MyHuuunajibHoe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
aunei Ne 1 umenn A.C. Ilymkuna r. Tomcka

[Ipunoxenne AOOIT OO0
[Tpuxaz Ne 196-ox1 ot 01.09.2020

PABOYAA ITPOI'PAMMA YYEBHOI'O ITIPEAMETA
OPU3UKA

OCHOBHOe€ 00111ee 00pa3oBaHue

Pa3paboTrunk/ cocraBuTeNb:
HepesHubix E.A..,

()7(6]

yuuTenb QU3NKU
JIOJDKHOCTD

r. Tomck



[TOACHUTEJIbHAA 3AIIMCKA

PabGouass mporpamma ydeOHOro kypca «®Pu3mka» paszpaboTaHa mJisg YPOBHS OCHOBHOTO
obmiero  oOpazoBaHMsl,  NpeAHA3HAYCHA  JJIs  YAOBICTBOPEHHS  WHAMBHUIYAIbHBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH H HMHTEPECOB YydYallUXcsi B TOJIYYCHHH HEOOXOAUMBIX
TEOPETUUECKUX 3HAHUI U MPAKTUUYECKUX HABBIKOB, COOTBETCTBYIOIIUX TPeOOBAaHUSM BpEMEHU U
oOmiecTna.

HopmatuBHO-TIpaBOBbIE OCHOBAHHS Pa3padOTKU M peaan3aliy padoyei mporpaMmsl:

- ®enepanpubiii 3ak0H Poccuiickoit @enepanuu ot 29 nexabps 2012 r. Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit @eaepannn» (B pelakiiuu U3MEHEHUH U JTOMOJIHEHUH ).

- denepanbHble MPOEKTHI, BXOJAIINE B HAMOHAJIBHBIA MpoekT «OOpazoBanue»: «CoBpe-
MeHHas IIKojay, «Ycnex kaxaoro pedbenkay, «{udposas obpa3oBarenbHas cpeaa», «YUuTeab
oynymero» Ha 2018 — 2024 rogsi.

@DenepalibHbIl TOCYIapCTBEHHBIH CTaHIApT OCHOBHOIO o0miero oOpa3oBaHus (YTBEp)KIEH
npuka3oM MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepauuu ot 17.12.2010 r. Ne
1897) B penakuuu U3MEHEHUN U JOTIOJTHEHUH;

- Ilpumepnass ocHoBHasi oOpa3oBaTelbHAs MpOrpaMma CpeaHero ooiero oOpa3oBaHHS
(omobpena pemieHueM (QeaepaabHOTO  YYEeOHO-METOAMYECKOr0 OOBEIMHEHHS I10 O00IeMy
obpazoBanuto (ot 08.04.2015, mportokom Nel/l15 (B pemakumm mnporokora Ne 1/20 or
04.02.2020);

- Konuenuus pa3Butuss MmatemaTuueckoro ooOpaszoBanusi B Poccuiickoit ®enepanum,
Pacniopsixenue [IpaBurensctBa Poccuiickoit deneparuu ot 24 nexkadbps 2013r. N 2506-p.

- Konnenuus opranmzanuu  TpoQOpPHEHTAIIMOHHOKW pPaboThl B 00pa3oBaTEIbHBIX
yupexnenusix ['opona Tomcka, Pacnopspkenue nenaprameHta oOpazoBaHus AJIMUHUCTPALUAU
I'opona Tomcka ot 19 ssuBapst 2017 roma Nel8-p.

[Iporpamma 10  Qu3MKe IsI OCHOBHOW  IIKOJBI  COCTaBJI€HA Ha  OCHOBE
OyHIAMEHTATLHOTO sJIpa CoJAepkaHusi 0o0mero odpasoanusi U TpeOoBaHHiA K pe3yiabTaTam
OCHOBHOTO 00mmero o0pa3oBaHusi, MPEJICTaBICHHBIX B (eaepaabHOM TOCYJapCTBEHHOM
o0Opa3oBaTeNbHOM CTaHAapTe o0mero o6Opa3oBaHus, C pekoMeHnanusmu IlpumepHoit
porpaMMel 1o yuyeOHbIM npeameram «Pusukay, 7-9 knaccsl. - M.: «IIpocsemenne», 2014), ¢
aBropckoit mporpammoit  (E.M. TI'yrhuk, A.B. Ilepwimkun). I[lporpamMma KOHKpeTH3HpyeT
coJiepKaHue IMPEeIMETHBIX TeM 00pa3oBaTeNbHOTO CTaHJApTa, JAeT paclpeleleHue y4eOHBIX
4acoB M0 pa3zenaM Kypca (QHU3MKH ¢ yI4ETOM MEXIPEJAMETHBIX U BHYTPUIPEAMETHBIX CBSA3EH,
JIOTUKA y4yeOHOro Impolecca, BO3PAaCTHBIX OCOOEHHOCTEH OOydaroluXcs, ONpeesieT
MUHHMAJIbHBI HaOOp OIBITOB, IEMOHCTPUPYEMBIX B Kilacce, JTa0OPATOPHBIX M MPAKTUYECKUX
paboT, BBINOJIHAEMBIX 00YYaIOLUIMMHUCS, OMOPHBIX KOHCIEKTOB B BHUJE CXEMATHYECKUX OJOKOB
yuebHoil uHpopMmaruu (hopmys, pUCYHKOB, CUMBOJIOB), Pa3HOYPOBHEBBIE 33aJJaHUs B3STHIC U3
Pa3IUYHBIX UCTOYHUKOB, TOJA00paHbI MO CTENEHHU YCIOKHEHUS, T.K. 1Ieau o0pa3oBanus 21 Beka:
YMETh JKHTh, YMETb pabOTaTh, YMETh J>KUTh BMECTE, YMETb YyUYUThCci. B ydeOHHMKax Ha
COBPEMEHHOM YPOBHE U C Y4ETOM HOBEHMIINX JOCTHKEHHIH HAyKHU U3JI0KEHBI OCHOBHBIE Pa3/ieibl
¢u3uku. Ocoboe BHUMaHHUE YyIeNnseTcs M3JI0KEHUIO0 (yHIaMEHTaJIbHBIX M HauOoJiee CIIOKHBIX
BOTIPOCOB IIKOJBHOH TporpamMmel. [Iporpamma paszpaboTaHa ¢ TakUM pacdeToM, YTOOBI
oOydJaromuecs mMpuoOpeNr TOCTAaTOYHO TIIYOOKHE 3HAHUS (PU3WKH M B By3€ CMOTIJIA TIOCBSITUTH
Oosble BpeMeHH NpogecCHOHAIbHOM MOATOTOBKE MO BHIOPaHHOM crnenuanbHOCTH. Bbicokas
IUIOTHOCTh MOJ@4M MaTepuaja TMO3BOJMIIA aBTOpaM M3JIOKUTh OOLIUPHBIA  MaTepHuai
Ka4eCTBEHHO M JIOTHYHO. 3HAYHMTENBHOE KOJWYECTBO BpPEMEHa OTBOJAWUTCS Ha pEIICHHE
bu3nUecKrx 3a1a4 1 1abopaTOpHBIE MPAKTUKYMBI.

N3yuenne Hpu3MKKM HAIIPaBICHO HA JOCTHKEHHE CICAYIOMINX LIEeIIeH:



*pa3BUTHE MHTEPECOB U CIIOCOOHOCTEW ydYalMXCs Ha OCHOBE TEpelayd UM 3HAHWUW MU OIbITa

MI03HABATEIIbHON U TBOPUECKOM IEATEIIbHOCTH;

*[IOHMMAaHUE YYalIUMHCS CMBICIA OCHOBHBIX HAyYHBIX TMOHSATHA ¥ 3aKOHOB (DHU3HKH,

B3aUMOCBSI3M MEXKIy HHUMH;*(OPMUPOBAHHE Y YYAIIUXCA MPEACTABICHHH O (QU3NUECKOU

KapTUHE MUPA.

Ha BBIPA0OTKY KOMIIETEHLIUH:
00Ue0dpPa306amMebHbLIX:

® YMEHHS CaMOCTOSITEJIbHO M MOTHUBHPOBAaHHO OPraHU30BHIBATH CBOI I103HABATEIHHYIO
JEATEeILHOCTH (OT MMOCTAHOBKH JI0 MOJTYYEHHUS U OIICHKH PE3yNIbTaTa);

® YMEHHMS  UCIHOJIb30BaTh  JJIEMEHThl  MPUYUHHO-CIEJCTBEHHOIO U  CTPYKTYpPHO-
(YHKIIMOHAJIBLHOTO aHalIM3a, ONPENEATh CYIIHOCTHBIE XapaKTEPUCTUKH H3Y4aeMOro
00beKTa, pa3BEpPHYTO OOOCHOBBIBATh CYXKJCHHS, JaBaTh OIPEACICHHS, IPHUBOIUTH
JIOKa3aTeIIbCTBRA;

® yMEHHUS HCIOJb30BaTh MYJIbTUMEIUNWHBIC PECYPChl U KOMIBIOTEPHBIE TEXHOJIOTHUU IS
00pabOTKH U MPE3CHTAIIUHU PE3Y/IHbTaTOB TO3HABATEILHOMN U MMPAKTUIECKON ACSITETLHOCTH;

® YMEHHMS OLEHHMBATh U KOPPEKTUPOBATh CBOE MOBEJACHUE B OKPYKAIOUIEH Cpejie, BBINOIHATD
HKOJIOTUYECKUE TPEOOBAHUS B IPAKTUUYECKOMN JACATEIHHOCTH U TTOBCEIHEBHON KU3HH.

npeoMemHO-0pUEeHMUPOBAHHBIX.

® TIOHMMAaTh BO3PACTAIOIIYI0 POJIb HAyKH, YCWJIEHHE B3aUMOCBSI3U M B3aUMHOTO BIIUSHUS
HAayKd M TEXHUKHU, MPEBpPALICHUS HAYKH B HEMOCPEACTBEHHYIO MPOU3BOJIUTEIBHYIO CHILY
oOmrecTBa;:

® 0CO3HaBaTh B3aMMOJCHCTBHE YEIOBEKA C OKPYKAOIIEH Cpelod, BOZMOKHOCTH M CIOCOOBI
OXpaHbl MPUPO/IBI;

e pa3BHBaTh IO3HABATEJIbHBIE HMHTEPECHl M HUHTEIUICKTyaJbHbIe CIOCOOHOCTH B IIpOIEcCe
CaMOCTOSITEJIBHOTO TMPUOOpETeHUs] (U3MYECKUX 3HAHUH C HCIOJIB30BAaHUN Pa3IUIHBIX
HUCTOYHUKOB MH(POPMAITUH, B TOM YHCJIC KOMITBIOTEPHBIX;

® BOCIUTHIBaTh YyOEKACHHOCTh B TO3UTHBHOW pONM (U3UKH B JKU3HH COBPEMEHHOTO
o01ecTBa, MOHMMAHUE TEPCIEKTUB PAa3BUTHs DHEPTETUKH, TPAHCIOPTA, CPEACTB CBSI3H U
ap-;

® OBJIaJIEBaTh YMEHUSIMU MPUMEHSThH TMOJYYCHHBbIC 3HAHUS JJIA TOMYyYEHUS] Pa3HOOOpa3HBIX
(bu3NYECKUX SIBICHUN;

® TIPUMEHSTH TMOJYYCHHBIC 3HAHUS M YMEHHUS Il O€30MacHOTO HWCIIOb30BaHUS BEIIECTB U
MEXaHHU3MOB B OBITY, CETbCKOM XO3SHCTBE U MPOU3BOJCTBE, PEUICHHUS MPAKTUYECKUX 3a7au
B NIOBCEAHEBHOM JKU3HU, NPEAYNPEKACHUS SIBICHUIN, HAHOCALIUX BpPEJ 3J0POBBIO YEIOBEKA
Y OKpYKaKoIlel cpere.

JlocTikeHne STUX TIeJIe 00eCTICUBASTCS PEIICHUEM CIICTYIOIINX 3a1a4:

*3HaKOMCTBO Y4YalllUXCAd C METOJOM HAy4YHOTO IMO3HAHMUS M METOJIaMU HCCIEAOBaHUS
00BEKTOB U SIBJICHUN TTPUPO/IBI;

*IpUOOPETEHHUE YYAIIUMUCS 3HAHUM O MEXaHUYECKUX, TETIOBBIX, JJIEKTPOMAarHUTHBIX U

KBAHTOBBIX SIBJICHUSX, (PU3UYECKUX BEIMUMHAX, XapaKTEPU3YIOIINX T SBJICHNUS,

s¢opMUpOBaHUE y y4yalIMXCsd YMEHUH HaOMI0aTh MPHUPOAHBIC SBICHHS U BBITIOIHATH

OTIBITHI, JTA0OpaTOpHBIE PaOOTHI M SKCIEPUMEHTANbHBIE HCCIEAOBAHUS C HCIOJIB30BAHUEM

HU3MEPUTEIIBHBIX PUOOPOB, MHUPOKO MTPUMEHSIEMBIX B MPAKTHYECKOU KU3HHU;

*OBJIaJICHNE YYAITUMHUCS TaKUMHU OOIEHAYIHBIMU MOHSATUSAMH, KaK TPUPOIHOE SBIICHHE,

OMIUPUYECKH YCTAHOBJICHHBIN (akT, mpobiema, TUMOTe3a, TEOPETUUYECKUI BBIBOJ, PE3YNIbTaT

AKCIIEPUMEHTAIILHON TPOBEPKH;



Jna pemenuss 3anad  (GopMHpPOBaHUS OCHOB HAyYHOTO MHUPOBO33PEHUS, Pa3BUTHUSA
WHTEJJIEKTYaTbHBIX CIOCOOHOCTEH ¥ TO3HABATEIBHBIX HWHTEPECOB YYAIIUXCS B IPOLIECCe
U3y4eHUs (PU3UKU OCHOBHOE BHUMAHHE YACISETCS 3HAKOMCTBY C METOIaMH HAYYHOTO TTO3HAHUS
OKPYKAIoIIero MHUpa, IMOCTAHOBKE MpoOJeM, TPEOYIOUMX OT Y4YalluXCsl CaMOCTOSITEIbHOMN
JEATEIbHOCTH 10 UX PA3PEIICHHUIO.

I'ymanuTapHOe 3HaYeHHE (PU3UKH KaK COCTAaBHOM YacTH o0IIero oOpa3oBaHUM COCTOUT B
TOM, YTO OHA BOOPYKAET y4YalIUXCS HAYYHBIM METOJOM MO3HAHUS, MO3BOJSIOMIUM TMOJyYaTh
o0OBbeKTHBHBIE 3HaHHs 00 okpyxatomem wupe. Kypc mnpeamnomnaraer QopmupoBaHue
HEOOXOUMBIX B OyAyIIel caMOCTOSTENbHOMN )KU3HH YMEHHUI U HAaBBIKOB.

[IporpamMma y4uTHIBaeT, uYTO (U3MKA H3y4aeTCsl KaK CaMOCTOATEIbHBIA Kypc, HO
YCIICIITHOE OCBOCHUE COJACPIKAHMS JAHHOTO MPEAMETa W JOCTHKCHHE 00Jiee BBICOKOTO YPOBHS
BJIQJICHUS HaBbIKaMH TpeOyeT MEeXNPEeIMETHOrOo B3aMMOICHCTBHS € KypcOM MaTeMaTHKH,
xumuu, actpoHomuu, ObBX.

Mecto npesnMeTa B yueOHOM I1aHe

®du3rka U3y4aeTcsiHa YPOBHE OCHOBHOTO 0011ero oopazoBanus ¢ 7 mo 9 kiacc o 2 Jyaca B
Hezelo, 68 4acoB B T'OJI.

Temarnueckoe U MOypOYHOE IJIAHUPOBAaHUE Y4eOHOTO MarepHala mo (GU3UKe COCTaBICHO
B COOTBETCTBUU C ydeOHWKamu Jjisi 0OImieoOpa3oBaTebHBIX y4eOHBIX 3aBefeHW A. B.
[Tepbimkuna «®usmuka. 7 kiace» u «dusuka. 8 knace», A. B. [leppimkuna u E. M. 'yrHux
«®Du3zuka, 9 kiacey.




|. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPEJIMETA «®U3UKA»

[To okoHuanum 9 Kiacca MPEANONAracTCcsl AOCTHKCHHE YYAIlUMUCS YpPOBHS
00pa3oBaHHOCTH W  JUYHOCTHOW  3pPENOCTH, COOTBETCTBYWOIIUX  DenepaibHOMY
00pa3oBaTeIbHOMY CTaHIAPTy, YTO TIO3BOJIUT OOYYAIOUIMMCS YCIICUIHO CHIaTh
rOCYJapCTBEHHYIO (MTOTOBYIO) aTTECTAIMIO U MIPOUTH coOeceI0BaHHE MPH MOCTYIJICHUU B
10 xmacc mo BBEIOpaHHOMY MPOQIIIIO, JOCTUTHYTH COIMAIBHO 3HAYMMBIX PE3yJIbTaTOB B
TBOPUYECKOH JIEATEIHHOCTH, CHOCOOCTBYIOMMX (DOPMHUPOBAHHIO KAa4eCTB JIMYHOCTH,
HEOOXOIMMBIX JUTS YCIICITHOM caMopeain3alu.

JIM4HOCTHBIE PE3VJILTATHI OCBOCHHUSI OCHOBHOM 00pPa30BaTeIbHONM OPOrpaMMEbl

1. Poccuiickas rpaxaaHckas HIEHTUYHOCTD (IATPUOTU3M, yBakeHHe K OTeuecTBy,
K TMpOLUUIOMY ¥ HAcTOSIIEMy MHOTOHAlMOHAIBHOTO Hapona Poccun, YYBCTBO
OTBETCTBEHHOCTH U J0Jra nepen PoauHol, naeHTudukanus cedst B KayecTBe IpakJaHHHA
Poccun, cyObekTHBHAs 3HAYMMOCTh MCIIOJIB30BaHMS PYCCKOTO s3bIKA U A3BIKOB HapOJOB
Poccun, oco3HaHMe M OINYLIEHME JUYHOCTHOW CONPUYACTHOCTH CyAbOE POCCHICKOro
HApOJa).; WHTEPUOPH3AIMS TyMAaHUCTUYECKHX, JEMOKPATHUYECKUX W TPaIUIHOHHBIX
[IEHHOCTEeH MHOTOHAIIMOHAIBHOTO POCCUHCKOTO 00IIeCTBa.

2. ToToBHOCTH M  CHOCOOHOCTh OOyYarOIIMXCS K  CaMOpa3BUTHIO U
caM000pa30BaHUI0 HAa OCHOBE MOTHBAIMM K OOYyYEHHMIO U TO3HAHUIO; FOTOBHOCTh MU
CIIOCOOHOCTh OCO3HAaHHOMY BBIOOPY M TOCTPOCHHMIO JaJIbHEHINEH WHIWBHUIYATbHON
TpaeKTOpuu oOpa3oBaHMs Ha 0a3e OPHEHTHPOBKM B MHUpe mpodeccuid
npodeCCHOHATBHBIX MPEANOYTEHUI, C YIETOM YCTONUNBBIX MTO3HABATEIbHBIX HHTEPECOB.

3. Pa3Buroe MoOpajgbHOE CO3HAaHHME M KOMIIETEHTHOCTh B PELICHUH MOPAJIbHBIX
npobjeM Ha OCHOBE JMYHOCTHOTO BBIOOpa, (POPMHPOBAHWE HPABCTBEHHBIX YYBCTB WU
HPaBCTBEHHOT'O TOBEACHHUS, OCO3HAHHOTO W OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHBIM
HOCTYIKaM (CIOCOOHOCTh K HPABCTBEHHOMY CaMOCOBEPILICHCTBOBAHHIO; BEPOTEPIIMMOCTb,
YBOKUTEIBHOE OTHOLIEHHE K PEIUIMO3HbIM 4YYBCTBAM, B3IVIAJaM JIIOJEH WM UX
orcyrcTBui0;  CQOpMUPOBAHHOCTb  OTBETCTBEHHOTO  OTHOIIEHHS K  YUYEHHIO;
YBOKUTEIFHOTO OTHOWICHHUS K TPy, HAJHMUUE ONBITA YYACTHS B COIMAIBLHO 3HAYNMOM
Tpyzae. Oco3HaHMe 3HAYEHUsI CEMbU B JKU3HU UeJIOBeKa U OOIIeCTBa, MPUHATHE LIEHHOCTH
CeMEHHOM KHU3HH, YBAKHUTEIbHOE U 3a00TIIMBOE OTHOIIEHUE K YWIEHAM CBOCH CeMbH.

4.  CdhopMupoBaHHOCTh  IIETOCTHOTO  MHUPOBO33PEHHs, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BHTHSI HAYKHM M OOIIECTBEHHON NPAKTHUKH, YUUTHIBAIOIIETO
COLIMANIBHOE, KYJIBTYPHOE, SI3BIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOT'O MHpA.

5. Oco3HaHHOE, YBaXHTEIbHOE M JOOpOXKEIaTelIbHOE OTHOULIEHHE K APYroMy
4eJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYpE, A3bIKY, BEpPE, IPAXKAaHCKOM MO3UIIUH.
['0TOBHOCTH M CIIOCOOHOCTh BECTH JAMAIOr C APYTUMH JIIOJbMH W JIOCTUTAaTh B HEM
B3aMMOIIOHMMAaHUs (MIEHTUUKaLUs ceds Kak IOJIHOMPAaBHOTO CyOBEeKTa OOIIeHus,
TOTOBHOCTh K KOHCTPYMPOBaHHIO oOpa3a mapTHepa @O JUajory, TOTOBHOCTb K
KOHCTPYHUPOBaHMIO  00pa3a  JONYCTHMMBIX  CHOCOOOB  Juanora, TOTOBHOCTh K
KOHCTPYHPOBAHHIO TpOIlecca TUallora Kak KOHBEHIIMOHHPOBAHUS HMHTEPECOB, TPOLEIYD,
TOTOBHOCTP U CIIOCOOHOCTP K BEJICHHIO MTEPETOBOPOB).

6. CdhopMupoBaHHOCTH IIEHHOCTH 3J0pPOBOTO M 0e30macHOro oOpas3a >KU3HH;
UHTEPUOPU3ALKS TPAaBUII MHAMBUAYATIBHOTO U KOJJIEKTUBHOTO OE30M1aCHOTO MOBE/ICHUS B
Ype3BBIYAHBIX CUTYAIHSX, YIPOKAIOUINX JKU3HU U 3I0POBBIO JIFOCH, TPABUI MOBEICHHS
Ha TPAHCIIOPTE U Ha JOPOTax.

7. C¢hopMHUPOBAaHHOCTb OCHOB 3KOJOIMYECKOH KYJIbTYPBHI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJOIMYECKOI'O MBIIUICHUS, HAJUYUE OIbITa 3KOJIOTHYECKU



OPUEHTHPOBAHHOW  PEQIICKCUBHO-OIICHOYHOH W  TPAKTUYCCKON  JICSITEIBHOCTH B
JKU3HCHHBIX  CUTYyalUdgX (FOTOBHOCTB K HCCICOOBAHUIO TIPHUPOABLI, K 3aHATUAM
CEIbCKOXO3SMCTBEHHBIM  TPYAOM, K  XYJO0XECTBEHHO-ICTETUYECKOMY  OTPAXKEHUIO
OPUPOJBI, K 3aHATHSM TYpU3MOM, B TOM YHCIIE JKOTYPHU3MOM, K OCYIIECTBICHUIO
MPUPOIOOXPAHHON EATEIbHOCTH).

MeranpeameTHblie pe3ynbTarbl ocBoeHus: OOI1L

MeranpeaMeTHble  pe3yiabTaThl  BKIIOYAIOT  OCBOCHHBIC  OOYYArOIIMMHUCS
MEXKIPEAMETHBIE TOHSATUS W YHUBEPCAIbHBIC YYeOHBIC JCHCTBUS (PETYJISATHBHBIC,
MO03HABATENIbHbIE, KOMMYHHKATHUBHBIE), CIOCOOHOCTh HMX HCIOJB30BaHUS B Yy4eOHOM,
MO3HABATEJIbHON U COIMAIBbHON MPAaKTUKE, CaMOCTOSATEIbHOCTh IUIAHUPOBAHUS H
OCYIIECTBIICHUSI Y4eOHOU AEATeIbHOCTH M OPTaHU3alUUd Y4eOHOTO COTPYIHUYECTBA C
negaroraMd W CBEPCTHHKAMH, TIOCTPOSHUE WHAMBUAYAJILHOH  00pa3oBaTenbHOM
TPaeKTOPHH.

BbInyCKHUK HAY4YUTCSH:

e cOOMIOaTh MpaBUiIa OE30MACHOCTH U OXpaHbl TpyAa MpH padoTe ¢ y4yeOHBIM U
71a060paTOPHBIM 000PYIOBAHHEM;

®[IOHUMAaTh CMBICII OCHOBHBIX (M3UYECKUX TEPMHHOB: (PHU3UYECKOE TEJo,
¢dusndeckoe sBIeHUE, PU3NIECKaAsT BEININHA, CIUHHUIIBI N3MEPECHUS;

e pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTbh MPU HOMOIIM (PU3UYECKUX
METO/IOB;  AaHANM3UPOBATh  OTAEIBHBIC  OJTalbl  I[POBEACHUS  HUCCIECIOBAHHW U
MHTEPIIPETUPOBATH PE3yNbTAaThl HAOIIOAEHUN U OIIBITOB;

®CTaBUTH OIBITHI O WCCICIOBAHUIO (U3UYECKUX SBICHUNH WM (HU3NIECKUX
CBOWCTB TeNl 0e3 WCIONb30BaHUSI NPSIMBIX HW3MEPEHUH; Tpu 3TOM (OPMYITHPOBATH
npobiemy/3agayy ydyeOHOro SKCIepUMEHTa; COOMpaTh YCTAHOBKY U3 IPEIIOKEHHOTO
000py10BaHUs; IPOBOJUTH OIBIT U (POPMYJINPOBATH BHIBOJIBI.

[lpumevanue. Ilpm  mpoBeaeHWM  WCCleAOBaHUS  (UBMYECKUX  SBICHHUN
U3MEpUTENIbHbIE MPUOOPBI MCHOJB3YIOTCS JIMIIb KaK JATYUKU H3MEpPEHHUs (U3NYECKUX
BEJIMYMH. 3alIUCH MTOKa3aHUM NPSIMBIX U3MEPEHH B 3TOM ciy4ae He TpeOyeTcs.

® [IOHUMAaTh POJIb HIKCIEPUMEHTA B MOJIYYEHUHN Hay4HO! HHQOpMaINH;

® [IPOBOJUTH MPSAMbIE U3MEPEHUS PU3NYECKUX BEJIMUMH: BPEMsI, paCCTOSHUE, Macca
Tena, o0beM, Cuia, TeMIeparypa, aTMOc(hepHOe MaBl€HHE, BIAXHOCTh BO3IyXa,
HalnpsDKeHUe, CUla TOKa, paJuallMoHHbIN (OH (C MCIOIB30BAHUEM JIO3UMETpPA); IPU 3TOM
BbIOMpaTh ONTUMAJIBHBIM CIOCOO M3MEPEHHS U HCMOJIb30BaTh IMPOCTEHIINE METO]IbI
OLICHKH ITOTPEIIHOCTEN N3MEPEHUN.

[Tpumeuanue. JlroGass yuyeOHas mporpamma JOJDKHA OOecleduBaTh OBIAJICHHUE
OPSMBIMUA U3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PU3NYECKUX BETHUUH.

®IPOBOJIUTH  HUCCIEAOBAaHHE  3aBUCUMOCTEH  (U3WYECKMX  BEIMYUH  C
UCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHHN: IIpU OTOM KOHCTPYUPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yabTaThl IMOJYYEHHOH 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B BUJE
TabJIUI ¥ TpauKoOB, IeJaTh BHIBOBI 110 PE3yJIbTaTaM HUCCIIEIOBaHUS;

® [IPOBOJUTH KOCBEHHBIE H3MEpEeHMs] (U3UYECKUX BEIUYMH: TPU BBIOJHEHUU
U3MEpEeHUil coOupaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY, CIeAys MpPeasIOKEHHOM
UHCTPYKIUH, BBIYUCIIATh 3HAYCHUE BEJIMYUHBI U AHAIIU3UPOBATH MTOJIYYEHHBIE PE3YJILTATHI
C Y4€TOM 3aJJaHHON TOYHOCTH U3MEPEHUN;

® AQHAJIM3UPOBATH CUTYallUU IMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HAaBaTh B
HUX MPOSBICHUE M3YUYEHHBIX (PU3MUECKUX SBICHUNA MM 3aKOHOMEPHOCTEH M NMPUMEHATH



UMEIOLINeCs 3HAaHUS 17151 UX OOBSICHEHHUS;

® [IOHUMAaTh MPUHIUIBI JEHCTBHUS MalluH, TPUOOPOB M TEXHUYECKHX YCTPOUCTB,
YCIIOBUS UX 0€30MaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

®[ICTIIOJIb30BAaTh MPU  BBINOJHEHUH Yy4EOHBIX 3aJady  HAy4HO-TIOMYJISPHYIO
JTUTEPaTypy 0 PU3NICCKUX SIBIICHUSX, CIPABOYHBIC MaTePUAIIBI, pecypchl IHTEpHET.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCLe008AHU, POab (QUIUKU 8 PACUUPEeHUU
npeocmasienuli 06 OKpyicarowem mupe u ee 6Kiao 8 YayuueHue Kauecmed HCUusHu;

®UCNOB308AMb  NpUEMbl  NOCMPOeHUsi  u3udeckux mooenell, NoOucka u
dopMynIUpoBKU 00KA3AMENbCNE BbIOGUHYMBIX 2UNOME3 U MeopemuUyecKux 6b160008 Hd
0CHOBE IMAUPULECKU YCMAHOBNIEHHbIX (haKmos;

® CPasHUBAMb MOYHOCMb USMEPEeHUsl (Qu3u4ecKux GeludyuH no eluduHe Uux
OMHOCUMENbHOLU NOSPEUHOCIU NPU NPOBEOeHUU NPAMBIX USMEPEHULL;

® CAMOCMOSAIMENLHO  NPOBOOUMb  KOCBEHHble — UBMEPeHUs U UCCIe008aAHUsL
QusuuecKux 6elUdUH ¢ UCNONb30BAHUEM PATUYHLIX CHOCO008 UsMepeHus GuuiecKux
BEIUYUH, BIOUPAMb CPEOCEA USMEPEHUSL C YUemoM HeoOX00UMOU MOYHOCMU USMePEeHUL,
000CHOBbIBAMDb  8bIOOP CNOCOOA U3MEPEHUsl, A0eK8AMHO20 NOCMABIEHHOU 3a0aye,
NPOBOOUNMb OYEHK) OOCHOBEPHOCTNU NOJLYYEHHBIX Pe3)Ibmamos;

® BOCHPUHUMAMb UHDOPMAYUIO DUBUYECKO20 COOEPIHCAHU 8 HAYUHO-NONYAAPHOU
Jaumepamype u cpedcmeax Maccosol uHpopmayuu, KpUmuyecku oyeHusams noJlyueHH)0
uHgopmayuro, AHAIUUPYs ee cooepicanue U OaHuvle 00 UCMOYHUKe UHGOPpMAYUU,

® co30a8amb COOCMBEHHble NUCbMEHHble U YCMHble CO0OWeHUs O @hu3uuecKux
ABNIEHUAX HA OCHOBE HECKOJIbKUX UCMOYHUKO8 UHGDOpMAYUL, CONPOBOHCOAMb GbICIMYNIEHUE
npezenmayueti, y4umuléds 0COOEHHOCMU aAyOUMoOpULU C8ePCMHUKOS.

IIpenmeTHble pe3yJibTaThI

Mexanuyeckue siBJICHHUS

BbINyCKHUK HAYYHTCS:

® pacro3HaBaTh MEXAaHUYECKHE SIBICHUS U OOBACHATH HAa OCHOBE HMEIOIIUXCS
3HAaHWIA OCHOBHBIC CBOWCTBA WJIM YCJIOBHS TPOTCKAHUS ITHX SIBICHUN: PaBHOMEPHOE W
HEPAaBHOMEPHOE JIBIDKEHHE, pABHOMEPHOE W PAaBHOYCKOPEHHOE TPSIMOJHMHEHHOE
JIBUKEHHE, OTHOCUTEIIbHOCTh MEXaHHMYeCKOro JABI)KEHHS, CBOOOJHOE TMaJeHue Tel,
paBHOMEPHOE ABM)KEHHE MO OKPY)XKHOCTH, WHEpPIHMsS, B3aUMOJACHCTBHE Tell, pEaKTUBHOE
JBIKCHHE, TIepeava JaBJICHUS TBEPIBIMH TEIaMH, )XHJIKOCTSIMHU M ra3aMu, aTMOC(epHOe
JABJICHHUE, IUIaBaHWE TeJ, PABHOBECHE TBEPABIX T, WUMEIONIMX 3aKPEIUICHHYIO OCh
BpallleHus1, KoyebaTebHOe IBUKEHIE, PE30HAHC, BOJIHOBOE JIBIKEHUE (3BYK);

® ONIMCHIBATh W3YYCHHBIC CBOWCTBA TEI M MEXaHWYCCKUE SIBJICHHS, HCIIONB3YS
buznyecKue BEIUYUHBL: MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, IEPUO 0OpaIleHHs,
Macca Tela, IIOTHOCTh BEIIeCTBa, CUila (Cuja TSKECTH, CUjla YIPYrocTH, Cujia TPEeHHUs),
JABJICHUE, WMITYJbC TeNa, KHHETHYECKas DJHEpPrusi, TOTCHIMAbHAS DJHEpPTus,
MexaHu4ecKas pabora, MexaHuuyeckas momHocTh, KIIJ[ mpu comepmiennn paboThl ¢
HCIIONIb30BaHUEM MPOCTOTO MEXaHW3Ma, CUjla TPEHHUs, aMIUIMTYAa, MEpPHoJ U YacToTa
KoeOaHul, JTMHA BOJHBI M CKOPOCTh €€ PaCHpOCTPAaHEHUsS; MPH OMUCAHUH MPABUILHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOIB3YEMBIX BEIIMYUH, UX OOO3HAYCHHUS W €IMHHIIBI
U3MEpPEHUS, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIIAE JTaHHYIO (DHU3UYECKYI0 BEIUYHHY C
JIPYTMMH BETUYMHAMU, BEIYUCIISITH 3HAU€HHE (PU3NYECKON BETUIHMHBI;

® AHAIM3UPOBATH CBOWCTBA TEJI, MEXaHWUECKUE SBJICHHUS M IPOIECCHI, MCIIOIB3Ys
dbu3nyecKue 3aKOHBI: 3aKOH COXPAaHEHUS OJHEPruH, 3aKOH BCEMHPHOTO TITOTCHHS,



MIPUHITUIT CYNIEPIIO3UIIMU CUIT (HaXOoXKaeHue paBHoercTByromei cwibl), I, 11 u 111 3akonb!
HeroTOHA, 3aKOH coXpaHEHHs MMITyJbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena;
Opd 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M €ro MareMaTh4ecKoe
BBIPAKCHHUE;

epa3MyaTh  OCHOBHBIE  TPU3HAKM  HU3YYCHHBIX  (PU3MYECKHX  Mojeneil:
MaTepualbHas TOUKa, HHEpLHAJIbHAas CUCTEMA OTCUETA;

epeliaTh 3aJa4d, UCHONB3YS (PU3NYECKHE 3aKOHBI (3aKOH COXpaHEHUsS SHEpruw,
3aKOH BCEMUPHOTO TATrOTeHUs, NpuHIun cyneprno3duuuu cui, I, II u Il 3akonsl HetoToHa,
3aKOH COXpaHEeHHUs UMITYJbca, 3aKoH ['yka, 3akon [lackains, 3akoH Apxumena) u popMyIibl,
CBSI3bIBAIOIIME (U3UYECKHE BENUYMHBI (IIyTh, CKOPOCTh, YCKOpPEHHE, Macca Tea,
IUIOTHOCTh BEILECTBA, CWJIA, JAaBJICHUE, WMIYJIbC TeJa, KHUHETUYECKass DJHEprus,
MOTEHLIMAJbHAsl SHEprusi, MexaHudeckas pabora, MexaHudeckas MomHocTs, KIIJI
IPOCTOTO MEXaHW3Ma, CWJIa TPEHHS CKOJBXEHHUS, KOAXPQPHUIMEHT TPEHUs, aMIUIUTYAa,
NEpPUOJ U YacTOTa KojaeOaHui, AJIMHA BOJIHBI M CKOPOCTh €€ PaclpOCTPAHEHHS): HA OCHOBE
aHaJlM3a YCJIOBHS 3aJaud 3alKChIBaTh KpaTKOE YCJIOBHE, BBLACHATh (PU3UUECKHE
BEJIMYMHBI, 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ PeIIeHUs, MPOBOJUTH PacueThl U
OLICHUBATh PEAJIbHOCTb IOJIYYEHHOI'O 3HaYEHUS] PU3NUECKON BETUUHUHBI.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® LICNONIL308AMb 3HAHUS O MEXAHUYECKUX SABIEHUAX 8 NOBCEOHEBHOU HCUHU OJis
obecneyenusi Oezonachocmu npu  obpawjenuu ¢ npudbopamu U - MeXHUYECKUMU
yempoticmeamu, Ol COXpAHeHUs. 300p0o8bs U  COONOOeHUs HOPM  IKOJO2UHEeCKO20
nosedenus 8 OKpydcaowel cpeoe; NpUBOOUMs NPUMepsbl NPAKMUYECKO20 UCHNONb308AHUSL
Quzuueckux 3HAHULL O MEXAHUYECKUX AGNeHUAX U (QU3UYECKUX 3aKOHAX; NpuMepbl
UCNONIL308AHUSI B0300HOGNIAEMBIX UCMOYHUKOE IHEPIUU, IKOJNOSUYECKUX NOCAe0CMEUL
uccne008aHusi KOCMU4ecKo20 NPOCMpancme;

® pa3IUYaAmsb SPAHUYbl NPUMEHUMOCMU PUUYECKUX 3AKOHO8, NOHUMAMb 6Ce00WUL
xapaxkmep ()yHOAMEeHMAIbHBIX 3aKOHO8 (3AKOH COXPAHEHUS MeXAHUYeCKOU Hepaul, 3aKOH
COXPAHEeHUsl UMNYIbCA, 3aKOH 8CEMUPHO20 MACOMEHUS]) U 02PAHUYEHHOCHb UCHOIb3068AHUS
yacmuwix 3akoHo08 (3akon ' yka, Apxumeda u op.),;

® HAXOOUMb AOEKBAMHYIO NPEOIONCEHHOU 3a0aye Yu3U4ecKyro MOOelb, pa3peuanms
npoonreMy Kak Ha OCHO8e UMEIOWUXCS 3HAHULUL NO MeXaHuke ¢ UCNOIb308aAHUEM
Mamemamuyecko2o annapama, max u npu NOMOUWU Memooo8 OYeHKU.

TenuoBble sABJICHUSA

BohinycKHUK HAYy4YUTCS:

e pacro3HaBaTh TEIUIOBBIE SIBJICHUS U OOBSCHATH Ha 0aze MMEIOIIMXCS 3HAHUMN
OCHOBHBIE CBOMCTBAa WJIM YCIIOBUSI IPOTEKaHUs ITHX SABJIECHUUN: AUPPy3usi, U3MEHEHHE
oO0beMa Ten TMpU HarpeBaHWM (OXJIAXKIACHUHM), OOJbINAs CKUMAEMOCTh Ta3oB, Majas
C)KMMAEMOCTb KUJAKOCTEH M TBEPABIX TEJ; TEIUIOBOE PAaBHOBECUE, HCIApEHUE,
KOHJCHCALlU, IUIABJICHHUE, KPUCTAJUIN3alMs, KUIEHUE, BIAXKHOCTb BO3[yXa, pa3jIM4YHbIC
crocoObl Termyonepeaayn (TErIONPOBOAHOCTb, KOHBEKIIHS, HW3Iy4yeHHUE), arperaTrHble
COCTOSTHUSI BEUIECTBA, MOIJIOIMIEHNE SHEPTUU MPHU HCIAPEHUH KUJIKOCTH U BbIJIECJICHHUE €€
IIPY KOHJEHCAIMU 1apa, 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JaBJICHMUS;

® ONHUCHIBATh H3YYEHHBIE CBOMICTBA TE€N W TEIUIOBBIE SBJICHMS, MCIIONb3Ys
¢u3nueckue BEIMYUHBI: KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPrus, TeMIeparypa,
yl€nbHas TEIUIOEMKOCTh BEIIECTBA, yJA€ibHAs TEIUIOTAa IUIABJIEHUS, YIENbHAs TEIJIOTa
napooOpa3oBaHus, yJelbHAs TEIJIOTa CropaHusl TOIIMBA, KOI(PQUIUEHT IMOJIE3HOTO
JEHCTBUS TEIMJIOBOIO JABUTATENsl; MPU ONUCAHUM TMPABUIBHO TPAaKTOBAaTh (U3NYECKUI



CMBICT HCIIOJIb3YEMbIX BEJIMYUH, WX OOO3HAYEHHUS W EIUHUIBI HU3MEPEHHs, HaXOIUTh
(GopMyIbl, CBS3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMH BEIMYUHAMH,
BBIYUCIIATH 3HAUCHHE (PU3NYECKON BETMUHHBI,

® AHAJTM3MPOBATh CBOICTBA TEJ, TEIUIOBBIC SBICHUS W TPOLECCHI, HCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO YYEHHsS] O CTPOCHHMM BEIIECTBA U 3aKOH
COXpaHEHHUSI SHEPTUH;

e pa3jNyaTh OCHOBHBIE IMPU3HAKH M3YYCHHBIX (PUIUYECKUX MOJAENEH CTPOCHHUS
ra3oB, JKUJKOCTEH U TBEP/BIX TElI;

® [I[PUBOJIUTH NPUMEPHI MPAKTUUYECKOTO HCIOJIb30BaHUSA (DU3MUECKUX 3HAHUU O
TEIUIOBBIX SIBJICHUSX;

e pelaTh 3a/1a4yM, UCIOIb3ys 3aKOH COXPaHEHHs DHEPTUU B TEIJIOBBIX IMpolieccax U
dopmyibl, cBs3bIBaroONIMe (U3NYECKHE BEIHMUMHBI (KOJMYECTBO TEIIOTHI, TEMIIEPATypa,
ylleNbHasl TEIIOEMKOCTh BEIECTBA, yJeNbHAs TEIJIOTa IUIABJICHUS, YAENbHas TEIuioTa
napooOpa3oBaHusi, yJelbHAs TEIJIOTa CrOpaHUs TOIIMBA, KOA(PQUIMEHT IMOJIE3HOTO
NEHCTBUS TEIJIOBOTO JIBUTaTelNis): HAa OCHOBE aHall3a YCIOBHS 3a/aydl 3alHChIBaTh
KpaTKoe YCJIOBHUE, BBIIEIATh (PU3NYECKHE BEIWYHHBI, 3aKOHBI U ()OPMYIIbI, HEOOXOAUMBIC
JUIS €€ pelIeHHs], IPOBOANTH PAacueThl U OICHWBATh PEATbHOCTH TOIYYEHHOTO 3HAYCHHS
buznYecKoil BETUYHHBI.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS:

® LICNONIL308AMb  3HAHUSL O MENI08bIX ABNEHUAX 8 MNOBCEOHEeBHOU JICUHU OJis
obecneuenusi Oe3onachocmu npu obpawjenuu ¢ npudopamMu U  MexHU4ecKumu
YCmMpoucmeamu, Oas COXPAHEHUsi 300p068bs U COONOOEHUsT HOPM  IKOJN02UHECKO20
nogedeHuss & OKpydcarwel cpeoe;, NpusooUmv NpuUMepbl IKOA02UUECKUX NOC1e0CmEUll
pabomul 0gueamerieli BHYMPEHHe20 C2OPaHUs, Menio8blX U 2UOPOILEKMPOCMAHYULL,

® Pa3IUYAMb SPAHUYbI NPUMEHUMOCMU PUUYECKUX 3AKOHO8, NOHUMAMb 6C00WUL
xapaxkmep QYHOAGMEHMANbHLIX DUUYECKUX 3AKOHO8 (3aKOH COXPAHeHUs JHepauu 8
MeNnI08bIX NPOYeccax) u 02PanUdeHHOCMb UCNOIb30BAHUS YACTNHBIX 3AKOHO8,

® HAX0OUMb AOEKBAMHYIO NPEOTIONCEHHOU 3a0aye Qu3u4ecKyro MOOelb, pa3peuanms
npooneMy KAk Ha OCHO8e UMEHUUXCS 3HAHULL O MEeNJIO8bIX ABIEHUSIX C UCNOIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

DJIeKTpUYecKHe U MATHUTHBIE SIBJIEHUS

BbINyCKHUK HAYYHTCS:

® Pacro3HaBaTh MIEKTPOMATHUTHBIEC SIBJICHUS U OOBSCHATh HA OCHOBE MMEIOIIIXCS
3HaHUI OCHOBHBIE CBOMCTBA WJIM YCIIOBHS MIPOTEKAHMsI ITUX SIBICHHUM: AJIEKTpU3aLUs Ted,
B3aMMOJICICTBHE 3apsAA0B, JIEKTPUUECKUNA TOK U €ro AeWCTBUs (TEMI0BOE, XUMHYECKOE,
MarHUTHOE), B3aMMOJICHCTBHE MAarHUTOB, OJEKTPOMAarHUTHAs WHAYKIHS, JeHCTBHE
MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM W Ha JIBHXKYIIYIOCS 3apsHKEHHYIO 4acTHUIly,
JeicTBUE 3JIEKTPUUECKOro TMOJsl Ha 3apsDKEHHYIO YacTHIly, 3JEKTPOMAarHUTHBIE BOJIHBI,
NPSMOJIMHEHHOE PAaCIpPOCTPaHEHUE CBETa, OTPaKEHUE M TPEIOMIICHHE CBETa, AMCIIEPCHUs
CBeTa.

® COCTaBJIATH CXEMBbI AJIEKTPUUECKUX LIETIEH C MMOoCcIe10BaTeIbHbIM U MapalieIbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3jiinyasl YCIOBHBIE O00O3HAYEHHUS DJIEMEHTOB AJIEKTPHUECKUX
nenen (MICTOYHUK TOKA, KIII0Y, PE3UCTOP, PEOCTaT, TaMIIOUKa, aMIIEPMETP, BOJIILTMETD).

® IICTIOJIH30BATh ONTHYECKHE CXEMBI JISI TOCTPOCHHS HM300paXEHUH B TUIOCKOM
3epKaiie ¥ cobuparomei JuHse.

® OTIMCHIBATh U3YYCHHBIE CBOMCTBA TENl U DJIEKTPOMATHUTHBIC SBJICHHUS, MCIIONB3YS
¢u3nueckrue BEIMYUHBL: JIEKTPUUECKUHN 3apsij, Cujia TOKa, JIEKTPUUYECKOE HaIpsKEHHE,



JJIEKTPUYECKOE  CONPOTHBIIEHHE, YAEIbHOE  COMPOTHUBIIEHHWE  BellecTBa, paboTa
AIIEKTPUIECKOTO TOJIsI, MOIITHOCTh TOKA, (JOKYCHOE PACCTOSIHUE U ONTHYECKAs CHJjla JINH3HI,
CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 9aCTOTA CBETA; MPHU OMKMCAHUN BEPHO
TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOIb3YEMbIX BEJIUYUH, UX OOO3HAYEHHUS U €AMHMIIBI
U3MEpEHUs; HaXxoAUTh (OPMYIIbI, CBSI3bIBAIOIIME JaHHYIO (DU3MYECKYI0 BEITUYHMHY C
JPYTHUMH BETTUYUHAMHU.

® aHAIM3UPOBATh CBOMCTBA TeN, OJJICKTPOMArHUTHBIE SBJICHUS U TMPOIIECCHI,
UCTIONB3Ys (PU3MUYECKHE 3aKOHBI: 3aKOH COXPAHEHUS DJIEKTPUYECKOro 3apsina, 3akoH Oma
JUIsl ydacTka uenu, 3akoH Jxoynsa-JleHna, 3akoH MPSIMOJUHEHHOIO pacHpoCTpaHEHUs
CBETa, 3aKOH OTPaXEHUS CBETa, 3aKOH IMIPEJIOMJIEHUS CBETa; MpPU 3TOM pa3inyarh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MAaTeMaTH4eCKOE BhIPAKECHHUE.

® [I[PUBOJIUTh NPUMEPHI MPAKTUUYECKOTO HCIOJIb30BaHUSA (DU3MUECKUX 3HAHUU O
AJIEKTPOMATHUTHBIX SIBJICHHSIX

e pelaTth 3aJa4u, UCIOJb3Ys Gu3nYecKue 3akoHbI (3akoH OMa A yyacTKa IenH,
3akoH Jxkoyna-JIeHna, 3akoH NOPSIMOJMHEWHOrO paclpoOCTPAHEHUS CBETAa, 3aKOH
OTPaXCHHSI CBETA, 3aKOH MPEIIOMIICHUSI CBETa) U (DOPMYIIBI, CBSI3BIBAIOIINE (PU3UICCKHEC
BEJIMYMHBI (CHJa TOKa, JJIEKTPUYECKOE HAMpsDKEHHE, DJIEKTPUYECKOe COMPOTHUBIICHUE,
yIeJIbHOE COIMPOTUBICHUE BEUIECTBa, PadOTa 3JIEKTPUUYECKOrO TOJS, MOIIHOCTH TOKa,
(OKyCHOE PAacCTOSHUE M ONTHUYECKAas CWJIA JIMH3BI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH,
JUTMHA BOJIHBI M YacTOTa CBETa, (POPMYIIBI pacdera dJICKTPHUSCKOTO COMPOTHBIICHUS MPHU
MOCIE0OBATEIbHOM U TMapajieIbHOM COEIMHEHUU IPOBOJHUKOB): HAa OCHOBE aHaIM3a
YCIIOBUS 3a/1a4M 3aMUCBHIBATh KPATKOE YCIOBHUE, BHIICIATH (PM3MUECKUE BETMUMUHBI, 3aKOHBI
U (GopMyIbl, HEOOXOIUMBIC JUIsI €€ PEIICHUs, MPOBOJUTH pPACUYCTBl W OICHUBATH
PEATBHOCTH MOJTYICHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® LICNONL308AMb 3HAHUSL 00 INEKMPOMASHUMHBIX AGNEHUAX 8 NOBCEOHEBHOU HCUSHU
o5l obecneuenuss Oe3onacHocmu npu odpawjeHuu ¢ npudbopamu U MexHU4ecKuUMu
yempoticmeamu, Ol COXpAHeHUsi 300p06bs U  COONOOeHUs HOPM  IKOJO2UHEeCKO20
noseoenust 8 OKpydcalowel cpeoe;, NPU8OOUMb NPUMEPbl GIUAHUSA DNIEKMPOMASHUMHbBLX
U3TLYYEHULL HA JHCUBbIE OP2AHUZMYI;

® paznuuame SpaHuybl NPUMEHUMOCMU PU3ULeCKUX 3aKOHO8, NOHUMAMb 8Ce00UUll
xapaxkmep yHOAMeHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs 3JIeKmpu4ecko2o 3apsoa) u
02PAHUYEeHHOCMb UCNOIL30BAHUS YACMHBIX 3aKOH08 (3akoH Oma 071 yuacmka yenu, 3aKoH
IDicoyna-Jlenya u op.);

® LICNONIL308AMb  NpUEMbl  NOCMPOEHUs  (Quaudeckux Mooeieu, noucka u
dopmMynuposKu 00KaA3aMeNbCme BblOGUHYMbBIX SUNOME3 U MeoPemuUyecKux 6bl860008 Hd
0CHOBE IMNUPUYECKU YCMAHOBNEHHBIX (DaKmos;

® HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aue GU3UYeCKYI0 MOOeb, pa3peulams
npobneMy KAk HA OCHO8e UMEIOWUXCSA 3HAHULL 00 DJIeKMPOMASHUMHbBIX SGNeHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu HOMowu Memoo08 OYeHKU.

KBanToBbIE IBJICHUS

BbinycKHUK Hay4uTCH:

® pacrio3HaBaTh KBAHTOBBIC SIBJICHHS M OOBSICHATH Ha OCHOBE MMEIOLIUXCS 3HAHHMA
OCHOBHBIC CBOWCTBAa WM YCJIOBUS TPOTEKAHHWS OTUX SIBJICHUW: ©CTCCTBCHHAS W
HUCKYCCTBCHHASI PaTUOAKTHBHOCTb, O-, 3- M Y-H3JIy4eHHUs, BOSHHKHOBEHHE JTUHEHYATOTO
CIEKTpa U3JIyUYEHHUsI aTOMA;

® ONIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJIICHUS, UCTIONB3YS (DM3HUECKHE BEITMYNHBI:



MaccoBO€ YHCIIO, 3apsA0BOE YHCIIO, TEPUOJ Toiypacnana, SHeprus (OTOHOB; IpH
OMHMCAHUN TIPABUIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HUCIOIB3YEeMbIX BEIUYHH, HUX
0003HAYCHHUSI W CIUHHIIBI W3MEPCHHs; HAXOMUTh (OPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKyI0 BEIWYMHY C JPYIMMH BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (U3NICCKON
BEJIMYMHBI;

® AHAJTM3MPOBATh KBAHTOBBIC SBJICHUS, HCIONB3Ys (U3HUYECKUE 3aKOHBI U
MOCTYJIATHI: 3aKOH COXPAHCHUs JHEPIHH, 3aKOH COXPAHEHHS JJICKTPUUYECKOTO 3apsia,
3aKOH COXPAHEHHUS MAacCOBOTO YHCIIA, 3aKOHOMEPHOCTH W3Ty4YCHHsI U TMOTJIOMICHHUS CBETa
aTOMOM, TIPU 3TOM Pa3JIM4aTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €r0 MaTeMaTUYeCcKOe
BBIPQ)KCHHUCE;

® pa3JIn4aTh OCHOBHBIC MPU3HAKY IUIAHETAPHON MOJIEIIH aTOMa, HYKJIOHHOW MOJICIT!
aTOMHOTO S/1pa;

® [IPUBOJIUTH MIPUMEPHI MPOSBICHUS B MPUPOIC M MPAKTUYCCKOTO HCIIOIB30BaHUS
PaInOaKTUBHOCTH, SJIEPHBIX H TEPMOSIICPHBIX PEAKIIUH, CIEKTPaIbHOTO aHAIN3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® LICNIOIL308AMb NOLYYEHHLLE 3HAHUSL 8 NOBCEOHEBHOU JICUSHU NpU 00paujeHuu ¢
npubopamu U MeXHUYecKUMU YCMpOUCMEAMU (CUEMYUK UOHUBUPYIOWUX —Hacmuy,
0o3umemp), OJisl COXpaAHeHusi 300P08bsl U COONIOOEHUS HOPM IKOJLOSUYECKO20 NOBEOCHUS 8
OKpyJicaroujell cpeoe;

® COOMHOCUMb IHEPSUIO CS3U AMOMHBIX A0ep ¢ 0eDEeKmom Maccyl,

® IPUBOOUMb  NPUMEPbI  BIUAHUA — PAOUOAKMUBHBIX — USAYUEHUN HA  JHCUBLLE
Op2eaHU3MbL; NOHUMAMb NPUHYUN OelCMBUs 003UMempad U pa3iuyams YCI0GUs €20
UCNONb308AHUSL;

® IOHUMAMb  IKON02UYECKUEe NPOOAeMbl, GOZHUKAIOWUE NPU  UCHOIb308AHUU
AMOMHBIX ~ DJIEKMPOCMAHYUUl, U NYMU peuwleHuss dmux npoobiem, NnepcneKmusbl
UCNONB308AHUS YNPABIAEMO20 MEPMOAIEPHO2O0 CUHME3.

DJIeMeHThbI ACTPOHOMMHU

BbInycKHUK HAYYMTCS:

e yKa3piBaTh Ha3BaHUs IUiaHeT COJMHEYHOW CHUCTEMBI; pas3indaTh OCHOBHBIC
MPU3HAKKA CYTOYHOTO BpallleHUsl 3Be3MHOro Heba, nprkeHus Jlynel, ConHIIA U TJIaHET
OTHOCHUTEIIEHO 3BE3I;

® IOHUMATh PA3IUYHS MEXK]Y TeTHOLIEHTPHUUECKON U TeOIeHTPUIECKON CHCTEMaMHU
MUDA;

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® yKA3bl8amsv o0wWuUe CEOUCMBA U OMAUYUS NIAHEem 3eMHOU 2PYNNbl U NIaHem-
eueanmos,; manvix men CONHEUHOU cucmemsl U OOIbUUX NIAHEeM, NOIb308AMbCSA KAPMOU
38€30H020 Heba npu HabIOeHUsX 36e30H020 Heba,

® pa3IUYaAmMb OCHOBHbIE XAPAKMEPUCTUKU 36€30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36¢30bl C ee MeMNepamypoll,

® paziuyame cunomesul 0 npoucxodxncoeHuu ConHeuHou cucmembyl.

Il. COAEPXXAHUE YUEBHOTI'O ITPEAMETA
Du3uka 1 pu3nyecKue MeToAbl U3y4EeHHUS MPUPOALI
dusnka — Hayka o mpuposae. HaOmronenue u onucanue ¢usndeckux siBneHuil. dusndeckue
npubopbl. dusnueckue BeIMUMHBI M WX u3MepeHue. [lorpemHocTH  U3MEpeHUH.
MexnayHnaponHass cuctema enuHul. @OU3MUECKUl HKCHEpUMEHT M (uU3MYecKas Teopus.



Ousnueckue Mozaenu. Ponb mMarematuku B pazButuu pusuku. Ousnka u TexHuka. Ousznka u
pa3BUTHE NPEICTABICHUN O MAaTEPUAIBHOM MUPE.

Hemoncmpayuu:

[Ipumepsl MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUYECKNUX, MATHUTHBIX U CBETOBBIX SIBJICHUN.
duznyeckue mprudOpHI.

Jlabopamopnuvie pabomot u onvimel:

OmnpeneneHue 1EHbI IEIEHUS MKaJIbl K3MEPUTEIBHOTO pudopa*.

N3mepenne pa3mMepoB MaJIbIX TEJL.

N3mepenue oobemMa KUIKOCTH U TBEPAOTO Tea.

N3mepenne TemMneparypsl.

Mexanu4yeckue siBJeHHUS

Mexanudeckoe aBuxeHne. OTHOCUTENBHOCTH ABMkeHUsA. Cuctema otcuera. Tpaekropus. I1yTs.
[IpssmonuneitHoe paBHOMEpHOE JABMXKEHHE. CKOpPOCTh PAaBHOMEPHOTO MPSIMOJIUHEHHOTO
JIBUKEHUS. MeTOobl U3MEPEHUS PACCTOSHUSL, BPEMEHH U CKOPOCTH.

HepaBHoMepHOe nBUKEeHME. MITHOBEHHAs: CKOPOCTh. Y CKOpeHHE. PaBHOYCKOPEHHOE IBUIKEHHE.
CBobonnoe nagenue tei. ['paduku 3aBUCMMOCTH MMYTH U CKOPOCTU OT BPEMEHHU.

PaBHOMepHOE BHKEHUE IO OKpY)HOCTH. [lepron u yacrora oOpamieHusl.

SlBnenne mHepuuu. Ilepseiii 3akoH HproroHa. Macca tena. IlmotHOCTh BemecrBa. Mertoasl
M3MEPEHUS MacChl U MJIOTHOCTH.

B3zaumopeiictBue Ten. Cuna. [IpaBuio cioxeHus cuil.

Cuita ynpyroctu. MeToabl U3MEPEHUS CUITBI.

Bropoii 3akon Hetotona. Tpetuii 3akoH HeroToHa.

Cuna TsxecTd. 3aKOH BCEMHPHOTO TAroTeHHs. VckyccTBeHHble cnyTHUKM 3emiu. Bec Tena.
HesecomocTs. I'eonienTprueckas u relIMOUEeHTPUYECKasi CUCTEMbI MUPA.

Cuna tpeHus.

MowmeHT cuibl. Y cioBus paBHOBecHs pbryara. LeHTp TskecTH Tena. Y ciaoBUs paBHOBECHS TeEl.
Hmnynbc. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Pabora. Momnocts. Kunernueckas sueprus. [loTeHnuanbHas SHEprus B3aUMOJCHCTBYIOIIUX
Tel. 3aKOH COXpaHEHUs MexaHuueckoi »sHepruu. Ilpocteie mexanusmbl. Koaddumuent
MOJIE3HOTO AecTBUA. MeTO bl M3MEpPEHUS SHEPTUU, PAOOTHI M MOIITHOCTH.

Hasnenue. AtmocdepHoe naBieHue. MeTonbl u3MepeHHs naBieHus. 3akoH [lackais.
I'mppaBnnueckue MalnHbl. 3aKoH Apxumena. Y ClIOBUE IIaBaHUS TEll.

Mexanunueckue konebanus. Ilepuoa, dactora u amruuryaa koneOanuil. [lepuon konebanuii
MaTEMAaTHYECKOTO U NMPYKUHHOTO MASITHUKOB.

Mexanuueckue BOJHBI. [[1rHa BOJHBL. 3BYK.

Hemoncmpayuu:

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHHUE.

OTHOCHTEIBHOCTD ABH)KEHUS.

PaBHOYCKOpEHHOE IBHKEHHUE.

CoboaHoe najieHue Ten B Tpyoke HeroToHa.

Hampasnenne ckopocTy npu paBHOMEPHOM JIBHIKEHUU 110 OKPYKHOCTH.

SIBiEHNE NHEPLVH.

B3anmonerictue tei.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Jie(OpMAaLIuH MPYKHUHBI.

CrioxeHue Cuil.

Cuna tpeHus.

Bropoii 3akoH HeroToHA.

Tpernii 3akoH HeroTOHA.

HesecomocTs.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHHE.

M3MeHeHue sHepruu Teja Mpyu COBEPILIEHUH padOoThI.



[TpeBparieHnss MEXaHUIECKON YHEPTHH U3 OAHON (OPMBI B IPYTYIO.

3aBUCUMOCTB JaBJIEHUS TBEPAOTO TeJla Ha OMOPY OT ACUCTBYIOIIEH CHIIBI M TUIOLIAJH OMOPBI.
OobHapyxeHnne atMoc(hepHOro JaBJIeHHUS.

H3mepenune atMochepHOro AaBiieHUs OapOMETPOM-aHEPOUIOM.

3akoH [lackas.

I'mapaBauyeckuii mpecc.

3akoH Apxumena.

[IpocTbie MEXaHU3MBI.

Mexannueckue KoeOaHusl.

MexaHu4yecKknue BOJIHBI.

3BYKOBBIE KOJICOAHUSI.

YcnoBus pacnpoCcTpaHEeHUs 3ByKa.

Jlabopamopuvie pabomol u onvimot:

N3mepeHne cKkOpoCTH PAaBHOMEPHOTO JIBU>KEHHUS.

N3yuyenue 3aBUCUMOCTH IMYTH OT BPEMEHH MPU PABHOMEPHOM U PABHOYCKOPEHHOM JIBUKEHUU
N3mepenne yckopeHus NpsSIMOJIMHENHOTO pAaBHOYCKOPEHHOTO ABUKEHUSI.

N3mepenne Maccsl.

W3mepenne mioTHOCTH TBEPOTO Tea.

N3MepeHne mIOTHOCTH KUIKOCTH.

N3mepenne cuiibl JTMHAMOMETPOM.

CrnosxeHue cuil, HalpaBJIeHHbIX B/I0JIb OJHOM MPSAMOIL.

CrioxeHue Cuil, HalpaBJIEHHBIX MO YIJIOM.

HccnenoBanue 3aBUCUMOCTH CHJIBI TSXKECTH OT MACCHI TEJIA.

HccnenoBanue 3aBUCMMOCTH CUJIBI YIIPYTOCTH OT YAJIMHEHUS MPYKUHBL. V3MepeHne KecTKOCTH
MPY>KUHBI.

HccnenoBanue cuibl TPeHUS CKOJIbKeHUs. M3Mepenne kordduiimenTa TpeHUs CKOIbKEHHUS.
HccenenoBanue yciaoBUi paBHOBECHUS phlyara.

HaxosieHue neHTpa TsSHKeCTH ILUIOCKOIo Tea.

Brruncnenue K11/ HakJIOHHOM MIOCKOCTH.

W3mepeHre KNHETUYECKON SHEPTUHU Tea.

N3MepeHnne n3aMeHeHns NOTEeHIMAIbHOW SHEPTUU Tea.

W3mepenne MOLHOCTH.

W3mepenne apxuMe0BOM CHIIBI.

N3yuenue ycioBul IjaBaHus TeIl.

N3yuenune 3aBUCUMOCTH Mepuojia KoeOaHui MasiTHUKA OT JITTHHBI HUTH.

W3mepeHne yckopeHus CBOOOIHOTO MaJACHHsI C TOMOIIBIO MasTHHUKA.

N3yuenune 3aBUCUMOCTH Tiepuojia KosieObaHuii rpy3a Ha Mpy>KHHE OT MacChl Tpy3a.

TenoBble IBJICHUSA

Ctpoenue BemiecTBa. TeIIOBOE JBIKEHHE aTOMOB M MOJIEKYJ. BpOyHOBCKOE JBHIKEHUE.
Huddy3us. BsaummopeiicTBue dacTull BemiecTBa. MOJENU CTPOCHHUS Ta30B, KHUAKOCTEH U
TBEPABbIX T€J U 00BICHEHUE CBOWCTB BELIECTBA HA OCHOBE ATHUX MOJENEH.

TennoBoe paBuwxeHue. TemnmoBoe paBHOBecue. Temmeparypa u ee wu3zMepeHue. CBs3b
TeMIEepaTypbl CO CPEAHEN CKOPOCTHIO TEIUIOBOTO XaOTHYECKOTO IBUKEHHUS YaCTHII.

Buytpennss sHeprus. Pabora u Teruionepenada Kak crocoObl M3MEHEHHS] BHYTPEHHEH dHEepPrun
Tena. Buabl Temmonepegadyd: TEIJIONPOBOJHOCTh, KOHBEKIMS, u3nydeHue. KoimuecTBo
TEIJIOTHl. YJIeJbHAasl TEIIOEMKOCTh. 3aKOH COXPAHEHHUsI SHEPruu B TEIUIOBBIX IMpoIleccax.
HeobpaTtumocTs mporieccoB Terionepeiadu.

Ucnapenue u xonaeHcanus. Haceiennsiii nap. Bnaxzocts Bo3nyxa. Kunenne. 3aBUCHMOCTh
TeMIIepaTypbl KHUIEHUS OT naBieHus. [lmaBneHne W KpUCTAUTM3AMsa. YJenbHas TeraoTa
TUTaBJICHUS U TapooOpa3oBaHus. Y IeibHas TeIIoTa cropanus. Pacuer konnyecTBa TEIIOTH IpU
TETII000MEHE.



[Tpuniunsr  pa®oThl TemoBbIX jBurareneid. [lapoBas TypOuHa. JIBUratenb BHYTPEHHETO
cropanus. PeaktuBHbiii nurarens. KIIJ[ TemmoBoro npurarens. OObsICHEHHE YCTPOMCTBA M
MPUHIUIIA JCHCTBUS XOJIOANIbHHKA.

[IpeoOpazoBanus PHEPrUM B TEIUIOBBIX MAIIMHAX. DKOJOTMYECKHE MPOOJIeMbl UCIOIB30BaHUS
TEIJIOBBIX MAIIKH.

Hemoncmpayuu:

CxMMaeMoCTh ra3oB.

Huddy3us B razax v )KUIKOCTSX.

Mopnenb Xa0TUUECKOTO IBUKEHUS MOJIEKYIL.

Monenb OpOyHOBCKOTO JBUKEHHUS.

CoxpaHeHue o0beMa KUJAKOCTU TIPU U3MEHEHUU (OPMBI COCyIa.

CueruieHre CBUHIOBBIX HUIUHAPOB.

[TpuHIMD AEHCTBUS TEPMOMETPA.

H3MmeHeHre BHYTPEHHEH HEPTuu Tesa MpU COBEPILIEHUHU pabOoThI U MPH TeIjIonepenaye.
TemnonpoBoAHOCTb Pa3IMYHbIX MAaTEPUATIOB.

KoHBeknus B )KUJIKOCTSX U Ta3ax.

Tennonepenaya myreM U3JIy4eHUs.

CpaBHEHHE YJENbHBIX TEIJIOEMKOCTEHN pa3IMuHbIX BEILIECTB.

SIBiieHnE UCapeHus.

Kunenue Boael.

[TocToSIHCTBO TeMmepaTypbl KUIIEHUS KUIKOCTH.

SIBneHus nuaBaeHUs U KPUCTAUIU3ALUU.

W3mepeHue BIaXXHOCTH BO3yXa ICUXPOMETPOM WM TUTPOMETPOM.

VY CTpOoHCTBO YETHIPEXTAKTHOTO JBUTATENSI BHYTPEHHETO CTOPAHMSL.

YceTpoiicTBO MapoBoii TypOUHBI

Jlabopamopnuvie pabomot u onvimel:

HccnenoBaHnne M3MEHEHHs CO BPEMEHEM TEMIIEpaTypbl OCTHIBAIOIIECH BOBI.

W3ydeHue siBIEeHUS TEINIOOOMEHA.

N3mepeHue yaeapHOM TEeMI0eMKOCTH BEILIECTBA.

N3mepenune BIaKHOCTH BO3yXa.

HccnenoBanue 3aBUCMMOCTH 00beMa ra3a oT JaBJI€HUs IIPH IIOCTOSIHHON TeMIlepaType.
DJleKTpUYeCKHe U MATHUTHbIE SIBJICHUS

OnexTpu3anus Ten. JNeKTpuyeckui 3apsia. JlBa Buaa anekTpudeckux 3apaaoB. Bzaumoneiicteue
3aps0B. 3aKOH COXPAHEHMS 2JIEKTPUUECKOTO 3apsija.

Onektpuueckoe moze. JlelicTBUE DJIEKTPUYECKOro IOJIE Ha  BJIEKTPUYECKHE  3apsibl.
[IpoBOIHUKY, AUAIEKTPUKHU U MOTYNPOBOAHUKU. KOHIEHCAaTOp. DHEPrHs 3JIEKTPHUUECKOro MOJIs
KOH/JIEHCATOopA.

ITocTOsAHHBIN 2JIEKTPUYECKUM TOK. MICTOYHUMKU NOCTOSIHHOIO TOKa. JIEMCTBUS DJIEKTPUUYECKOTO
toka. Cuiia Toka. HampspkeHne. DieKTpuuecKkoe CONpOTUBICHHUE. DIeKTpUUecKas 1enb. 3aKOH
OMa qns ywacTka anekTpuueckoil nenu. llocrmenoBaTenbHoe M MapaieIbHOE COEIUHEHUS
npoBOAHMKOB. PaboTa M MolIHOCTh AnekTpuyeckoro toka. 3akoH Jlxoyns—J/lenna. Hocutenu
ANEKTPUYECKUX  3apsioB B  MeTajlaX, MOJYIPOBOJHUKAX, OJJIEKTPOIUTaX U  rasax.
[TosrynpoBOTHUKOBBIE TPUOOPBHI.

OnbiT Dpcrena. MarautHoe nosie Toka. B3auMopaeiicTBue MOCTOSTHHBIX MarHUTOB. MarHuTHoe
noje 3emMiu. DJIEKTPOMAarHut. [[edicTBME MAarHUTHOTO MOJsS Ha MPOBOJHUK C TOokoM. Cuna
Amrnepa. DneKTpoABUTaTellb. DIEKTPOMAarHUTHOE peJie.

JleMOHCTpALUK:

DneKkTpu3zanus Ted.

JIBa poJia ANEeKTpUYECKUX 3apsa0B.

YCTpOUCTBO U JEHCTBHE IEKTPOCKOIIA.

[TpOBOTHUKY ¥ U3OJISITOPHI.

DJeKTpU3alus Yepe3 BIUsHUE.



IlepeHoC 2IEKTPUYECKOrO 3apsia ¢ OJHOIO Teja Ha ApYyroe.

3aKOH COXpaHEHMsI DJICKTPUUECKOTO 3apsia.

YCeTpoiCTBO KOHIEHCATOPA.

OHeprus 3apsHKEHHOTO0 KOHJEHCATOPA.

M cTOYHMKHY ITOCTOSIHHOTO TOKA.

CocraBiieHHE 3IEKTPUUYECKON 1EnH.

DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIIN3.

DNEKTPUYECKUH TOK B IOJTYIIPOBOAHHUKAX. DIEKTPUUECKHAE CBOMCTBA MTOJIYIIPOBOJHHUKOB.
DNeKTpUYECKU pa3psij B ra3ax.

H3MmepeHue cruibl TOKa aMIIEpMETPOM.

HaburoneHne nocTossHCTBa CHUJIbl TOKA Ha Pa3sHBIX Y4acTKaX HEPa3BETBICHHOW 3JIEKTPUUECKOMN
LEIN.

W3mepeHnne cUilbl TOKa B Pa3BETBICHHON MIEKTPUYECKON LIETIH.

H3MmepeHune HanpsKEHHsI BOJIbTMETPOM.

N3yuyenue 3aBUCUMOCTH 3JIEKTPUYECKOTO0 COIPOTUBIICHUS IIPOBOJHUKA OT €ro JJIMHBI, IJIOIIAIH
IIONIEPEYHOr0 CEUEHUS U MaTepuaiia. Y 1eJIbHOE CONPOTUBIICHUE.

Peocrar n Mara3uH cOpOTHUBIICHUM.

W3mepeHne HalpsHKEHUH B ITOCIEA0BATEIbHON AIEKTPUIECKON LIEH.

3aBUCHUMOCTh CHUJIBI TOKa OT HaIPsDKEHUS Ha y4acTKe DJIEKTPUUECKOM IIeTH.

OmnbIT DpcTena.

MarsuTHO€ 1oJ€e TOKa.

JleiicTBr€ MarHUTHOIO MOJISL HA IPOBOJIHUK C TOKOM.

Y CTpOUCTBO 3JIEKTPOABUTATEIIA.

Jlabopamopnusie pabomot u onvimeol.

Habumronenune a51eKTpudeckoro B3auMoAEHCTBHS TEI

COopKa 37eKTpUYECKOi ey U U3MEpEHUE CUIIbI TOKA M HAIPSKEHUS.

HcenenoBanue 3aBUCMMOCTH CHJIBI TOKA B IIPOBOJHUKE OT HAIPSDHKEHUS HAa €r0 KOHLAX IIpU
IIOCTOSIHHOM COIPOTHUBJICHUH.

HccenenoBanue 3aBUCHMOCTH CWIBI TOKA B JJIGKTPUYECKOW LENU OT CONPOTHBIICHUS IpU
IIOCTOSIHHOM HaIPSDKEHUU.

N3yuyenune nocie10BaTeaIbHOrO COETMHEHNS IIPOBOJHUKOB.

N3ydeHne napauieaIbHOro COEAMHEHNS TPOBOJHUKOB.

H3mepenne copoTUBIIEHUS IIPHU IIOMOLIY AMIIEPMETPA U BOJIBTMETPA.

N3y4eHne 3aBUCUMOCTH 3JIEKTPUUECKOIO CONPOTUBIIECHHS IPOBOAHMUKA OT €T0 JUIMHBI, TUIOIIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepuaiia. Y JeIbHOE COIIPOTHUBIICHHE.

N3mepenue paboThl U MOLTHOCTH 3JEKTPUUECKOT0 TOKA.

W3yuenune 2JIeKTpUYECKUX CBOMCTB )KUIKOCTEH.

N3roroBieHue ralbBAHUUECKOTO 2JIEMEHTA.

N3ydeHne B3aMMOEHCTBUS MOCTOSIHHBIX MarHUTOB.

HccnenoBanre MarHUTHOTO TOJISL IPSIMOTO ITPOBOJHMKA U KATYILIKH C TOKOM.

HccenenoBanue siBIEHUS HAMarHUYMBaHUs JKeEJe3a.

W3y4yeHne npuHLIMIA JEHCTBHS 2JIEKTPOMAarHUTHOTO PEJIE.

N3ydeHue aeicTBHUSI MAarHUTHOTO MOJIS HA IIPOBOJIHUK C TOKOM.

W3y4eHne npuHLIKINA AEUCTBUS SIEKTPOABUTATENSL.

DJIeKTPOMarHuTHbIE KoJIeOaHUsl U BOJTHBI

OneKTpOMarHuTHas WHIYKIIHSL. OneIThI Dapanes. ITpaBuiio Jlenna.
CamouHayKIHsI. DIJIEKTPOreHEPATOP.

[Tepemennsiii Tok. Tpanchopmarop. [lepenada snekTpruuecKoil SHEPIUM Ha PacCTOSHUE.
KonebatenbHplii KOHTYp. DJIEKTPOMArHUTHBIE KoyeOaHUs. DJIEKTPOMArHUTHBIC BOJIHBI U WX
cBoiicTBa. CKOpOCTb pPaclpOCTpaHEHMs 3JIEKTPOMArHUTHBIX BOJIH. IIpMHIMIBI paanocBs3u U
TEJIEBUICHNUS.



CBeT — aJIeKTpOMAarHuTHas BOJHA. /Jucnepcus céema. BnusHue 371€KTPOMarHUTHBIX H3Iy4YEeHUN
Ha )KUBbIE OPTAHU3MBI.

[TpsimonuHeitHOe pacnipocTpaHeHue cBeTa. OTpakeHHE U IIPEIOMIIEHUE CBETA. 3aKOH OTPa’KEHUS
ceera. [lnockoe 3epkano. Jlunza. @okycHoe paccTosiHue JuH3bl. Dopmysa auH3bl. OnTudeckas
cuia muH3bL. ['71a3 kak ontuyeckas cucrema. Onrudeckue npudopsl.

Hemoncmpayuu:

DJIeKTPOMArHuTHasE WHYKITHSI.

IIpaBuio Jlenna.

CamouHayKIIHS.

ITony4yeHnue nepeMeHHOro ToKa Npy BPalllEHUU BUTKA B MArHUTHOM I10JI€.

YcTpolcTBO reHeparopa MmoCTOSHHOTO TOKA.

YceTpolicTBO reHeparopa NepeMeHHOro ToKa.

YcTpoiicTBo TpanchopmaTopa.

Ilepenaya 3neKTpUYECKON SHEPTUH.

DJEeKTPOMarHUTHBIEC KOJICOaHusI.

CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

[Tpunuun neiicTBust MUKpOo(OHA U TPOMKOTOBOPUTEISL.

[IpuHUMIIBI paTuOCBA3H.

Nctounuku cBera.

[IpsiMonuHetHOEe pacipOoCTpaHEHUE CBETA.

3aKOH OTpa)KEHUs CBETA.

H300paxeHue B MIOCKOM 3epKale.

IIpenomnenue ceera.

Xox nydeil B cobuparolieii TuH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakeHUi C TOMOIIBIO JTUH3.

[IpuHuun neicTBUS MPOSKIIMOHHOTO anmnapara u oroamnmnapara.

Mogen riasa.

Hucrniepcus 6emoro cBera.

[Toryuenue 6em0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

JlabopaTopHbie padoThl U ONBITHI:

N3yuenue siBNEHUS 3J€KTPOMarHUTHOW MHIYKIUU.

N3yuenune npuHIuna aecTeus Tpanchopmaropa.

N3yueHnue siBIeHUs pacpOCTPAHEHHUSI CBETA.

HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXEHUsI OT yTIJia MaJIeHus CBETa.

W3ydeHue cBOMCTB M300pakeHUs B TUIOCKOM 3€pKaie.

HccnenoBaHue 3aBUCUMOCTH yIJla IPEIOMJIEHUS OT yIJia MajieHusl CBETa.

N3mepenune pOKyCHOTO paccTOSIHUSI COOMPAIOLIEH JTHH3BI.

[Tomyyenue n300paskeHUit ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Habmtoienue siBieHUs TUCTIEPCUU CBETA.

KBanToBble siBJ1eHNsI

Onwitel  Peszepdopna. [lnanerapnas monens artoma. JIuHeWuaThle ONTHYECKHUE CIHEKTPHI.
[Tornouienue U ucyckaHue CBETa aTOMaMH.

CocraB aTOMHOTO0 s11pa. 3aps/10BO€ U MacCCOBOE YHCIIA.

SnepHbie cunbl. DHEprusi CBS3U aTOMHBIX saep. PagmoaktuBHOCTh. Anb(da-, 6eta- U ramma-
u3nydenus. [lepuon nomypacnana. MeTonabl peructpanuu iA€pHbIX U3Ty4YEeHUM.

Snepnsle peakunu. Jlenenune n cuHTe3 Anep. Mcrounuku sHeprum CosiHIA W 3Be3d. SnepHas
SHEpreTUKa.

Ho3zumerpus. BinsHue paguoakTUBHBIX HW3JIYYEHUH HA JKUBBIE OPraHU3MBI. JKOJOTHYECKHUE
po0sieMbl pabOThI ATOMHBIX SJIEKTPOCTAHITHIA.

Hemoncmpayuu:

Mopnens omnbita Pesepdopra.



Hab6mronenue TpekoB gactuil B kamepe BunbcoHa.

YCTpolCTBO M ACMCTBHE CUETUNKA HOHU3UPYIOLIUX YACTHII.
Jlabopamopuvie pabomol u onvimot:

Hab6nronenne MTMHEHYaThIX CIIEKTPOB M3TyUCHUSI.

H3mepeHne ecTeCTBEHHOTO PaJIMOAKTUBHOTO ()OHA JO3UMETPOM.
N3yuenue aenenus siipa aroma ypasa o gororpadguu TpeKkoB
W3ydeHne TpeKOB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (hoTOorpadusim
Crtpoenue u 3BoJionus Beenennoit

CocraB, CTpoeHHE U MPOUCXOXKIECHUE COJTHEUHOM cucTeMbl. ITnanersl u mansle Tesna CoaHEeUHON

cucteMbl. CTpoeHHe, H3ydeHue U 3Boronus CoJHIa U 3BE3/I.
Crpoenue u 3Bosonus BeeneHnnoil.

I1l. TEMATHUYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB,
OTBOJIMMBIX HA OCBOEHME KAXJIOM TEMBEI.

7 xj1acc
No Hassanue teMsl KonnuecTBo yacos
1 Beenenue 4
2 CtpocHue BeniecTra 6
3 B3aumoseiictBue Ten 20
4. JlaBneHne TBEpbIX TEJ, )KUIKOCTEH U Ta30B 23
5 PabGora 1 MomHOCTH 12
6 IToBTOpenue 3
7 Hrtoro 68
8 Kiacc
No Hassanue teMsl KonnuecTBo yacos
1 TemnoBble ABICHUS 26
2 DNEeKTpUUECKUE SIBICHUS 23
3. Mar»uTHble SBJIEHHS 7
4 CBeTOBLIE SIBIIEHUS 12
5 Htoro 68
9 xiace
Ne HazBanwne Tembl KommuectBo yacos
1. 3aKOHBI B3aUMOJEHCTBUS U ABMKEHUS TEN 33
2. CraTuka u TuIpocTaTHKa 5)
3. MexaHnueckue KosueOaHMs U BOJHBI. 3BYK 15
4. DeKTPOMarHuTHOE MOoJIe 21
S. CtpoeHune aToMa M aTOMHOTO sJIpa 15
6. CtpoeHue 1 3BOJIOIMs BeeeHHoi 4
7. IToBTOpeHue 9
8. Htoro 102
9 kiacc (TeXHOJOTHYECKHIT)
Ne HazBanwne Tembl KommaectBo
4acoB
3aKOHBI B3aNUMOJIEHCTBUS U OBMKESHUS TEN 41
CraTHKa ¥ THAPOCTATHKA 8
MexaHnueckue KojeO0aHusi U BOJHBL 3BYK 14
DJIEKTPOMArHUTHOE TT0JIe 18
Crtpoenue aToMa U aTOMHOTO spa. Vicnons30BaHne YHEPTUH 15
ATOMHBIX SIIeP




Ctpoenue u 3Bomtonus Beenennoit 4
[TosTOpEHNE 2
Utoro 102

Y4eOHO-MeTOINYECKUN KOMILIEKC

1. JI.B. Jlykammuk, E.B. MBanoBa: «COopHuk 3amad mo ¢usmke 7 — 9 xmaccel» - M.,
IIpocenienue, 2017r.

2. PemmkeBuu A. I1., PeimkeBuu I1. A: «COopHuK 3amad o ¢usuke» - M., [IpocBenienue,
2015.

3. VYueonuku «duzukan 7, 8, 9 kmaccel. ABtop A.B. Ilepwsimkun (7, 8 kmaccer); A.B.
[lepbimkun, E.M. I'ytHuk (9 kiacc)

4. Pabouas Terpanp «Pusuka» 7 knacc. Apropsl: T.A. Xannanosa, H.K. Xannanos

5. Tectol «duzuka» 7, 8, 9 knaccel. ABTopel: H.K. Xannanos, T.A. XanHaHoBa

6. Hunaktuyeckue marepuanbl «Dusuka» 7, 8, 9 wmaccel. ABTopbl: A.E. Mapon, E.A.
Mapon

7. COopauk BompocoB M 3amad no ¢usmke. 7-9 xmaccel. ABtopsl: A.E. Mapon, C.B.
[Tozoiickuii, E.A. Mapon

8. TemaTuueckoe U noypouHoe miaHuposanue. 7, 8, 9 kinaccel. ABropsl: E.M. I'yTHuk, E.B.

PribakoBa



