CBOWCTBA (PU3MUECKUX SBJICHUN, PU3NUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a7adyd B 1—2 AEHCTBUSA, HUCMOJB3YyS 3aKOHBI U (HOPMYJIBI,
CBsI3bIBAIOLIME (PU3NUECKUE BETMUMHbBI: HA OCHOBE aHAJIN3a YCJIOBUS 33J]aul 3allChIBaTh
KpaTKO€ YCIIOBUE, MOJCTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYJbl M MPOBOIUTH
pacy€Thl, HAXOUTh CIIPABOYHBIE JIAHHbIE, HEOOXOIMMBIE JUIsl PEIICHU 3a]1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIYYeHHON (PU3NYECKON BETUUNHBL

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPHU MOMOLIM (PU3NYECKUX
METOJOB, B OIKMCAaHWU HCCIECIOBAHUSA BBIICIATH MPOBEPSIEMOE IPEAIIONIOKEHHE
(runoresy), pa3nIuyaTh U1 UHTEPIPETUPOBATH MOJIYUYEHHBIN PEe3yIbTaT, HAXOAUTh OLIMOKH
B XOJI€ OIIBITA, JENaTh BBIBOJBI IO €T0 Pe3ysbTaTaM;

MPOBOAMUTDH OIBITHI MO0 HAOTIOACHHUIO (DU3MUECKUX SBICHUM MM (PU3NUECKUX
CBOMCTB Ted: (OPMYyIUPOBATH MIPOBEPSEMBIE TPEIIOJIOKEHNUS, COOUPATh YCTaHOBKY
U3 IPEJIOKEHHOTO 000PYAOBAHHUS, 3AIIUCHIBATH XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBITIOJHATH MPAMbIE U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MacChl Tea, 00bEMa, CUJIbI
U TEMIEPATyphbl C UCHOIB30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPHUOOPOB, 3aMUCHIBATH
MoKa3aHus MpUOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMYMHBI OT JIPYrou
C HUCII0JIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JBUKYLIETOCS
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Teaa OT BPEMEHHU JIBMXKEHMS Te€Ja, CUJIbl TPEHUS CKOJBKEHHS OT Beca Tela, KayecTBa
00paOOTKM NOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIaaU
COIPUKOCHOBEHHUS TE€J, CUJIbl YIPYTOCTH OT YIJIMHEHUS IPYXXUHBI, BBITAIKUBAIOIIECH
CWIBI OT 00bEMa MOTrPY:KEHHOM dYacTW Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TEJIA, OT INIyOHHBI, HA KOTOPYIO IOTPY>KEHO TENO, YCIOBUM
IUIaBaHUs TEJl, YCJIOBUM PAaBHOBECHsS pbluara M OJIOKOB, y4acCTBOBAaTh B INIAHWUPOBAHUU
y4eOHOr0 HCCIIEJOBaHMsI, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEpPEHUs, CIeays
NPEAJIOKEHHOMY — IUIaHy, (UKCUpPOBATh pe3yJbTaThl MMOJIYYEHHOM 3aBUCHMOCTH
¢bu3nyecKux BETUYHMH B BUJE MPEAJIOKEHHBIX TaOJMUI] U TpaHUKOB, JA€IaTh BBIBOJbI
10 pe3yibTaTaM UCCIeI0BaHuUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTHh BEUIECTBA
KUJAKOCTH W TBEPAOTrO TeNa, CUJa TPEHUS CKOJIbKEHUs, JIaBIEHHE BO3/yXa,
BBITAJIKMBAIOLIAs CUJIa, IEUCTBYIONIAs Ha MOTPYKEHHOE B )KUAKOCTD TeNI0, KOAPUIIUEHT
MOJIE3HOTO JAEHCTBUSA MPOCTHIX MEXAHU3MOB), CJIEYS MPEIIOKEHHON HHCTPYKIUU: TIPU
BBIMIOJITHEHUM HM3MEPEHUH cOoOMpaTh HKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCISTH
3HAYEHHUE UCKOMOM BEJIUYHUHBL;

coOJ0IaTh MpaBWJIa TEXHUKU OE€30MacCHOCTH MpU padore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AMHAMOMETpP, COOOIAIOIIMUECS COCYIbl, OAPOMETp, pblYar, MOJBUXKHBIN U
HEMO/IBWKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € ONOpOW HAa HMX oOnucaHus (B TOM 4YHUCIE: MOJIIMIHHUKHA, YCTPOMCTBO
BOJOIPOBO/IA, THAPABIMYECKUM MpPEcc, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcocC,
apeoMeTp), MCMONb3ysl 3HaHUS O CBOMCTBAX (DPM3MUYECKUX SIBICHUH U HEOOXOAUMBbIE
(u3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHl (HAXOAUTh HH(GOPMAILMIO O NpHUMEpax) MNPaKTUYECKOTO
UCIOJb30BaHUsl (PU3MUECKUX 3HAHMM B MOBCEIHEBHOM MKU3HU [UIsl oOecnedeHus
0e3onmacHOCTH Mpu oOOpameHuu ¢ NOpuOOpaMu M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPaHEHUS 310POBbsl U COOJIIOJICHHSI HOPM 3KOJIOTHUECKOI0 MOBEJCHUS B OKpYKaroIien
cpene;

OCYUIECTBJISATh OTOOp MCTOYHMKOB HMH(popMauuu B MHTEpHETE B COOTBETCTBUU
C 33JJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIIEIATh HMHPOPMALIUIO, KOTOpask ABJIAETCS MPOTUBOPEUUBOM
WJIA MOKET OBITh HETOCTOBEPHO;

UCIOJb30BaTh IPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHuil  HAyYHO-TOIYJIAPHYIO
auTepaTypy (U3MUECKOrO COJAEpXKaHUs, CIPaBOYHBbIE MaTepuajbl, PECYpChl CETH
Wutepuer, Bnaaerb npuéMaMu KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus
uH(pOpMaLUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE KPATKUE NMUCBMEHHBIE M YCTHBIE COOOILEHUS HA OCHOBE
2-3 UCTOYHHUKOB MH(POPMAIHN (PUZUYECKOTO COACPHKAHUS, B TOM UUCIE MyOJIUIHO
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JieNaTh KpaTKue COOOIICHMSI O pe3yibTaTax MPOEKTOB MM Y4eOHBIX HCCIEeIOBAaHUM,
IpU 3TOM TPaMOTHO HCHOJB30BaTh M3YUYCHHBIM MOHATUHHBIA ammapaT Kypca (QU3HKH,
CONPOBOKJIATh BBICTYIUICHHE MPE3CHTALMEN;

IIPY BBITIOJTHEHUH YUEOHBIX POEKTOB U UCCIEA0BAHUI paclpeAeiaTh 00s13aHHOCTH
B IPYIIIIE B COOTBETCTBUM C TOCTABICHHBIMHU 3a/1a49aMH, CJICIUTD 32 BBIITOJIHEHNEM IIJIaHA
JIEMCTBUN, AaJI€KBaTHO OLEHUBATh COOCTBEHHBIA BKJIAJ B JAESTEIBHOCTb TIPYMIIbI,
BBICTpAaNBaTh KOMMYHHKAaTHUBHOE B3aMMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPY/KAKOIIUX.

K koHiy oOyuenus B 8 kijacce mnpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y 00yYaIOUIUXCsl YMEHUH:

MCIIOJIb30BAaTh OHATHSA: MACcCa U pa3MePbI MOJIEKYJI, TEIUIOBOE ABUKEHUE ATOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAIIINYECKIE U aMOp(HbBIE Tena,
HACBIIICHHBI U HEHACBIILEHHBII Map, BIAXHOCTh BO3/AyXa, TEMIEPATypa, BHYTPEHHS
SHEPrusi, TEIIOBON JBUTATENb, JIEMEHTAPHBIN AJIEKTPUUECKUN 3apsifi, SIEKTPUUECKOE
110JI€, TPOBOJHUKH U JUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE T10JIE;

pasnuyaTh sIBJIEHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIJIoNepeaaya, TEII0BOe
paBHOBECHE, CMa4YMBaHWE, KalWUISAPHBIE SBJICHUSA, WCIIAPEHHE, KOHACHCALWS,
IIJIABJICHHE, KpUCTAJI3ALUs (oTBEpaEBaHUE), KHUIIEHUE, TEIJIoNepe1ayda
(TemIonpOBOIHOCTh, KOHBEKIIMS, U3TyUYECHUE), AIEKTPU3aLus Tell, B3auMOACHCTBUE
3apsii0B, JEUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AUMOJCHUCTBHE
MarHuTOB, JEHCTBME MATHUTHOIO IOJS Ha MPOBOAHUK C TOKOM, JIEKTPOMAarHUTHas
WHIYKIUSA) 10 ONHCAHMI0 WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUECKOE SIBIICHHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYECHHBIX (PU3NYECKHUX SIBJIEHUN B OKpPYXKAIOLIEM
MHUpE, B TOM YHUCJE€ (PU3MYECKHUE SIBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KaNWUIIPHBIE SBJIEHUS B NIPUPOJE, KPHUCTAUIBI B Ipupozae, usnydyeHue CoiHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUUECKUE SBJICHUS B aTMOC(hEepe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMiiu, apeiid MoiarcoB, pojib MArHUTHOTO MOJIS AJIs )KU3HU Ha 3eMJie, MOJISIPHOE
CUSIHUE, TpPU OSTOM TMEPEBOAUTH MPAKTUUYECKYIO 3a7adyy B Yy4eOHYIO, BBIICIATh
CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NYECKUX SIBJICHUM;

ONMKCHIBATh HU3YYEHHBIE CBOICTBA TeN U (PU3MYECKHE SIBJICHUS, HCHOJb3Y
dbu3nyueckue BeIMYUHBI (TeMmIeparypa, BHYTPEHHSSI SHEPIHs, KOJIUYECTBO TEIUIOTHI,
yAeNbHas TEMIOEMKOCTh BEILECTBA, YAEJbHASA TEIUIOTA IUJIABJICHHUS, yAEJIbHAS TEIUIOTA
napooOpa3oBaHusi, yAelibHasg TEIUIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJIE3HOTO
JEWCTBUSL TEIUIOBOM MAIlMHBI, OTHOCHUTENIbHAS BIIAXKHOCTH BO3AYyXa, JJEKTPUYECKUN
3apsij, CUJIa TOKA, JIIEKTPUUYECKOE HANPSKEHUE, COITPOTUBJIEHNUE IPOBOJHUKA, YIEIIbHOE
CONPOTHUBJICHUE BEIIECTBA, pa00OTa U MOIIHOCTh JIEKTPUYECKOIO TOKA), IPU OMHUCAHUU
NPaBUJIBLHO TPAKTOBATh (PM3MUECKUN CMBICT MCHOJB3YEMbIX BEIWYUH, 0003HAUYCHUS U
CAVHUIIBI  (U3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
GU3MYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TIpadUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIIMYUH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKHUE SBJICHHUS W MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOEHUSI BEIECTBA,
MPUHIUI CYNEPIIO3UIINH TT0JIel (Ha KAYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa g yyacTka uenu, 3akoH [[xoyns—JleHna, 3akOH COXpaHEHHWs! SHEPIHH,
[P 3TOM J]aBaTh CJIIOBECHYIO POPMYIIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMAaTUYECKOE

BBIPAKECHUE;
OOBACHSTH (PU3NYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallUl  IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABISITh  [PUYUHHO-

CJICICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHUE U3 1—2 JTIOTMYECKUX IIAaroB ¢ onopoi Ha 1-2
W3YYCHHBIX  CBOMCTBa  (DU3WYECKUX  SBICHUW, (UBUUECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3aiayd B 2—3 ACHCTBUSA, UCIOJIB3YS 3aKOHBI UM (HOPMYJIBI,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aaul 3allUChIBATh
KpaTKO€ YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JUIsl PEIICHUs 3aJadyu, BbIOUpATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJIs €€ pellieHus], IPOBOJUTh PacYEThl U CPAaBHUBATh
MOJIyY€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIMTh MPU MOMOILIM (U3UUECKUX
METO/OB,  HCIOJBb3ySl  ONMCAHUE  MCCIENOBAHMS,  BBIIEIATH  IIPOBEPSIEMOE
MPEANOJIOKEHNE, OLEHUBATh MPaBUJIBHOCTh MOPSAKAa MPOBEACHHS HCCIEI0BAHUSA,
JIeNaTh BHIBOJIBI,

MPOBOJIUTH OMBITHl MO HAOMIOMEHUIO (U3UYECKUX SIBICHUNA WM (PU3HUECKHUX
CBOMCTB TeJ (KanWJUIPHBIE SIBJIEHUS, 3aBUCUMOCTb JIaBJICHUS BO3/yXa OT €ro 00béma,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBAaHMS MPU U3JyYEHHUH OT L[BETA
u3lydamome  (MOrJIomIaroniei)  MOBEPXHOCTH, CKOPOCTh  HCHAPEHUs  BOAbI
OT TEeMIepaTypbl XUAKOCTH M IUIOMAAM €€ MOBEPXHOCTH, 3JIEKTPU3ALMS Tel U
B3aUMOJICVCTBUE AJIEKTPUYECKUX 3apsA0B, B3aMMOJECHCTBHE IOCTOSHHBIX MarHHWTOB,
BU3yaJIM3allisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JE€HACTBUS MATHUTHOTO MOJIS
Ha TPOBOJHHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHWTa, CBOWCTBA 3JIEKTPOJIBUIATEIIS
IOCTOSTHHOTO TOKa): (OpMYyJIUpPOBaTh MPOBEPSEMbIE MPEAIOJIOKEHNUS, COOUpaATh
YCTaHOBKY U3 IIPEI0KEHHOTO 000PYI0BaHNs, OMTUCHIBATH X0/ OTBITa U (OPMYyITUPOBATH
BBIBO/IbI;

BBIIIOJIHATh MpSAMbIE HW3MEPEHHSI TEMIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTHU
BO3/lyXa, CHJIBl TOKA, HANpPSKEHUS C HCIOJIb30BAHWEM AaHAJIOTOBBIX MNPUOOPOB U
JATYMKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATh peE3yJbTaThl M3MEPEHUU C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPEIIHOCTH;

MPOBOANTH HCCIEAOBAHNUE 3aBUCUMOCTH OAHON (PU3MUECKON BETUUYHMHBI OT APYTOi
C UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHH (3aBHCUMOCTbh CONPOTHBIIEHHS IPOBOJHUKA
OT €ro JUIMHBI, [UIOIIA/IA TONIEPEYHOIO CEYEHUS U YAECIBHOIO COIPOTUBIICHUS BEIIECTBA
IPOBOJIHUKA, CUJIBI TOKA, UAYIIEr0 Yepe3 MPOBOJIHUK, OT HANPSKEHUSI Ha ITPOBOJIHUKE,
UCCJIEIOBAHUE IIOCJIEA0BATEILHOIO W MApaJUIEIbHOIO COEIUHEHUN IPOBOJIHUKOB):
IUTAHUPOBATh HCCJIEIOBAHUE, COOMPATh YCTAaHOBKY M BBITIOJTHATH M3MEPEHHUS, CIEIYs
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NpeIIOKEHHOMY TUTaHy, (PUKCHpPOBATh PE3yJbTaThl MOTYYCHHONW 3aBUCUMOCTU B BHUJE
TaOJIML ¥ rpauKOB, I€TIaTh BBIBOBI IO PE3YyJIbTaTaM MCCIIEA0BAHNUS;

MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (yAeTbHas TEMJI0EMKOCTh
BELIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pab0Ta U MOIIHOCTb AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys
PEJI0KEHHON MHCTPYKIMHU, U BBIYUCIIATh 3HAUCHUE BEINUHHBI;

coOnroaTh MpaBuja TEXHUKM O€30MacHOCTH Mnpu paboTe ¢ 1a00paTOpHBIM
obopynoBaHuEM;

XapaKTepU30BaTh MPUHIUIBI JACUCTBUS H3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha WX OmucaHus (B TOM YHUCIE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEpPMETP, BOJBTMETP, CUETUYMK DICKTPUUECKON
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTENbHBIE SJIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUUECKHUE MPEAOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSTHHOTO TOKAa), HCIOJb3YySl 3HAHMS O CBOWCTBAaX (PU3MUECKUX SIBJICHUM WU
HEo0X0uMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh HNPOCTbIE TEXHUYECKHE YCTPONCTBA M H3MEPUTENbHbIE MNPUOOPHI
10 CXEMaM U CXEMaTHYHbIM PUCYHKaM (3KHJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUIaTelb BHYTPEHHErO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH
CXEMbI JJIEKTPUYECKHX LIENeil C MOCIeN0BATENbHBIM U MNapajuleIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHUS JIIEMEHTOB AIEKTPUUECKUX LEEH;

MPUBOANTH TNPUMEPHl (HAXOIUTh HWH(OpPMALUIO O MNpPHUMEpPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHMM B TIOBCEAHEBHOM JKM3HM JUIsl OOECIeueHUs
0e30macHOCTH NP 0OpaILEHUH C TPUOOpaAMU U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS
37I0POBbS M COOTIO/IEHUS] HOPM 3KOJIOIMYECKOTO MOBEACHHUS B OKPYKAIOIIEH CPENIE;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznyeckoro cojaepxkanHusi B HHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHUW W MYTEM CpaBHEHUS AOIMOJIHUTENIbHBIX HWCTOYHHKOB
BBLACIATh HMH(OpMaALUIO, KOTOpas SBISETCA MPOTUBOPEUMBON WM MOXKET OBITh
HE0CTOBEPHOM;

UCIIOJIb30BaTh TMPHU BBINOJHEHUM Y4YE€OHBIX 3aJlaHUd  HAYYHO-TOMYJSPHYIO
aUTEPaTypy (U3MYECKOTO COJEpKaHMs, CIPABOYHbIE MaTEpHalbl, PECYpChbl CETH
WuTepHer, BhajeTh MNpuEéMaMH KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus
nH(pOpMaIKU U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPATKUE YCTHBIE COOOIIeHMs, 00001mas
UHGOPMAIIMIO U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO CONEP)KAaHUSA, B TOM YHCIIE
nyOJUYHO  NPEJICTaBIATH  pe3yJbTaThl  NPOEKTHOM  WJIM  MCCIENI0BATEIbCKOU
NEeATEIbHOCTH, NP 3TOM IPAMOTHO HMCHOJIb30BaTh M3YYECHHBIA MOHATUMHBIN anmapar
Kypca (PU3HKH, COMPOBOXKIATh BBICTYIUICHUE TPE3CHTALINCH;

IpU BBIOJIHEHUH Y4E€OHBIX MPOEKTOB U HCCIIEIOBAaHUN (PU3NYECKUX MPOIIECCOB
pacnpenenaTh O0sS3aHHOCTH B TPYNIIE B COOTBETCTBHM C IOCTABJICHHBIMHU 33Ja4aMH,
CIeIUTh 3a BBINOJHEHUEM IUIaHa JEHCTBUW M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHWBAaTh  COOCTBEHHBIA BKJaA B  JEATEIbHOCTh TPYNIBI, BBICTPAHBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBIISAA TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.
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K koHiy oOyuenus B 9 kijacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y 00yJarOIUXCsl YMEHUH:

UCIIOJIB30BaTh IOHATHS: CHCTEMA OTCYETA, MATEpUaJbHAs TOYKa, TPACKTOPUS,
OTHOCUTEIILHOCTh MEXaHMUYECKOro JBIKEHUS, Aedopmanus (ynpyras, miacTUYecKas),
TPEHUE, HEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTD U MEPETPY3KH, LIEHTP TSKECTH,
a0COJIIOTHO TBEP/AOE TEJO, LIEHTP TAXKECTU TBEPAOIO Tela, paBHOBECHE, MEXAaHUYECKUE
KOJIeOaHMS U BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPbI UCITyCKaHUS
U TIOTJIOILEHUs, anbda-, 0eTa- 1 raMMa-u3JIy4eHHs], U30TOIIbI, siIepHAsi YHEPTreTUKa;

pa3inyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHENHOE JBUKEHHUE,
PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE MaJIEHUE TeJ, pABHOMEPHOE
JIBI)KEHUE TI0 OKPYXXHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE JBIXKCHHE,
KoJjebaTenbHOe JIBIDKCHUE (3aTyXalllne W BBIHYXKICHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U [IPEJIOMIIEHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pasiioskeHue 0eIoro ceTa
B CHEKTP M CJOXEHUE CHEKTPaJbHBIX LIBETOB, AUCIEPCHsS CBETA, E€CTECTBEHHAs
PaAMOAKTUBHOCTh, BOSBHUKHOBEHUE JIMHENYATOrO CIIEKTPa U3IYyUYEHHUs) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE
SIBJICHHUE;

pacrno3HaBaTh MPOSBICHUE N3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOIIEM MUPE
(B TOM umcie puznyueckue SIBJICHUS B IPUPOJIC: TIPUIIUBBI U OTJIMBBI, JBIKCHUE TJIAHET
ConHeyHOM CUCTEMBI, pEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMM, 3€MJIETPSICEHHUE, CEUCMHUYECKHE BOJHBI, ILYHaMH, 3XO0, IIBETa Tel,
ONTHYECKUE  SIBJICHUS B  MpUpOJE, OHOJOrMYecKoe  JACHCTBUE  BHUJHUMOIO,
yIbTPa(PUOIETOBOTO M PEHTICHOBCKOTO M3JIYYEHUN, €CTECTBEHHBIM pPaTMOaKTUBHBIN
(G oH, KOCMHYECKHE JTyUHd, paIMOAKTUBHOE U3ITyYCHHE TPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaIMOAKTUBHBIX M3JIy4CHUH Ha OpraHU3M UeJIOBEKa), MpU ITOM TMEPEBOAUTH
MPAKTUYECKYIO 3a/lauyy B y4eOHYIO, BBIACNATH CYIICCTBEHHBIE CBOMCTBA (TIPU3HAKH)
(U3UYECKUX ABICHHUI;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel U (U3UYECKUE SBJICHHS, HCIOJIb3Ys
bu3nueckue BEIMYMHBI (CPEAHSIst 1 MTHOBEHHAs CKOPOCTh Tella MPU HEPaBHOMEPHOM
JIBW)KCHUM, YCKOPEHME, MEPEMEIICHUE, MMyTh, YIiOBas CKOPOCTh, CUJa TPEHMS, CHJIA
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO MaJIeHNus, BEC TeJla, UMITYJIbC TeJa,
UMIYJIBC CHUJIBI, MEXaHWYecKas paboTa M MOIIHOCTb, MOTEHIMAIbHAS YHEPIHsl Tena,
MOJHSATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrUsl CXKATOW MPY>KUHBIL,
KMHETHYECKasi SHEPTHUs, MOJTHAS MEXaHWYEeCKasi JHEPTusl, IEPUO/l U YacTOTa KOJeOaHui,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOpPOCTb CBETa, IIOKA3aTellb
IPEJIOMJICHUSI Cpelibl), MPU OMHCAHUU NPABUIBHO TPAKTOBAaTh (DUINYECKUN CMBICIHT
UCIIOJIb3yeMbIX BEINYWH, 0003HAUYCHUS W CAWMHUIBI (PU3MUECKUX BEIMYMH, HAXOJIUTH
(dbopMyIIBI, CBSA3BIBAIONINE NMAHHYIO (U3UYECKYIO0 BEIMYHMHY C JIPYTUMU BEIMYHMHAMM,
CTPOUTH IPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKHUX BEIUYMH;
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XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SBICHHUS W TPOIECCHI, HCIOIB3YS
3aKOH COXPaHECHHsI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPHUHIIMII CYTIEPIIO3UIUH
CWJI, TPUHIUN OTHOCUTENBHOCTH ['amwies, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHS
UMITYJIbCA, 3aKOHBI OTPKECHUS U TIPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO
M MacCOBOTO UYHCENT TPH SISPHBIX pEaKIusAX, MpPH OTOM JaBaTh CIOBECHYIO
(GopMyITHUPOBKY 3aKOHA M 3aIMCHIBATH €T0 MATEMaTHIECKOE BBIPAKEHHE,

OOBACHITh (PU3MUYECKHUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHCJE W B KOHTEKCTE
CUTyalluii  TPAKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPHYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKUX I11aroB ¢ ONopoit Ha 2—3
M3YYCHHBIX  CBOMCTBa  (DM3WYECKUX  SABICHUH, (U3WUECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTrh pacu€THble 3ajayd (ONMUpAIOIIMecs Ha CHUCTeMY W3 2-3 ypaBHEHHN),
WCITONIB3Yysl 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOIMINE (PH3WYECKHUE BEIMYWHBI: HAa OCHOBE
aHaIM3a yCIIOBUS 3aJ]a4M 3aIlMChIBATh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIOIINE WU
M30bITOYHBIE JJaHHBIC, BHIOMPATHh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIC IJISI PEIICHMUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUYHOCTD MOTYYSHHOTO 3HAYCHUS (PU3HICCKON
BEJTUYMHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOUM (HU3UIECKUX
METO/JIOB,  HWCIIOJB3yS  OMHCAaHWUE  WCCIICNOBAaHMS,  BBIACIATH  MPOBEPSIEMOC
MIPEANOJIOKECHNE, OIICHUBATh TMPaBUJIBLHOCTh TMOPSAKAa MPOBEACHUS HCCIICIOBAHNUS,
JIeNaTh BHIBOJIbI, UHTEPIIPETHUPOBATH PE3YJIHTATHl HAOIIOJCHHUM U OTIBITOB;

MPOBOJUTH OMBITHl MO HAOMIOAECHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOWCTB TeJ (M3ydeHHE BTOpOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTH TIEpHUOa KoJIeOaHU TTPYKWUHHOTO MasTHAKA OT MacChl Ipy3a u KECTKOCTH
NPY)KHWHBI M HE3aBUCHUMOCTH OT aMIUIUTYABl MAajbIX KOJCOAHMH, MPAMOIHHEHHOE
pacmpocTpaHeHHE CBeTa, pa3joKeHHE Oeloro cBeTa B CIEKTP, M3YyUYECHHUE CBOWCTB
n300pakeHusl B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs MpeaMeTa B cOOMparole
JIMH3€e, HaOJII0ICHUE CIIOMIHBIX M JIMTHEHYATHIX CIICKTPOB U3YyUEHHUS): CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY M3 U30BITOYHOTO HAOOpa 000pyI0BaHMs, OMMUCHIBATH XOJ1 OTBITA U
€ro pe3yJbTaThl, POPMYIUPOBATH BEIBOBL;

MIPOBOJIUTH TIPU HEOOXOIUMOCTHU CEPUIO MPSIMBIX U3MEPEHUMN, OMPEesis CpeIHee
3HAYCHHE U3MepsSIeMOi BeTWYMHBI ((OKYCHOE pPACCTOSIHHE COOHMPAONICH JIMH3HI),
000CHOBBIBATh BHIOOD CIIOCO0a U3MEPEHUS (M3MEPUTEIHLHOTO ITPUOOPA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PM3MUECKUX BETUYNH C UCITOJIH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HayaJIbHON CKOPOCTH, TIeproia KoJIeOaHU MaTeMaTHIeCKOro MasiTHUKA OT JJTMHBI
HUTH, 3aBUCHUMOCTH yTjla OTPAXEHUS CBETa OT YIJIa MAJCHUS WU YIJIa TMPEIOMIICHUS
OT yrIJia MajJieHus): TUIAaHUPOBATh HCCIEAOBaHNE, CAMOCTOSTEILHO COOUpaTh YCTaHOBKY,
(uKCHpPOBAaTh PE3yNbTAThl MOTYYCHHONH 3aBHCHUMOCTH (PU3NYECKUX BEIUYHH B BHJIC
TabnuIl 1 TpaduKOB, IEIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHUS;

27



MPOBOANTH KOCBEHHBbIE M3MEPEHUsS (U3MUYECKUX BEIUYUH (CPEAHSISI CKOPOCTh U
YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHUE CBOOOJHOIO IMaJICHUs,
HKECTKOCTh MPY>KUHBI, KOADOUIIMEHT TPEHUsI CKOJbXKEHUS, MeXaHudeckas padbora u
MOIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHII MaTeMaTHUYE€CKOTrO U MPY>KUHHOTO MasiTHUKOB,
ONTHYECKas CHJIa COOMPAIOIIEH JTMH3BI, paIMOAKTUBHBIN ()OH): MIIAHUPOBATH U3MEPEHHS,
coOuparh 3KCHEPUMEHTAIBHYI0 YCTAHOBKY U BBIMIOJHATH HW3MEPEHUs, CIeays
IPEJIOKEHHOW HWHCTPYKIMHU, BBIUKCIATH 3HAYEHHWE BEJIMYMHBI W aHAJU3UPOBATh
IIOJIy4YE€HHBIE PE3YJIbTAThI C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUN;

coOyroaTh MpaBujia TEXHUKH OE30MaCHOCTU TIpu paboTe ¢ JabopaTOpHBIM
o0opyIoBaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKH U3YUYEHHBIX (PU3NYECKUX MOJIENCH: MaTepuaibHas
TOUYKa, a0COJIOTHO TBEPJOE TEJIO, TOUEUYHBIH HCTOYHUK CBETa, JIy4, TOHKas JMH3a,
IJIaHeTapHasi MOJEb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO $71pa;

XapaKTEepPU30BaTh MPHUHIUIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX ONMUCAHUA (B TOM YHCIIE: CIUAOMETP, JATYMKU TOJOKECHHUS,
paccTOsSIHUS U YCKOPEHHUS, paKkeTa, 9X0JI0T, OUKH, IEPUCKOT, (oToanmnapar, ONTUIECKUE
CBETOBOJIbI, CIEKTPOCKOIN, JO3UMETp, Kamepa BunbcoHa), HCHIONB3YyS 3HAHUS
0 CBOMCTBaxX (PM3MUECKUX SBJICHUN U HEOOXOAMMbIC (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUUYECKUX MPOLECCOB MPU PEIICHUN
y4eOHO-TIPAKTUUECKUX 3a]lad, ONTHYECKHE CXEMBbl [JIsl TOCTPOEHUS H300paKeHH
B IUIOCKOM 3€pKajie U COOMparoIen JMH3e;

OPUBOAUTH MpPUMEPHl (HAXOAUTh HMHGPOPMALMIO O NPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B IOBCEAHEBHOM >KM3HU I OOecredeHHs
O0e3omacHOCTH TMpu oOOpamieHMH ¢ NOpudopaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUSs 3/10pOBbsl U COOIOACHNS HOPM SKOJIOTHYECKOI0 MOBECHUS B OKPYKaroIIen
cpene;

OCYUIECTBJIATh MOUCK WH(poOpManuu Qunyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs TOUCKOBBIM 3ampoc, HAXOAWUTh MYTH OMNpElEIeHUs
JIOCTOBEPHOCTH TOJIYYE€HHOW wWH(GOpMallUM HA OCHOBE WMEIOIIMXCS 3HAHUU U
JOTOJTHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh IPU  BBINOJHEHUU YYEOHBIX 3aJlaHuil  HAay4YHO-TIOIMYJISPHYIO
AUTEPATypy (U3UYECKOTO COJAEpKAHMS, CIPABOYHbIE MaTEpHalbl, PECYpChbl CETH
WuTtepner, Bnaaerb nOpuéMaMyd KOHCIIEKTHMPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaIu U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBE
uHbOpMAIlMK W3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO COACpXKAHUS, MyOIHMYHO
IPEJICTABIISATh PE3ybTaThl IPOESKTHON WIIM UCCIIEI0OBATENbCKOU JEATENBHOCTH, IPU ITOM
rPAaMOTHO HCIOJIb30BaTh W3YYCHHBIM NOHATUMHBIA ammapar HM3y4aeMoro pasielia
GU3MKK M COMPOBOXAATh BBICTYIUIEHHWE IMpEe3eHTalel Cc y4e€ToM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

®denepanbHas pabouas nporpamma | duznka. 7-9 knaccsl (0a30BbIA YPOBEHb)

7 KJIIACC
Ne HanmenoBanue KommuectBo | [Iporpammuoe coaepkanre |  OCHOBHBIE BUJIBI I€ATEILHOCTH 00YYaIOIIUXCS
/T pa3ziesioB U TeM 4acoB

y4eOHOTO0 MpeMeTa

Pazngen 1. ®usuka u ee poJib

B IIO3HAHUM OKPY’KAK0IIEro Mupa

BenuuuH. Gusnueckue
npubopsl. [lorpemnocTs
U3MEPEHUMN
MexnyHapoaHas cuctema
€IMHULL

1.1 | ®usuka— Hayka 2 ®dusuka — Hayka o mpupoze. | BoisiBnenue paznuuuii Mexay GU3HUIecCKUMU U
0 MpUpoe SBneHUst IPUPOIBI. XUMUYECKUMU TTPEBPaICHUSIMU.
dusnyeckue SIBICHUS: Pacno3naBanue u knaccudukarus GU3nIeCcKux
MEXaHUYECKHUE, TCIUIOBbIC, | SABJICHHWI: MEXaHHMYCCKUX, TCIJIOBBIX,
AIEKTPUUYECKUE, ANEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIC, CBETOBLIC, Habmronenue u onvcanne Pu3NUeCcKux sIBJICHUN
3BYKOBBIC
1.2 | ®usuueckue 2 dusnueckre BEIUUYNHEL. OrnpeneneHue UEeHbI JETCHUS Kb
BEJINYHHBI N3mepenue puznueckux U3MEPUTEIHLHOTO IPUbOOpa.

HN3mepeHnune TMHENHBIX Pa3MEPOB TEII U

IIPOMEKYTKOB BPEMEHU C YUETOM MOIPEIIHOCTEM.

N3mepenne 00bEMa )XUIKOCTH U TBEPIOTO Tea.
N3mepenune temnepatypsl pU MNOMOIIU
KUJIKOCTHOTO TEPMOMETPA U TaTUMKA
TeMIIepaTyphl.

BrinonHeHne TBOPUYECKUX 3aJaHUI 110 TOUCKY
CIOCOO0B U3MEPEHHUSI HEKOTOPBIX (PU3HMUECKUX
XapaKTEepUCTHK, HATPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIIIUX PACCTOSIHUHN, MaJIbIX
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®denepanbHas pabouas nporpamma | duznka. 7-9 knaccsl (0a30BbIA YPOBEHb)

MPOMEXYTKOB BpeMeHu. OOcyx1eHne
IpeIaraéMalx Croco0oB

1.3. | EcTrecTBeHHO- 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bACHAIOMNX MPOCTHIE
HAy4YHbI METOJI €CTECTBEHHBIE HAYKH SBJICHMSI, HAIIpUMED:
NO3HaHMS U3y4aroT IPUPOLY. — MI0YEMY OCTaHABJIMBAETCS JBUKYLIEECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAJILHOM TOBEPXHOCTH TEJIO;
METO/] IO3HAHMUSL: — II0YEMY B JKapKyo IIOroly B CBETJION OJEXKIE
HaOJI0/IeHuE, TOCTAHOBKA | MpoXJIaaHel, yeM B TéMHOIL. [Ipenioxenue
Hay4HOI'0 BOIIPOCa, CIIOCOOOB MPOBEPKU TUIIOTES.
BBIJIBUKEHUE TUIIOTES, [IpoBeneHue uccaeqoBaHus O MPOBEPKE KAKOK-
HKCIIEPUMEHT 110 IPOBEPKE | TMOO rUIOTE3bI.
TUIIOTE3, OOBSICHEHHE [TocTpoenue npocTeiiux Mmoaene puanaeckux
Ha0JII01TaeMOT0 SIBIICHUSI. SBJICHUM (B BUJI€ PUCYHKOB WJIM CXEM ), HAIPUMED
Omnucanue pu3nUECKUX naJieHre NpeaMeTa; NPSIMOJIMHENHOE
SBJICHUH C TOMOILBIO pacnpoCTpaHEHHUE CBETA
MoZeIen
Hroro no pazaeny 6
Pa3znean 2. IlepBoHayasibHbIe CBeJIEHHSI 0 CTPOEHUM BelleCTBA
2.1 | Crpoenue BelecTna 1 CrpoeHue BeliecTa: Habmoienue u MHTEpIpeTanus OnbIToB,

aTOMBI U MOJIEKYJIbI, UX
pa3mepsbl. OMnbITHI,
JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHUE
BEILECTBA

CBUCTEIHCTBYIOINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C UCMoJIb30BaHueM (GoTorpaduit, MOTyIeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
nabopaTtopHas pabora no Teme: «OreHka
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TMaMeTpa aToMa METOJIOM PSIJIOB
(c ucronp3oBanueM (pororpaduii)y.
Omnpenenenre pa3MepoB MaJbIX T

2.2 | JIBukeHue u
B3aUMOJIENCTBHE
YaCcTHI] BEIISCTBA

JIBH>KEHME 4aCTHIl
BeniecTBa. CBsI3b CKOPOCTH
JIBAKECHUS YaCTHUI]

C TEMIIEPATYPOH.
BbpoyHOBCKO€ nBHXXEHUE,
auddysus.
B3anmoneiicTBue yacTuiy
BEILIECTBA: IPUTSIKEHUE U
OTTaJIKUBaHHUC

Habmonenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKEHUS U sIBIICHUS TUdPy3un.

[IpoBenenue u 00BICHEHUE OTIBITOB

10 HaOJIOIEHUIO TETIJIOBOTO PACITUPEHUS Ta30B.
[IpoBenenue u 00BICHEHUE OMBITOB 1O
OOHaPYKEHHUIO CHUJT MOJICKYJISIPHOTO MPUTSKCHHSI
Y OTTAJIKWBaHUS

2.3 | ArperaTHble
COCTOSIHUS BEILIECTBA

ArperaTHble COCTOSIHUS
BEILIECTBA: CTPOCHUE ra3oB,
KHUJIKOCTEU U TBEPABIX
(KpUCTAITMYECKUX ) TEIT.
B3auMocBs3p Mexay
CBOWCTBaMH BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoenreM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUN
BO/IbI

Onucanue (C UCMOIB30BAHUEM MTPOCTHIX
MojieJieil) OCHOBHBIX Pa3u4Mil B CTPOCHHUH ra3oB,
AKHUJIKOCTEU U TBEPABIX TEIL.

OObsicHEHUE MaJION COKMMAEMOCTH KUJKOCTEN U
TBEPJBIX TEJI, OOBITION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TEN U
TEKYYECTH KUIKOCTH.

[IpoBeneHre ONBITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUU BOJIbI YaCTUIIbI HAXOSTCS
B CpEJIHEM JaJbllie APYT OT Apyra (MIOTHOCTb
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBS3U MEXKIY
O0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIBI U
CYILIECTBOBAHHEM BOJIHBIX OPraHM3MOB

(MC — Ouonorusi, reorpadus)

Hroro no pazneny
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denepanpHas padodas mporpamma | Pusnka. 7-9 kmacchl (6a30BBIN YPOBEHB)

Paznen 3. /IBu:xeHHue M B3aUMO/ieiicTBHE TeJl

3.1 | Mexanuueckoe 3 Mexannueckoe nBuwxenue. | McciegoBanue paBHOMEPHOTO IBUKEHHUS,
JBUKCHHE PaBHOMEpHOE 1 OIIpeJIeIEHNE €ro IPU3HAKOB.
HepaBHOMepHOE ABmkenne. | HabmoneHne HepaBHOMEPHOTO IBUKEHUS U
Ckopocts. Cpenusis OTIpe/IeNICHUE €r0 OTIANYNN OT PAaBHOMEPHOTO
CKOpPOCTbH MPHU JBUKECHHUSL.
HEpaBHOMEPHOM OmnpeneneHne CKOpOCTH paBHOMEPHOTO
ABWKEHUHU. Pacuér iyt 1 | ABMOKEHHMS (IIApUKA B XKUIKOCTH, MOJEIIH
BPEMEHU JBHKEHHUS JIEKTPUUYECKOT0 aBTOMOOWIIS U T.11.).
Omnpenenenue cpeaHeil CKOPOCTU CKOIbKEHUS
OpycKa WM IIapuKa Mo HaKJIIOHHON TIOCKOCTH
Pemienue 3agau Ha onpeneieHre myTu, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO JIBUKCHHUS.
Ananu3 rpaguKOB 3aBUCUMOCTH ITyTHU U CKOPOCTH
OT BpEMEHHU
3.2 | Unepuus, macca, 4 SABnenne nnepuun. 3akon | OObsACHEHUE U POTHO3UPOBAHUE SIBJICHHIA,

IIJIOTHOCTB

uHepuuu. B3anmopencteue
TeJI KaK IPpUYrMHA
W3MEHEHUSI CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTHU TEJIa.
[InoTHOCTH BEllleCTBA.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IMHHIIE 00BEMA
BEIIIeCTBA

00OyCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IIPOUCXOJIUT TIPH TOPMOKCHHH HITH PE3KOM
MaHEBpPE aBTOMOOWIIS, TOYEMY HEBO3MOIKHO
MTHOBEHHO MTPEKPATUTh JIBMYKCHHE Ha BEJIOCHIIC]IC
WK caMOKaTe U T. 1.

[IpoBencHME M aHAIIN3 OIIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBYDKEHUS TEJa B PE3yJIbTaTe JCHCTBUS HA HETO
JIPYTHUX TEI.

Pemenue 3ama4 Ha onpeieIeHUE MacChl TENa, €ro
00BbEMa M IJIOTHOCTH.

32




®denepanbHas pabouas nporpamma | duznka. 7-9 knaccsl (0a30BbIA YPOBEHb)

[IpoBeneHue u aHamU3 ONBITOB,
JTEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MCHEHUS
CKOPOCTH T€Jia OT €r0 MacChl pH
B3auMoiericTBuM Tei. MI3mepenue Maccol Tena
Pa3IUYHBIMU CIIOCOOAMH.

Onpenenenre IIOTHOCTH TeJla B pe3yJIbTaTe
M3MEPEHHUS €r0 Macchl U 00BEMA
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Cumna. Buaper cun

14

Cuita Kak xapakTepuCTHKa
B3aUMOJECHCTBUS TE.
Cua ynpyrocTty u 3aKoH
I'yka. 3mepenune cumsl

C IOMOUIBI0 TUHAMOMETDA.
SIBneHHE TATOTEHUS U CHJIA
TskecTd. Cuia TSKEeCTH
Ha JAPYTHX IUIaHEeTax.

Bec Tema. HeBecomocTs.
CnoxxeHnue cuil,
HAIIPaBJICHHBIX 11O OAHOU
MIPSIMOMU.
PaBHOAEHCTBYIOIIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIbYKEHHS U TPEHUE
nokos1. Tpenue B mpupoze
Y TEXHUKE

N3ydyeHne B3aMMOJEHCTBUS KaK IPUYHHBI
M3MEHEHHUSI CKOPOCTH TeJa WK €ro AeopMariim.
Onucanue peajlbHbIX CUTYallUid B3aUMOJEHCTBUS
TEJ ¢ TOMOUIBIO MOJIENIEH, B KOTOPBIX BBOAUTCS
MOHSTHE U N300paKEHUE CUIIBI.

N3yuenue cunsl ynpyroctu. MccnenoBanne
3aBHCHUMOCTH CUJIbl YIIPYTOCTHU OT YJUIMHEHUS
PE3UHOBOTO LIHYpa U MPYKUHBI

(c mocTpoenuem rpaduka).

AHanu3 NpakTU4YECKUX CUTyalUil, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocts Msi4a, KpOCCOBOK, BETOK JI€peBa

u 1p.).

AHanu3 cuTyalnuii, CBI3aHHbIX C BJICHUEM
TATOTEHUSI.

OObsicHeHUE OPOUTAITLHOTO IBM)KCHHUS TUIAHET

C MCTIOIh30BAaHUEM SIBIICHUS TATOTEHUS U 3aKOHA
MHEPILINU.

N3mepenue Beca Teja ¢ MOMOILbIO IMHAMOMETPA.
O60CcHOBaHKE ATOTO CIIOCOOA U3MEPEHHUS.
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Ananmmu3 u MOJCJIMPOBAHUC ABJICHUA HCBCCOMOCTH.

DKCIEepUMEHTAIbHOE MOJIy4eHUE MTpaBuiia
CJIOKEHUSI CUJI, HAITPABJICHHBIX BJI0JIb OJJTHOM
npsiMoid. OnpeieNeHue BETNYHHbI
PAaBHOJICMCTBYIOIIEH CHIL.

N3ydeHne cuibl TPEHHS CKOJIBKEHUS U CUITBI
TPEHUS MMOKOSI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

OT CHWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
MMOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYaALIUI, B KOTOPBIX
MPOSABIISIECTCS AEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CITOCOOBI €€ YMEHBIIICHUS WU
yBeIIMYEHHUs (KaTaHHE Ha JIbIKAX, KOHbKAaX,
TOPMOKEHUE aBTOMOOWJIS, UCIIOJIB30BaHNE
MOAIIMITHUKOB, INIaBaHUE BOJTHBIX JKUBOTHBIX
u ap.). Pemenue 3aau ¢ uCnoabp30BaHUEM
dhopmyit 1u1st pacd€Ta CUIIbI TSXKECTH, CUITBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro o pasgemny 21

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, }KUAKOCTEI 1 ra3oB

4.1 | daBnenue. Ilepenaua 3
TABIICHUST TBEPIBIMU
TEaMH, KUJAKOCTIMU
U Ta3aMu

JaBnenue. CriocoObl
YMCHBIIICHUS ¥ YBEIIMYCHUS
naBicHus. J[aBieHue rasa.
3aBUCUMOCTbD JaBJICHUS
rasa ot o0néma,
TEeMITepaTypHI.

AHann3 1 00BSICHEHUE OIBITOB U MMPAaKTUYCCKHUX

CHTYalUil, B KOTOPBIX MPOSIBIISIETCS CHIIa
TaBIICHUSI.

ObocHOBaHME CIOCOOOB YMEHbBILICHUS U
YBEIMUYCHHS JaBIICHHUSI.

N3y4yeHne 3aBUCUMOCTH JIaBJICHUS ra3a

34



®denepanbHas pabouas nporpamma | duznka. 7-9 knaccsl (0a30BbIA YPOBEHb)

Ilepenaua naBneHus
TBEPABIMU TEIIAMHU,
JKUJIKOCTSIMHU U Ta3aMH.
3akon Ilackans

0T 00BbEMa U TeMIEepaTyPHhl.

N3ydyeHne ocoOeHHOCTEN nepeaun JaBJICHUs
TBEPABIMU TEJIAMU, KUJIKOCTAMU U Ta3aMHu.
O00cHOBaHME PE3YIIHTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCHEepUMEHTAIBHOE TI0KA3aTENBCTBO 3AKOHA
ITackans.

Pewmenue 3ana4 Ha pacy€r qaBICHUS TBEPAOTO
Tena

4.2 | laBmeHue )KUIKOCTH 3aBHCHUMOCTD JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JaBJICHUS KUIKOCTH
KHUJKOCTH OT TJTyOUHBI. OT ITyOHHBI TOTPYKEHUS U TJIOTHOCTH JKUJIKOCTH.
ITueBMaTnueckue Mamuael. | Habmonenne u 00bSICHEHNE THPOCTATUYECKOTO
I'mppocratnueckuit rapajokca Ha OCHOBE 3aKoHa [lackains.
napagokc. Coobmarontuecs: | 3ydeHue coobmaronmxces cocyaoB.
cocyasl. ['napaBinyeckue Pemenue 3ana4 Ha pacy€T naBiIEHUS KUIKOCTH.
MEXaHU3MBbI OOBsicHEHUE TIPUHITUTIA ICEUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMATHYECKUX
MallIiH.
AHanu3 1 00BsICHEHNE IPAKTUIECKUX CUTYAITUH,
JEMOHCTPHUPYIOITUX MPOSBJICHUE TaBICHUS
KUJKOCTH U 3aKkoHa [lackans, Hanmpumep
MIPOIIECCOB B OPraHU3Me IIPH TIyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emin u DKCIepuMeHTaIbHOE 0OHAPYKEHHE
JaBJICHHUE aTMoc(epHOe JaBJICHHE. aTMOC(epHOro JTaBJICHUS.

HpI/I‘{I/IHBI CymCCTBOBAHUA

Amnann3 1 00bSICHEHNE ONBITOB U IMPAKTUYCCKHUX
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BO3JIYITHON 000JI0UKH
3emuin. OnbiT Toppuyesu.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo JTaBJICHUS
OT BBICOTHI HaJl YyPOBHEM
Mmops. [TpubGopsr

TUTSI I3MEPEHUS
aTMOC(EpPHOTO JTaBICHUS

CUTYAlllM, CBSI3aHHBIX C JEUCTBUEM
aTMOC(EepHOTO JaBIICHUS.

OObsicHEHUE CYIIECTBOBAHUS aTMOC(EpPbI
Ha 3eMJIE€ U HEKOTOPBIX IJIAHETAX WJIU €€
OTCYTCTBUS Ha APYrux ruianeTtax u JlyHe.
OOBbscHEHNE U3MEHEHUS TUIOTHOCTH aTMOC(EPHI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JIABJICHUSI OT BBICOTHI.

Pemenue 3a1a4 Ha pacy€t aTMOChEepHOTO
JIaBJICHUSI.

N3yuenue ycrpoiictBa 6apomeTpa-aHepouia

4.4

JlericTBUE )XUJKOCTH U
rasza Ha Morpy>K€HHOE
B HUX TEJIO

JleicTBUE )KUAKOCTHU U ra3a
Ha MOTPYKEHHOE B HUX
Teno. Bertaakusaromniasa
(apxumenoBa) cuia. 3aKoH
Apxumena. [InaBanue tei.
BosznyxonnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE IEUCTBUS
YKAJIKOCTHU U ra3a Ha IIOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BbITAIKUBAIOIIEH CUJIBI,
JNIEUCTBYIOIIEH HA TEJIO, MIOTPYKEHHOE

B KUJIKOCTb.

[IpoBenenue u 00CYX AC€HHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITUIKUBAIOIIEN CUJIBI, IEMCTBYIOILIECH HA TEJIO
B JKUJIKOCTH, OT 00bEMA NMOTPYKEHHOU

B )KUJIKOCTh YaCTH TE€JNA U OT IIJIOTHOCTHU
AKUJIKOCTH.

IIposepka nezasucumocmu 8bimaaKugaowen
cuvl, 0elcmayouell Ha mejio 8 HCUOKOCMU,
om maccyl meud.

HccenenoBanne 3aBUCMMOCTH Beca Tejla B BOJE

0T 00bE€Ma MOTPY>XKEHHOM B KHUIAKOCTH YaCTH TeJa.

36



®denepanbHas pabouas nporpamma | duznka. 7-9 knaccsl (0a30BbIA YPOBEHb)

Pemenue 3a1a4 Ha IpUMEHEHUE 3aKOHA
ApxuMena u yCIOBUS IIJIaBaHUS TEI.
KoncTtpynposanue apeoMerpa uim
KOHCTPYHUPOBAHHUE JIOJIKU U ONPENEIICHNE €€
Ipy30I10ABbEMHOCTH

Hroro no pazneny

21

Paznen 5. PabGoTra 1 MOIIHOCTh. JHEPIUsi

5.1

PaGora u MouHoOCTh

3

Mexanunueckas padoTa.
MomHOoCTh

DKCIEpUMEHTAIBHOE OINPEETICHUE
MEXaHUYECKON pabOThl CHUJIBI TSHKECTH

NIpH MAJICHUHU TEJIa U CUJIbI TPEHUS

[IPA PABHOMEPHOM IEPEMEILICHUU TENa

10 TOPU30HTAIIBHON MMOBEPXHOCTH.

Pacuér momHOoCTH, pa3BUBaEMOM MPHU MOABEME
T10 JICCTHHMIIC.

Pemenue 3anau Ha pacu€T MEXaHUYECKOM pabOThI
1 MOIITHOCTH

52

[IpocThie MEXaHU3MBI

IIpocTeie MEXaHU3MBI:
phIuar, 6J10K, HaKJIOHHAs
IocKoCTh. [IpaBuio
PaBHOBECHS phlUara.
IIpumenenue npasuna
pPaBHOBECHS pblyara

K 0J10Ky. «30510TOC
npaBuio» Mexanuku. KI1J]
MIPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OnpeneneHre BbIUTPHIIIA B CUJIE TPOCTHIX
MEXaHU3MOB Ha IPUMEpPE pblyara, MoJBHKHOTO U
HEIIOIBHYKHOTO OJIOKOB, HAKJIOHHOU IIJIOCKOCTH.
HccnenoBanue ycioBUsl paBHOBECHS pblyara.
OOGHapykeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
HCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKXKe

B )KUBBIX OpraHU3Max.

DKCIEpUMEHTAIBHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT IpH MPUMEHEHUHU TTPOCTHIX MEXaHNU3MOB.
Onpenenenue KII/[ HakTOHHOM IJIOCKOCTH.
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Pemenune 3ana4 Ha MprMEHEHUE TPaBHIIA
paBHOBecus peryara v Ha pacuet KII/]

5.3 | Mexannyeckas 4 Mexanuueckas SHEpTHusl. DKCnepuMEHTAIBHOE ONPeIeTICHUE N3MEHEHHUSI
HEPrUs Kuneruueckas u KMHETHUYECKOW U MOTEHMAIbHOW SHEPTUH Tea
NOTEHIHAJIbHASI SHEPTHUA. IIPU €70 CKaThIBAHUU 110 HAKJIOHHOW IJTIOCKOCTH.
[IpeBpamenue ogaoro Buna | DopmynupoBaHue Ha OCHOBE UCCIEIOBAHUA
MEXaHUYECKOMN SHEPruun 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.
B Ipyroi. 3akoH OO6cy:xeHne rpaHull TPUMEHUMOCTH 3aKOHA
COXpaHEHUSs SHEPTUU COXpaHEHUs YHEPTUU.
B MEXaHUKE Peienue 3aa4 ¢ uCnoyib30BaHUEM 3aKOHA
COXpaHEHUs YDHEPTUU
Htoro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB 110 ITPOT'PAMME
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8 KJIACC
Ne HaumenoBanue KoanuectBo | I[Iporpammuoe cogepkanue | OCHOBHBIE BUIBI I€ATEIbHOCTH O0YUYaIOIIUXCS
/i pa3ziesioB U TeM 4acoB

y4eOHOro npeaMera

Paszgea 1. TenyioBbIe iBJIeHUA

1.1

Ctpoenue u cBOMCTBA
BEILECTBA

OCHOBHBIE MTOJOKEHUS
MOJIEKYJISIPHO-KHHETUYECKOU
TEOPUU CTPOCHUS BEILIECTBA.
Macca n pa3mepsl aTOMOB U
MOJIeKyJ1. ONBITHI,
NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mopenu TBEpAOTO, JKUIKOTO
¥ Ta3000pa3HOT0 COCTOSTHUM
BEILIECTBA.
Kpucrammueckue u
amopdHbIe Tena.
OObsicHEHUE CBOWCTB ra3os,
YKHUIKOCTEU U TBEPABIX TEJ
Ha OCHOBE IIOJIOKEHHUU
MOJIEKYJISIPHO-KHHETUYECKOU
teopuu. CMaunMBaHUE U
KaNWUIAPHBIC SIBJICHHUSI.
Tennosoe pacmmpenne u
cKaThe

HaGmoienne u MHTEpIpeTanys OnbITOB,
CBUJIETENHCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3TUYHBIX BEIIECTB B BOJIC.

Pemmenwue 3anad 1mo orieHUBaHUIO KOJMYECTBA
aTOMOB HJIM MOJIEKYJI B €IMHUIIE 00BEMA
BEIIECTBA.

AHanm3 TeKCTa IPEeBHUX aTOMUCTOB (HapuMep,
dbparmenTa mosmsl Jlykpenus «O npupose
BEIIICH») C M3JI0KEHUEM 000CHOBAaHUM aTOMHOM
TUIIOTE3bI (CMBICTIOBOE uTeHUE). OleHKa
yOeIUTEILHOCTH 3TUX 00O0CHOBAHUH.
OObsicHeHne OPOYHOBCKOTO JBMIKEHUS, SIBIICHUS
G Gy3uu U pa3TuIrii MeXTy HUIMU Ha OCHOBE
MIOJIO’KEHUH MOJIEKYJISIPHO-KUHETUIECKOU
TEOPUHU CTPOCHHS BEIIECTBA.

OOBsiICHEHNE OCHOBHBIX Pa3IUYHil B CTPOCHHUH
ra3oB, )KHJIKOCTEU U TBEPABIX TET

C HCTIOJb30BAHKUEM ITOJI0KEHUI MOJICKYJISIPHO-
KWHETUYECKOW TEOPHH CTPOSHUS BEIIECTBA.
[IpoBeneHME OMBITOB MO BHIPAIITUBAHUIO
KPUCTAJIJIOB TIOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenenme u 0OBSICHEHUE OTBITOB,
JEMOHCTPUPYIOUIUX KAMUJUISIPHBIC ABICHUS U
SIBJICHUE CMAaYHBaHUs.

OOBsiCHEHUE POJTH KAWL PHBIX SIBJICHUI

JUJIs1 IOCTYIUICHUS BOJbI B OPTaHU3M PACTCHUH.
Habmronenue, npoeieHue U 00bsICHEHHE
OITIBITOB 110 HAOJIIOIEHHIO TEIIJIOBOTO
paclIMpeHus ra30oB, KUJKOCTEN U TBEPABIX TEI.
OOBbsacHeHne coxpaHeHus: 00bEMa TBEPIBIX TeT,
TEKYy4ECTH KUAKOCTH (B TOM YHCIIE, Pa3HUIIBI

B TEKYUYECTHU JIJISl pa3HbIX KUJIKOCTEH),

JIaBJICHUS ra3a.

[IpoBeneHne OnbITOB, AEMOHCTPUPYIOITUX
3aBHCUMOCTb JIaBJICHUS BO3yXa OT €ro o0béMa U
HarpeBaHMs WM OXJXICHUS, U UX OOBSICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUYCHHUSI.
AHaJIU3 MPAKTUYECKUX CUTYaAlIUH, CBSI3aHHBIX

CO CBOMCTBaMHU I'a30B, )KUAKOCTEU U TBEPABIX TEJ

1.2

Tennosele nmpoueccsl

21

Temnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBMYKEHUS
yacTull. BuyTpeHHss
sHeprus. CrocoOb
M3MEHECHUS BHYTPEHHEN
SHEPruM: Terionepeaaya u
coBepiieHue padoTsl. Buabl
TerJIonepeaun:

O06o0cHOBaHME TTPABUII U3MEPECHUS TEMITEPATYPHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB U3MEPEHUS U
IIKaJT TEMIIEPATYPHI.

Habmronenne u o0bSICHEHNE ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHCH
SHEPTHUH TejIa B pe3yJIbTaTe TEIUIONEpeIaun U
PabOThI BHEIITHUX CHII.

Habmonenne n 00bICHEHHE OIBITOB,
oOCy>KJIeHHE MTPAKTUUECKUX CUTYalIH,
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TETUIONPOBOJAHOCTb,
KOHBEKIIUS, U3IIyYCHUE.
KonnyecTBo TemnoThl.

Y nenpHast TEMI0EMKOCTD
BelecTna. TemioooMeH 1
TETJIOBOE PAaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
Oananca. [InaBnenue u
OTBEp/ICBAHUE
KPUCTAUTNYECKUX BEILIECTB.
Y nenpHas TeniaoTa
TIJIaBJICHUS.
[TapooOpa3zoBanue u
KoHJIeHcanus. Mcnapenue.
Kunienue. Y neapHas
TEIJI0Ta MapooOpa3oBaHusl.
3aBUCHUMOCTB TEMITIEPATYPhI
KUIIEHUSI OT aTMOC(epHOTo
JaBJICHUS.

BrnaxnocTs BO3ayXa.
DHeprus TOIJIUBA.

VY nenpHas TerioTa
CropaHusl.

[TpuHuUIBI pabOTHI
TeraoBbIX ABurareneit KI1/]
TETJIOBOTO JIBUTATEJIA.
TerioBble IBUTATEIN U

JEMOHCTPUPYIOLIUX PA3TUYHbIE BUJIbI
TeIUIONEepeaaym: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3TyYEHHUE.

Uccnenosanue siBjaeHUs TEII000MEHA

IPY CMEIIMBAHUM XOJIOJHOU U ropsiueii BOJbI.
HaGnronenue ycTaHOBIEHUS TEMIIOBOTO
PABHOBECHUS MEXKY ITOPAYEH U XOJIOJHOM BOJOM.
Onpenenenue (M3MEpeHNE) KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJIOM IIPU TEIIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIHJIHHAPOM.
Omnpenenenue (U3MepeHUe) yeIbHON
TEIJIOEMKOCTH BELLECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BBIYUCIIEHUEM
KOJIMYECTBA TETUIOTHI U TEIII0EMKOCTH

MIPH TETUTOOOMEHE.

AHanu3 cutyarui mpaKTUYeCcKOTro
HCIIOJIb30BaHUs TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepuaioB, HaMPUMED, B IEIIX
AHEProcOepeKCHHS: TEITION30JISAIINS,
sHeprocOeperaroIye KpoIiiH,
TEPMOAKKYMYJISITOPHI | T. 1.

Hab6nronenue sBieHuit ucrapeHus u
KOH/JICHCAIUH.

Hccnenosanue nponecca UCrapeHus

Pa3IMYHBIX JKUAKOCTEM.

OOBsiCHEHUE SIBJICHUM UCTTApEHUS U
KOH/JICHCAIIUX Ha OCHOBE aTOMHO-
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3allMTa OKpYXKarolen
Cpeabl.

3aKOH COXpaHEHUS U
peBpaIleHUs SHEPTUH
B TETJIOBBIX ITpoIIeccax

MOJIEKYJISIPHOTO YUCHHS.

HaGmonenne u o0bsicHEHUE TTpoliecca KUIeHMS,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPATyPhI
KHUTICHUS OT JIABJICHU.

Omnpenenenue (M3MEpEeHNE) OTHOCUTEILHOMN
BJIQKHOCTH BO3JyXa.

Hab6nronenue nporiecca riaBaeHus
KPUCTATTMYECKOTO BEIIECTBA, HAIIPUMED, JIb/A.
CpaBHEHHE MTPOIIECCOB TIIABICHUS
KPUCTAJUTMYECKHUX TEJT M Pa3MITUCHUS

MIPU HArPEBaHUU aMOP(HBIX TEJL.
Omnpenenenue (M3MEpEeHNE) YAETbHON TEIIOThHI
TUJTABJICHUS JIb/IA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJIITN3AIlMU HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHHS.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIIECCcax
TeIIoNepeauy MMPH TIIaBICHUH U
KpUCTaJUTH3aIi1, UICTIAPCHUH W KOHJICHCAIIHH.
AHanu3 cuTyanui MpakKTHIECKOTO MPUMEHEHHUS
SIBIICHUH TUTABJICHUS W KPUCTAJUTN3AIINH,
HaIpuMep, MOTyYeHUE CBEPXUNCTHIX
MaTepHuasoB, COJIEBasi TPEJIKa u Jp.

Ananu3 paboTsl 1 00BICHEHHE TPUHITUTIA
JICHCTBUS TETIJIOBOTO JIBUTATEJIS.

Brruncienne Koau4ecTBa TeIUIOTHI,
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BBIJICJISIOIIECTOCS IPU CTOPAHUM PA3TUYHBIX
BuJ10B ToruiuBa, u KIIJI nBurarens.
OO6cy)aeHne SKOJIOTUYECKHUX MOCTIEACTBUI
WCII0JIb30BaHU JIBUTATEIEH BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOIIEKTPOCTAHIUAN

Hroro no pazneny

28

Paznen 2. Duexkrpuyeckne u

MarHuTHbBIC ABJICHHUA

2.1 | DaexTpudeckue
3apsbl.
3apsiKEHHBIE Tella U
UX B3aUMOJICHCTBHUS

7

DNEeKTpU3aLUS TE.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonaencreue
3apsHKEHHBIX TEIL.

3akon Kynona (3aBUCUMOCTh
CHUJIbI B3aUMOJICUCTBUS
3apsKEHHBIX TET

OT BEJIMYMHBI 3apsJI0B U
PACCTOSTHUSI MEXKTY TE€JIaMu ).
DJIEKTPUUECKOE TOJIE.
Hanpsxkénnocts
AIEKTPUYECKOTO TOJIA.
[IprHIMD cynepno3uuuun
BJIEKTPUYECKUX TTOJIEU

(Ha KaYECTBEHHOM YPOBHE).
Hocurenn anexkrpuueckux
3apsA0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsIl.
Crpoenue aroma.
[IpoBoHMKM 1

HaGnronenue u mpoBeieHrE ONBITOB

10 3JIEKTPU3ALMH TEJ IPU COTPUKOCHOBEHUU U
WHIYKIHUEH.

HaGmronenne u 00bsICHEHNE B3aUMOIEUCTBHUS
OJHOUMEHHO Y PA3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHEeHUE PUHIUIIA IEUCTBUS SJIEKTPOCKOA.
OObsicHEHUE SABJICHUM AIEKTPU3ALUU

IIPU CONPUKOCHOBEHUHU TEJl U UHAYKIUEH

C UCIOJIb30BAaHUEM 3HAHUN O HOCUTEISX
AIEKTPUYECKUX 3apsi/IOB B BELIECTBE.
Pacnio3naBanue u 00bSICHEHHE SBICHUIA
AJIEKTPU3AIMU B TOBCEIHEBHOM KU3HHU.
HaoOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOIIMX 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija.

HaoOmntonenue onpIToB M0 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUMN 3JIEKTPUUECKOTO MOJIS.
HccnenoBanue 1eCcTBUS JNEKTPUIECKOTO MTOJIS
Ha MIPOBOJHUKU U TUDJICKTPUKH
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TUBJIEKTPUKU. 3aKOH

COXPAaHCHUA JICKTPUICCKOTO

3apsijia

2.2

IHocTosTHHEIHI
AJIEKTPUYECKUN TOK

20

DIIEKTPUUECKUM TOK.

VY cioBus CyleCTBOBaHUS
AIEKTPUYECKOTO TOKA.

N cTouHMKYM TOCTOSIHHOTO
Toka. /leficTBUsA
AIEKTPUYECKOTO TOKA
(TenoBoe, XMMUYECKOE,
MarHuTHOE).
DNEKTPUYECKUA TOK

B JKUJIKOCTSIX U ra3ax.
DIIEKTpUYECKas LIETb.
Cwuna Toka. DJIEKTpUUECKOe
HaIpsHKeHUE.
ComnpoTuBienue
NPOBOJHHUKA. Y AEITBHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma 1 yyacTka
nemnu. IlocnenoBarearHOE U
rapasuieIbHOE COEIMHEHUE
MIPOBOJHUKOB.

PabGoTa 1 MOILITHOCTH
AIEKTPUYECKOTO TOKA.
3akoH [Jxoyns—Jlenna.
DJIEKTPUYECKUE LIETH U

HaGnronenue pa3inuyuHbIX BUAOB JEHCTBUS
ANEKTPUUECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICUCTBHS B IOBCEIHEBHOM KU3HH.
Ha6nronenne BOSHUKHOBEHUS Ta30BOTO pa3psiaa
Y 3JIEKTPUYECKOTO TOKA B KUJKOCTH

COopka U UCIIBITaHUE JIEKTPUUYECKOH LIeTH
MIOCTOSIHHOTO TOKA.

N3mepeHue cuiibl TOKa aMIepMETPOM.
N3mepenue 3IeKTpuYecKoro HanpspKeHust
BOJIETMETPOM.

[IpoBenenue u 00BACHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
ANEKTPUYECKOTO CONMPOTUBICHUS TPOBOJHUKA
OT €ro JIJTMHBI, IIOMAU OTIEPEYHOTO CEUCHHUS
¥ MaTepuara.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO YEPE3 PESUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HAIIPSKEHUS
Ha pPEe3UCTOpE.

[TpoBepka npaBuia CI0KEHUS HAMPSIKCHUN
[IPU MOCJIEI0BATEILHOM COEAMHEHUHU JIBYX
PE3UCTOPOB.

[TpoBepka npaBuia Ijisi CUITBI TOKA

MIpU NapajuieIbHOM COEUHEHUH PE3UCTOPOB.
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OTpeOUTENH
AIIEKTPUIECKON SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHUE

AHaJIN3 CUTYaIMi TIOCJIEI0BATENBHOTO U
napajieIbHOTO COEAUHEHHUS] POBOJHUKOB

B JIOMAIIIHUX JIEKTPUUYECKUX CETSX.

Pemenne 3aqay ¢ ucnonp3oBaHneM 3akoHa Oma
1 hopMyn pacuéra FNMEKTPHUIECKOTO
COIPOTHUBJICHUA MPU MOCIEAOBATEIHLHOM U
MapAJUICIIbBHOM COEAMHEHUHU MPOBOIHUKOB.
Omnpenenenre paboThI AJIEKTPUUECKOTO TOKa,
MPOTEKAIOIIETO YE€PE3 PEZUCTOP.

OnpeneneHrne MOITHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJICJSIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HanpshKeHus: Ha Hel. OnpeneneHue
KII/l narpeBarens.

HccnenoBanue mpeoOpa3oBaHUs SHEPTUU

IIPU MIOJBEME IPy3a AIIEKTPOABUTATEIEM.
OObsiCHEHUE YCTPOMCTBA M MIPUHIIUATIA JISHCTBUS
JIOMAIITHUAX JICKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OObsicHEHUE IPUYKUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIUIIA JEUCTBUS IUIABKUX MPEIOXPAHUTENEH.
Pemenue 3a1a4 ¢ UCIOJIB30BAaHUEM 3aKOHA
Jlxoynsa—Jlenna

2.3

MarsuTHbIE SIBICHUS

ITocTOsTHHBIE MArHUTBHI.
BzaumopeiicTBue
IIOCTOSIHHBIX MarHUTOB.
MarsauTtHoe moJie.
MarsauTtHOe 10J1e 3eMIn

HccnenoBaHrne MariMiTHOT'O B3aMMOJICHCTBUS
MMOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPHU UX 00BETUHEHUH U Pa3/ICIICHUN.
HccaenoBanne MarHuTHOI'O B3aMOICHCTBUS
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Y €ro 3HaYEHUe JJIs KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHoOe nosue
AIEKTPUYECKOTO TOKA.
IIpumenenue
AIEKTPOMArHUTOB

B TeXHUKE. J[elicTBue
MAarHUTHOTO TOJIsI

Ha IIPOBOIHUK C TOKOM.
DJNIEKTPOJIBUTATEINb
MOCTOSIHHOT'O TOKA.
Hcnons3oBaHue
AJIEKTPOJIBUTaTENEN

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIIOpTe

MOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB MPU UX OOBEAMHEHUU U Pa3ICTICHUU.
[IpoBeneHME ONBITOB M0 BU3YaJIU3ALMH MO
MTOCTOSIHHBIX MarHUTOB.

N3yuenue sBiIeHUs HAMAarHUYMBaHUS BEILIECTBA.
HccnenoBanue nencTBUs JNEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeaeHME ONBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTH CHJIBI B3aUMO/ICHCTBUSI KaTYIIIKH

C TOKOM U MarHuTa OT CHJIbl M HAIIPABJICHUS TOKa
B KaTyIIIKE.

AHanu3 cuTyalui NpakTH4eCKOTO NPUMEHEHHS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, IPOMBILIJIEHHOCTH, MEJTULIUHE).
N3ydenue necTBUS MarHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.

N3ydyeHne nelCTBUS SIIEKTPOABUTATENS.
N3mepenne KII/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacno3HaBanue u aHanu3 pa3InyHbIX
MIPUMEHECHUH AJIEKTPOIBUTATEIICH

(TpaHCTIOpPT, OBITOBBIE YCTPOICTBA U JIP.)

24

DJIEKTpOMarHuTHas
WHIYKIHS

OnbiTel Papajes. SBneHue
ANEKTPOMAarHuTHOM
nHaykuuu. [Ipasuno Jlenna.
DJIeKTpOoreHeparop.

OTBITHI TTO UCCJICTOBAHUIO SIBICHUS
BJICKTPOMArHUTHOW MHAYKIIMU: UCCIIEIOBAHUE
U3MECHCHUW 3HAYEHUS Y HAIIPABJICHUS
WHAYKIHOHHOTO TOKA
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CniocoObl oJTy4eHust
ANEKTPUYECKOU IHEPTUH.
DIEeKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
MCTOYHHUKAX SHEPTUU

Htoro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOT'PAMME
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9 KJIACC
Ne HanmenoBanue KomunuectBo | IIporpammuoe comepxanue | OCHOBHBIE BUJIBI I€ITEIbHOCTH O0yUYaIOIIUXCA
/i pa3liesioB U TeM 4acoB
y4eOHOro npeaMera
Paznen 1. Mexanuuyeckue siBJIeHUS
1.1 | Mexanuueckoe 10 MexaHnueckoe JBUKEHUE. AHanmu3 u 00CyXJIeHHUE Pa3TMIHBIX TPUMEPOB

JABUKCHHEC U CITOCOOBI
€ro OIIMCaHuA

MarepuanibHas TOUKa.
Cucrema oTcuéra.
OTHOCHUTENIBHOCTD
MEXaHHYECKOTO JIBUKECHUS.
PaBHOMepHOE
MPSIMOJIMHEWUHOE JBUYKECHUE.
HepaBHomepHoe
IPSMOJIMHENHOE ABUKEHHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOpOCTb T€Jia Ipu
HEPAaBHOMEPHOM JIBH>KCHUU.
Yckopenue.
PaBHOyCcKOpEeHHOE
MPSIMOJIMHEWUHOE IBUKEHHUE.
CBoOoaHOE TIaZICHHE.
Onpitel [Nanumes.
PaBHOMEpHOE NBUXKEHKE

110 OKPY>KHOCTH.

[lepnon u yactora
oOpaienus. JIuneitHas u
YTJI0Basi CKOPOCTH.

MEXaHUYECKOTO IBHKCHMUS.

OOcy>x1eHne rpaHull TPUMEHUMOCTH MOJIETTH
«MaTepHaJIbHasl TOUKA.

Onucanne MEXaHU4EeCKOTO ABUKCHUS
pa3IMYHBIMU crIoc00aMu (ypaBHEHHE, Ta0IHIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaLIH, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUYKEHUS.

HabiroieHue MexaHM4eCcKoro IBUKEHUS Teja
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHEHHE ITyTEN U TPACKTOPUI ABUKEHUS
OJIHOT'O ¥ TOTO € TeJIa OTHOCUTEIIBHO Pa3HBIX
TE€JI OTCUYETA.

Amnanus tekcra ['anunes 00 OTHOCUTETbHOCTH
JBUKEHUS; BBIIIOJIHEHHUE 3aJaHUI M0 TEKCTY
(CMBICJIOBOE UTEHUE).

Omnpenenenne cpeHEd CKOPOCTU CKOJIBKEHUS
Opycka Wi ABHKEHUS IIapuKa 10 HAaKJIOHHON
IIJIOCKOCTH.

Ananus 1 00cyXJIeHUE CII0COOO0B
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LlenTpocTpemurensHOE
YCKOpPEHHE

NPUOIMKEHHOTO ONPEIeTICHUSI MTHOBEHHOMN
CKOpPOCTH.

OmnpeneneHrne CKOPOCTU PABHOMEPHOTO
JBIKEHUS (IIapuKa B )KMIKOCTH, MOJACIIN
AIEKTPUYECKOTO aBTOMOOWIIS | T. T1.).
OnpeneneHue NyTH, NPOUJEHHOTO 32 JAHHbBIN
IPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

10 rpauKy 3aBUCUMOCTH MYyTH PABHOMEPHOTO
JBUKEHHUS OT BPEMEHHU.

OO6cyxeHrne BO3MOXKHBIX TPUHIIUIIOB
JIEUCTBUS TPUOOPOB, U3MEPSIIOIITUX CKOPOCTh
(cIuIOMETPOR).

Brrumncienue myTi ¥ CKOpOCTH MPHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBH>KCHUH
Tena.

Omnpenenenye MpORACHHOTO IMTyTH U YCKOPEHUS
JBIDKEHUS Teja 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIDKEHUS TeJla OT BPEMEHH.

IIposepra eunomesvl. eciu

npU pagHOYCKOPEHHOM OBUINCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK ps0 HeuémHuuIX Yucei, mo
CcO0meemcmayouue NPOMeHCymKy pemenu
O0OUHAKOBYL.
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OmnpeneneHre yCKOPEHUs Tela

IIPY PABHOYCKOPEHHOM JIBUKECHUU

10 HAKJIOHHOM TIJIOCKOCTH.

W3mepenue neproja u 4acToThl 0OpalieHUs
T€JIa 110 OKPYKHOCTH.

OnpeneneHne CKOpOCTH PABHOMEPHOTO
JBH>)KEHUS T€JIA TIO OKPYKHOCTH.

Pemenue 3ama4d Ha onpeneneHue
KMHEMATUYECKNX XapAKTEPUCTUK
MEXAHUYECKOTO JIBUKEHHS PA3JIMYHBIX BUIOB.
Pacno3naBanue u npuOIMKEHHOE ONTMCAHUE
PAa3JIUYHBIX BUJIOB MEXaHUYECKOTO JBHKEHUS
B IPUPOJIC U TEXHUKE (Ha MpUMepax cBOOOTHO
NaJaloIINX TeJl, IBUKECHHS )KUBOTHBIX,
HEOECHBIX Tell, TPAHCHOPTHBIX CPEACTB U JIP.)

1.2

BzaumoneiicTBue Ten

20

IlepBsIii 3ak0H HproTOHA.
Bropo#u 3akoH HeroroHa.
Tperunt 3akoH HeroTOHAa.
[IprHIMD cyneprio3unuu
CHIIL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuia
TPEHUS CKOJIBXECHUS, CUIIA
TPEHUS OKOSI, IPYTUE BUABI
TPEHUSI.

Cuia TSKEeCTH U 3aKOH
BCEMHUPHOTO TSATOTEHUS.

HaGmronenue u 00Cyx1€HUE OIBITOB

C IBMDKCHHEM TeJla IIPU YMEHBIIICHUH BITHSTHUS
JIPYTUX T, MPEMATCTBYIOMINX JTBHKCHHIO.
Amnanus texcra [anmnes ¢ onucanuem
MBICJICHHOTO SKCTIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH MHEPIIHH;
BBITIOJIHEHHE 33JIaHUH 10 TEKCTY (CMBICIIOBOE
YTEHHE).

OO6cyxaeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPIIUU B PA3JIMYHBIX CHCTEMax
OTCUETA.

Hab6nronenue u 06Ccy)aeHuE MEXaHUYECKUX
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Y ckopenue cBoOOTHOTO
najieHusi. /[BrokeHue rmiaHeT
Bokpyr Connua. [leppas
KOCMHYECKAsi CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHEe maTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPAOE
Teno. PaBHoBecHe TBEPAOTO
Tesa ¢ 3aKPEIUIEHHON OChIO
BpanieHuss. MOMEHT CHJIBI.
LenTp TsxecTH

SIBJICHUU, ITPOUCXOIAIINX B CUCTEME OTCUYETA
«Tenexka» npu e€ paBHOMEPHOM

Y YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KabuHeTa QU3UKH.

JIeliCTBHS C BEKTOpaMU CHJI: BBITIOJIHEHHE
3a1aHUM 110 CJIOKEHHIO U BBIYMTAHUIO
BEKTOPOB.

HaGmronenue n/mnu npoBeeHUE OMBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
TeJa OT NPUJIOKEHHON K HEMY CUJIbI U MACChI
Tena.

AHanu3 u 00bsICHEHUE SIBICHUI

C UCIIOJIb30BAHUEM BTOPOTo 3akOoHAa HbIOoTOHA.
Pemenue 3a1a4 ¢ uCnoiap30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M ITpaBHIIa CII0KEHUS CUJL.
Onpenenenne KECTKOCTH MPYKUHBI.

AHanu3 cuTyaiuii, B KOTOPbIX HaOII0JAI0TCS
ynpyrue aeopmaiuu, u uX oObsiCHEHUE

C UCIIOJIb30BAaHUEM 3aKOHa ['yka.

Pemenue 3a1ay ¢ HCNOIB30BaHUEM 3aKOHA
I'yxka.

HccnenoBanue 3aBUCUMOCTY CUJIbI TPEHUS

CKOJIBXXCHHS OT CUJIbl HOPMAJIbHOI'O JJaBJICHHUS.

OO6cyxeHre pe3yabTaTOB UCCIIETOBAHMSL.
Onpenenenue ko3P PuiieHTa TpeHUs
CKOJIb>KEHUSI.

N3mepenue cuiibl TpeHUS MTOKOSL.
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Petrenue 3a1au ¢ UCNoOJb30BaHUEM (POPMYJIIbI
JUTSI CHUTBI TPEHUSI CKOJTBKEHUSI.

AHanmuM3 ABMKEHUS TN TOJIBKO MO IEHCTBUEM
CHUJIBI TSKECTH — CBOOOHOTO MaJICHUS.
OObsicHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO MaJICHKs OT MACChI TeNa.

OueHka BeJIMYUHBI CUJIbI TATOTEHUS,
JEUCTBYIOIIEH MEXIY ABYMS TEIaMH

(1 pa3HBIX Macc).

AHanu3 ABUKEHUSI HEOECHBIX Tell

MO/ ISHCTBUEM CUJTBI TATOTCHUS

(C MCTIOJTE30BaHUEM JTOTIOJTHUTETBHBIX
MCTOYHUKOB HH(MOPMAIIHH).

Pemenne 3ama4 ¢ ucnosib30BaHUEM 3aKOHA
BCEMHPHOTO TATOTECHUS U (DOPMYJIBI

JUTSl pacy€Ta CHIIBI TSDKECTH.

AHaJIN3 OPUTUHATILHOTO TEKCTA,
OTIMCBIBAIOIIETO TIPOSBIICHUS 3aKOHA
BCEMHUPHOTO TSATOTEHUS; BBITIOJIHEHUE 3a]JaHUH
0 TEKCTY (CMBICTIOBOE YTEHUE).

HaGmronenue u o0CyxieHUE OMBITOB

0 U3MEHEHUIO Beca Tejia IPU YCKOPEHHOM
JIBIKEHUU.

AHanu3 yCclIOBU BOSHUKHOBEHUSI HEBECOMOCTH
U TIEPETPY3KHU.

Pemenne 3amaq Ha onpeeneHUe Beca Tena

B Pa3JIMYHBIX YCIOBHSIX.
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AHanu3 cui, IeUCTBYIONIUX Ha TEJO,
MOKOSAIIIEECs] Ha OMope.
OnpeneneHue UEHTPa TAKECTU PA3IUYHBIX TEll

1.3.

3aKOHBI COXpaHCHUA

10

Nmnynbsce Tena. I3mMenenune
uMItysbca. IMIyasc CUIIbL.
3aKOH COXpaHEHHUS
nMiyibsca. PeaktuBHoe
JIBHKCHUE.

Mexanudeckas paborta u
MOIIHOCTh. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH U
paboTsl. [loTeHnmanbpHas
SHEPrus Teja, HOJHITOrO
HaJ| IOBEPXHOCTHIO 3€MIIH.
[ToreHmanbHas s3HEprUs
CKaTOM IPYKUHBI.
Kunernueckas sueprus.
Teopema 0 KHHETHUYECKOU
SHEPruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

Ha6mronenue u o0Cyk1eHUE OTIBITOB,
JEMOHCTPUPYIOIINX EPEeady UMITyJIbCa

IIPU B3aUMOJEHCTBUM TEJI, 3aKOH COXPaHEHUS
UMITyJIbCa MPU a0COJIIOTHO YIPYTOM U
HEYIIPYroM B3aWMOJICUCTBUU TEI.

AHanu3 cuTyaluil B OKpy>Karolieil ;Kxu3Hu

C UCIIOJIB30BAaHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacno3HnaBanue SBIIEHUS pEaKTUBHOTO
JIBW)KCHUS B IIPUPOJE U TEXHUKE.
IIprMmeHenne 3aKk0Ha COXpPaHEHUsl UMITYJIbCa
IUTA pacyéra pe3yJIbTaTOB B3aUMOJICMCTBUS TEI
(Ha mpuMepax HeyIpyroro B3aMMOJIEHCTBHSI,
YIPYTOTro HEHTPAIBHOTO B3aUMOAEHCTBHS IBYX
OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX
HETIOJIBUYKHO).

Pewmenue 3a1a4 ¢ HCOIB30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIIPYTOCTH

IIPU MOJBEME TPY3a C UCIOJIb30BAHUEM
HEMOJBUKHOTO U MOABMXHOTO OJIOKOB.
HN3mepeHne MOIITHOCTH.

N3MepeHune noTeHMaaibHONU SJHEPTUH YIIPYTO
nehopMUPOBAHHOMN MPY>KUHBI.
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HN3MmepeHne KWNHETUYECKOW SHEPTUHU TENa

10 JJIMHE TOPMO3HOTO ITyTH.
DKCIEpUMEHTAIbHOE CPABHEHHE NU3MEHEHUS
MOTEHUUAJIBHON Y KHUHETUYECKON SHEPTUH Tea
MIPU ABMYKEHHUH 110 HAKJIOHHOW ITOCKOCTH.
DKCIepUMEHTaIbHas TPOBEPKA 3aKOHA
COXpAaHEHUSI MEXaHUYECKON IHEPTUH

IpU CBOOOHOM MaJCHUU.

[IpuMeHEHNE 3aKOHA COXPAHEHUS
MEXAHUYECKON SHEPTUM JJIs pacyéTa

NOTEHIUAJIBHOW U KUHETUYECKOW DHEPIruM Tea.

Pemenue 3a1ay ¢ HCIIOJIL30BAaHUEM 3aKOHA
COXpaHCHUA MEXaHUYECKOU OHCPIruu

Hror

0 IO pazueny

40

Pa3gen 2. Mexannueckue Ko

Je0aHuA U BOJHBI

2.1

Mexanunueckue
KOJIcOaHus

7

KonebarensHOE ABMIKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJieOaHmil: mepuo,
4acToTa, aMILUIUTY/1a.
MareMaTu4ecKui u
MPY>KUHHBINA MasTHUKH.
[IpeBpamenue sHepruu
IIpHU KoJiebaTeIbHOM
JIBHOKEHUH.

3aTyxaronue KojaebaHus.
Brinyk1eHHbBIE KOIEOaHUSI.
Pe3onanc

Habaronenue konebanuii moa 1eiCTBHEM CHUIT
TSOKECTH U YIIPYTOCTH U OOHAPYIKEHUE
10JT0OHBIX KOJIEOAHUI B OKPYKAIOIIIEM MHUPE.
AHanu3 Kojie0aHui Tpy3a Ha HUTH U

Ha npykuHe. OnpeeieHne 4acTOThI
KOJIeOaHUH MaTeMaTHIECKOTO M ITPYKUHHOTO
MAasITHUKOB.

HaGmonenne n o0bsiCHEHUE SIBICHUS
pe3oHaHca.

HccnenoBanre 3aBUCUMOCTH ITEPHO/IA
KOJICOQHHI ITOABEIIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH TEPHOIa KOJIeOaHU

rpysa, moaABCIICHHOTI'O K JICHTC, OT MaCChl I'py3a.

HaGmronenue u o0CyxeHre ONbITOB,
JTEMOHCTPUPYIOITUX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHMI MPYKMHHOTO MASTHUKA OT MACCHI
rpy3a 1 KECTKOCTH MPYKUHBI.

[IpuMeHeHne MaTeMaTHIECKOTO U MIPYKUHHOTO
MasITHUKOB B KQUECTBE MOJIEJICH /I ONUCAHUS
KOJIeOAHUM B OKPYKaIOIIEM MHUpE.

Pemenue 3amay, CBSI3aHHBIX C BBIYHUCICHUEM
WJIU OLICHKOM 4acTOThI (IEpro/1a) KoJieOaHU
H3zmepenue yckoperust c60600H020 nadenus:

2.2

MexaHuueckue
BOJIHBI. 3BYK

MexaHu4decKue BOJIHEIL.
CBoHCTBa MEXaHUYECKHUX
BOJIH. [IpomonbHbIe U
MornepeyHble BOJIHbL. J[JinHa
BOJIHBI K CKOPOCTh €€
pacrpocTpaHEHUs.
MexaHn4yecKue BOJIHBI

B TBEPJIOM TEJIE,
CEHICMHYECKHE BOJIHBI.
3ByK. [ pOMKOCTB 3ByKa U
BbICOTa TOHA. OTpaxeHue
3ByKa. MHppa3Byk u
YIBTPa3BYyK

OOHapyXeHUE 1 aHAJTN3 BOJTHOBBIX SIBICHHM
B OKPY’KaIOIIEeM MUPE.

HabGnrogenue pacnpocTpaHeHus MPOA0TIbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIH) U
oOHapy>KeHHE aHATOTUIHBIX BUIOB BOJIH

B IIpUpoOJie (3BYK, BOJHBI Ha BOJIE).
Brruucnenue qivHbI BOJTHBI M CKOPOCTH
pacnpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPE/ICTICHUE TPAHUI]
JaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJICOaHUH.
HabGmroaeHue 3aBUCHMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHCJIIC, C UCTIOIH30BAHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).

HaOmronenne n 00ObICHEHUE SIBJIEHUS
aKyCTHYECKOTO PE30HAHCA.
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AHanM3 OpUTrHHAIBHOTO TEKCTA, TTOCBAMIEHHOTO
WCIIOJIb30BaHUIO 3ByKa (WU YIbTPa3ByKa)

B TEXHUKE (9XOJIOKALUS, YIbTPA3BYK

B MEJUIIMHE U Jp.); BBIIIOJIHEHUE 3a/IaHUN

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazneny

15

Pa3nen 3. JiiekTpoMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI

3.1 | DiekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHuid, 000CHOBBIBAIOLIUX
noJje u DNEeKTPOMArHUTHBIC BOJHBI. | B3AUMOCBSI3b AIEKTPUYECKOTO U MAarHUTHOTO
AJIIEKTPOMArHUTHbBIE CaoiicTBa MOJIEH.

BOJIHBI ANEKTPOMATHUTHBIX BOJIH. DKCNepUMEHTAIBHOE U3YUYEHHE CBOMCTB
[Ikaa 3JIEKTPOMArHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIC
BOJH. Mcnonb3oBanue C TIOMOIILI0 MOOMIIBHOTO TeeOHA).
ANEKTPOMATHUTHBIX BOJIH AHaJIN3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DNEeKTpOMAarHuTHas IPUPOJa | AHAIIN3 TEKCTOB, OMUCHIBAIONIUX POSBICHUS
cBera. CKOpOCTh CBETA. AJIEKTPOMATHUTHOTO U3NTyYEHHUSI B IPUPOJIE:
BoaHOBEIE CBOMCTBA CBETA | KUBBIC OpraHU3MBI, U3ITydeHHUsT HEOSCHBIX TeJ
(CcMBICTIOBOE YTEHUE).
Pacno3naBaHue u aHaJIU3 pa3IMYHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydyeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aga4 ¢ ucnonp3zoBaHueM GopMy
JUJIS1 CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JITTUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazgeny 6
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Pasnen 4. CBeToBbIC ABJICHUA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETa

JIyueBas Mmozensb cBeTa.
HcTtounuku ceera.
IIpssmonuHeHOe
pacrpoCTpaHEHUE CBETA.
3atmenusa CoaHua u JIyHBI.
Otpaxxenue ceeta. [lnockoe
3epKayIo. 3aKOH OTPaKEHUSI
CBETA.

[Ipenomiienue cBera. 3aKOH
npesioMiieHus ceeta. [losHoe
BHYTPEHHEE OTPaKECHUE
ceeta. Mcnonp3oBanue
MIOJTHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

HaGronenue onbIToB, 1EMOHCTPUPYIOIITIX
SIBJICHUE MPSIMOJIMHEWUHOTO PaCIpPOCTPAHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJTYyTEHN),

Y MX UHTEPIIPETaLs C UCIIOJIb30BAHUEM
IIOHSATHUSL CBETOBOIO JIyYa.

OObsicHEHUE 1 MOJICITUPOBAHNE COTHEYHOTO U
JIYHHOTO 3aTMEHUM.

HccenenoBanue 3aBUCUMOCTH yTIila OTPAXKECHUS
CBETOBOTO JIy4ya OT yIJia NaJCHHUS.

N3yuyenue cBOMCTB U300pakeHUs B INIOCKOM
3epKaJie.

Hab6nronenue u 00bSICHEHNE ONBITOB

IO MOJYYCHUI0 U300paKEHH I B BOTHYTOM U
BBITTYKJIOM 3epkaiax. HaGmonenue u
00BSICHEHHE OTMBITOB IO MPEIOMJICHHIO CBETa
Ha IPaHULE PA3JIMYHBIX CPENI, B TOM YUCIIE
OTBITOB C MOJIHBIM BHYTPEHHUM OTPAKCHUEM.
HccnenoBanue 3aBUCUMOCTH yTiia
MPEJIOMJICHUS OT YIJjla aJIeHUsI CBETOBOIO Jiy4a
Ha TPaAHUIIE «BO3AYX—CTEKIIO».
Pacrnio3zHaBanue sIBIEHUM OTPaXEHUS U
MPEJIOMJICHUSI CBETA B OBCEIHEBHOM KU3HMU.
AHanu3 1 00bsCHEHUE SBJICHUS ONITHYECKOTO
MHpaXa.

Pemenue 3a1a4 ¢ MCIIOIb30BAHUEM 3aKOHOB
OTPaXEHHUs U IPEJIOMIICHHS CBETA
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4.2 | JIuH3BI ¥ OITHYECKHUE 6 Jlunza. Xox myuedt B muH3e. | [lomydeHne n3o00pakeHU ¢ TOMOTIIHIO
npuOOpbI OnTuyeckas cucrema coOuparoIiel U paccenBarolLEeH JIMH3.
dotoanmapara, Mukpockomna | OnpeneneHue (pOKyCHOro pacCTOSHUS U
u Teneckona. a3 kak OTNITHYECKOM CHITBI COOMPAFOIIICH JINH3HI.
ONTHYECKasi CUCTEMA. AHanu3 ycTpoHCcTBa U IPUHIIMIA JEHCTBUS
bmuzopykocTs HEKOTOPBIX ONTUYECKUX TPHUOOPOB:
JaIbHO30PKOCTh ¢doroanmnapara, MUKpPOCKOTIA, TEJIECKOIA.
N3yueHnue Moienu riia3a Kak ONnTUYECKON
CUCTEMbI. AHaU3 IBJICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIMIA AEHCTBUS
OYKOB
4.3 | Pazmoxenue O0eoro 3 Pasnoxenue Oeoro ceera HaGmronenue pasznoxkenus 6e10oro ceera
CBETa B CIIEKTP B ciekTp. OnbiTel HhlOTOHA. | B CIIEKTD.
CrnosxeHue CreKTpabHbIX Hab6mronenue u 00bsiICHEHUE OTBITOB
1BeToB. Jlucnepcust cBeTa IO TTOJTYYEHUIO OEJIOTO CBETa MPH CI0KECHUN
CBETa pPa3HbIX LIBETOB.
[TpoBeneHue u 0ObSICHEHUE OMBITOB
110 BOCIIPUSATHUIO LIBETA MIPEAMETOB MPU UX
HAOJIOICHUH Yepe3 IIBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro o pasgemny 15
Pa3nen 5. KBanToBbie ABJIeHHUSA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna u O6cyxnenue e onbiToB Pezepdopaa

IIOIJIOMCHUE CBCTA
aTOMOM

IIaHeTapHas MOACJIb aTOMaA.

Mopnens atoma bopa.
Hcnyckanue u norioiieHue

1O UCCIICAOBAHHUIO aTOMOB, BbIABHKCHUC
TUIIOTE3 O BOBMOXKHBIX PE3YJIbTAaTax OIILITOB
B 3aBMCUMOCTH OT IMpCAIOoJaaracMoro CTpoCHus

58



®denepanbHas pabouas nporpamma | duznka. 7-9 knaccsl (0a30BbIA YPOBEHb)

cBera aToMOM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (P OPMYJIMPOBAHKE BHIBOJIOB

Y3 PE3YIbTATOB ONBITOB.

OO0cyxeHre TPOTUBOPEUHM TUTAHETAPHOM
MOJIEJIA ATOMA U OCHOBAHUM I TUIIOTE3bI
Bopa o crarmonapHbIx opOUTax AIEKTPOHOB.
HaOmronenne CIutomHeIX U JIMHENYATBIX
CIIEKTPOB U3JIy4YE€HUS PA3JINYHBIX BEIIECTB.
OOBbsiCHEHUE TMHEWYATHIX CIIEKTPOB U3ITYUECHUS
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CTtpoeHre aTOMHOTO
sypa

PannoaktuBHOCTh. ANb(ha-,
0eTa- ¥ raMMa-u3IIy4eHUsl.
CtpoeHue aTOMHOTO spa.
Hyknonnas monens
aTOMHOTO sA11pa. M30TOIIBbL.
PagnoakTuBHBIC
npespamieHus. [lepuon
MoJTypacriajia aTOMHBIX SJI€p

OO0cyx1eHre BOBMOXKHBIX TUIIOTE3 O MOACIISIX
CTPOEHHUS Spa.

Onpenenenue cocrana siaep 1o 3aJaHHbIM
MAaCCOBBIM M 3apsI0BbIM YHCJIAM U

I10 TIOJIOKEHUIO B IEPUOJNYECKON CUCTEME
DJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa siApa v €ro
MOJIOKEHHUSI B TIEPUOJIMYECKON CUCTEME

MIPU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB (.-4ACTUL 10 TOTOBBIM
dororpadusim.

OGHapyXeHHe U U3MEPEHHE PATUallMOHHOTO
¢dboHa C MOMOIIIBIO JJO3UMETPA, OIIEHKA €T
WHTECHCHUBHOCTH.

Ananu3 OMOJOrMYeCKNX N3MEHEHHUH,
MPOUCXOIAIINX MO JEUCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUH.
Hcnonp3oBanne palMOAKTUBHBIX U3ITYYEHUN
B MEIUIINHE
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5.3 | SlnepHble peakuu 7 SAnepHble peakuuu. 3aKoHbl | PemeHue 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXpaHEHUsI MaCCOBBIX U 3apsAI0BbIX YUCEI
MacCOBOI'O YHCEIl. DHEPrUsl | Ha ONpeesieHUE Pe3yIbTaToOB SAEPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MAacChl M DHEpruu. Peakuunu | HEeBO3MOXKHOCTHU SJIEPHOM pEaKIIUH.
CUHTE3a U JEJICHUS SIED. OueHka SHEPIrUr CBS3U SIAEP C UCIOIb30BAHUEM
Hcrtounuku sHeprun ConHua | popmysaisl DUHINTEHHA.
U 3BE31. SnepHas OOcy>k/1eHne MEPCIEKTUB UCTIOIb30BAHUS
sHepreTuka. /lencreus YIIPaBJISIEMOI0 TEPMOSAIEPHOIO CUHTE3A.
pPaTiOaKTHBHBIX M3IIydYeHHH | OOCYXICHUE TPEUMYIIECTB U SKOJIOTUIECKIX
HAa JKUBBIE OPTraHU3MBbI po0JieM, CBSI3aHHBIX C SAEPHOM SHEPreTUKOM
Hroro no pazneny 17

IToBTOPHUTEIBHO0-0000 1AM MOAYJIb

[ToBTOpEHUE M
o0o011eHne
coJiepKaHus Kypca
¢u3uku 3a 7-9 Knaccol

9

Cucremaruzanus u
0000111eHIE TPEIMETHOTO
COJIEp>KaHus U OIbITa
JESTEIbHOCTH,
NpUOOPETEHHOTO

IIPU U3YYEHUU BCETO Kypca
(u3UKN OCHOBHOTO OOIIETO
oOpa3oBaHHs.

IToaroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
dK3aMeHy 10 (hr3HKe

TUTSE 00y4arOInXCs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMer

Brinonnenue yueOHbIX 3a/laHU, TPEOYIOITUX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— MIPUMEHEHUS TTOJTYYCHHBIX 3HAHUI

JIJIS HAYYHOTO OO0BICHEHUS (PU3NUECKUX
SABIICHUU B OKPY’KAIOIIEU IPUPOLE,

B MTOBCETHEBHOM KM3HU U BBISBICHUS
(GU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHU S OCBOCHHBIX
DKCIIEPUMEHTAIIbHBIX YMCHUH

JUTSL ICCIIeIOBaHUS (PU3HYCCKUX SIBJICHUH,
B TOM YHCJIIE JIJIsI TPOBEPKHU THIIOTE3
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Y BBIBJICHUS 3aKOHOMEPHOCTEM.

Penienue pacu€THbIX 3aa4, B TOM YUCIIE
MPEANOoJararofX UCIOIb30BaH1E (PU3NUECKUX
MOJIeJI€l 1 OCHOBAHHBIX Ha COJICP>KaHUU
Pa3IMYHBIX pa3AesioB Kypca PU3NKH.
BrlmotHeHHE 1 3a1iuTa TPYMIIOBBIX WITH
WHIUBUTyJIbHBIX TTPOCKTOB, CBSI3aHHBIX

C coziep kaHueM Kypca pu3uku

Uroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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