MyHuuunajibHoe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpe:KIeHue

«Cpennsis o0meodpasoBarebHas mMKogaa Ne 9y

ropona Kanam Yysamickoii Pecy0nkm

PACCMOTPEHO

IIporokon IIenarornueckoro
coeta  MAOY «COII Ne9y
r.Kanam Uysanickoit
Pecniy6nuku

No 18 ot 31 aBrycra 2023 rona

YTBEPXJIEHO
ITpuxazom MAOY «COII
Ne 9% ropoga Kanam
Uysamickoit Pecriyomuku

Ne 80-0 or 31 aBrycra

2023 roma

NOKYMEHT NMOANMUCAH
QNEKTPOHHOW NOAMUCHIO

C 00D559BA0F8C2BE3DFCI
Bnapeneuy; lWanTenkosa Vpuia MuxaiinosHa
Deiicraute 08.2023 10 26.10.2024

D6CE603BAC54880

PABOYAASA ITPOTPAMMA

yueGHoro npeavera «®U3UKA» (BA3OBBI YPOBEHbD)

1utst ooydatomuxes 10-11 kmaccoB

r. Kanari,
2023



IHosicHMTEIbHASA 3aNIMCKA

Conepxanne Paboueil mporpaMMbl HampaBieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBI Mupa ydammxcs 10—11 kimaccoB npu oOyueHnn ux (pu3nuke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/ESITEIbHOCTHOrO mnoxaxona. IIporpamma coorBerctByeT TpedoBanusm PI'OC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, NMPEIMETHBIM M METAalpeJMETHBIM pe3yJbTaTaM OOYyYeHHS, a TaKKe
YUUTHIBAET HEOOXOAUMOCTh peau3alliil MEXIPEIMETHBIX CBsA3eH (PM3HUKU C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMH TpeaMeTaMu. B Hell onpeaenstoTcsi OCHOBHBIC IeIM H3y4eHUs (U3MKH Ha YpPOBHE
cpeaHero oomero odpa3oBaHus, IIAHUPYEMbIE Pe3ylIbTaThl OCBOCHUS Kypca (DM3MKH: JTHMYHOCTHBIC,
MeTarpeIMETHbIC, TpeIMETHBIE (Ha 0a30BOM YpOBHE).

Pabouas nporpamma BKIJIIOUaeT:

* IJIAHUPYEMBIC pe3ylbTaThl OCBOCHUS Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IpeAMETHBIE Pe3yIBTaThI 110 ToAaM 00y4eHUS;

* cofepkanue yueOHoro npeaMera «Dusuka 1mo rogam o0ydeHuUs;

* TEMaTHYECKOE IUIAHWPOBAHHE C yKa3aHWEM KOJIMYECTBA YAaCOB HA M3YYEHHUE KaXJIOW TEMBI U
XapaKTEPUCTUKOW y4eOHOM eI TeIbHOCTH YUAIIUXCS, PEATH3YeMOH MPH U3YUYECHUH dTUX TEM.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA «®PU3UKA»

®dusnka Kak Hayka O HambOosiee OOIIMX 3aKOHAX IPUPOABI, BBICTyIAs B KauecTBE y4eOHOIro
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpYXKaloIEM MHpE.
HIxonbHBIN Kypc GU3NKH — CHUCTEMOOOPa3yOLIUil I €CTECTBEHHO-HAYYHbIX y4EOHBIX MPEAMETOB,
MOCKOJIbKY (PU3MYECKHEe 3aKOHBI JIE)KAaT B OCHOBE IIPOLECCOB M SBICHUM, HM3ydaeMbIX XHUMUEH,
Ouosiorueit, gusnueckoit reorpadgueid u actpoHomuen. Vcnonb3oBaHHME M AKTHBHOE NPUMEHEHHUE
¢u3nUeckux 3HAHWUK ONpeAessieT XapaKTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHHA B cdepe
JHEPreTUKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IIOJIyY€HUs HOBBIX MAarepHalioB C 3aJaHHBIMU
cBoiictBaMu M Jp. M3yueHue ¢(u3MKM BHOCUT OCHOBHOHM BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HayyHOU KapTHHBI MUpa ydaluxcs, B (GOpMUPOBAHUE YMEHUN NPUMEHSATh HAYYHbIH METOJ MO3HAHUS
IIPU BBIIIOJHEHUH UMHU YYEOHBIX UCCIIEI0OBaHUM.

B ocHoBy kypca (pu3MKHM cpeqHel MIKOJIbI MOJ0XKEH Pl UeH, KOTOpble MOXKHO paccMaTpuBaTh
KaK IPHUHIMIIBI €0 TOCTPOCHMUS.

Nnes nenocrHoctd. B cOOTBETCTBUU C HEW KypC SABIIAECTCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COZIEPKUT MaTepuajd M3 BCEX paslesoB (U3MKM, BKIIOYAET KaK BONPOCHI KJIACCMYECKOH, Tak U
COBPEMEHHOM (PU3HKH.

Unes renepanmuzanuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca (U3UKH OObEAMHEH BOKPYT
¢usnueckux teopuit. BenymmM B Kypce siBisercs (GOpMHpPOBAHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BEIIECTBE U TOJIE.

WNnes rymanurapuszauuu. EE peanusauus mpeanonaraeT MUCHOJIb30BAHUE TI'yMaHUTApHOIO
noTeHuuana (GU3NYECKOW HayKH, OCMBICIIEHUE CBSI3U pa3BUTHUS (U3MKH C Pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33pEHUYECKUMHU, HPABCTBEHHBIMU M SKOJIOTMYECKUMHU MTPOOIeMaMHu.

Uness npuxnagnoit HampasieHHOCTU. Kypc ¢usuku mpeamosaraeT 3HAKOMCTBO C IIMPOKUM
KPYIrOM TEXHUYECKHUX U TEXHOJIOTUYECKUX MTPUIIOKEHUIM U3yYEHHBIX TEOPUM U 3aKOHOB.

WNnes oSKonormszanmvy — pealiM3yercs IOCPEACTBOM — BBEACHUS  DJIEMEHTOB  COJEpIKaHMI,
MOCBALIEHHBIX 3KOJOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHUEM TEXHUKHU
U TEXHOJOTMM, a Takke O0O0CyXJIeHus mpoOieM palroHaIbHOTO TPUPOAONOIL30BAHUS U
9KOJIOTMYECKOI 0e301MacHOCTH.

Crep)KHEBBIMU DJIEMEHTaMHM Kypca (U3UMKHM CpelHEN HIKOJIbI SBISIIOTCS (U3HUECKHE TEOpUuu
(bopMupoBaHMe mpencTaBIEHHH O CTPYKType MOCTPOEHHUS  (PU3MUYECKOH  TEOpHH, PpOJH
(byHIaMEHTAIbHBIX 3aKOHOB M NPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, TPaHMIIAX
NPUMEHUMOCTH TEOPHH, JJIsl ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CHcTeMHO-IeATEIbHOCTHBIM MOAX0 B Kypce (U3MKHM pealn3yeTcsl NMpexXJe BCEro 3a CyeT
OpraHu3allMi SKCIEPUMEHTAJIBHON JeaATeNbHOCTH oOydaromuxcs. J[ns 6a3oBoro ypoBHS Kypca



(¢U3UKH — 3TO HCIOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIE- PHUMEHTOB M
7a00paTopHBIX paboT, KOTOphIE B TporpaMme OOBEAMHEHBI B OOIMIMA CHUCOK YYCHHUYECKUX
NPaKTHYEeCKUX paboT. BeigeneHne B yka3aHHOM IepeyHe J1a0OpaToOpHBIX Pa0OT, MPOBOJUMBIX IS
KOHTPOJII ¥ OILICHKH, OCYIIECTBISICTCS YYacTHUKAMH 00pa30BaTeibHOrO IMpolecca HUCXOms W3
OCOOCHHOCTEH TEMAaTW4YeCKOro TUIAaHWPOBAHWS ¥ OCHamleHus kabunHera ¢usuku. Ilpu sToMm
oOecrieunBaeTcsl OBJIaJieHHE OOYYarOIUMKCS YMEHHUSMH TPOBOIUTH KOCBCHHBIC HW3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (M3WYECKMX BEIMYMH M IIOCTAaHOBKY OIBITOB IO MPOBEpPKE
NPEJIOKCHHBIX TUTIOTES.

bonbmnioe BHuManune YACIACTCA PCHICHUIO paC‘-IéTHbIX U Ka4YCCTBCHHBIX 3a1ad4. HpI/I 9TOM JIs1
pacuy€THBIX 3a/ad MPHOPHUTETOM SBISIOTCS 3aJadd C SIBHO 3aJaHHON (DU3MUYECKOH MOJEIBIO,
MO3BOJISIONIUE TIPUMEHSTH U3yUYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OIHOTO pasfelia Kypcea, Tak U
UHTETPUPYS 3HAHUS U3 PasHBIX pa3aesioB. J{Jis KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUs
Ha O0BSCHEHHE MPOTEeKaHUs (PU3MYECKUX SBICHHUN U MPOIECCOB B OKPYKAOIIEH JKU3HH, TPeOyrolue
BbIOOpa (PU3MUECKON MOJIEIH ISl CUTYalluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

HEJA U3YYEHUS YUYEBHOI'O TIPEJMETA «®U3UKA»

OCHOBHBIMHU TIETISIMU M3Yy4eHUS (PU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS:

— (opMHpOBaHUE MHTEpECa M CTPeMJICHHS OOYYaroIUXCs K HAYYHOMY H3YYCHUIO TPUPOJIBI,
pa3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

— pa3BUTHE TMPEACTABICHMA O HAaydHOM MeETO/A€ TO3HAaHUS U (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBIICHHSIM;

— (QopMHpOBaHME HAyYHOTO MHPOBO33PEHHS KaK pe3yJbrara H3yYCHHs OCHOB CTPOCHHS
Marepuu 1 (pyHIaMEeHTaIbHBIX 3aKOHOB (DH3HKH;

— (opmupoBaHre yMeHH OOBSCHATH SBJICHUS C HMCIOJIB30BaHUEM (U3UUYECKUX 3HAHUM H
HAyYHBIX JI0KA3aTeJIbCTB;

— (opmupoBaHue TpeACTaBICHU O ponu (HU3UKU I PA3BUTUS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH. JIOCTIKEHHE 3TUX IIeJiei 00eCIeYnBaeTCsl PEHICHHEM CICIYIOIUX 33134 B
mporecce u3ydeHus Kypca GU3HKU Ha YPOBHE CPEAHETO 0OIIEro 0Opa30BaHuUS:

— npuoOpeTeHre CUCTeMbl 3HaHUM 00 OoO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAs MEXAaHUKY, MOJCKYISAPHYIO (DHU3HKY, SIEKTPOIMHAMHKY, KBAaHTOBYIO (HU3UKYy U
AIIEMEHTHI aCTPODUUKH;

— ¢dopMHUpOBaHUE YMEHUN MPUMEHSATH TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (PU3MUECKUX
SIBJICHU B TIPUPOJIE U ISl TIPUHATHS IPAKTUICCKUX PEIICHUH B MOBCEHEBHOM JKU3HU;

— OCBOEHHE CIOCOOOB PENICHUs] Pa3MYHBIX 33/1ad C SBHO 33JaHHON (PU3MUECKON MOJENbIO,
3aJa4, TMOAPA3yMEBAIOIINX CAMOCTOSTEIILHOE CO3/aHie (PU3UUECKOW MOJIEIH, aJIeKBaTHON yCIOBUSAM
3aa4m;

— TOHMMaHWe (U3MYECKUX OCHOB W TPUHIMIIOB JEHCTBHSI TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTHYECKHUX TIPOIIECCOB, UX BIUSHUS Ha OKPYXKAIOMIYIO CPEIY;

— OBJAJIeHHE METOJaMH CaMOCTOSITEILHOTO IIJITAHUPOBAHUS W TPOBEACHUS (DHU3HUSCKUX
OKCIICPUMCHTOB, aHaJIm3a u HHTCPpIIPpETAllN I/IH(l)OpMaHI/II/I, ONpeaACICHUSA AOCTOBCPHOCTH
TIOJTYYEHHOTO Pe3y/IbTara;

— CO3IaHWe YCIOBHH Ui Pa3BUTHUS YMEHHH IPOEKTHO-MCCIIENOBATENBCKOW, TBOPUYECKOM
NEeSITEIIbHOCTH.

MecTo y4eOHOro npeamera B yueOHOM IIaHe
B coorBerctBun ¢ ®I'OC COO @Qusuka sBiasercss 00s3aTeNbHBIM MPEIMETOM Ha YPOBHE
cpeanero obuiero obpasoBanus. JlanHas pabodasi mporpamma npeaycMaTpuBaeT u3ydeHue pusnku Ha
06a30BoM ypoBHE B 00nE€Me 136 u 3a aBa roma oOydenwst mo 2 4 B Hemento B 10 u 11 wmaccax. B
TeMarnuueckoM maHupoBanuu and 10 m 11 kjaccoB mpeanosnaraercsi pe3epB BPEMEHH, KOTOPBII
YUUTEIb MOXKET UCIOIb30BaTh IO CBOEMY YCMOTPEHHIO, U TOBTOPUTEIHHO-0000111a01IUE YPOKH.



Conep:xanne o0yueHunst

PA3JIEJI 1. PU3UKA U METO/1bl HAYYHOTI'O ITIO3HAHUA

®usznka — Hayka O mnpupone. HayuHple MeToApl MO3HAHMS OKpyXkaroumero mupa. Poib
HKCIIEPUMEHTA M TEOPHH B TIPOIIECCE TTO3HAHUS MPUPObI. DKCIIEPUMEHT B (PH3HKE.

MogenupoBanue Gunueckux sBIeHUN 1 npoueccoB. Hayunsie runoressl. @uznyeckue 3aKOHbI
U Teopuu. [ paHuIIBl NPUMEHNMOCTH (PU3NUECKHUX 3aKOHOB. [[pUHIMIT COOTBETCTBHSL.

Ponb 1 MecTo ¢u3uku B GopMUPOBAaHUN COBPEMEHHOM HAyYHON KapTUHBI MUPA, B MPAKTUYECKON
IEITEIbHOCTH JIFOJIEH.

Hemoncmpayuu

1. AnanoroBsie U M (POBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUNKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunemaruka

Mexannueckoe aBHkeHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOro ABMkeHus. Cucrema OTCUéra.
Tpaekropus.

[lepemenienne, CKOpPOCTh (CpemHsisl CKOpPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpEHHE
MaTepuaJbHOM TOYKHM, MX IPOEKIUM Ha OCH cUCTeMbl KoopAuHAT. CioeHHe MepeMElleHuid u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NPSIMOJIMHENHOE JBUXKEHHE. I[papuku 3aBUCUMOCTU
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MEPEMEILEHNS MaTEPUAIbHOU TOUKH OT BPEMEHHU.

CBoOoaHOE TaicHre. YCKOpEeHHE CBOOOTHOTO TIACHHUS.

Kpuponuneiinoe neukenue. J[BuxxeHne MarepruaibHOM TOUKHU 110 OKPYKHOCTU C TOCTOSHHOM T10
MOJIYJIIF0O CKOPOCTBIO. YIJIOBas CKOpPOCTb, JIMHEHHasi ckopocTh. llepwog um wactora oOparieHwus.
LleHTpOoCTpEeMUTENBHOE YCKOPEHUE.

TexHuueckre ycTpocTBa M IMPaKTUYECKOE MPUMEHEHME: CHUAOMETp, JBUKEHHE CHapsJIOB,
LEIMHbIE U PeMEHHbBIC NIEPE/IauH.

Hemoncmpavyuu

1. Monenb cuctemMbl OTCUETA, WIUTFOCTPALUsl KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUKEHUS.

2. Ilpeobpa3zoBanue IBHKEHUM C UCTIOIH30BAHUEM ITPOCTHIX MEXaHU3MOB.

3. ITaneHue Ten B BO3AYXE U B PA3PEKEHHOM IIPOCTPAHCTBE.

4. Habnronenue IBUKEHUS Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

5. VI3amepenue yckopeHHs CBOOOHOTO MajIeHHUs.

6. HanpaBneHue CKOpOCTH MPU IBUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut

1. I3yueHnne HEpaBHOMEPHOIO JBMKEHUS C LENbI0 ONPEAEICHUS MTHOBEHHOW CKOPOCTH.

2. HccnenoBaHnue COOTHOLIEHUS MEXIY MyTSAMH, MPOWIEHHBIMU TEJIOM 3a IOCIENI0BATEIbHBIC
paBHbIE IPOMEXYTKH BPEMEHHU IPU PaBHOYCKOPEHHOM JIBM)KEHUHM C Ha4aJIbHOM CKOPOCTBIO, paBHOM
HYIIIO.

3. Uzyuenue ABMKEHUS IapUKa B BI3KOW KHUIKOCTH.

4. Nzyuenue ABMKEHUs Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /Iunamuka

IIpuHuun orHocurenbHOCTH ['anmuies. IlepBolii 3axkoH HerotoHa. MHepumanbHbIE CHCTEMBI
oTcuéra.

Macca Tena. Cuna. IIpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa i1 MarepuanbHOU
ToukH. Tpetnii 3akoH HbproTOHA [71s1 MarepuanbHbIX TOYEK.

3aKkoH BceMHpHOTo TaroteHus. Cuia Tspkectu. IlepBas kocmuueckast CKOpOCTb.

Cwiia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenne. Bunasl TpeHus (mokosi, ckoibxeHus, kayeHus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUsI CKOJNbXEHUS U cuia TpeHus nokod. Koadduument tpenus. Cuiia cOnpoTHUBIEHUS MpU
JBUKEHHUHU TENA B KUAKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTebHOE ABHKEHHE a0COMIOTHO TBEPAOTO Tena.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpauieHusl. [1neuo cuibl. YeiaoBus paBHOBECHS TBEPAOIO Tea.



Texuuueckue ycmpoﬁcmea u npakmudeckoe npumeHeHue: TOAIIMITHUKH, JABHXKXCHHC
HCKYCCTBCHHBIX CITYTHHUKOB.

Hemoncmpavyuu
. SIBeHue MHepUUH.
. CpaBHEHUE Macc B3aMMOACHCTBYIOIIMX TEJL.
. Bropoii 3akon HeroToHa.
. U3mepenue cui.
. ClioxeHue CHiL.
. 3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Ae(POpMAIIH.
. HeBecomocts. Bec Tena npu yckopeHHOM oabEMe U TaICHUU.
. CpaBHEHUE CUJI TPEHUS MTOKOSI, KAYEHUS U CKOJIbXKEHUS.
. YcnoBust paBHOBecus TBEPIOTO Tena. Buibl paBHOBeCHSI.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul
1. U3yuenue aBuxeHuUs: OpycKa 1o HAaKJIOHHOW MJIOCKOCTH.
2. HccnenoBaHue 3aBUCUMOCTH CHUJI YIPYIOCTH, BO3HUKAIOLIMX B IMPYXKUHE U PE3HMHOBOM
obpasiie, oT ux aedopMaru.
3. UccnenoBanue ycaoBUil paBHOBECHUS TBEPJOTO TeNa, UMEIOIIETO OCh BPALLIEHUS.

O 0 1 N DN K~ W —

Tema 3. 3aKkoHBI cOXpaHeHHS B MeXaHUKe

HNmnynec MarepuanbHOW TOUKM (Te€na), CUCTEMbl MarepuajbHbIX TOoueK. MMmynbc cuiibl U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXpaHEeHUsI UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Pabora criisl. MOITHOCTE CHJIBI.

Kunernyeckas sHeprust MarepuaibHOi ToUKU. Teopema 00 U3MEHEHUHM KUHETUYECKOW SHEPTHUH.

[TorenumansHas »Heprus. [loTeHuuanbHass sHeprus ynpyro ae(GopMHUPOBaHHON MpPYKUHBI.
[lorenunanbHas 3Heprus Tena BOJINU3U MOBEPXHOCTH 3EMIIH.

[ToreHuuanbHble M HENMOTEHUUaIbHble CHIbl. CBA3b pabOThl HEMOTEHUHUAIBHBIX CHI C
M3MEHEHUEM MEXaHMUECKOM 3HEPIrun CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHMS.

Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHeHue: BOIOMET, KONEp, NPYKUHHBII
IIUCTOJIET, ABM)KEHUE PAKET.

Hemoncmpavyuu

1. 3aKoH coxpaHEHMs UMITYJIbCA.

2. PeakTBHOE JABM)KEHUE.

3. Ilepexon NOTEHIMAIBHOM 3HEPTHUH B KHHETHUECKYIO U 0OPaTHO.

Yuenuueckuii 3xkcnepumenm, nabopamopnwie pabomoi

1. 3y4yeHue aOCOMIOTHO HEYIIPYTOTrO ynapa ¢ MOMOUIbIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

2. UccnenoBanue cBsi3u paOOThI CUIIBI C UI3MEHEHWEM MEXaHHMYECKOW YHEPTUU Tella Ha MpUMepe
pacTsKEHUS! PE3UHOBOTO JKI'yTa.

PA3JIEJI 3. MOJIEKVYJISIPHASI ®U3UKA U TEPMOINHAMUKA

Tema 1. OCHOBBI MOJICKYJISIPHO-KMHETHYECKOH TEOpHH

OcCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOpHUM M HUX ONBITHOE OOOCHOBaHUE.
BpoynoBckoe aBmwxkenue. Huddysus. Xapakrep ABMKEHUS W B3aMMOACHUCTBUS YACTHI[ BEIIECTBA.
Monenu CTpoeHUs Ta3oB, KUIAKOCTEH W TBEPABIX TET M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojenei. Macca u pasmepsl monekyn. KonudectBo Beniectsa. [locTtosanas ABorajpo.

TernoBoe paBHoOBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenbcus.

Monens wupaeanbHoro ra3za. (OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHETHYECKOM TEOPUH
ujeallbHOTO ra3a. AOCONIOTHAs TeMIepaTypa Kak Mepa CpelAHEeW KMHETUYECKON SHEpPruH TEeIIOBOTO
JnBWkeHus yactul rasza. [llkana temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHUE MeHnpaeneeBa—
Knaneitpona. 3akon J[lanbroHa. M3omponeccsl B WIACaTbHOM Ta3e € MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduyeckoe npencrapieHre U30MPOLIECCOB: U30TEpMa, H30X0pa, U300apa.

Texnuueckue ycmpoticmea u npaxkmuyeckoe npumeneHue: TepMoMeTp, bapomeTp.

JHemoncmpayuu



1. OnbITel, MAOKa3bIBAIOLIME JUCKPETHOE CTPOEHHE BemiecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTMHEHUN.

2. OnbiTel 0 AU dy3un KUIKOCTEH U Ta30B.

3. Monens OpOyHOBCKOTO JIBHIKECHUS.

4. Mopnensb onbita IllTepHa.

5. OnbIThI, JOKA3bIBAIOIIKE CYHIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJCHCTBUS.

6. Mozenp, WIUTIOCTpUpYIOLLAsi IPUPOLY AaBJICHUS ra3a HA CTEHKU COCY/a.

7. OnBITHI, HJUTIOCTPUPYIOLINE YPABHEHHUE COCTOSIHUS MI€aJIbHOTO I'a3a, NU30IPOLIECCHI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul

1. Onpenenenue Macchl BO31yxa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEpEHUI 00bEMa KOMHATBHI,
JIaBJICHUS U TEMIIEpAaTypbl BO3yXa B HEN.

2. MccnenoBanue 3aBUCUMOCTH MEXKy ITapaMEeTPaMU COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. OCHOBBI TEPMOAMHAMHMKH

TepmonuHamuyeckas cucreMa. BHyTpeHH:s sHeprus TepMOJMHAMUYECKON CUCTEMBI U CLIOCOObI
e¢ n3menenus. KonmuecTBo TemioTsl U paboTa. BHyTpeHHSs SHeprus OJHOATOMHOTO HEaTbHOTO ras3a.
Buael Ttemonepenadn: TEIUIONPOBOIHOCTb, KOHBEKLHSA, W3Jyd4EHUE. YICIbHAas TEIUIOEMKOCTD
BenecTsa. KomuecTBo TEIoThl IPH TEILIoNepeade.

[Tonstue 00 ammabarHom nporecce. [lepBblit 3akoH TepmoauHamuku. IIpuMeHeHue mnepBoro
3aKOHA TEPMOAMHAMHKY K H30Iporeccam. | papuueckas HHTEprpeTanus padoTh rasa.

Bropoii 3akon TepmonnHamuki. HeoGpaTuMocTh MpoLeccoB B Npupoe.

Tennosble MamuHbl. [IpuHIMOBL JeHCTBUS TemoBbIX MamuH. [IpeoOpasoBaHus sHepruu B
teroBeiXx MamuHax. KITJ[ teroBoit mamuubl. [ukn Kapao u ero KIIT. Dxomornueckue mpooieMbl
TEIJIOOHEPTETUKH.

TexHnueckue yCTpoiiCTBa M IPAKTHUUYECKOE IPUMEHEHHE: JIBUraTejlb BHYTPEHHETO CIOPaHUs,
OBITOBOM XOJIOJWIbHUK, KOHIUILIUOHED.

Hemoncmpayuu

1. I3MeHeHre BHYTpEHHEH SHEPTHH TeJla TPU COBEPIICHUH pabOTHI: BBUIET MPOOKU U3 OyTHIIKU
1ol JEWCTBUEM CXKaroro BO3JyXa, HarpeBaHue »3¢upa B JIATYHHOH TpyOKe myTéM TpeHus
(BUICOIEMOHCTPALIHS).

2. I3MeHeHne BHYTpEHHEH sHepruu (TeMneparypsbl) Tena npH Terionepeiaye.

3. OnbIT 10 aabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIIHBIM OTHHBOM).

4. Monenu napoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO JBUTaTEJIsl.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomut

1. I3Mepenue yaeabpHON TEMI0EMKOCTH.

Tema 3. ArperarHble cocTosiHUs BemecTBa. Ma3oBble nepexoabl

[TapoobpazoBanue u KoHjieHcanus. McrmapeHue M kuneHue. AOCONIOTHAs M OTHOCHUTENIbHAS
BJIQXKHOCTh BO3AyXa. HacelmieHHBIH map. VYaenabHas TemioTa MapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIEPATYPBI KUIIEHUS OT JaBJICHUS.

Teépmoe Teno. Kpucrammmueckue u amopdHble Tena. AHM3OTPOIUS CBOMCTB KPHCTAJUIOB.
Kunnkne xpucramisl. CoBpeMeHHbIE Marepuainsl. [lnaBnenue n kpucraummsanys. YIelbHas TEIIoTa
riasneHus. Cyonumarusi.

VYpaBHeHHE TEII0BOro OanaHca.

TexHHyeckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHWE: TUTPOMETP U  ICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUHU TOITYYEHHUsS] COBPEMEHHBIX MaTepUalioB, B TOM YHCJIE HAaHOMATEPHUAJIOB, U
HaHO- TEXHOJIOTHH.

Hemoncmpayuu

1. CBolicTBa HACHIIIIEHHBIX MTAPOB.

2. Kunenue npy NoHM>KEHHOM JJaBJICHUU.

3. CriocoObl U3MepeHus BIaKHOCTH.

4. HaGnroneHue HarpeBaHus M IUIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

5. JleMOHCTpanus KpUCTauIoB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomut



1. U3mepenne OTHOCUTENbHOM BIIaXKHOCTH BO3/IyXa.

PA3JIEJI 4. QJIEKTPOAUHAMHUKA

Tema 1. DuekTpocTaruka

OneKTpu3aius Tell. DJIEKTpUUeCKuid 3apsa. J[Ba Buaa ayekTpuyecKkux 3apsiaoB. [IpoBonHuKH,
JUBJIEKTPUKU U TOIYIPOBOJHUKU. 3aKOH COXPaHEHUsI AIEKTPUUIECKOTO 3apsijia.

B3aumoneiictBue 3apsiioB. 3akoH Kymnona. TodeuHbId 3IEKTPUUYECKUN 3apsif. DJIEKTPUUYECKOE
nosie. Hanpsok€HHOCTBH  27eKTpUdecKoro mnouist. IIpuHOun Cyneprno3uuuy dJNEKTPUYECKUX IOJIEH.
JIuHuy HanpsHKEHHOCTH SJEKTPUUYECKOTO MOJIS.

Pabora cun anekrpocrarnuyeckoro noius. [lorenuman. Pasnocts norenuuanos. IIpoBonHuku u
JUAJIEKTPUKHU B AEKTPOCTATUYECKOM M0J€. J(UaneKkTpudeckas MIpoOHUIAEMOCTb.

OnekrpoémkocTh.  KonaeHcarop. ONeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHcaropa. ODHeprus
3apsYKEHHOI'0 KOHJIEHCATOpA.

Texnuueckue ycmpoucmea U npaKmuyeckoe npumeHenue: DIEKTPOCKOI, 3SIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3€MIICHUE IEKTPONpUOOpOB, KOHEHCATOP, KOMUPOBAIbHBIN ammapar,
CTPYMHBIN IIPUHTED.

Hemoncmpayuu

1. YeTpoiicTBO M pUHIMI IEHCTBUS IIEKTPOMETPA.

2. BzaumopeiicTBue HaJIEKTPU30BAaHHBIX TEJ.

3. DieKTpuUYecKoe MoJie 3apsSKEHHBIX TEJl.

4. IIpOBOIHUKH B 3NIEKTPOCTATUYECKOM I10JI€.

5. DnekTpocTaTuyeckas 3amuTa.

6. JInpNIEeKTpUKH B AJIEKTPOCTATUYECKOM I10JIE.

7. 3aBUCUMOCTB 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAAH IJIACTHH, PACCTOSIHUS
MEXAY HUMH U TUAIEKTPUUECKON TPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHJEHCATOpa.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomut

1. U3mepenue 3neKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [locTostHHBIN IeKTpUYecKuil TOK. Toku B pa3iMuHbIX cpeaax

ONEeKTpUUECKU TOK. YCIIOBHUS CYILECTBOBAaHUS 3JIEKTpUUEcKoro toka. Mcrounuku toka. Cuna
ToKa. [IoCTOSHHBIN TOK.

Hanpsokenue. 3akon OMa 7151 yyacTKa IeTH.

DNEKTPUUYECKOE CONPOTHUBIECHUE. YIEIbHOE CONpOTUBIEHHE BeniecTBa. [locienosarenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEJUHEHNE TPOBOAHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MOITHOCTh 3IEKTPHUECKOTO TOKa.

OJIC u BHyTpeHHEE COIPOTUBJIEHME HCTOYHMKA TOKa. 3akoH OMa Uil MOJIHOM (3aMKHYTOM)
IEKTpUYeCcKol 1enu. KopoTkoe 3aMbIKaHuE.

DONEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHBIIEHUS METAJJIOB OT
TeMiiepatypbl. CBEpXIPOBOUMOCTb.

DnexTpuueckuil Tok B Bakyyme. CBOWCTBA JIEKTPOHHBIX MTyYKOB.

[TonynpoBoguuku. CoOCTBEHHAss U MpPUMECHas MPOBOAMMOCThH MOMYNPOBOAHHKOB. CBOHCTBa
p—n-niepexoza. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKM TOK B pacTBOpax M paciuiaBaXx dJIEKTPOJUTOB. DIIEKTPOIUTHYECKAs
JUCCOIHAITUSA. DIEKTPOIIU3.

OneKkTpuyeckuil Tok B razax. CaMOCTOSTEIbHBIM M HECAMOCTOSATENbHBIN pa3psia. MoHus.
[Tna3ma.

TexHuyeckre YCTpPOICTBA M MPAKTUUYECKOE NPUMEHEHUE: aMIIEPMETpP, BOJIBTMETpP, PEOCTaT,
UCTOYHHUKHM TOKa, 3JIEKTPOHArpeBaTesibHble MPUOOPHI, IEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBIA THOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOTYIMPOBOJHUKOBBIA THO,
raJibBaHUKa.

Hemoncmpayuu

W3mepenue cuibl TOKA U HaPSKEHHUS.



3aBUCHUMOCTb  CONPOTUBIEHUS LMJIMHAPUYECKUX IPOBOAHUKOB OT JJIMHBIL, IUIOIIAIU
MIONIEPEYHOT0 CEUYEHHUs U MaTeprala.

CMeliaHHOE COeTMHEHUE IPOBOAHUKOB.

IIpsmoe wu3mepenune OJIC. KopoTkoe 3aMblkaHHMe TajJbBaHUYECKOTO 3JIEMEHTa W OICHKa
BHYTPEHHEIO  COIPOTUBJIEHMS. 3aBUCUMOCTb CONPOTHBIIEHHS METaLIOB OT TEMIEPATYpHl.
[IpoBOAMMOCTB AIIEKTPOJIUTOB.

HckpoBoii pa3ps 1 NpOBOAUMOCTb Bo3ayxa. OQHOCTOPOHHSS NPOBOAUMOCTD JUOAA.

Yuenuueckuii 3xcnepumenm, nabopamopusvie padomaot

1. 3yueHune cMemaHHOro COeIMHEHUsI PE3UCTOPOB.

2. U3mepenue IJIC ncTouHMKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHHUSL.

3. HaGnronenue anexTposusa.

MEKIIPEIMETHBIE CBA3U

Nzyuenne kypca ¢usuku Oa3zoBoro ypoBHsS B 10 Kkiacce OCyHIecTBISIETCS C  Y4ETOM
COJIepKaTeIbHBIX MEXKIPEAMETHBIX CBS3€i C KypcaMH MareMaTHKH, OMOJIOTUH, XUMHH, reorpaduu u
TEXHOJIOTUH.

MexnpeaMeTHble MOHATHS, CBI3aHHBIE C U3YYEHHEM METOJOB HAYyYHOI'O MO3HAHUS: SIBICHHE,
Hay4dHBIM (paKT, TUIMOTE3a, (PuU3MUecKas BEIUYWHA, 3aKOH, TEOpHs, HAOIIOIEeHUEe, SKCIICPUMEHT,
MOJIETTUPOBAHKE, MOJIEIIb, U3MEPEHHE.

Maremaruka: penieHHe CHCTEMBbl YpaBHEHHI;, JuHeHHas (QyHKuwus, mapaboia, Tumepoosa, ux
rpagukd W CBOWCTBA; TPUTOHOMETpHUYECKHE (GYHKIIMH: CHUHYC, KOCHHYC, TAaHI€HC, KOTaHTEHC;
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKJIECTBO; BEKTOPHI M MX MPOEKIUU HA OCH KOOPAMHAT, CIOKEHUE
BEKTOPOB.

BuoJiornsi: mMexaHu4yeckoe NBIKCHHE B KHBOH mpupone, auddysus, 0cMOC, TEIIO0OMEH
JKUBBIX OPTraHU3MOB (BH/IbI TEIUIONEPEaadyH, TEIJIOBOE PABHOBECHE), DIEKTPUUECKUE SBICHUS B KUBOU
pUpOJIE.

XuMHus: JUCKPETHOE CTPOCHHME BEIECTBA, CTPOEHUE arOMOB M MOJIEKYJ, MOJb BEUIECTBA,
MOJISIpHasl Macca, TEIJIOBble CBOMCTBAa TBEPIABIX TeJ, XKHJIKOCTEM U ra3oB, IEKTPUUYECKUE CBOWCTBA
METaJUIOB, AMEKTPOIUTHYECKAs JUCCOMALs, TAIbBAHUKA.

I'eorpadus: B1a)xHOCTh BO3/IyXa, BETPBI, 0apOMETp, TEPMOMETD.

TexHosnorusi: npeodbpazoBaHue IBIXKEHHH C HCIIOIB30BAHUEM MEXAaHM3MOB, YUYE€T TpEeHHs B
TEXHHKE, MOAIIUITHUKY, NCIOJIb30BaHUE 3aKOHA COXPAHEHUsl UMITYJbCa B TEXHUKE (paKeTa, BOAOMET U
T. I.), JIBUrareslb BHYTPEHHEro CropaHus, rnapoBas TypOuHa, OBITOBOW XOJOIMJIBHUK, KOHAULIMOHED,
TEXHOJIOTUM TOJY4YEHHUS COBPEMEHHBIX MAaTepualoB, B TOM 4YHCIE HAHOMATepHalloB, U HaHO-
TEXHOJIOTHHM, 3JEKTPOCTATHUYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPO- NMPUOOPOB, KCEPOKC, CTPYHHBIN
IPUHTEP, AEKTPOHArpeBaTeIbHbIE MPUOOPHI, AEKTPOOCBETUTENbHbIE IPUOOPHI, TaIbBaHUKA.

PA3JIEJI 4. QJJIEKTPOANHAMUKA

Tema 3. MaruuTHoe noJsie. JJ1eKTPOMAarHUTHASA MHAYKIHSA

[TocTosiHHBIE MarHWUTHL. B3aummozpelcTBHE NMOCTOSHHBIX MarHuToB. MarHuTHoe moine. Bekrtop
MarHUTHOM MHIYKUWH. [IpyHIMD cynepno3uumy MarHUTHBIX Mojiei. JIMHUM MarHUTHOM MHAYKIUH.
KapTuHa n1uHMIl MarHUTHOW MHIYKIUU MOJISI TIOCTOSTHHBIX MAarHUTOB.

MaruauTtHoe 1oJie MpoBoiHKKA ¢ TOKOM. KapTuHa JIMHUN MHIYKIIMK MarHUTHOTO TOJISI ATUHHOTO
IPSIMOTO NPOBOAHMKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHMKA, KAaTylIKH ¢ TOkoM. OmbIT Opcrena.
B3anmopneiicTBue IPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOy/lb Y HallpaBJICHUE.

Cuna JlopeHua, e€ Monyinp W HampablieHHE. J[BM)KEHHE 3apsyKEHHOW YacTUIBI B OAHOPOIHOM
MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBnenme onexkTpoMarHuTHOM wWHAYKUMU. [loToxk BekTopa MarHuTHOM wuHAyKnuu. OI/C
MHAYKIMH. 3aKOH 3JI€KTPOMAarHUTHOW MHAYKIMK Papajes.

Buxpesoe anexrpuueckoe none. IC MHIAYKIUA B TPOBOJHUKE, TBHKYIIEMCS MOCTYIATEIBHO B
OJHOPOJHOM MarHUTHOM IIO0JIE.

ITpaBuno Jlenna.



NunyktuBHOCTh. SIBneHue camouHaykuuu. DC caMOMHIAYKIUU. DHEPrus MarHUTHOTO MOJIs
KaTyIIKH C TOKOM. DJIEKTPOMAarHUTHOE IOJIE.

Texnuueckue  ycmpoiicmea U  HpaKkmuieckoe  npumMeHenue:  TOCTOSHHBIE  MarHUTBHI,
3JIEKTPOMArHUThI, AEKTPOABUTATEIb, YCKOPUTENIN FIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [1€Yb.

Hemoncmpavyuu
. OnsIT Opcrena.

. OTKIIOHEHHE AIIEKTPOHHOTIO ITy4YKa MarHUTHBIM I10JIEM.

. JIuHMM MHOYKIMK MarHUTHOTO TOJIS.

. B3anmopneiicTBue AByX IPOBOIHUKOB C TOKOM.

. Cuna Amnepa.

. JevictBue cuibl JIopeHIIa Ha HOHBI AIEKTPOJIUTA.

. SIBneHue >1eKTpOMarHuTHOM MHIYKIUU.

. IIpaBuiio JleHna.

. 3aBucumocTtb JJIC MHAYKIMU OT CKOPOCTH U3MEHEHUSI MArHUTHOT'O MOTOKA.

10. SIBnenune caMOMHIYKIIMY.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot

1. 3yuyeHne MarHuTHOTO IM0JIsl KaTYIIKU C TOKOM.

2. UccnenoBanue 1eUCTBUS MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

3. UccnenoBanue sSBIEHUS AIEKTPOMArHUTHOW UHAYKLIUH.

PA3JIEJI 5. KOJIEBAHUA U BOJIHbBI

Tema 1. Mexanuueckue 1 31€KTPOMAarHUTHbIE KoieOaHus

Konebarenbnas cucrema. CBoOOMHBIE MexaHUUYecKHe konebanus. ['apmMoHnyeckue KojaeOaHuUs.
[Tepuon, wacrora, amrumntyna u ¢asza xonebanuit. [IpykuHHBIH MasTHUK. MaTreMaTH4eCKUN MasTHUK.
YpaBHeHHe rapMOHHUECcKUX Konebanuii. [IpeBparenrie sHEpPruu Npu rapMOHUYECKUX KOIEOaHUSX.

Konebarenbupiii  koHTYp. CBOOOIHBIC  DIEKTPOMArHUTHBIC KOJNEOAHWS B HIICATHHOM
KOJIEOATEIbHOM KOHTYpE. AHAJOTHS MEXKIY MEXaHHUYECKUMHU U 3JIEKTPOMATHUTHBIMU KOJEOAHUSMHU.
®opmyna ToMmcoHa. 3aKOH COXpaHEHUs PHEPTHH B UJI€aTbHOM KOJ1e0aTeIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaloUMX KoneOaHUsSX. BbIHYyXIEeHHbIE MeXaHHMYeCcKHe KoJeOaHus.
Pe3onanc. BeiHyX1€HHBIE 2IEKTPOMAarHUTHBIE KOJIEOaHUSI.

[lepemennbiii TOk. CUHYCOMJAIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKa.
AMIUTUTYJHOE U ACHCTBYIOIIEE 3HAYEHUE CUJIbl TOKA U HAIPSKEHHUS.

Tpanchopmarop. IIpousBoncTBo, mepenaya M NOTpeOIEHHE AIEKTPUYECKOM  SHEpPruu.
OKOJIOTUYECKHE PHUCKM HpU  NPOU3BOJACTBE  dJeKTposHepruu. Kymprypa  HCIONIb30BaHUSA
JIEKTPOIHEPTUH B TOBCETHEBHOM JKU3HH.

TexHHYeckre yCTpOWCTBA M INPAKTHYECKOE NMPUMEHEHHUE: NIEKTPUYECKUN 3BOHOK, IE€HEPATOp
NIEPEMEHHOTO TOKA, JIMHUM 3JIEKTpoInepesay.

Hemoncmpayuu

1. UccnenoBanue mapameTpoB KojeOaTenbHON cHCTeMbl (MPYXKHUHHBIA WIM MaTeMaTH4YeCKU
MasITHUK).

2. HabnroneHue 3aTyxaromux KoineOaHuil.

3. UccnenoBanre CBOMCTB BHIHYKICHHBIX KOJIEOAHUI.

4. HabGnronenue pe3oHaHca.

5. CB0OOMHBIE AIIEKTPOMArHUTHBIE KOJIEOAHHS.

6. OcuwiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HAmpsDKEHMsT OT BpPEMEHM) IS
ANIEKTPOMArHUTHBIX KOJIEOaHHH.

7. Pe3oHaHC NpU TOCIEAOBAaTEIbHOM COEIMHEHHUU DPE3UCTOpa, KATYUIKW WHAYKTUBHOCTH U
KOHJIEHCaTopa.

8. Moznenb IMHUY 3IEKTPONEPEIAUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot

1. MccnenoBanue 3aBUCUMOCTU TIEpUOJa MaJbIX KOJIEOaHW Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.
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2. VccnenoBanue NepeMEHHOIO TOKA B LIEMH U3 MOCJIEI0BATEIbHO COEAMHEHHBIX KOHIEHCATOPA,
KaTYIIKU ¥ PEe3UCTOPA.

Tema 2. MexaHu4ecKkHe M 3JIEKTPOMATHUTHBIE BOJIHBI

Mexanuueckue BOJHBI, yciaoBusl pacnpoctpanenus. [lepuoa. CkopocTe pacrnpocTpaHEHHUS U
JuinHa BOJHEIL. [lomepeunsle W mpoaosbHbIE BONHBL. MHTepdepeHnus U nudpakius MeXaHH4eCKHX
BOJIH.

3Byk. CxkopocTh 3ByKa. ['poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

ONEeKTPOMAarHUTHbIE BOJIHBL. YCIOBUS M3JIy4E€HHS ODIIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, v B anekrpoMarHuTHOM BojHEe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH:
oTpakeHue, mpejoMiIeHue, noiaspusanus, nudpakuus, uarepdepernus. CKOpocTh 3EKTPOMarHUTHBIX
BOJIH.

[Ikana >7eKTPOMarHuTHBIX BOJH. [I[puMeHeHe 31eKTpOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpyHUMIIBI paguoOCBsI3U M TeNeBUACHUS. Paguonokanus. OJIEKTPOMarHUTHOE 3arpsi3HEHUE
OKpY’Kalolel Cpebl.

Texnuueckue ycmpoiicmea u npaKkmuiyeckoe npumeHeHue: My3bIKaJdbHble WHCTPYMEHTHI,
yABTPA3BYKOBasl TUArHOCTUKA B TEXHHUKE U MEIUIIMHE, pajap, paauolnpuUEMHUK, TEIEBU30pP, aHTECHHA,
tenepon, CBU-neun.

Hemoncmpayuu

1. O6pa3oBanue 1 pacpOCTPAHEHNE TIONIEPEUHBIX U MPOJOJIbHBIX BOJIH.

2. Konebmromieecs Te0 Kak HICTOYHUK 3BYKa.

3. HabGntoneHue oTpakeHusl ¥ MPEIOMIICHUS MEXAaHUYECKUX BOJIH.

4. Habmogenue nutepdepeHun u 1udpakini MEXaHHUECKUX BOJH.

5. 3ByKOBOH pe30HaHC.

6. Habmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUIUTYIOM U 4aCTOTON KojeOaHUH.

7. UccnenoBaHue CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, NPEIOMIIEHUE, NOJIIpU3aLus,
nudpakiys, HHTepPepeHIIHS.

Tema 3. OnTuka

['eomerpuueckas ontuka. [IpsMonuHeliHOe pacpoCTpaHEHHE CBEeTa B OIHOPOAHOI cpexe. Jlyd
cBera. ToueuHbli uCTOYHUK cBeTa. OTpakeHUE CBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue
n300paKeHUH B TJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TPEIOMJICHHS CBeTa. AOCONIOTHBIM IMOKa3aTelb MPEIOMIICHUSI.
[TonmHOE BHyTpEeHHEE oTpakeHue. IIpeaenbHblil yroil HOJTHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus csera. CiioxHbI cocTaB 6enoro ceera. Ler.

CoOuparomue u pacceuBarole JUH3bI. ToHKasg JuH3a. DOKYyCHOE PACCTOSHUE M ONTHYECKas
cuia ToHkou JuH3bL. [locTpoeHue n300paxkeHu B COOMpPAIONINX U paccenBaronux JuH3ax. dopmyna
TOHKOM JIMH3BL. YBEIIMUECHUE, TaBAEMOE JIMH30M.

IIpenensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. WHTepdepenius cBeta. KorepeHTHble MCTOUHUKHU. YCIOBHS HaOMIOACHUS
MakKCUMyYMOB W MHHMMYMOB B HMHTEpP(EpPEHIIMOHHOW KapTHHE OT JBYX CHH(a3HBIX KOTE€PEHTHBIX
VCTOYHHKOB.

Hudpakmus ceera. Judpakironnas pemeéTka. YCiaoBre HaOMIOACHUS TIIaBHBIX MAKCUMYMOB TPH
naIeHU MOHOXPOMAaTHYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

Texnuueckue ycmpouicmea u npakmuieckoe npumMeHeHue: OYKH, JymHa, (oTroarmapar,
MPOEKIMOHHBIA amnmapar, MUKpPOCKOII, TEJECKOIl, BOJOKOHHAs OINTHKa, Nu(dpakiroHHas pemérka,
HOJIIPOU .

Hemoncmpayuu

1. IlpsmonuHEilHOE pacnpOCTpaHEHUE, OTPaKEHHWE U INpejIoMieHHe cBera. OnTudeckue
puOOopHI.

2. IlonHoe BHyTpeHHEE oTpaxkeHHe. Mozienb cBETOBOA.

3. UccnenoBanne CBOMCTB N300payKEHN B TMH3AX.

4. Monenu MUKpPOCKOIIa, TEJIECKOTIA.



5. HaGmonenue nntepdepeHiium cBeTa.
6. HaGmronenue nudpakmuu cBera.
7. HabmroneHue aucriepcuu CBeTa.
8. Ilonydenue criekTpa ¢ MOMOUIbIO IPU3MBI.
9. Ilonmydenue creKTpa ¢ MOMOIIBIO JUPPAKIUOHHON PEIIETKH.
10. HabmroneHue nosisipu3amyy CBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul
1. 3mepenue nokasaress MpesioMIICHUs CTeKIIa.
2. UccnenoBanne CBOMCTB U300pakeHUH B JIMH3AX.
3. HaGmronenue nqucnepcuu CBeTa.
PA3JIEJI 6. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
['paHuibl NPUMEHUMOCTH KJaccHMueckoil MexaHuku. IlocTymarel creunuaibHOW TEOpUU
OTHOCHUTEJIbHOCTU: UHBAPUAHTHOCTh MOIYIISI CKOPOCTH CBETa B BaKyyMme, IPUHIIUI OTHOCUTEILHOCTH
OWHIITEHHA.
OTHOCHUTENBHOCTH OIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAIICHNUE JJIUHBI.
DHeprus ¥ UMNYIbC PENATUBUCTCKOMN YaCTHIIBI.
CBsi3b MacChl C PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHUS MTOKOS.
PA3/ZIEJI 7. KBAHTOBAS ®U3UKA
Tema 1. D1emMeHTHI KBAaHTOBOM ONTUKH
®oronbl. Popmyna [lnanka cBs3u sHepruu (HOTOHA C €ro0 YACTOTOW. DHEPrHsi U HMITYIIBC
doToHa.
OtkpeiTue u uccnenoBanue (orosdpdexra. OmbiTel A. I. CronmetoBa. 3akonbl (oTtorddekra.
VYpaBuenue DitnmreriHa s Goroaddexra. «Kpacnas rpanuna» pororddexra.
Jasnenue ceera. Onwithel [1. H. JIeOenena.
XHUMHUYECKOE JEHCTBHE CBETA.
Texnuueckue ycmpotiicmea u npakmuieckoe npumeHrenue: GoTod7IeMeHT, (POTOAATUUK, COMHEUHAS
Oarapesi, CBETOIUO/I.
Hemoncmpayuu
1. ®oTorPexT Ha yCTaHOBKE C IIMHKOBOM TMJIACTHHOM.
2. UccnenoBanue 3akoHOB BHEITHETO GoTodPdexTa.
3. Ceeronuog.
4. Conneuynas 6arapes.
Tema 2. CTpoeHnue atoma
Mogens atoma Tomcona. OmnbiTel Pesepdopna nmo paccesnuto a-yactuil. [lnanerapnas moznens
aroma. IToctynarsl bopa. M3ny4yenue u nomomieHue GOTOHOB MpU NEPEXOJE aTOMa C OJTHOTO YPOBHS
SHepruu Ha apyroi. Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aroma BOJOPO/aA.
BosiHoBBIE cBOiCTBA yacTull. BonHel ne bpoitns. KoprnycKynsipHO-BOJHOBOM Tyanu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYECHHE.
Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHneHue: CieKTpabHbIi aHaln3 (CIIEKTPOCKOI),
Ja3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpavyuu
1. Monens onbita Pezepdopra.
2. OmnpenieneHye JUIMHBI BOJIHBI JIa3epa.
3. HabmroneHnue TMHEHYATHIX CIEKTPOB U3ITyUEHUS.
4. Jlazep.
Yuenuueckuii sxcnepumenm, nadopamopnuie padbomut
1. HaGnroneHne nuHEHYaToro CreKTpa.
Tema 3. AToMHOe AP0
DKCHEPUMEHTHI, JTOKA3bIBAIOIINE CIOKHOCTh CTpoeHUs sapa. OTKPBITHE PagMOaKTHBHOCTH.
OmneiTel Pezepdopaa o onpeneneHno cocTaBa paainoakTUBHOTO u3nydenus. CBoiicTBa anbda-, 6eta-,
ramMma-u3JydeHus. BiausHue painoakTHBHOCTH Ha KUBBIC OPTaHU3MBI.



OTtkpbiTHE TpoTOHAa M HeiTpona. Hyknonnas mozpens snapa leiizenOepra—LUlBanenko. 3apsia
saapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacniaa. ONEKTpOHHBIA M TO3UTPOHHBIM Oera-pacmaa. [amma-u3inydeHue. 3aKkoH
pazoaKTUBHOIO pacmaza.

DHeprus CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt Maccol spa.

Snepuble peakiuu. Jlenenue u CUHTE3 siAEP.

Snepubiii peakrop. Tepmosinepublii cuaTe3. [IpoOneMbl 1 MEPCHEKTHBHI AICPHON YHEPTETHKH.
OKOJIOTHYECKUE aCIIEKTHI SIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Meronsl  HaOMIOAEHUST W PErUCTpalMM  IEMEHTapHbIX 4YacTul. DyHIaMeHTaabHbIE
B3anMoIelicTBUS. ENMHCTBO pU3NUYeCcKol KapTHUHBI MHUpA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: IO3UMETp, Kamepa BunbcoHa,
SIIEPHBIN peaKkTop, aToMHast bomOa.

Hemoncmpayuu

1. CuéTunK MOHU3UPYIOLINX YaCTHULI.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot

1. UccnenoBanue TPEKOB YacTHII (II0 TOTOBBIM (OTOrpadusim).

PA3JEJI 8. JJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

Ortanbl pa3BUTHS acTpoHOMHUU. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUHU.

Bup 3Bé3nnoro Heba. Co3Be3nus, sipkue 3BE3/bl, IJIAHETHI, UX BUAUMOE JBH)KEHUE.

Conneynas cucrema.

Connue. Conneunas aktuBHOCTb. Mcrounuk sHeprun ConHua U 3BE37. 3BE3MBI, UX OCHOBHBIE
XapakTepUCTHKU. JluarpamMma «CHEKTpajdbHBI KJIAaCC — CBETUMOCTBbY». 3BE3NBI  TJIABHOU
IIOCJICZIOBATEIBHOCTH.  3aBUCUMOCTh ~ «Macca  —  CBETUMOCTbY»  Juid  3BE3]  IVIABHOU
IOCJIEZI0BaTENIbHOCTH. BHyTpeHHee cTpoenue 38€37. COBpeMEHHBIE MTPEICTABICHUS O IPOUCXOKIAECHUN
u 3Bomronuu ConHIa U 3BE37. OTallbl )KU3HU 3BE3.

Mnineunsiii [lyte — nama [Nanaktuka. [Tonoxxenue u aBwxenue Connna B [Mamaktuke. Tumb
rajJlakTuK. PaguoranakTuky U kBazapsl. YEpHbIE IBIPHI B sipaxX raJlakTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa06ina. Pa3oeranue ranakruk. Teopus bosnbiioro
B3pbIBa. PennkToBOE N3IydeHME.

Macmrabnas ctpykrypa Becenennoit. Meraranaktuka. Hepeménusie mpoo6ieMbl aCTpOHOMHUH.

Yuenuueckue naonrwoenusn

1. HabmroneHus HEBOOPYKEHHBIM IJIa30M C HCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPHUIOKEHHUH IS
oTpeJiesIeHUs TIOJI0KEHHsI HeOECHBIX 00BbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/1us CeBepHOro
NOJyLIApUs U SIpKUeE 3BE3/IBI.

2. HaGmonenus B Teneckon JIynsl, miuanet, Mneunoro IlyTu.

OBOBIIAIOIIEE NIOBTOPEHHUE

Ponbp ¢u3uku m acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTMYECKOH, COIMATIBbHOW M 3THUECKON
cepax neATeNbHOCTH YEJIOBEKa; POJib U MECTO (PU3MKUM M aCTPOHOMHUHU B COBPEMEHHOH Hay4dHOM
KapTUHE MHpa; poiib (hU3NYecKoil Teopuu B (POPMUPOBAHUU MPEICTABICHUNA O (PU3NUECKONW KapTHHE
MHUpa, MECTO (U3NYECKOW KapTHUHBI MHUpa B OOIIEM pSAAy COBPEMEHHBIX €CTECTBEHHO-HAy4HbIX
IIPEICTABICHUN O IPUPOJIE.

MEXINPEIMETHBIE CBA3U

Nzyuenne kypca ¢usuku OazoBoro ypoBHs B 11 Kkiacce ocymiecTBiIseTcss € Y4€ToM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBS3€ C KypcaMH MareMaTHKH, OMOJIOTUH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Me:knpeaMeTHble MOHATHSA, CBSI3aHHBIE C U3yUYEHHEM METO0B HAyYHOI'O MO3HAHUS: SBJICHHE,
HayyHbId (akT, TUnoresa, (Qu3Mueckas BEIWYMHA, 3aKOH, TeOopus, HaONIOAEHUE, SKCIEPUMEHT,
MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Maremaruka: penieHle CUCTEMbl YPaBHEHHI; TPUTOHOMETpUYeckre (PyHKIIMU: CHHYC, KOCUHYC,
TaHT'€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; BEKTOPbl M MX MPOEKLUUU Ha OCU



KOOpAMHAT, CIIO)KEHHE BEKTOPOB; MPOHM3BOAHBIC AIEMEHTAPHBIX (YHKUMN; TNPU3HAKK TOX00US
TPEYTOIbHUKOB, ONPEIEIEHUE MIOLIAU MIIOCKUX GUryp u o0bEéMa Ted.

Buosorus: snexTpuueckue SBICHUSI B KUBOW NPUPOAE, KojeOarenbHbE ABUKEHUS B >KMBOM
IIPUPOJIE, ONTUYECKUE SABJICHUS B )KMBOU IIPUPOJIE, NEHCTBUE paJUallM HA )KUBbIE OPIraHU3MBI.

XHMHS: CTPOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX TEJ, MEXAHU3MBbI
00pa30BaHMsI KPUCTAIUIMYECKOHN PEIIETKH, CIIEKTPAJIbHBIN aHAJIH3.

leorpadusi: MarHuUTHBIE TONIOCa 3€MIIM, 3alIe)KH MArHUTHBIX pyd, (oTochéMka 3eMHOU
IIOBEPXHOCTH, IIPEJCKA3aHUE 3EMIICTPSCEHUMN.

TexHo0rusl: JIUMHUM DSIEKTPONEpenad, I'€HEepaTop IMEPEMEHHOIO TOKa, IEKTPOABUIATEIlb,
UHAYKIHOHHAs Ie4yb, pajap, paJAuoONpUEMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN armapart, BOJIOKOHHAS ONTUKA, COTHeYHas Oarapest.

I[Inanupyemble pe3yibTaThbl 0CBOEHHS NPOTPAMMBbI

JIMYHOCTHBIE PE3YJIBTATBI

I'paxknanckoe BocnuTanue:

—  c(hOpMUPOBAHHOCTh TIPAXKIAHCKONH MO3UIMU  OOy4alOLIEerocss Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUHCKOro OOIECTBa; —IPUHATUE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX
T'YMaHUCTHYECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;

— TOTOBHOCTb BECTU COBMECTHYIO JESTEIIbHOCTh B HMHTEpEcax TIpa)JIaHCKOro OOLIeCTBa,
y4acTBOBATh B CAMOYIPABICHUH B ILIKOJIE U JE€TCKO-FOHOIIECKUX OpraHU3alusX;

— YMEHHE B3aUMOJICHCTBOBATh C COLIMAJILHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX (QYHKLMSIMU
Y Ha3HAYCHUEM;

— IOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM JIEATEILHOCTH.

ITaTproTn4eckoe BOCIUTAHUE:

— c(hopMHUPOBAHHOCTH POCCUNCKON I'PaXk/1aHCKON HIEHTUYHOCTH, IaTPUOTU3MA,

— LEHHOCTHOE OTHOLIEHUE K TOCYIAPCTBEHHBIM CUMBOJIAM; IOCTUKEHUSAM POCCUMCKUX YUEHBIX
B 001acTH (DU3WKU M TEXHHKE.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

— c(hopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, ITUUECKOTO MTOBE/ICHUS;

— CIIOCOOHOCTH OLIEHMBATh CUTYAI[MI0 U MPUHUMATh OCO3HAHHBIE PELLCHHs, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B JAESITEIbHOCTH YUEHOTO;

— OCO3HaHHe JMYHOTO BKJaJa B IOCTPOCHNE YCTOHYMBOTO OyAyIIEro.

JcTeTHYecKoe BOCIIUTAHUE:

— DCTETUYECKOE OTHOLIEHUE K MUPY, BKIIOYas ICTETUKY HAayYHOIO TBOPUYECTBA, MPHUCYILETO
¢uznyeckoi Hayke.

TpynoBoe BocnuTanue:

— HMHTEpEC K pa3InyHbIM chepaM MpodeccHoHaTbHON JeSTENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3UKOM M TEXHUKOW, yMEHHE COBEPILAaTh OCO3HAHHBIN BHIOOD OyayIiel mpodeccuu U peaan30BbIBaTh
cOOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

— TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHHMIO W camMooOpa3oBaHHMIO B o0OnacTh (U3MKH Ha
IIPOTSKEHUU BCEU KU3HMU.

IKOJIOTHYECKOe BOCIINTAHNE!

— c(OopMHpPOBAHHOCTh HKOJOTMYECKOM KYIbTYpbl, OCO3HAaHHWE TJIOOANBHOTO Xapakrepa
9KOJIOIMYECKUX MPoOIeM;

— IUTAHUPOBAHUE U OCYIIECTBIECHUE JEUCTBUN B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHHUS IIEJIei
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

— paclIupeHHe OIbITa JeSITEIbHOCTH SKOJOTHYECKON HAMPaBIEHHOCTH HA OCHOBE MMEIOLIUXCS
3HaHUH 1o pusmke.

LleHHOCTH HAYyYHOI0 MO3HAHMS:



— c(hOpMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYECKON HAYKH;

— OCO3HaHWE IEHHOCTH HAyYHOW JESATEIBHOCTH, TOTOBHOCTH B MPOIECCE U3ydeHUs (DH3UKU
OCYILECTBIIATh POCKTHYIO M UCCIICIOBATEIbCKYIO ICATEIIbHOCTh WHANBUIYAILHO U B TPYIIIIE.

B mporecce MOCTHMXEHUS TUYHOCTHBIX PE3YIIETATOB OCBOCHHS MPOTPAMMBI CPETHETO OOIIEeTo
oOpazoBaHusi MO (HU3MKE y OOYYArOIIUXCS COBEPIICHCTBYETCS IMOUUOHANbHBIIL UHMENTeKm,
IpEeANOoIaralonui choOpMIUPOBAHHOCTD:

—CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh TOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSHHE,
BUJICTH HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHON AMOIIMOHAILHOU chephl, OBITH YBEPEHHBIM B Ce0¢;

—CaMOpETYJIMPOBaHUs, BKIIOUAIOIIETO CAMOKOHTPOJIb, YMCHHUE IPUHUMATh OTBETCTBEHHOCTH 32
CcBOE IIOBCACHHUC, CHOCO6HOCTL AIalTUPOBATBCA K OMOLOMWOHAJIBHBIM H3MCHCHHAM W IIPOABIIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

— BHYTPCHHEH MOTHUBAIlMHU, BKJIIOUAIONICH CTpPEMIJICHHE K JOCTIDKCHUIO IEIH M YCIIeXY,
ONTUMU3M, HUHUIIMATHBHOCTh, YMEHUE JICHCTBOBATh, HCXO/ISl M3 CBOMX BO3MOXKHOCTEH;

— OMIIaTHuu, BKJHO‘-IaIOH_[eI\/JI CIIOCOOHOCTHL ITOHUMATh SMOIMOHAJIBHOC COCTOSAHUC OPYTIUX,
YYUTBIBATh €T0 MPH OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHUIO M COIEPESIKUBAHHIO;

— COIIMAJIbHBIX HABBIKOB, BKJIKOYAIOIINX CIIOCOOHOCTH BBICTpanBaTb OTHOWICHUA C APYIrUMH
JFOIIBMH, 3a00TUTBCS, TIPOSIBIISITh MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

METAIIPEJIMETHBIE PE3VJIBTATBI

YHuBepcajibHbIe IO3HABATE/IbHbIE AeiCTBUS

Bba3zoevle nozuueckue oeiicmeus:

— CaMOCTOSITEIBHO (OpPMYNIHpPOBaTH M aKTyaJIU3UpPOBATh MpOOJIEMY, paccMarpuBarh €&
BCECTOPOHHE;

— ONPENEIIATh UEIU ASATEIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX JTOCTUKECHHUS;

— BBISBJIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pACCMATPUBAEMBIX (DH3NYECKUX SBICHHSIX

— pa3pabareIBaTh TUTAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIU3a UMEIONUXCS MaTepUAIBbHBIX H
HEMaTEepUAJIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHBBI B JEATEIIBHOCTh, OLECHHBAaTh COOTBETCTBUE PE3YJIBTATOB LIEJSAM,
OIICHUBATh PUCKU MOCIEICTBUN EATETbHOCTH;

— KOOPJAMHHUPOBATH W BBINIOJHIATH pPabOTy B YCIOBUAX pEaIbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAaHHOTO B3aUMOJICHCTBUS;

— pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3zoevie uccnedosamenvckue oelicmeust.

— BJIAJIETh HAYYHON TEPMUHOJIOTUEHN, KITIOYEBBIMH MOHITUSIMU U METOAaMHU (hU3UUECKON HAYKH;

— BJaJIeTh HaBBIKAMU YYEOHO-HCCIENOBATENFCKOM U TMPOEKTHON [EeATENbHOCTH B 00nacTu
Gu3UKH; COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITETLHOMY TIOMCKY METO/IOB PEIIEeHUS 3aj]1ad
bu3nYECKOTO CofepKaHusl, MPUMEHEHHIO PAa3TUYHBIX METOJIOB MTO3HAHUS;

— BJIAJETh BHJAMHU JCSATEIBHOCTH M0 IOJYYEHHIO HOBOTO 3HAHUWS, €ro HHTEPIpPETaIUu,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3MUYHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHUCIE MPHU CO3[AaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (HU3UKU;

— BBISBJIATh IPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTYaJU3UPOBATh 33J1a4y, BbIIBUTATh TUIIOTE3Y
€€ peleHus, HaX0IUTh ApTyMEHTHI JJIsS I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 33/1aBaTh MapamMeTpbl U
KPUTEPUU PEILICHHUS;

— AQHAJIM3UPOBATH MOJTYYECHHBIE B XO/I€ PEIICHUS 3a7a4d Pe3yibTarbl, KPUTUYECKH OIEHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

— cTaBUTh U HOPMYIUPOBATh COOCTBEHHBIC 3a7]aud B 00Opa30BaTEeIbHON JESATEIBHOCTH, B TOM
qrclie TPY U3y4eHUU PU3UKH;

— J1aBaTh OIEHKY HOBBIM CHTYAIUsIM, OIICHUBATh IPHUOOPETEHHBIN OIIBIT;

— YMETb NePEHOCUTh 3HAHUSA 10 (PHU3UKE B MPAKTUYECKYIO O0JIACTh )KU3HEIEATEIHHOCTH;

— YMeTbh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IaCTeH;



— BBIJBUTaTb HOBBIE WJEH, MpeajiaraTb OPUTHMHAJbHBIE TMOJIXOAbl M PEILICHUS; CTaBUTH
po0OJIeMBbl U 33]]a4H, TOMYCKAIOILUE allbTepHATUBHBIC PELICHUS.

Paboma c ungpopmayueii:

— BIaJeTh HABbIKAaMHU MOJTy4YeHHUs HHGOpManuu (U3MUECKOro COAEpKaHUS M3 HCTOYHHKOB
pPa3HBIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATH MOUCK, aHAJIW3, CUCTEMAaTU3allMI0 U UHTEPIPETALINIO
uH(GOpPMAIH Pa3TUYHBIX BUJOB U (POPM Ipe/ICTaBICHHUS,

— OIICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

— HCIMOJb30BaTh CPeCTBA MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B pPEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHHW3al[MOHHBIX 33/lad ¢ coOnroneHueM TpeOoBaHUM
SPrOHOMHKH, TEXHUKU 0E€30MaCHOCTH, TUTHEHbI, PeCypcoCcOepeKeH s, MTPABOBBIX U STUYECKUX HOPM,
HOPM HH(POPMAIIMOHHOH O€30MMaCHOCTH;

— CO03/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHMS B Pa3IMUHbIX (hopMarax ¢ y4€TOM Ha3HAYECHUS
uHGOPMAIUH U LIEJICBON ayJUTOPHH, BEIOMPAsi ONTUMAIBHYIO (DOPMY MPEACTABICHUS U BU3yaTH3aIUH.

YHuBepcajbHble KOMMYHUKATUBHbIE e CTBUSA

Obwenuc:

— OCYILECTBIIATH O0IlIEHNE Ha YpOKax (PU3UKU U BO BHEYPOUHOM NESTEIbHOCTH;

— pacro3HaBaTh NPEINOCHUTKH KOHMIMKTHBIX CUTYallui U CMSIT4aTh KOH(IUKTHI,

— pa3BEPHYTO U JIOTUYHO M3J1araTb CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

Coemecmuasn oesasmenbHOCHb:

— MOHUMATh U UCTOJIb30BATh IPEUMYILIECTBa KOMAaHIHOW U MHAUBHIyaTbHOU pabOThI;

— BBIOMpaTh TEMAaTUKy W METOIbI COBMECTHBIX JCUCTBHH C y4ETOM OOIIUX WHTEPECOB H
BO3MOYKHOCTEH Ka)KI0T0 YJieHa KOJIJICKTUBA;

— MPUHUMATH 1EJTH COBMECTHOMU JCSATEIHHOCTH, OPTaHW30BbIBATH U KOOPJIUHUPOBATH JIEHCTBUS
1o €€ JIOCTH)KEHHUIO: COCTABIIATh IUIAH JACHCTBHIA, paclipeessiTh PO ¢ y4ETOM MHEHUN yYaCTHHKOB,
00CyXKIaTh pe3yJIbTaThl COBMECTHOM padOTHI,

— OIICHMBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO y4aCTHHUKA KOMaH/bI B OOIIMN pe3yabTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

— TMpeanarath HOBBIE MPOEKTHI, OLICHWBAaTh HJEU C TO3UIHUKA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

— OCYILIECTBIISTh MO3UTUBHOE CTPATETUYECKOE MMOBEJECHUE B PA3JIUYHBIX CUTYaIUsX, IPOSBIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITMATUBHBIM.

YuuBepcajbHbIe peryJIsTHBHbIE 1eHCTBUA

Camoopzanuzayus:

— CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATEIbHYIO MAESITENbHOCTh B O0NAacTH (PU3UKU U
ACTPOHOMUU, BBISIBIISITH TTPOOJIEMBI, CTABUTh M (POPMYITHUPOBATH COOCTBEHHBIC 3a/1a4H;

— CaMOCTOATENIbHO COCTAaBJATh IUJIaH PEIICHUsS pPAaCYETHBIX M Ka4eCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TIPAKTUYECKON pabOThI ¢ YIETOM MMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOUYTCHUN;

— J1aBaTh OIEHKY HOBBIM CHUTYAIlUsIM;

— pacimupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEATIOUTEHUII;

— JIeNlaTh OCO3HAHHBIA BBIOOpP, aPryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTh 3a
peleHue;

— OLICHUBATh MPUOOPETEHHBIN OTIBIT;

— CcHocoOCTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO 3PYIUIIMU B 00NacTH (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEHHBIA U KYJIBTYPHBIN YPOBEHB.

Camoxonmpony:

— JaBaTh OIICHKY HOBBIM CHTYAIlUsSM, BHOCHUTH KOPPEKTHBBI B JCSATEIHHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJIBTATOB LIEJISIM;

— BJAJICTh HABBIKAMH TIO3HABATEIIPHOU pe(IIeKCHH KaK OCO3HAHUS COBEPINACMBIX TEHCTBHU U
MBICTTUTENILHBIX TMPOIIECCOB, WX PE3YJAbTaTOB U OCHOBAHUU; HCIIONL30BaTh NMPUEMBI pedruekcuu ass
OIICHKH CHUTYaIINH, BEIOOpA BEPHOTO PEIICHUS;

— YMETb OLIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHUIO;



— NPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YIbTaTOB ACATEIHLHOCTH.
Ilpunamue ceda u opyzux:

— MPUHUMATH ce0sl, MOHUMAsi CBOM HEJJOCTATKH U JOCTOMHCTBA;

— MPUHUMATh MOTUBBI U apT'YMEHTBI APYTUX [PH aHATN3€ PE3YJIbTAaTOB JAEITEIbHOCTH;
— MPU3HABaTh CBOE MPABO U MPABO JIPYTHX HA OIMTHOKH.

IIpenmeTHble pe3yabTaThbl 0CBOCHHS IPOrPaMMBbl

10 KJIACC

B nponecce nzyuenus kypcea ¢pusnuku 6a30Boro ypoBHs B 10 Ki1acce yueHUK HAyUUTCS:

— JEMOHCTPHPOBATh Ha IpUMEpax pojiib U MecTOo (U3UKU B (OPMUPOBAHMHM COBPEMEHHOM
HAay4yHOW KapTUHBI MHpaA, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B IIPAKTUYECKOU
JEATEIIBHOCTH JIIOCH;

— YYUTBIBaTh TPAHUIBI IPUMEHEHHS W3YUYEHHBIX (PU3MUECKUX MOJENEH: MarepuanbHas TOYKa,
MHepLHalbHas cucTeMa oTcuéra, aCOII0THO TBEPAOE TENO, UICAIbHbIN ra3; MOJIEIN CTPOSHUS I'a30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN EKTPUIECCKHUM 3apsi1 IPU PELICHUH (PU3NUECKUX 3a/1a4;

— pacno3HaBaTh (QU3UUECKHUE SBJIEHUS (IIPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KUHETUUECKOM TEOpUU CTPOEHMSI BELIECTBA M  AJIEKTPOJUHAMMKU:
PaBHOMEPHOE M paBHOYCKOPEHHOE MPSAMOJIMHENHOE ABHKEHHE, CBOOOIHOE MajIeHHe Tell, IBUKEHUE 110
OKPY)KHOCTH, MHEpLus, B3auMoAeWcTBUE Ted; AUPPy3us, OpPOYHOBCKOE JBUKEHHE, CTPOCHHUE
KHUJIKOCTEH M TBEPABIX Tel, MU3MEHEHHEe OO0bEéMa TeJl NMPU HArpeBaHUU (OXJIAXKIEHUM), TEILUIOBOE
paBHOBECHE, UCIIAPEHHUE, KOHACHCALNS, [IJIaBJICHUE, KPUCTAJUIM3AIUsl, KUIIEHUE, BJIAXKHOCTh BO3/yXa,
NOBBILICHUE JIaBJICHUS Ta3a IPU €ro HAarpeBaHUHU B 3aKPBITOM COCYIE, CBA3b MEKIY INapaMeTpaMu
COCTOSIHMSI Ta3a B H30IpoLEeccax; 3JEKTpU3alus Tell, B3aUMOJIEHUCTBUE 3aps0OB, IEKTpUUYECKas
IIPOBOJIMMOCTb, TEIJIOBOE, CBETOBOE, XMMUUECKOE, MArHUTHOE JIEHCTBUS TOKA;

— ONKCHIBaTh MEXaHMYECKOE JBI)KEHHUE, UCIOJB3Ys (PU3NUECKHE BEIMUUHBI: KOOPIMHATA, ITYTh,
IIepeMELICHNE, CKOPOCTh, YCKOPEHHME, Macca Tella, CHjla, MMIYJIbC Tejla, KMHETUYEeCKas JHEprus,
NOTEHIMAJIbHAS JSHEPrHs, MeXaHHueckas padoTa, MEXaHWYecKas MOIIHOCTh;, IIPH OMNHCAHUU
IPaBUIbHO TPAKTOBaTh (PM3UUECKUN CMBICI MCIOJIb3YyEMbIX BEIMYUH, UX OOO3HAYEHUS U €IMHUIIbI,
HaXOAHUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C APYTUMH BETHUYNHAMU;

— OIKCHIBaTh MH3YYECHHBIE TEIUIOBbIE CBOWCTBA TE€JI M TEIUIOBBIE SIBICHUS, HCIOJb3Ys
¢uznyeckre BEJIMYMHBL: IaBIEHUE ra3a, TEMIEpaTypa, CpeIHsAs KHHETHUECKasi SHEPrUsl Xa0TUYECKOTO
JBUKECHMSI MOJIEKYN, CPEIHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYN, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA
SHeprus, padoTa rasza, KOd(PPUIMEHT MOJIE3HOTO ACHCTBUSA TEIUIOBOTO JBUTATENS; MPU OMUCAHUU
NPaBUIbHO TPAKTOBaTh (PM3UUECKUN CMBICT MCIOJB3YyEMBIX BEIMYUH, UX OOO3HAYEHUS M €IMHUIIbI,
HAXOJIUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMU BEIUYUHAM;

— ONKCHIBAaTb HM3y4YEHHBIE DJIEKTPUUECKHE CBOWCTBA BEIIECTBA, 3JEKTPUUECKHE SIBICHMUS
(mpotiecchl) U AMEKTPUUYECKYIO TPOBOAUMOCTD PA3IMYHBIX CPEM, UCIONb3Ys (PU3HMUECKUE BETUUYUHBIL:

ANEKTPUYECKUIN 3apsf, DJIEKTPUYECKOE II0JI€, HANpsHKEHHOCTH TOJs, MOTEHLHAN, Pa3HOCTh
MOTEHIIAJIOB, CHJIa TOKA, MEKTPUUECKOE HAMpsDKeHUE, deKTpruueckoe conpotusienue, J[C, pabota
TOKa; TpPH ONUCAHUU MPABUIBHO TPAKTOBATh (M3WYECKHH CMBICT HCIOJIb3YEMbIX BEIMYUH, HX
0003HauUEHUsI U EIUHUIIBI; YKa3blBaThb (OPMYIbI, CBA3BIBAIOLINE JaHHYIO (U3UYECKYIO BEIHMYHUHY C
JPYTHMH BEIUYNHAMY;

— aHaNM3HUpOoBaTh (PU3MYECKHE MPOLECChl M SBICHUS, HCIONB3Ys (PU3NYECKHE 3aKOHBI U
NPUHIUIBL: 3aKOH BcemupHoro tsrorenus, I, II u III 3axkonsl HbroToHa, 3akoH CcoOXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPAaHEHUS HMIYNbCa, MPUHIUI CYNEPHO3UIMH CHJI, HPHUHIIHUII
paBHOIIPaBUSl HHEPLHMAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KUHETHUUECKYID TEOPHIO CTPOCHHUS
BEIIECTBA, Ia30BbI€ 3aKOHbI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUM TEIJIOBOTO JIBHKEHUS MOJEKYI C
abCONIOTHOM TemIeparypoi, MepBbli 3aKOH TEPMOIMHAMMKH; 3aKOH COXPAHEHUS 3JIEKTPHUUYECKOTO
3apsna, 3akoH Kymona, 3akoH OMa, 3aKOHBI MOCJEIOBATEbHOTO M IApaJJIENbHOTO COEIUHEHHS
IPOBOJAHUKOB, 3aKoH Jxoyns—IJleHna; npu 3ToM pa3inyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4ecKoe BhIpaKeHUE U YCIOBUS (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH;



— OOBACHATH OCHOBHBIC NMPHHLMUIIBI JACHCTBHUS MAallUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nuyarh yCI0BUS UX 0€30MaCHOrO UCIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

— BBINOJIHATH OSKCHEPUMEHTHI 110 HCCICAOBAHHIO (PU3MUECKUX SIBJICHUH M MPOIECCOB C
UCIIOJIB30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHMM: NMpH 3TOM (OpMyIHpoBaTh IpobieMy/3anady u
TUIOTE3Y Y4eOHOTo SKCIEPUMEHTa; COoOMparh YCTAaHOBKY W3 TIPEAJIOKEHHOrO 00OpYIOBaHHUS;
IPOBOAUTSH OIBIT U (POPMYIIUPOBATH BHIBOABI;

— OCYLIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUs (PU3NUECKUX BEIMYUH; IIPU STOM BBIOUPATH
ONTUMAJIBHBIA CIIOCOO HM3MEpEeHMs] M HCIOJIb30BaTh W3BECTHBIE METOABI OLIEHKH IOIPEIIHOCTEN
U3MEpPEHUN;

— MCCJE0BaTh 3aBUCUMOCTH MEXIy (U3NYECKMMHU BEJIMYMHAMM C UCIOJIb30BAaHUEM IPSMBIX
U3MEPEHUIl: TpHU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHPOBAaTh pPE3YJAbTaThl IOTy4YECHHON
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJE TaONMMIl U IpadUKoB, AejaTh BBIBOABI IO pe3ysbTaraM
UCCIIEJIOBAHUS;

— coOmrofaTk npaBuia 6€30MacHOrO TPyAA MPH MPOBEACHUN UCCIIE0BAaHUN B paMKax y4eOHOro
IKCIIEPUMEHTA, Y4eOHO-MCCIIENOBAaTEIbCKOM W TPOEKTHOW JEATENbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEINIbHBIX YCTPOUCTB U 1a00paTOpHOro 000PYIOBaHUS;

— pemiath pacyE€THBIC 33/1a41 C SIBHO 33JaHHOW (PU3NIECKON MOAEIBIO, UCTIONB3YS (U3NUIECKHE
3aKOHBI U MIPUHIUIIBI; HA OCHOBE aHAJIM3a YCIIOBHS 3a7a4M BBIOMPATh (PU3MUECKYIO MOJEIb, BBIICIATh
¢du3nueckne BeIUIUHBI U (HOPMYITBI, HEOOXOIUMBIE TS €€ PEeUIeHHUs, TIPOBOANUTE PACUETHl M OLICHUBATh
pPEaTbHOCTh MOIYYEHHOIO 3Ha4eHUsl (PU3NUECKON BEINUMHBI,

— peliarh KayeCTBEHHbIE 3aJjayd: BBICTPaMBaTh JIOIMYECKH HEIPOTUBOPEUMBYIO LIETIOUKY
paccyX/1eHull ¢ oropoil Ha U3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

— HCIIONB30BaTh NPU PEIICHUH YYeOHBIX 33/1a4 COBpPEMEHHBbIE WH(POPMALMOHHBIE TEXHOJIOTHH
JUIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U NPEACTABICHUs YUeOHOH M HayyHO-IOMYJISPHOM
UH(POPMAIUH, TOTYYCHHOW M3 PA3IMYHBIX HMCTOYHUKOB; KPUTHYECKH AHAIU3UPOBATH IOIY4aeMYIO
uHpopmaruio;

— TMPUBOAUTH IMPUMEPHI BKJIAJAa POCCHUICKUX M 3apyOE€KHBIX Y4EHBIX-(DU3UKOB B pPa3BUTHE
HayKH, 00ObSICHEHHUE ITPOLIECCOB OKPYKAIOILEro MUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

— WCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3MKE B IMOBCETHEBHON JKU3HU /ISl 00eCTICUeHHS
0e30macHOCTH MpHU OOpalleHHHu ¢ NpubopaMM M TEXHUYECKHMMM YCTPOMCTBaMH, A COXpaHEHUs
3JI0pOBBS U COOJIIOACHUSI HOPM DKOJIOTMUECKOTO MOBEICHUS B OKPYKAIOILIEN Cpee;

— paboTarh B IpyIIe ¢ BBIIOIHEHUEM PA3JIMYHBIX COLMAIBHBIX poOJieH, MIIaHUPOBaTh padoTy
IpyMNIbl, PAlMOHAIBHO pacHpeAessiTh 00sI3aHHOCTU UM IUIAHWPOBATh JESTENIbHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, aJEKBaTHO OLICHMBATh BKJAJ KaXJOT0 U3 YYaCTHHKOB TIpPYNIbl B pPEIICHHE
paccMaTpuBaeMoil pOOJIEMBI.

11 KJIACC

B npouecce nzydenus kypca pusuku 6azoBoro ypoBHs B 11 kiacce ydeHUK HaydUTCS:

— JIeMOHCTPHPOBATh Ha MpUMeEpax posib U MecTo (U3UKU B (OPMHUPOBAHUHM COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKM W TEXHOJIOTHMH, B IPaKTUYECKON
NeSITebHOCTH JIFOJIEH, IEIOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA;

— YUUTBHIBaTh TpaHUIBl TNPUMEHEHHS HW3YYEHHBIX (U3NYECKUX MOJEJIe: TOYeUHBIH
IEKTPUYECKUI 3apsf, Jyd CBETa, TOUYECUYHBI MCTOYHUK CBETA, AJEPHAs MOJAEIb aroMa, HyKJIOHHas
MOJIEJIb aTOMHOTO Spa MPH pelIeHnn (PU3NIECKUX 3ajay;

— pacro3HaBaTh (HU3UUECKHUE SBIEHUS (IIPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMHUKHN M KBAHTOBON (PU3UKHU:

B3aMMOJICHCTBUE MAarHUTOB, JJIEKTPOMArHUTHAs WMHIYKLUSA, JEHCTBUE MAarHUTHOIO IOJIA Ha
MIPOBOJIHUK C TOKOM M JBMXKYIIMICS 3apsijl, 2J€KTPOMarHuTHbIE KojieOaHusi U BOJHBI, IPSMOJIUHEIHOE
pacrpocTpaHeHHe CBeTa, OTpaKeHHe, MpesoMIeHHe, MHTepdepeHuus, TUPpakuus U MOIAPU3ALUL
cBeTa, Jucrnepcusi cBeTa; (oroanekrpuyeckuir >Ppdext (dhortorddekrt), cBeTOBOE aBICHHE,
BO3HUKHOBEHUE JIMHEWYAaToro CIEKTpa aroMa BOJOpOJAa, €CTECTBEHHAass M HMCKYCCTBEHHas
PaAMOaKTUBHOCTE;



— OINMCHIBaTh M3YYEHHBIC CBOMCTBA BEIIECTBA (IEKTPHUUECKHUE, MAarHUTHBIC, ONTHYECKUE U
3IIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), UCIOIb3YS (PU3NUECKUE BEIUYUHBL: NEKTPUUYECKUN 3apsi,
CHJIa TOKa, SJIEKTPUYECKOE HAIPSDKEHUE, SJEKTPUUYECKOE CONPOTHUBIIEHUE, PA3HOCTh NOTEHUMUAJIOB,
OJIC, paboTta TOoKa, MHAYKIMS MarHMTHOTO TOJs, cuia Amrepa, cuia JlopeHma, WHIYKTUBHOCTh
KaTyIIK{, SHEPrus OHJIEKTPUYECKOI0 M MAarHUTHOIO IIOJIEH, MEpUoJ M dYacToTa KojeOaHWH B
KoJIeOaTeIbHOM KOHTYpe, 3apsl U CHUjla TOKa B MPOIECCe TapMOHMYECKHX 3JIEKTPO- MAarHUTHBIX
Kose0aHuii, POKYyCHOE pacCTOSIHUE M ONTHYECKAsl CHJIa JIMH3BL, IIPU ONMKUCAHUH MPABUIBHO TPAKTOBAThH
(bu3nYeCKUi CMBICT UCIHOJB3YEMbIX BEIMYUH, WX O00O3HAUYEHHs M €AMHHUIIbI; YKa3bIBaTb (OPMYIbI,
CBSI3BIBAIOIIME JAaHHYIO (PH3UYECKYIO BETUYMHY C IPYTHMMHU BEIMYMHAMH;

— OIKCHIBATh U3YYCHHbIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIIONB3YS (U3HUECKHE BETUNYHHDIL:
CKOPOCTb AJIEKTPOMAarHUTHBIX BOJH, JJMHA BOJIHBI M YacTOTa CBETA, SHEPrUs U UMIYIbC (OTOHA,
nepuos TMoiypacnaja, SHEpPrus CBS3M AaTOMHBIX SJep; NpU ONUCAHUHM TMPAaBUIBLHO TPAKTOBAThH
¢u3nUecKknii CMBICT MCHOJIB3YeMbIX BEIMYMH, WX OOO3HAYEHUS W EIMHHUIBI, YKa3bIBaTh (POPMYIbI,
CBSI3BIBAIOLINE JAHHYIO (U3NYECKYIO0 BEIMYMHY C JPYTUMH BEIMYMHAMH, BBIUHCIATH 3HAYCHUE
(bu3HYECKON BETHUNHBI,

— aHaNM3HpOBaTh (PU3MUECKHE MPOIECChl U SBICHUS, UCHOJIB3yd (PU3MYECKUE 3aKOHBI U
IPUHLIMIIBL: 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMH, 3aKOH MPSMOJMHENHOr0 pacnpoCTpaHEHUs CBETa,
3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI MPEJOMJICHHs CBETa; ypaBHeHHe DiWHIITeHa g dorodddexra,
3aKOH COXPaHEHUS YHEPIUH, 3aKOH COXPAHEHMS UMITYJIbCA, 3AKOH COXPAHEHHUs AIEKTPUUYECKOTO 3apsija,
3aKOH COXpAHEHHS MacCOBOTO 4YHCIa, MOCTynarhl bopa, 3aKOH paJuoaKTUBHOIO pacmajaa; Mmpu 3TOM
pa3nuyarh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €0 MaTeMaTHUECKOe BHIPAKEHUE W YCIOBHS (TPaHHMIIBI,
00J1aCTH) MPUMEHHUMOCTH;

— ONPEEIIATh HAlpaBICHUE BEKTOPa MHAYKIUHU MArHUTHOIO MO IPOBOJAHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

— CTPOUTH U OINHUCHIBATh U300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM, TOHKOW JTMH30M;

— BBINOJHATh JKCIEPUMEHTHI MO HCCICIOBaHUIO (U3UYECKUX SBICHUNW U TPOIECCOB C
UCTIOJIb30BAaHUEM TIPSMBIX M KOCBEHHBIX M3MEPEHHI: MPH 3TOM (OpPMYIHpOBaTh IpobieMy/3anady u
TUIOTE3y Yy4eOHOro SKCIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO 000pyIOBaHHS,
IIPOBOJIUTH OIBIT U (POPMYIHPOBATH BHIBOJIBL;

— OCYLIECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIMYUH; IIPU 3TOM BBIOMpPAThH
ONTHUMAJBHBIA CIOCOO HM3MEPEHMs] U HCIOJIb30BaThb M3BECTHHIE METObl OLEHKH MOrPEeHIHOCTeN
U3MEPEHUN;

— HCCIeI0BaTh 3aBUCUMOCTH (M3MUYECKUX BEJIMYUH C MCIOJb30BAaHUEM MPSMBIX U3MEPEHUM:
OpU 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (UKCHUPOBATh pe3ylbTaThl MOJYYEHHOM 3aBHUCUMOCTH
(bu3NYECKUX BEJIMYUH B BUJIE€ TaOIUI] U IpapUKOB, A€TaTh BHIBOJBI IO PE3yabTaTaM HCCIEA0BaHUS;

— coOmrofaTh npaBuiIa 0€30MacHOro Tpyda NpH NPOBEJSHUH UCCIEA0BAaHUM B paMKaX yueOHOro
JKCIIEPUMEHTa, Yy4eOHO-HCCIIEA0BAaTENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCHOJIb30BaHHEM
U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHHS;

— pemarh pacyéTHbIE 33Ja4M C SIBHO 3aJJaHHOW (U3NYECKOW MOJEINbI0, UCTIONb3Ys (PU3HUECKUe
3aKOHBI ¥ TIPUHIIMIIBI; HA OCHOBE aHAJIM3a yCIOBHS 3a/laud BHIOMpPATh (HPU3MUECKYIO0 MOZEIb, BHIACIATh
¢uznyeckre BeIUUUHBI U (POPMYIIbl, HEOOXOAUMBIE AJIs €€ peLIeHUs], IPOBOAUTH PacuéThl U OLIEHUBATh
pPEaTbHOCTh MOIYYEHHOTO 3HaYeHUs1 (PU3NUECKON BEINUMHBI,

— peliaTh KayecTBEHHbIE 3aJjayd: BBICTPAMBAaTh JIOTMYECKH HENPOTUBOPEUMBYIO IIETIOUKY
paccyX/1eHul ¢ Oropoil Ha U3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS;

— HCHOJb30BaTh MPHU PEIIeHUN Y4eOHBIX 3a/lad COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTUU
JUISL TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU U MPEJCTAaBICHNUs Y4eOHONH M HAy4HO-TIOMYISPHOM
uH(pOpMaIMK, MOJYYEHHOW W3 Pa3jIMYHbIX MCTOUYHUKOB; KPUTUYECKU AHAIU3UPOBATH MOTYyYaEMYIO
UH(POPMAIHIO;

— OOBSACHATH NMPUHLMIIBI JEHCTBUS MalIMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyarb
yCIIOBHA UX O€30MAaCHOTO UCIIOIb30BAHUS B IIOBCETHEBHON KU3HU;

— TPUBOIUTH TMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00bSICHEHHE MTPOIIECCOB OKPYXKAIOIIEr0 MUPA, B pPA3BUTUE TEXHUKU U TEXHOJIOTHIA;



— HCIIOJIB30BaTh TCOPECTUYCCKUC 3HAHUS I10 (bl/ISI/IKC B HOBCGHHGBHOﬁ KU3HU OJIA O6€CH€‘-I€HI/ISI
0€30MacHOCTH TpHU OOpaleHuH ¢ MpUOOpaMHU U TEXHUUYECKUMHU YCTPOMCTBAMM, ISl COXPaHEHUs
3I0POBbS U COOJIOCHHSI HOPM SKOJIOTMUYECKOTO MOBECHHS B OKPYXKaIOIIeH cpejie;

— paboTarh B rpylie C BBINOJIHEHHWEM Pa3IMYHbIX COLIMAJBHBIX POJIEH, IUIAHUPOBATh PaboOTy
TPYIIIBL, PAMOHAIBHO paclpenesiaTh 00S3aHHOCTH U TUIAHUPOBATh JESTEIHHOCTh B HECTAHIAPTHBIX
CUTyallMsiX, aJIeKBaTHO OIICHMBAaTh BKJAJ KaXIOT0 U3 YYaCTHUKOB TpPYMNIbl B pEIICHUE
paccMarpuBaeMoin IPOOIIEMBI.

Temarnuyeckoe NJIAHUPOBAHUE

10 KJIACC
Ne | HammeHoBaHue pa3/iesioB U TeEM KoanyectBo | 0P
NMPOrpaMMblI 4acoB
Pazjes 1. ®u3uka 1 MeTOIbI HAYYHOT0 NO3HAHMS
1.1. | ®u3uka U METOIBI HAYYHOTO MTO3HAHUS 2 https://lesson.academy-
ent.myschool.edu.ru/03/10
Wroro no pazneny: 2
Pasnen 2. Mexanuka
2.1. | Kunemaruka 5 https://lesson.academy-
ent.myschool.edu.ru/03/10
2.2. | AnHamuka 7 https://lesson.academy-
ent.myschool.edu.ru/03/10
2.3. | 3aKOHBI COXpPAHEHHS B MEXAHHUKE 6 https://lesson.academy-
ent.myschool.edu.ru/03/10
Wroro no pazneny: 18
Pasnen 3. MoJiekyisipHasi GU3HKa M TEPMOAMHAMHUKA
3.1. | OcHoBBI MOJIEKYJISIPHO-KMHETHYECKOU | 9 https://lesson.academy-
T ent.myschool.edu.ru/03/10
3.2. | OCHOBBI TEPMOJUHAMUKHI 10 https://lesson.academy-
ent.myschool.edu.ru/03/10
3.3. | ArperatHple  COCTOSIHHSI ~ BEIECTBA. | 5 https://lesson.academy-
BbIE TIEPEXObI ent.myschool.edu.ru/03/10
Wroro no pazneny: 24
Pasnen 4. dnexkTpoaunaMmuka
4.1. | Dnekrpocraruka 12 https://lesson.academy-
ent.myschool.edu.ru/03/10
4.2. | IlocTosHHBIN dneKTpuuecKuid TOK. Toku B | 12 https://lesson.academy-
PYHBIX Cpesiax ent.myschool.edu.ru/03/10
Wroro no pazneny: 24
OBIIEE KOJMYECTBO YACOB TIO | 68
I'PAMME
11 KJIACC
Ne | HammeHoBaHue pa3iesioB H TeM Kosmmuecteo | JOP
NMPOrpamMmbl 4acoB
Pasnen 1. JaekTpoagnHaMuKka
1.1. | MarautHoe mone. OnekrpomarHutHas | 11 https://lesson.academy-
KLU ent.myschool.edu.ru/03/11
Wroro no pazneny: 11
Pasnen 2. KosieGannsi 1 BOJIHBI
2.1. | Mexanmueckne M dneKTpoMarHuTHbIC | 9 | https:/lesson.academy-
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DaHus

ent.myschool.edu.ru/03/11

2.2. | MexaHu4eckue © DIEKTPOMArHUTHHIE | 5 https://lesson.academy-
bl ent.myschool.edu.ru/03/11
2.3. | Onruxka 10 https://lesson.academy-
ent.myschool.edu.ru/03/11
Hroro no pasneny: 24

Pa3ges 3. OcHOBBI crieniaIbHON TEOPHH OTHOCHTEJIBHOCTH

3.1. | OcuoBel CTO 4 https://lesson.academy-
ent.myschool.edu.ru/03/11

Uroro no pazneny: 4

Pa3gen 4. KBantoBasi pusuka

4.1. | DneMeHThI KBAHTOBOW ONITHKU 6 https://lesson.academy-
ent.myschool.edu.ru/03/11

4.2. | Ctpoenue atoma 4 https://lesson.academy-
ent.myschool.edu.ru/03/11

4.3. | AromHOe sp0 5 https://lesson.academy-
ent.myschool.edu.ru/03/11

Uroro no pazneny: 15

Pa3ges 5. JineMeHTHI aCTPOHOMUM M acTPOPU3UKHU

5.1. | DnemeHThI acTPOPU3UKH 7 https://lesson.academy-
ent.myschool.edu.ru/03/11
Wroro no pazueny: 7
Cucremaruzanuss  Marepuana  kKypca u |7 https://lesson.academy-
nieHue QU3NKU ent.myschool.edu.ru/03/11
OBIIEE KOJMYECTBO YACOB TIIO | 68

I'PAMME
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