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HNOACHUTEJBHAS 3AIITUCKA

Pabouas mporpamma yueOHoro mnpeamera «®Pu3nuka» Ha YpOBHE CpEIHEro OO0IIero
o0pa3oBaHus COCTAaBIICHA HA OCHOBE:
— - @enepa’bHOrO TOCYIAPCTBEHHOTO O0pa30BAaTENbHOTO CTaHAApTa CPEIHEro  OOIIero
oOpa3oBaHUs, YTBEPKISCHHOTO TMpHKa3oM MUHHCTEpCTBA 00pa3oBaHus © Hayku Poccuiickoi
Oenepanun Ne 413 ot 17.05.2012 1. (¢ U3MEHEHUAMH U JOMOJIHEHUSAMU OT: 29 nekadps 2014 1., 31
nexabpst 2015 ., 29 urons 2017 r.);
- OCHOBHO# 00pa3oBaTeIbHON IPOTpaMMBbI cpeHero obimiero oopazoBanus MbOY «COII Ne 29y;
¢ yaetom YMK Msikumies I'.51. (Pusuka 10-11 kinacc, 6a30BbIii ypoBeHb) , [IpocBerienue.

«®Pu3zuka» — cucremMooOpasylolmuid  yd4eOHBbIM mpexaMer Juisi  IpeaMeTHoW — olmactu
«EcTecTBeHHOHAYYHBIE MPEIMETH, TOCKOJIBKY (PM3MYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U
SIBJICHUHM, M3ydaeMbIX XUMHEH , Omosioruei, actpoHomued u ¢usudeckoil reorpadueit. B xauectse
IIKOJIBHOTO TpeaMeTa (pu3Mka BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHOHAYYHOM
KapTUHBI MHUpa IMIKOJBbHUKOB M TPEIOCTAaBISIET Haubojee siCHble 00pa3ilbl MPUMEHEHHS] HAYIHOTO
ME€TO/la TO3HaHMs, TO €CTh Ccrnoco0a MOJIY4YeHHs JOCTOBEPHBIX 3HAHHM 00 OKpYKalolleM MUpE.
®duznyeckoe 00pa30BaHUE JIOJKHO T'OTOBUTH POCCHUHCKUX IpaKJaH K KM3HU U paboTe B YCIOBUSX
COBPEMEHHOM HWHHOBAIIMOHHOM SKOHOMHUKH, KOTOpas TOJIbBKO M MOXET OOECHeuuTh pealbHOe
O5arococTosiHie HaceleHus U BbIxoJ Poccuu Ha nepeoBbie MO3UIMU B MUPE B HAYKE U TEXHOJIOTHSIX.
3ajay IIKOJBHOrO (PU3MUYECKOT0 00pa30oBaHMsI COCTOSIT HE TOJBKO B BBISBJICHHUM M TOJATOTOBKE
TaJAHTIUBBIX MOJIOJBIX JIFOJIEH ISl MPOAODKEHUST 00pa3oBaHus M JabHEHIIeH mpodecCHoHaTbHON
NEeSITeIbHOCTH B OOJACTH €CTECTBEHHOHAYYHBIX MCCIEIOBAaHUN M CO3JaHMM HOBBIX TEXHOJIOTHIL.
Baxkneiimum TpeboBaHUEM SBISETCS TOCIENIOBATENbHBI M HENPEPhIBHBIM XapakTep OCBOEHUS
cUCTeMbl (PM3MUYECKUX 3HAHUM U CIOCOOOB JeSITeIbHOCTH Ha MPOTSHKEHUH BCEro eproaa 00ydeHusl.

N3yuenune ¢usnku Ha 6a30BOM ypOBHE OPUEHTHPOBAHO HA o0OecredeHrue 001meoopa3oBaTeIbHOM
1 OOIIEKYIbTYPHOM MOATOTOBKH BBIITYCKHUKOB.

Conepxanrie 0a30BOTO Kypca IO3BOJISIET HCIOJIb30BaTh 3HAHUS O (PU3MYECKUX OOBEKTaX M
mporeccax Juisi obecrieueHuss 0€30MacHOCTH TMPU OOpalieHWH ¢ MpUOOpaMH W TEXHUYECKUMH
yCTpOiiCTBaMH; AJisi COXPAHEHHUS 3/0pOBbS U COOJIOACHHUS HOPM SKOJOTHMYECKOrO MOBEACHHUS B
OKpYKaloLEen cpelie; sl MPUHATHS PEIICHUI B TOBCETHEBHOM KU3HHU.

B cpenneit mkone ¢usuka uszydaercs B 10-11 wraccax. YueOnbiii mian BkimtouaeT 136 (140)
4acoB, U3 pacueTa 2 y4eOHbIX Yaca B HEJEIO.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT'O ITIPEIMETA «
OU3UKA»

IInannpyemMsble TUYHOCTHBIE pe3ybTaThl ocBoeHuss OOIL

JINYHOCTHBIE Pe3yJIbTAThI B cepe OTHOMIEHNI 00y4aOIIMXCH K cede, K CBOeMY 310POBbI0, K
NO3HAHMIO cels:

— OpHeHTanusi OoOydyaroluXcs Ha JOCTIDKEHHE JMYHOTO CUacThsl, peaju3alfio MO3UTHUBHBIX
KU3HEHHBIX TEPCHEKTUB, WHUIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEIeNIEHUI0, CIOCOOHOCTh CTaBHUTh LIETH U CTPOUTH JKU3HEHHBIE TIIAHBI,

— TOTOBHOCTbH U CIIOCOOHOCTH 00€CTIeYUTh ce0e U CBOUM OJIM3KUM JOCTOMHYIO KHU3Hb B MPOIIecce
CaMOCTOSITEIbHOM, TBOPUYECKOM M OTBETCTBEHHOU JESATENBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOIIUXCS K OTCTAaUBAaHUIO JIMYHOTO JOCTOMHCTBA,
cOoOCTBEHHOTO MHEHHUS, TOTOBHOCTh U CIOCOOHOCTH BBIPA0ATHIBATH COOCTBEHHYIO MOZUIIHUIO 110
OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTHUYECKUM COOBITHSAM MPOIILIOTO U HACTOSIIETO HAa OCHOBE
OCO3HAHUS U OCMBICIIEHUS UICTOPUH, TYXOBHBIX IEHHOCTEN M TOCTUKEHUI HaIlleil CTpaHbI;

— TOTOBHOCTh M CIIOCOOHOCTH OOydYalIUXcs K CaMOpPa3BUTHIO W CAaMOBOCHUTAHUIO B
COOTBETCTBUHU C OOIIEUETOBEUECKUMHU IIEHHOCTAMHU M HIeallaMd TPakIaHCKOTO O0IecTBa,
moTpeOHOCTh B (PU3UYECKOM  CAaMOCOBEPUICHCTBOBAHMM,  3aHATUSAX  CIOPTUBHO-
03JIOPOBUTEIBLHOM JESITENIBHOCTHIO;



— TPUHATHE W pean3alys LIEHHOCTEH 370pOBOTO M 0e30macHOro obpasza >KU3HHU, OepexHOe,
OTBETCTBEHHOE ¥ KOMIIETCHTHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U
IICUXO0JIOrMYECKOMY 3/10POBbIO;

— HEMPUATHE BPEIHBIX MPUBBIUCK: KyPSHHSI, YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB.
JIn4HOCTHBIE pe3yJIbTaThl B cpepe oTHOmEeHUH o0yuaommxcs K Poccnu kak k Poaune
(OteuectBYy):

— poccuicKasi HWIEHTUYHOCTb, CIOCOOHOCTh K OCO3HAHMIO POCCHUICKOW HJIEHTUYHOCTH B
MOJIMKYJIBTYPHOM COILIMYME, YYBCTBO NPHYACTHOCTH K MCTOPUKO-KYJIBTYPHOM OOIIHOCTH
poccuiickoro Hapojaa u cyap0e Poccuu, maTpuoTus3M, rOTOBHOCTh K ciy>keHHto OTedecTBy,
€ro 3alluTe;

— YBaXEHHE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH miepea PonuHOM, ropmoctu 3a cBOU
Kpai, cBoto PouHy, mporuioe 1 HacTosiliee MHOTOHAIIMOHAJILHOTO Hapoaa Poccun, yBaxkeHue
K FOCY/1IapCTBEHHBIM CHMBOJIaM (rep0, (iar, ruMH);

— (QopMHpOBaHUE YBaXEHUS K PYCCKOMY S3BbIKYy KaK TOCYIAapCTBEHHOMY s3bIKYy Poccuiickoit
Oenepanyy, SBISIOMIEMYCS OCHOBOM POCCHUHCKON HWACHTUYHOCTH W TIJVIABHBIM (DaKTOpPOM
HAIlMOHAJILHOTO CAMOOTIPE/IENICHUS;

— BOCHHUTaHUE YBAXEHUS K KYJIbTYpPE, sI3bIKaM, TPAJAULMIM U 0ObIYasiM HapOJ0B, MPOKUBAIOIITUX
B Poccuiickoit @enepanuu.

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00y4aroLUXcsl K 3aKOHY, FOCy1apcTBY U K
rPakIAHCKOMY 001eCTBY:

— TPaXTaHCTBEHHOCTH, TPAXKIAHCKAS TIO3UIMS AKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO
o011ecTBa, 0CO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE TIpaBa U 00S3aHHOCTH, YBa)KAIOIIEro 3aKOH
W TPaBOMOPSIAOK, OCO3HAHHO TPUHUMAIONIETO TPATUIIMOHHBIC  HAIMOHAIBHBIE U
oO11edenoBeyecKre ryMaHUCTUYECKHE U IEMOKpaTHUECKUe IIEHHOCTH, TOTOBOTO K Y4acTHIO B
0OIIIeCTBEHHO JKHU3HH;

— MpU3HAHUE HEOTYYXJAAEMOCTH OCHOBHBIX IpaB U CBOOOJ 4YeJIOBEKa, KOTOpbIE MPHHAJIEKAT
KOKJIOMY OT POXKJICHHUS, TOTOBHOCTh K OCYIIECTBIEHHIO COOCTBEHHBIX MpaB W CBOOOJ 0Oe3
HapylleHus IpaB M CcBOOOJ [PYTHX JHI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHbIE MpaBa U
CBOOOJBI YeNIOBEKa M TpakJaHWHA COTJACHO OOIIENpPHU3HAHHBIM MPUHIUIAM U HOpMaM
MEXIYHApOaHOTO TmpaBa W B cooTBeTcTBUM ¢ Konctutymmenn Poccuiickoit ®denepanuuy,
[IPaBOBAsl U MOJIUTHUYECKAsI TPAMOTHOCTB;

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOMN
MIPaKTUKH, OCHOBAHHOE Ha JMAaNiore KYyJIbTyp, a TaKXkKe pa3IudHbIX (OpM OOIIECTBEHHOIO
CO3HAHHUs, OCO3HAHHUE CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

— HMHTEPUOPHU3ALMS LIEHHOCTEH JEMOKPAaTUM W COLMAIBHOM COJUAAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHUH B IPYIIIE WM COLUUAIBHON OpraHu3allly;

— TOTOBHOCTh OOYyYarOmMXCS K KOHCTPYKTHBHOMY YYacTUIO B MPHUHITUM  PEIICHUIH,
3aTparuBaroOlIMX UX IpaBa U MHTEPECHI, B TOM YKCJE B Pa3lUYHbIX (opMax OOIIECTBEHHOU
CaMOOpraHu3allii, CaMOYIIPaBICHHUsI, 00IIECTBEHHO 3HAUUMOM 1A TEIbHOCTH;

— MPUBEPKEHHOCTh UAEIM MHTEpPHAI[MOHATIN3MA, IPY>KObI, paBEHCTBA, B3aUMOTIOMOIIIM HAPOJIOB;
BOCIIUTAHHE YBAXKUTEJIBHOTO OTHOLICHHS K HAlUMOHAJIBHOMY JOCTOMHCTBY JIIOJEH, HX
YyBCTBAM, PEIUTHO3HBIM YOSKICHUSIM;

— TOTOBHOCTH OOy4alolUXcs MPOTUBOCTOSTH UACOJOTHMH OSKCTPEMH3Ma, HalMOHAU3Ma,
KceHo(hoOuM; KOPPYIIUMU; AUCKPUMHMHALIMKA TIO COLHUAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJbHBIM MPU3HAKAM U IPYTUM HETaTUBHBIM COI[UATIbHBIM SIBJICHHSIM.

JInYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOMIEHHH 00yHAIOIIMXCH € OKPYKAIO MMM JIIOAbMM:

— HPaBCTBEHHOE CO3HAHUE M TMOBEACHHE HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKHX IEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U MOBEICHUS B MOJUKYIBTYPHOM MHpE, TOTOBHOCTH U CIIOCOOHOCTHU
BECTU JHAJIOT C JAPYTHMMH JIIOJIbMHU, JOCTHTaTh B HEM B3aUMOIIOHUMAHUS, HaXOIUTh OOIIHE
LETU U COTPYIHUYATH JUISl UX JOCTHXKECHHUS;

— MPUHATHE TYMaHUCTHYECKUX IEHHOCTEH, OCO3HAHHOE, YBOKUTEIHHOE M JOOpOKeIaTeIbHOE
OTHOILLEHHUE K IPyroMy YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;
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— CIIOCOOHOCTH K COMEPEKUBAHHUIO M (DOPMHUPOBAHKE MO3UTUBHOTO OTHOIICHUS K JIIOJSM, B TOM
YyCclie K JIMIaM C OTPAaHMYEHHBIMH BO3MOXHOCTSMHU 370POBbsi M WHBAIHIAM; OCpex HOE,
OTBETCTBEHHOE Y KOMIIETEHTHOE OTHOIIECHUE K (PU3HMUECKOMY H IICHUXOJIOTHIECKOMY 37I0POBBIO
JIPYTUX JII0JIeH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— (opmupoBaHUE BBIPAXKCHHOH B IOBEICHUU HPABCTBEHHOU MO3UIINH, B TOM YHCIIE€ CITIOCOOHOCTH
K CO3HATEIbHOMY BBIOOpY 100pa, HPaBCTBEHHOTO CO3HAHUS U MOBE/IECHUS Ha OCHOBE YCBOEHUS
00IIeYeIOBCUSCKUX IICHHOCTEH M HPaBCTBEHHBIX YYBCTB (YECTH, JOJTa, CIPABEIIHMBOCTH,
MUJIOCEPAUS U JPYKETI00Us);

— pa3BUTHE KOMIICTCHIIMM COTPYAHMYECTBA CO CBEPCTHUKAMH, JIETbMHM MIIAJIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIECTBEHHO TIOJE3HOW, Y4eOHO-UCCIIeI0BATEIbCKOM,
MIPOEKTHOM U IPYTUX BUJAX JEATEIbHOCTH.

JInYHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOIIEHUI 00YyYAIOIIMXCH K OKPYJKAIOIIEMY MUPY, *KUBOM
npupojae, Xy/10:KkeCTBEeHHOM KyJabType:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH, 3HAYMMOCTHU
HayKd, TOTOBHOCTh K HAyYHO-TE€XHHYECKOMY TBOPYECTBY, BIAJCHHUE JIOCTOBEPHOU
nH(pOpMaIuel 0 MEPEOBBIX JTOCTHKEHHUSIX U OTKPBITUSIX MHUPOBON U OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTb B HAYUHBIX 3HAHUAX 00 YCTpOWCTBE MUpPa U OOIIECTBA;

— TOTOBHOCTb U CITIOCOOHOCTh K 00pa30BaHHIO, B TOM YHCIIE CaMO0Opa30BaHUIO, HA MPOTKEHUU
BCEeH JKM3HHU; CO3HATEIbHOE OTHOLIEHHWE K HENPEephIBHOMY OOpa30BaHHIO KaK YCIOBHIO
yCHEenrHo# mpodecCuoHaIbHON U 00IIECTBEHHOH eI TEIbHOCTH,

— DJKOJIOTHMYECKas KyJlbTypa, OE€pe)KHOEe OTHOILIEHHUS K POJHON 3emiie, MPUPOJHBIM OOrarcTBaM
Poccun m mupa; moHMMaHue BIMSHUS COIMATBLHO-YKOHOMHYECKHX MPOIECCOB HA COCTOSHUE
MPUPOTHON M COLMAIILHON CpEeNbl, OTBETCTBEHHOCTh 3a COCTOSIHHE TPHUPOJHBIX PECYPCOB;
YMEHHMSI U HaBBIKM PAa3yMHOIO MPHUPOAOIOIB30BAHNUS, HETEPIIUMOE OTHOLLIEHUE K JACHCTBUIM,
MPUHOCALIUM BpPE]l SKOJIOTUH; TPUOOPETEHHNE OIBITA IKOJIOTO-HANPABICHHOMN AESITEIbHOCTH;

— A3CTETHYECKOE OTHOUIECHHSI K MUPY, TOTOBHOCTb K 3CTETHUECKOMY 00yCTPOMCTBY COOCTBEHHOTO
ObITa.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHNH 00yYAKIIMXCS K ceMbe U POAUTEIAM, B TOM
YyHCJIe MOAr0TOBKA K CeMEHHOM KM3HU:

— OTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOIO MPHUHSTHUS LIEHHOCTEN
CEMEIHOM KHU3HU,

— TMOJIOKHUTENBHBIH 00pa3 ceMbH, POAUTENHCTBA (OTLIOBCTBA M MAaTEPUHCTBA), UHTEPHOPU3ALIMS
TPaJUIMOHHBIX CEMEUHBIX IEHHOCTEH.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOIEHHSI 00y4AIOIIHUXCH K TPYAY, B cepe colUaIbHO-
IKOHOMMYECKUX OTHOLICHUI:

— yBaXkKeHHE KO BceM (hopmMaM coOCTBEHHOCTH, TOTOBHOCTD K 3all[UTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOp Oymymiell mpodeccun Kak MyTh U CHOco0 peanu3anuu COOCTBEHHBIX
KU3HEHHBIX TUIaHOB;

— TOTOBHOCTb 00YHYAIOIIUXCS K TPYAOBON MPO(HecCHOHANBHOM IESATEIBHOCTH KaK K BO3MOXHOCTH
y4acTHSl B PEIICHUU JUYHBIX, OOIIECTBEHHBIX, T'OCYJAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npooJeM;

— MOTPeOHOCTh TPYAUTHCS, YBAKEHUE K TPYAy U JIOASAM TPYAa, TPYAOBBIM JOCTHKEHUSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHE K pPa3HbIM BUIAM TPYIOBOU
NesITeNbHOCTH;

— TOTOBHOCTh K CaMOOOCTYXMBaHHUIO, BKIouass OOy4eHHE U BBIMIOJIHEHHWE JOMAIIHHUX
00s3aHHOCTEI.

JInuHocTHBIE pe3yJbTaThI B chepe pusnyeckoro, nCHX010ru4€CcKoOro, COUAILHOIO U
aKaJIeMH4eCKOro 0,1aronoay4us 00y4arommxcs:

— (usmgeckoe, 3MOIMOHATHLHO-TICUXOJIOTHYECKOE, COIMANTbHOE OJIaromoaydyre oO0yJaroImuxcs B
KU3HU  00pa3oBarelbHOM  OpraHu3alud,  OIIYIIEHHWE  JeThbMU  O€30MacHOCTH U
TICUXOJIOTHYEeCKOTo KoMpopTa, HHPOPMAITMOHHON 0€30MaCHOCTH.



IInanupyemsbie MeTanpeaMeTHbIe pe3yabTaTbl ocBoeHust OOII

MertanpeaMeTHbIe pe3ybTaThl OCBOSHHSI OCHOBHON 00pa3oBaTebHON MPOTrPaMMBI ITPEICTABICHBI
TpeMs TpyNIaMH YHUBEpCaIbHBIX yueOHbIX nercTBuit (YVY /).

1. PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiicCTBUSA
BbInyCKHUK HAYYHTCS:

— CaMOCTOATEIbHO ONIPENENIATh LM, 33JaBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOXKHO
OTPEENNTh, YTO L€ JOCTUTHYTA;

— OLIEHMBAThb BO3MOKHbBIE IOCIEACTBHS JOCTHXKEHUS IIOCTaBICHHON LEMW B JAEATEIbHOCTH,
COOCTBEHHOM JKM3HU ¥ JKU3HU OKPYKAIOIINX JIFOJICH, OCHOBBIBAsICh HA COOOPaYKEHHSIX ATUKH U
Mopau;

— CTaBUTh W (GOPMYJIHPOBATH COOCTBEHHBIE 3a/ladyd B 0Opa30BATEIIbHOM NEATEIHOCTH U
KU3HEHHBIX CUTYaITUsX;

— OLIEHMBATh PECYPCHI, B TOM YHCIIE BpeMs U JApYyrue HeMaTepHallbHble pecypchl, HEOOXOAUMbIE
JUIS TOCTHUYKEHUS TIOCTaBJICHHOM 1IeNN;

— BbIOMpaTh NyTh JOCTHMXKEHHUS 1IeJIM, IUIAHUPOBaTh pEIIeHWE I[OCTABJIIEHHBIX —3ajad,
ONTUMU3UPYS MaTEepHUAIIbHBIC U HEMaTepUaIbHBIC 3aTPATHI;

— OpraHu3oBbIBaTh 3((EKTUBHBIH TOHUCK PECYpCOB, HEOOXOOUMBIX JUISI  JTOCTHXKEHUS
MMOCTaBIICHHOM TIENIH;

— COIOCTaBJIATh NOJYYEHHBIN PE3ybTaT AESTENLHOCTH C TOCTABJIEHHOM 3apaHee 1eIbIo.

2. [lo3naBaTe/ibHbIE YHMBePCAJIbHbIE YUeOHbIe AelicTBUS

BbpInycKHUK HAy4YUTCH:

WCKaTh W HAaxXOJUTh O00OOIIEHHBIE CHOCOOBI pEIIeHUs 3aJad, B TOM YHCJE, OCYIIECTBISITH
pa3BepHYTHI HMH(POPMAIIMOHHBINA TMOMCK M CTAaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE W
TTO3HABATENIbHBIC) 331a4H;

— KPUTHYECKH OLIEHHWBATh U MHTEPIIPETUPOBATH HHPOPMAIMIO C Pa3HBIX MO3UILINNA, Paclo3HaBaTh
1 (pUKCUPOBATh NMPOTUBOPEUNS B MH(OOPMALMOHHBIX HCTOYHUKAX;

— HCIIOJIb30BAaTh  PA3IMYHbIE  MOJIEIbHO-CXEMAaTUUYECKHE CPEICTBA ISl MpEACTaBICHUS
CYIIECTBEHHBIX CBSI3¢M W OTHOIIEHWH, a TakXKe MPOTUBOPEUM, BBIIBICHHBIX B
MH(OPMALIMOHHBIX UCTOYHUKAX;

— HaxogUThb W NPUBOIUTH KPUTUYECKUE APTyMEHThl B OTHOIICHWU IEHCTBUM M CYXIEHUI
JPYroro; CHOKOWHO M Pa3yMHO OTHOCHUTHCA K KPUTUYECKUM 3aMEYaHHUSIM B OTHOILCHUU
COOCTBEHHOTO CY)KJICHUS, pacCCMaTpUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJUTH 3a pPaMKH Yy4eOHOro NpeaMeTa W OCYUISCTBIIATH IEJICHAIIPaBICHHBIN IMOUCK
BO3MOXHOCTEH JJIsl IIMPOKOIo MEpEeHoca CPeICTB U CIOCOOOB IEHCTBUS;

— BBICTPaUBaTh MHIMBUIYAIbHYIO OOpa30BaTeNbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUYCHUS CO
CTOPOHBI APYTUX YUACTHUKOB U PECYPCHBIE OTPaHUYCHHUS;

— MEHSATH U yAEPKUBATh Pa3HbIe MO3UIUH B TIO3HABATEIHHON JIESTEIbHOCTH.

3. KoMMmyHHMKAaTHBHBbIE YHHBepPCAJIbHbIE Y4eOHbIe 1eiicTBUSA
BbInyCKHUK HAYYHUTCH:

— OCYIIECTBIIATH JIEIOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (KaK
BHYTpHU 00pa3oBaTelbHOM OpraHu3aluy, Tak U 3a ee MpeaeiaaMu), MoI0upaTh MapTHEPOB A
JIENIOBO KOMMYHHKAITUM HCXOJ U3 COOOpakeHUH pe3y/lbTaTUBHOCTH B3aWMOJCUCTBUSA, a HE
JTUYHBIX CUMITaTUH;

— TIPH OCYILECTBIECHUH T'PYMIOBON pabOThl OBITh KaK PYKOBOAMTENEM, TaK U YJICHOM KOMAaH[IbI B
Pa3HbIX poJsiX (TeHepaTop ueH, KPUTUK, UCTIOJHUTEINb, BEICTYAIOIINUN, SKCIEPT U T.1.);

— KOOPJIMHUPOBATH M BBHIMOJHATH pabOTy B YCIOBHUSX pEAITbHOTO, BHPTYalbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

— Ppa3BEpHYTO, JOTUYHO M TOYHO M3Jaratb CBOIO TOUKY 3PEHHUSI C UCIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX ¥ MMCHbMEHHBIX) SI3BIKOBBIX CPE/ICTB;



pacro3HaBaTh KOH(IMKTOTEHHBIE CUTYAIlMM U NPEJOTBpalIaTh KOH(IUKTHI A0 UX aKTUBHOU
(a3pl, BBICTpaMBaThH JIEJIOBYI0O M OOpA30BaTEIbHYI0 KOMMYHHUKAIMIO, W30eras JMYHOCTHBIX
OLICHOYHBIX CYKJICHUM.

IliianupyeMsblie npeaMeTHbIE Pe3yJIbTaThl

B pe3yabTaTe usyuenusi yaeoHoro npeamera «®u3uKa» Ha YPOBHE CPeIHEr0 001Eero
o0pa3oBaHus:

BpinyckHHUK Ha 0230BOM YPOBHE HAYYHTCH:

JEMOHCTPUPOBaTh Ha INPUMEPAX poJib U MecTOo (pU3MKU B (POPMHUPOBAHUM COBPEMEHHOMN
Hay4YHOW KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHHUKH M TEXHOJIOTHi, B MPAKTHYECKOU
JIeATSIIFHOCTH JIFO/ICH;

JEMOHCTPUPOBATh Ha MpHUMEpPax B3aUMOCBS3b MEXIYy (U3UKOW M JPYrUMHU €CTECTBEHHBIMU
HayKaMH;

YCTaHABIMBATh B3aUMOCBSI3b E€CTECTBEHHO-HAYUHBIX SIBJIEHUH U TPUMEHATH OCHOBHbBIE
(uznuecKkne MOEH JUIsl X ONHUCaHUs U OOBSICHEHHUS,

UCIO0JIb30BaTh  MHGpOpManuioo  (QU3MYECKOTO  COJep’KaHus NpU  pElIeHUH  Y4eOHBIX,
MPaKTUYECKUX, TMPOEKTHBIX U UCCIIENOBATENbCKUX 3a/ad, WHTErpupys HHPOpPMALUIO U3
Pa3IMYHbBIX HCTOYHUKOB U KPUTUYECKHU €€ OLIEHUBAS;

pa3nuyaTth M yMETh HCIOJIb30BaTh B Y4e€OHO-HCCIIEIOBATENbCKOW JAEATEIbHOCTH METObI
HAay4yHOTO TM03HaHUs (HaOMIOJeHNe, ONHUCaHUEe, W3MEpPEHHE, HKCIEPUMEHT, BBIJABI)KEHUE
TUIOTE3bI, MOJIEIMPOBAHUE U Jp.) U (popMbl HayyHOro MO3HAHUS ((aKThl, 3aKOHBI, TEOPUH),
JEMOHCTPHUPYS Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUU;

MIPOBOJUTH MPSIMbIE U KOCBEHHbIE N3MEHEHUS (PU3NUYECKUX BEJIUYMH, BHIOMpas U3MEpUTEIbHbBIE
MPUOOPHI C YYETOM HEOOXOIMMON TOYHOCTH HM3MEpPEHHUH, TUIAHMPOBATh XOJI W3MEPCHHH,
IIOJIy4aTh 3HAYCHHUE M3MEPSIEMON BEIUYMHBI U OLICHUBATh OTHOCUTEIIBHYIO MOTPEIIHOCTD IO
3aIaHHBIM (popMyJIaM;

IIPOBOJIUTh HCCIIEOBAHMUS 3aBUCHUMOCTEH Mexay (QHU3NYECKUMHU BEJIMYMHAMM: INPOBOIUTH
U3MEpEHUsT W  ONpeleNiATh Ha  OCHOBE  HCCICIOBAaHUS  3HAYEHUE  IapaMeTpoB,
XapaKTEPU3YIOIINX JaHHYIO 3aBHCHMOCTb MEXKIy BEJIMYMHAMH, U JEJIaTh BBIBOJA C y4ETOM
MIOTPEIHOCTH U3MEPEHUN;

UCIOJb30BaTh JUI ONMCAHMs XapakTepa MPOTEKaHWsA (PU3MUECKUX MPOLECcCOB (U3NYECKUE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBA3b MEKAY HUMU;

UCIOJb30BaTh JUI ONMCAHMs XapakTepa MpOTeKaHWs (PU3MUECKUX MPOLEcCOB (U3NYECKUe
3aKOHBI C YYE€TOM I'DaHUL] UX IIPUMEHUMOCTH;

pemaTh KaueCTBEHHbIE 33Ja4d (B TOM YHCIE U MEXIIPEIMETHOTO XapakTepa): HCIHOJb3ys
MOJieNH, (U3MUECKHe BEJIWYMHBI M 3aKOHBI, BBICTPAMBATH JIOTHYECKH BEPHYIO LEMOYKY
00BsICHEHHS (JI0Ka3aTeNbCTBA) MPEUIOKEHHOTO B 3aj1a4e mporecca (SBICHUs);

pelaTh pacyeTHbIe 3aJaud C SBHO 3aJaHHOM (HU3MYECKON MOJENbl0: HAa OCHOBE aHalu3a
YCJIOBHS 3a/1a44 BBIAEIATH (PU3HUECKYIO MOJENb, HAXOAUTh (PU3NYECKHE BETMUNHBI U 3aKOHBI,
HEOOXO/JMMbIE W JOCTaTOYHBbIE Il €€ pelIeHHs, HPOBOJUTH pacueTbl U IPOBEPSTH
IIOJIy4YEHHBIN pe3yJIbTaT;

YUUTBIBATh TPAHUIBI NPUMEHEHHS M3Y4YEeHHBIX (U3MYeCKHX MoJeled TNpH pelieHuu
(GU3NYECKUX U MEXIIPEIMETHBIX 33/1ay;

UCMOJb30BaTh HMH(MOPMALMI0 M TPUMEHATh 3HAHUA O MPUHIUNAX pPabOThl U OCHOBHBIX
XapaKTepUCTUKAX H3YUYEHHBIX MAIIUH, NMPUOOPOB M APYTHX TEXHUUECKUX YCTPOMCTB JUIs
peleHus MPaKTHUECKUX, YIeOHO-UCCIeI0BaTeNbCKUX U MPOEKTHBIX 3a/1a4;

UCMOJb30BaTh 3HAHMUA O (U3UYECKUX OOBEKTaX W TMPOLECCax B IMOBCEIHEBHOMN XHU3HHU Ui
oOecrieyeHns 6e30MaCHOCTH MPH OOpaIleHUuH ¢ MPUOOpaMH U TEXHUYECKUMH YCTPOWCTBaMHU,
JUISL COXPaHEHUs 370POBbsSl U COOJIOJICHNS HOPM AKOJIOTHUECKOTO MOBEJICHHS B OKPYKAIOLIEH
cpene, Ulsl IPUHATUS PELIEHUN B IOBCEAHEBHON KU3HU.

BpinyckHHK Ha 0230BOM YPOBHE IOJYYUT BO3MOKHOCTD HAYYHThCS:
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— NOHUMAmMb U OOBACHAMb YENOCMHOCMb U3UYECKOU Meopul, pasiuyams 2epaHuysl ee
NPUMEHUMOCIU U MECMO 8 PAOY OpYeUux u3udecKux meopuil;

— enademv  npuemamu  NOCMPOEHUs  Meopemuyeckux  0oKa3amenbCcme, a  makdce
NPOCHO3UPOBAHUL OCOOEHHOCMEl NPOMEKAHUA DUUYECKUX S8NEeHUU U NPOYECCO8 HA OCHO8e
NOJYYEHHbIX MEOPEeMU4ecKux 6bl860008 U OOKA3AMENbCMSE;

— Xapakmepu3zo8amv CUCMEMHYIO C853b MedHcO)y OCHOBONONALAIOUWUMU HAYYHBIMU NOHAMUAMU:
npoOCMpancmeo, epems, mamepus (6ewecmeo, noie), 08uUdCeHue, CUld, SHepeusl;

— 8bl08UCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONA2AIOWUX DUUYECKUX 3AKOHOMEPHOCmel
U 3aKOHO8;

— CamMoCmosiImenbHO NAAHUPOBAMb U NPOBOOUMb PuU3ULecKUue IKCnepUMeHmbl;

— Xapakmepuzo6ambv 2100a1bHble NPOOIEeMbl, CHMOoAUUE neped Yel08eyecmeoM: IHepeemuiecKue,
coipbesble, IKOI02UYecKue, — U poib PU3UKU 8 peueHuu Smux npoonem,

— pewiams NpaKmuKo-OpueHmMupo8anHvle KaiecmeeHHvle U pacyemHvle usuyeckue 3a0avu ¢
8b100pOM (huzuUecKol MOOenu, UCNONb3YS HEeCKOAbKO (Hu3uuecKux 3aKOHO8 UIU Qopmyi,
CBA3BIBAIOUUX UZBECTIHbIE DUUYECKUE BETUUUHDL, 8 KOHMEKCINE MEeHCHPEOMEMHbIX C853el,

— 00vACHAMb NPUHYUNLL pabdomel U XAPAKMEPUCUKU U3YYEHHBIX MAawul, npubopos u
MeXHU4ecKux yCmpoucme,

— 00BACHAMb YCOBUSL NPUMEHEHUs. (PU3UYecKux Mmooeneli npu peueHuu @usuyeckux 3aoad,
HAX00UmMb A0eK8aAmMHYI0 NPeONIONCEHHOU 3a0aue Yu3uUYecKyo Mooelb, paspeuams npooiemy
KaK Ha OCHO8€ UMEIOWUXCS 3HAHULU, MAK U NPU NOMOWU MEMOO08 OYEHKU.

Du3nKa ¥ eCTeCTBEHHO-HAYYHBII MeTO MO3HAHUS MPUPOAbI
BbinmycKHUK HA 0230BOM YPOBHE HAYYHUTCS:

— OOBbsICHATH Ha TMpUMEpax poiab U MecTo GU3UKKM B (GOPMUPOBAHUU COBPEMEHHOMN
HAy4YHOM KapTUHBI MHpPA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKH W TEXHOJIOTHW, B MPAKTUUYECKOM
JIeITEIILHOCTH JIIOICH;

BoinyckHUK Ha 6230BOM YPOBHEe MOJIYYHT BO3MOKHOCTH HAYYUTHCH:
—  Hemoncmpuposams Ha npumepax 83auUmMocesn3b MexHcoy QU3UKOU U OpyeUMU eCmecmeeHHbIMU
HAayKamu.

MexaHnka
BbinmyckHUK HA 0230BOM YPOBHE HAYUYHUTCS:

— OOBbSICHATHL OCHOBHBIE CBOICTBa MEXaHWYECKUX SIBICHUN: MEXaHUYECKOe JIBI)KEHUE,
MPSIMOJIMHEITHOE PAaBHOMEPHOE M PaBHOYCKOPEHHOE IBWKEHHE, WHEpLUs, B3aUMOJEUCTBUE
Ten, naedopmaiys, HEBECOMOCTb, PAaBHOMEPHOE JABM)KEHHE 10 OKPY)KHOCTH, paBHOBECHE
TBEPABIX Tel, Mepeaada JaBJICHUS >KUAKOCTSAMU M Ta3aMH, THAPOCTATUYECKOE aBlICHUE,
aTMoc(epHOe J[aBlieHHE, IUIaBaHWE TeJ, MEeXaHW4eCKHe KoJieOaHUs, BOJHOBBIC SBIICHUS;
MCIO0JIb30BaTh (PU3HUECKHUE MOJICTH MPU U3YYCHHUH MEXaHUYECKHUX SBIICHUH.

— OnuceiBaTh MEXaHUYECKHE SIBICHHUS , HMCHOJB3YyS M1 3TOTO busznyeckue BEIUYUHBIL:
nepeMeleHue, MmyTb, BpeMs, CKOPOCTb, YCKOPEHHE, Macca, IUIOTHOCTh, CHJIA, JaBIICHUE,
UMITyJIBC, MEXaHH4yeckass paboTa, KHHETWYecKas »JHEeprusi, IMOTEHUHUAaIbHas DHEPrus,
MEXaHU4ecKas 3Heprus, MOIIHOCTh, MOMEHT cuibl, KIIJ[ mpocroro mexanusma, aMIuiuTyaa,
MepPHO/I, YacToTa U ¢aza KojaebaHui, KWHETHYECKas, MOTeHIIMaIbHAs U MeXaHN4ecKast SHeprus
Mpy TapMOHUYECKHUX KONEOAHUSX, BBIHYXKIAIOIIAs CHia, JJWHA BOJHBI M CKOPOCTh €€
pachpocTpaHeHus; UCTIONB30BaTh 0003HauUeHNEe GU3NYECKUX BEIMYMH U €IUHUI] (PU3NIECKUX
BenuurH B CU; mpaBUIBLHO TPAKTOBATh CMBICT UCTIONIB3YEMbIX (PU3NUECKUX BETHYHH.

— Ilonumath cMbICI (QU3MYECKHX 3aKOHOB:  HBIOTOHA, BCEMUPHOTO TSTOTEHUS, COXPAaHEHUS
HMMITyJIbCa, COXpAaHEHHE MeXaHuueckol sHeprum, ['yka, Ilackans, Apxumena; ypaBHEHUU
CTaTHKHW, YpPaBHEHUI TapMOHHMYECKUX KOJICOaHWH, OOBICHITH COJEp)KaHHWE 3aKOHOB Ha
YPOBHE B3aUMOCBS3H (DU3MUECKUX BEIUYUH.

— IIpoBoauTh IpsiMbIe U KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIMYMH, OIICHUBATh MOTPEUTHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI.



BBINONHATE 3KCHEPUMEHTAIBHBIE UCCIIEIOBAHUS MEXAHHUYECKUX SIBJICHUM: MPAMOJMHENHOTO
PaBHOMEPHOTO Y PABHOYCKOPEHHOTO IBHKEHUM, PABHOMEPHOTO JABMKEHHS 110 OKPYKHOCTH,
B3aMMOJICHCTBUS TEJ PABHOBECHUS TBEPABIX TEJl, MEXaHUYECKUX KOJEeOaHU; ONMUCHIBATH U
SKCIEPUMEHTAIIBHO HCCIIEIOBATh TAKUE XAPAKTEPUCTUKU 3BYKA KaK IPOMKOCTb, BBICOTA TOHA
U TeMOp.

Pemath ¢usnyeckue 3aqadu, IPEICTaBIsIA PEHICHHE B OOIIEM BHJIC U B YHCIOBOM BBIPAKCHUH,
WCMOJIb3ysl 3HAHHUE 3aKOHOB: NPSAMOJUHEWHOTO PAaBHOMEPHOTO H PABHOYCKOPEHHOIO
JIBU)KEHUI, PAaBHOMEPHOIO JABMKEHHS O OKPYXKHOCTH, HbIOTOHA, BCEMUPHOTO TATOTEHHS,
COXpaHEHHUsI UMIYJbCa, COXpaHEHHE MexaHudeckoil sHeprum, ['yka, [lackans, Apxumena,
YPaBHEHUH CTaTHKH, YpaBHEHUI rapMOHUYECKUX KOJIeOaHUH.

BbIHyCKHI/IK Ha 0a30BOM YpPOBHE MOJYYHUT BOSMOKHOCTD HAYYHUTLCH:

IIpusooums npumepvl NpaKMuU4ecko2o UCHOIL3OBAHUS 3HAHUL O MeXAHUYEeCKUX ABNeHUAX U
PuzuUecKUx 3aKOHOS.

Ucnonvzoeamv smu 3HaHusi 8 NOBCEOHEBHOU IHCUZHU — O OLIMOBBLIX HYHCO, 8 YUeOHOU
oesamenbHOCmU, O OXPAHbL 300pP06bs, OE30NACHO20 UCNONb308AHUS MAULUH, MEXAHUZMOB,
MEXHUYECKUX YCMPOUCMS.

IIpeocmasnsams pe3yiomamol uzMepenuti ¢ NOMOWbIO MadIUY, 2papuKo8 U BblAGIANMb HA MOl
OCHOB8e dMnupuyecKkue 3agucumocmu( nymu om CKOpOCMU, CULbL YIPYeOCmU Om YOIUHEeHUs
NPYIHCUHBL, CUTLL MPEHUs. OM CUlbl HOPMANILHOZO OAGNeHUs, Nepuood MamemamuyecKko2o
MAsmMHUKQ Om ONUHbL HUMU, Nepuodd NPYICUHHO2O MAAMHUKA OM MAcchl 2py3a U
HCECMKOCTU NPYHCUHDL).

Tonumame npuHyunvl Oetcmeusi NPOCMbIX MEXAHUIMO8, MAWLUH, USMEPUMENbHbIX NPUOOPOS,
MEXHUYECKUX YCMPOUCMS.

Ocywecmenams — camMOCmMoOAMeENbHblll  NOUCK — UHOpMAyuU  ecmecmeeHHO-HAYUYHO20
COOEPIAHCAHUSL C UCNOb30BAHUEM PASTUUHBIX UCTNOYHUKOB( YUeOHbIX MeKCmOo8, CNPABOYHbIX U
HAYYHO-NONYISAPHBIX U30AHULL, KOMNLIOMEPHBIX OAHHLIX, 00pazoeamenvuvlx Humeprem-
pecypcos ), ee 00pabomky, aHanu3 8 yYeusix opmMuposanus CoOCMEEHHOU NOZUYUU NO
uzyyaemol meme U BbINOJIHEHU YY4EOHO-UCCAEO08AMENbCKUX U NPOEKMHBIX pabom no
MexaHuxe.

MouJiekyJasipHasi pu3UKa U TEPMOTUHAMHUKA

BbinmyCKHUK Ha 02a30BOM YPOBHE HAYYHUTCH:

OOBSACHATP OCHOBHBIE CBOMCTBA TAaKUX TEIUIOBBIX SIBICHUN Kak 1uddys3us, OpOoyHOBCKOE
JBUKEHHE, TEIUIOBOE IBUKEHHE MOJIEKYI, TEII000OMEH, TeroBoe( TEpMOIMHAMHUYECKOE)
paBHOBECHE, arperatHble COCTOSIHUS BEIECTBA U MX U3MEHEHHMs: MCHApeHHe, KOHJECHCAlus,
KUIIEHUE, I[UJIABJICHUE, KPUCTAJUIM3ALUs, H3MEHEHHMs COCTOSIHMS HJICaIbHOTO rasza IpH
M30IpoIeccax.

Hcnonb3oBath (prznueckre MOAETH MPU U3Y4EHUU TETIOBBIX SIBJICHHIA.

OnuceiBaTh TEIUIOBBIE SIBICHUS HCIOJB3Ys (U3MUECKUE BEIMYMHBI: KOJIMYECTBO BEIECTBA,
MOJIIPHAsE Macca, KOJMYECTBO TEIUIOTHL, CPEOHsAs KBagpaTU4YHAs CKOPOCTb, BHYTPECHHSA
SHEPrusl, CPpeaHssl KUHETUYECKAsi SJHEPTHUS Xa0TUUECKOTO JBMXKEHUS, TEMIIEpPATypa, JaBJICHHUE,
o0BbeM, yaenbHas TEIIOEMKOCTh BEUIECTBa, YAeIbHas TEIUIOTa TUIaBlIeHUs, yAeIbHas TerioTa
napooOpa3zoBaHus, aOCONMIOTHAS BJIAKHOCTH BO3AyXa, OTHOCUTENbHAsl BIAKHOCTH BO3/AyXa,
yaenbHas TemioTa cropanus tomusa, KI1/] TeroBoro nurarens.

Hcnonb3oBate 0003HaueHHE (PU3MYECKHX BENUYMH W eauHuI] (usndeckux BenuuynH B CU;
MPaBUJIBHO TPAKTOBATH CMBICI MCIIOJIb3yeMbIX (DU3MUECKUX BETUUHH.

[Tonumath cMbIcT (PU3UYECKMX 3aKOHOB: COXPaHEHHUS HHEPruM B TEIUIOBBIX MpoIleccax
(mepBBIf 3aKOH TEPMOJMHAMHKH), Ta30Bbie 3akoHbI(  boitns-Mapuotra, ['eit-Jltoccaxa,
[apnsi, oOBEAMHEHHOTO TAa30BOTO 3aKOHA)BTOPOW 3aKOH TEPMOJUHAMHUKH;  ypaBHEHHE
COCTOSIHMSI HMJEaIbHOrOo raza U ocHoBHoro ypaBHenuss MKT, mpu 3ToM uUCHOJIB30BaTh
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CIIOBECHYIO (OPMYIMPOBKY 3aKOHA M €ro MaTeMaTH4eCKOE BBIPAKEHHE; OOBICHITDH
coJiepKaHne 3aKOHOB Ha YPOBHE B3aMMOCBSI3U (PH3MUECKUX BEJINYHH.

— IIpoBoauTH MpsiMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIWYHH, OIICHUBATH OTPEIIHOCTH
IIPSIMBIX U KOCBEHHBIX U3MEPEHUM.

— BBHIMONHATE  SKCIEPUMEHTAJBHBIE  WCCIEAOBAaHMSA  TEIUIOBBIX  SIBJICHUU:  duddy3um,
TETIO00OMEHa, U3MEHEHHUSI arperaTHbIX COCTOSHUM BEIIECTBA, MCCIEIOBAHUS 3aBUCHUMOCTEH
MeXy (pU3MYECKIMH BETMUYNHAMH- MAaKPOCKOIIMYECKUMH MapaMeTpaMi TePMOIMHAMUYECKOM
CUCTEMBI.

— Pemate ¢u3nveckue 3amayn  Ha OMNpEIeNiCHHE XapaKTEepPUCTHK M CBOMCTB BEUIECTB B
Pa3JIMYHBIX arperaTHbIX COCTOSHMAX, U3MEHEHUS BHYTPEHHEH YHEPIUH, COXPAHEHUs dHEPIUU
B TEIUIOBBIX IPOIECCAX, ONPENEICHUE MAKPOCKOIIMYECKUX NTapaMETPOB TEPMOIUHAMUYECKON
CUCTEMBI, pellaTh 3aJaud O TEeII00OMEHEe, M3MEHEHUU arperaTHbIX COCTOSIHUSX BEIeCTBa
WCIOJIb3YS 3HAHUS (U3NYECKUX 3aKOHOB, MPEACTaBIIsAs pelIeHne B 001IeM BUE, rpapuuecku
U B YMCJIOBOM BBIPAKEHUHU.

BbIHyCKHI/IK Ha 0a30BOM YPOBHE MOJYYMUT BOSMOKHOCTh HAYYHUTLCSH:

— [lpusooums npumepsvl NPAKMUYECKO20 UCHONL3IOBAHUS 3HAHULL O MENI08bIX SGNeHUAX U
PuzuUecKux 3aKOHOS.

— Hcnonvzosamv smu 3HaAHUSL 8 NOBCEOHEBHOU JHCUZHU — OIS ObLIMOBBLIX HYHCO, 8 YUeOHOU
oesmenbHOCmuY, Ol OXPAHbL 300P06bs, 0OE30NACHO20 UCHOb30BAHUS MEXHUYECKUX
yempoticma, coono0eHue Hopm IKOI02UYeCKoU 6e30nacHoCmu.

— Ilpeocmasname pe3ynvmamol usMepeHuil ¢ NOMOWbI0 Mabauy, 2pauKos u 6viA6IAMb HA MO
OCHOB€ dIMNUpUdecKue 3a8UCUMOCMuU( 3a8UCUMOCTb MEMNEPAMYPbl OCMbIBAHUSL ON BPEMEH,).

— [lonumamov npuHyunsl Oelicmeuss MeniosblX MAUWUH, MAWUH, UBMEPUMETbHBIX NPUOOpPOs,
MEXHUYECKUX YCMPOUCMS.

— Pewams 3a0ayu Ha NpuMeHeHUe Nepeoco 3AKOHA MEPMOOUHAMUKU K U30NPOYEccam,
aouabamuueckomy npoyeccy, ONuUcCbl8amv COCMOSHUE CUCIEMbl 6 MePMOOUHAMULECKOM
npoyecce.

— Ocywecmensimv — CAMOCMOAMENbHBIU — NOUCK — UHpOpMaAyuu  ecmecmeeHHO-HAYUHO2O
COOEPIAUCAHUSL C UCNOIBL30BAHUEM PASTUUHBIX UCTNOYHUKOB( YUeOHbIX MEeKCmOo8, CNPABOYHbIX U
HAYYHO-NONYISAPHBIX U30AHULL, KOMNLIOMEPHBIX OAHHLIX, 00pazoeamenvuvlx Humeprem-
pecypcos ), ee 0Opabomky, aHanu3z 8 yYeusix opmMuposanus CcoOCMEEHHOU NOZUYUU NO
uzyyaemol meme U 6blNOJIHEHUs. YYeOHO-UCCIe008amenbCKux u npoekmuvix pabom no MKT u
mepmoOuHaMuKe.

DJIeKTPOANHAMUKA
BoinyckHUK Ha 0230BOM YPOBHE  HAY4HMTCS:

— OOBSCHATD OCHOBHBIC CBOWCTBA DICKTPOMATHUTHBIX sIBJICHHHA ( OIEKTpHU3alus —Tell,
B3aMMO/ICHCTBHE 3apsiI0B, MOISAPU3ALMS TUIIEKTPUKOB U MPOBOJAHUKOB, 3JIEKTPUUYECKUN TOK
U YCJIOBHS €r0 CYyLIECTBOBAHUS, 3JEKTPUUYECKUH TOK B PA3JIMYHBIX Cpelax, MPOBOJUMOCTb
MOJIyIIPOBO/IHUKOB, HAMarHWUYMBAaHWE BEILIECTBA, MarHUTHOE B3aWMOJEHCTBHE, AEHCTBUE
MarHUTHOTO MOJISl HAa MPOBOJHUK C TOKOM M PaMKy C TOKOM, MarHHUTHOE B3aUMOJAEHCTBHUE
IIPOBOJIHUKOB C TOKaMH, WHAYKIMOHHBIA TOK, JIEKTPOMAarHWTHas WHAYKIMSA, AEHCTBUE
BUXPEBOTO  DJEKTPUYECKOTO  IMOJS  HA  JJIEKTpUYECKHE  3apsfibl, CaMOMHAYKIIMS,
JJIEKTPOMArHWTHBIE  KojeOaHWs W BOJIHBL,  MOJIApU3alMsg  BOJH, HIPSAMOJIMHEHHOe
pacrpocTpaHeHHe CBETa, OTPaKEHUE W INpeNIOMJICHHE CBeTa, Jucrepcus6 uHrepdepeHuus u
mudpaxiys cera.

— Hcnonb3oBate GU3NUECKUE MOJETH MPH U3YYEHUH JIEKTPOMArHUTHBIX SBJICHHH.



— OnuchIBaTh AJIEKTPOMArHUTHBIC SIBJICHHSI UCTONB3YSI IS 3TOTO (PU3WYESCKUE BEIUYHHBI U
MOHATHUS: JJICKTPUUECKUN 3apsiji, HANPSHKEHHOCTh D3JEKTPUYECKOTO TMOJis, MOTEHLUAT U
Pa3HOCTh MOTEHIMAIOB, HANPSIKEHHUE, JUAICKTPUUECKAsl MPOHUIIAEMOCTh BEIECTB, EMKOCTb
KOHJIGHCATOpa, SHEPrusi 3JEKTPUUYECKOTO TOJiA, CHJIa TOKa, COMPOTUBJICHUE, YACIbHOE
COTPOTHBIICHUE BEIIECTBA, paboTa TOKAa, MOIIMHOCTh TOKa (CpemHsis u MrHOBeHHas), D/C,
BHYTPEHHEE CONPOTHUBIICHHE BEIIECTBA, WHIYKIMS MarHUTHOTO moJig, cwia JlopeHia, cuia
AmMriepa, MarHuTHas MpPOHUIAeMOCTh BemectBa, JIC WHAYKIUK, MAarHUTHBIA TOTOK,
WHJYKTUBHOCTb, OJHEPrus MAarHUTHOTO TIOJIsi, JHEPrusi MArHUTHOTO TIOJIA, DHEPrus
KoJIeOaTeIbHON 3JIEKTPOMAarHUTHONH CHCTEMBI, CKOPOCTH M JITMHA AJICKTPOMArHUTHOMW BOJIHEI,
aOCOJIIOTHBIA M OTHOCHUTENIbHBIA TIOKA3aTelyd MpPEOMIICHHS, (POKYCHOE paccCTosiHUE,
ONTHYECKas CUJIa JIMH3bI, PA3HOCTh X0J1a, IUIOCKOCTH MOJIIPU3AIIHH.

— MHcnonb3oBarh 0003HaueHUs (U3MYECKUX BEIWMYMH M €AMHUL Pu3nyeckux BenuuunH B CU,
MPABUIILHO TPAKTOBATH CMBICI UCIIOIB3YEMbIX BETUUHH.

— Tlonumaths cMbIca (PU3NYECKUX 3aKOHOB: COXpaHEHUSs dJIeKTpuuyeckoro 3apsana, Kymona, Oma
JUIsl ydacTKa IEeNMH W TOJHOW (3aMkHyTo#M menu), Jxoymns- JleHna, siaeKTpoMarHUTHOU
WHIIYKIIUU, TPSIMOJUHEHHOTO PacrHpoCTPaHEHHUS CBETa, HE3aBUCHUMOCTH CBETOBBIX MYYKOB,
OTpaK€HUs CBETa, MPEIOMJICHUsS CBeTa, NPUHIUIOB: ['rolireHca, [roiireHca-Openens;
YCIIOBUH WHTEPBEHIIMOHHBIX MAaKCHMyMOB W MHHHUMYMOB; YpaBHEHHE TapMOHHUYECKUX
KoJiebanuit B KOHTYype; popmynsl TomcoHa, OOBSCHATH CONEpP)KAaHHE 3aKOHOB Ha ypPOBHE
B3aMMOCBSI3U (DU3UIECKUX BEITHYHH.

— OmpenensTe HaMpaBiCHUS: KYJIOHOBCKHUX CHJI, HAMPSHKEHHOCTH DJIEKTPUUYECKOTO OIS,
MarHUTHOW MHAYKIIMU, MarHUTHOW COCTaBJISIONICH CHIIbI JIOpeHIla, MarHUTHBIX JTUHUNA TOJIS
MMPOBOJTHUKOB C TOKOM, CHJIBI AMIiepa, WHAYKIIMOHHOTO TOKa( MCMOJB3ys mpaBmwio JleHma),
X0/ JIyuel IpH MOCTPOCHUH U300paKeHU B 3epKall U TOHKHX JINH3aX.

— IIpoBoauTh mpsiMble U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIMYMH, OLICHUBATh MOTPEUIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI.

— PaccuuthlBaTh CONPOTUBIEHUE CHUCTEMBI, COCTOSIINEH M3 HECKOJbKHUX MPOBOJHUKOB
COCTMHCHHBIX MEXIY COOOM.

— PaccmarpuBaTh npoiiecchbl, MPOUCXOIAUINE PU TAPMOHUYECKUX KOJIEOaHUAX B KOHTYpE.

— OOBSCHATH ONTUYECKYIO CUCTEMY TIJa3a, SBJICHHE aKKOMOJAllMW, BO3HHUKHOBEHUE IEPEKTOB
3penust ( OJIM30PYKOCTh U AaIbHO30PKOCTH) U CIIOCOOBI MX MCIIPABICHHS).

— IlpuBoauTh ycnoBUsA, KOTOPBIM JIOJDKHBI  YAOBJIETBOPATH KOIEPEHTHBIE HCTOYHUKH,
paccmarpuBath cxemy onbita OHra mno HaOmoaeHuto uHTepdepeHuuH, HaOII0AATh
BO3HMKHOBEHHE UHTEP(EPEHIIMOHHOM KapTUHBI B TOHKUX IJIEHKaX, Kojien HproToHa.

— BBINOJHATE 3KCHIEPUMEHTANIBHBIE MCCIIEIOBAHUS 3JEKTPOMArHUTHBIX SIBICHUI: AJIEKTPpHU3aLNuN
T€J, B3aUMOJCHCTBUSA 3apsAJOB, IOTEHLMANa 3apsLDKEHHOTO IPOBOJHMKA, MOJSpHU3aALUN
JUAJIEKTPUKA, TPOTEKAHUsl 3JIEKTPUUYECKOTO TOKA, JEWCTBUS MCTOYHHMKA TOKA, MArHUTHOTO
B3aMMOJCICTBUS, AIIEKTPOMArHUTHOM MHIYKUUH, OTPAXKEHUS U MPEJOMIICHUS CBETa,
BOJIHOBBIX CBOWCTB CBETA; MCCIEAOBAHUS 3aBUCUMOCTEH MexAy (U3MYECKUMU BEIUYMHAMH,
MIPOBEPKU TUIIOTE3 NPHU U3YYEHHHM 3aKOHOB: COXPAHEHMs 3JEKTPUYECKOTo 3apsaa, KyioHa,
OmMa 151 yyacTKa LeMnHu, 3J€KTPOMarHUTHOM WHIYKIUHU, TPEIOMIICHUS CBETA.

— Pemars 3agaun, UCHONB3ysl 3HAHME 3aKOHA COXPAHEHUsS DIIEKTPUUYECKOTO 3apsjia, MPUHIIUIA
CYINEPIIO3UIMU AJIEKTPUUECKUX TMojel, 3akoHoB Kymnona, Oma ans ydacTka IeNd NOJHOMU
uenu, Jxoynsa-JIeHna, 31MeKTpPOMArHUTHOM WHIYKUUH, TPSIMOJIMHEWHOTO paclpOCTPaHEHHUS,
OTpaXeHHUsI W TPEIOMJICHHUS CBETa; YpaBHEHHUS TapMOHHUYECKHUX KoJeOaHUW B KOHTYpe,
¢dbopmynel Tomcona, GopMynbl TOHKOM JIMH3HI.

BeinyckHUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHUTBHCH:

- Hpueodumb npumepsvl npaKmudeckKkoco UCnoab306aHUA SHAHULU 0O INEKMPOMACHUMHbLX
ABJTIEHUAX U ¢LL?M'-£€CKUX 3A4KOHOB.
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— Hcnonvzoeams smu 3HaAHUS 8 NOBCEOHEBHOU JHCU3HU — OJISl ObIMOBBIX HYHCO, 8 YYeOHOU
OesamenbHOCmu, 015 OXPAaHbl 300p06bs, OE30NACHO20 UCNONB308AHUS  IJIEKMPOOBIMOBHIX
npubopos.

— Ilpeocmasname pe3ynvmamol usmMepeHuil ¢ NOMOwblo Mabauy, cpagpuKos u eviA61AMsb Ha MO
OCHOB8e dMnuUpudecKue 3asucumocmu( emKocmu KOHOEHCAmopa Om pPACCMOSHUSL MeNHCOY
NIACMUHAMU, NIOWAOU NIAACUH U 3ANOIHAIOWEN KOHOEHCAmop cpeobl; Culbl MoKa Om
HANpA’CceHUss MeHcOy KOHYAMU YHacmKa Yenu, 1eKmpuiecKkozo0 ConpomusieHus npo8ooOHUKA
om e20 ONUHbL, NIOWAOU NONEPEYHO20 CeHeHUs U MAamepuand, yaid npeioMieHUsi CemoBo2o
nyuka om yana naoeHusi).

— [lonumamov npuHyunvl Oeucmeus 31eKMpUYecKUx Obimogulx npudopos( UCMOYHUKO8 MOKA,
HazpesamenbHblX INeMEHMO8, 0CEeMUMENbHbIX NPUOOPO8 U M.0), KOHOEHCAMOPO8 PA3IUUHBIX
8UO08, NEKMPOUSMEPUMETLHBIX NPUOOPOS, MPAHCHOPMAMOPO8,  INEKMPOMASHUMOS, pele,
anekmpoogueamernel, NOJYNPOBOOHUKOBLIX Npubopos( O0uo00s), NPUHYUNBL PAOUOC8A3U U
menesuoenus, NPUHYUNbl Oeticmeus onmuyeckux npubéopos ( npusm, AuUH3 U ONMUYECKUX
cucmem Ha UX OCHOge;

— Ocywecmensimb — CAMOCMOAMENbHBIU ~ NOUCK — UHpoOpMayuu  ecmecmeeHHO-HAYUHO2O
COOEPAHCAHUSL C UCNONb30BAHUEM PA3TUUHBIX UCTNOYHUKOB( Y4eOHbIX MeKCmOo8, CNPABOYHbIX U
HAYYHO-NONYISAPHBIX U30AHULL, KOMNbIOMEPHBIX OAHHbIX, 00pazoeamenvuvlx Humeprem-
pecypcos ), ee 0Opabomky, aHanu3z 8 yYeusix opmMuposanus COOCMEEHHOU NOZUYUU NO
uzyyaemol meme U BbINOJIHEHUS YY4EOHO-UCCAEeO08AMENbCKUX U NPOEKMHBIX pabom no
INEKMPOOUHAMUKE U ONTUKeE.

OcHOBBI CHeHHaJIbHOﬁ TECOPUH OTHOCUTEJIBHOCTH
BbinmyCKHUK Ha 02a30BOM YPOBHE HAYYHUTCH:

— OnuceiBaTh MNPOTHBOPEUUS MEXKIY NPUHLUIIOM OTHOCHUTEIBHOCTH lanuies u 3akoHaAMU
ANEKTPOAUHAMUKH, JKCIEPUMEHThl IO OIpPEAETICHHI0 CKOPOCTH CBETa OTHOCHTEIHHO
paznmuuabix UCO.

dopmMynHpOBaTh U MOHUMATh MOCTYIATHI CHENUATBLHON TEOpUH OTHOCHUTEIbHOCTH ["anmuies u
OWHIITEMHA.

— IloHumath xapakTep 3aBUCUMOCTH, CBSI3bIBAIOIICH SHEPTHUIO0 U UMITYIbC 0€3MaCCOBBIX YaCTHI;
3aBUCHMOCTH, CBSI3bIBAIOIICH PEISITUBUCTCKIE SHEPTUIO U UMITYJIbC YACTHIIBI C €€ MacCOil.
OOBsICHATH (PU3NUYECKUI CMBICI BEJIMYHMH, BXOJAIIHMX B GopMyy DUHIITEHHA.

BbinycKHHK Ha 62a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHMTbCH:
— Dopmynupoeams 6616006l U3 COOMHOWEHUN CA3LIGAIOWUX PENAMUBUCHICKUE DHEPUI0 U
UMNYTIbC 4aACMUYbl ¢ ee Maccol, npo8oOUMsd AHAIU3 NOJYYEHHbIX COOMHOUEHU.

KBanToBas pusuka. ®usuka aroMma 1 aTOMHOI0 s/Apa
BrinyckHUK HA 0230BOM YPOBHE HAYYHTCH:

— OOBSACHATL OCHOBHBIC CBOICTBAa KBAHTOBBIX SIBJICHUIMA: (1)0T03(I)(1)€KT, CBC€TOBOC JOaBJICHHC,
PaAnOaKTUBHOCTD, NOTJIOINCHHUE W MHCITYCKAHUC CBETA aTOMaMH, CIICKTPblI H3JIYUCHUSA U
TNIOTJIOIICHHUA, PAAUOAKTUBHBIC H3JIIYYCHHA, AACPHBIC PCAKINHN, MOHHU3HUPYIOIICEC H3JIYYCHHC,
IpeBpalICHUC SJICMCHTAPHBIX YaCTHUII, (I)YHI[aMCHTaHLHLIC B3aUMOJCUCTBUS.

— Hcnoap3oBath (I)I/I3I/I‘-ICCKI/IG MOJCIIN NTpU U3YYCHUN KBAHTOBBIX SIBIICHHI.

— OnucelBaTh KBaHTOBEIC SABJICHHA, UCIHOJIB3YA JIs1 OTOrO (I)I/ISI/I‘-ICCKI/IC BCJIIMYNHBI: CKOPOCTH
QJICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U Y4CTOTA U3JIYYCHUS, DOHCPIUA KBAHTA, IIOCTOSSHHAA
HHaHKa, aTOMHag €IWHUIAa MACChI, 3apsa10BOC U MAaCCOBOC 4YHCJia, SHCPIrus CBA3U U YACIbHAA

11



SHEPrusl CBSA3UM AaTOMHOIO fA1pa, NEpHOA IOIypaclaja, MOMVIONIICHHAs [03a M3JIy4eHHs,
MOIITHOCTH TMOTJIOIICHHON JI03bI, SKBUBAJICHTHAS J03a.

Hcnonp3oBate 0003HaUeHUs! (PU3MUYECKUX BEIMYMH U eAWHUI (uszndyeckux BeanmuuH B CU,
MPAaBUIILHO TPAKTOBATh CMBICI UCTIOJIb3YeMbIX (PU3NYECKUX BETUYMH.

OnwuchIBaTh TBOWCTBEHHYIO PUPOIY CBETA, OOBSICHATH €€ Ha OCHOBAHMU rUNIOTE3bI e bpoiins;

[IOHUMaTb  OCOOEHHOCTH  MHUKPOOOBEKTOB,  HM3y4aeMbIX  KBAaHTOBOM  MEXaHHKOI,
HEBO3MOKHOCTb IIOJIHOCTBIO OIIMCaTh MX C IMOMOULIBIO KOPIYCKYJSPHOM WIM BOJIHOBOU
MOJENU:  OOBSICHATH  B3aMMOCBA3b  (PU3MUECKUX  BEJIWYUH B COOTHOLIEHMSX

HeomnpeneneHHocTei ['elizendepra.

[IpuBoAMTH TpPUMEpPHI SIBICHHUHA, MOATBEPKIAIOMINX KOPIYCKYISPHO-BOJTHOBOM Iyallu3M,
MPUMEPHI KCIIEPUMEHTOB, TIOATBEP)KIAIOIINX THIIOTE3Y J1e-bpoiis.

[TornMaTh CMBICT (HU3MYECKUX 3aKOHOB W TOCTYNIATOB JUISI KBAHTOBBIX SIBIICHUN: 3aKOHOB
¢doToaddekra, nocrynatoB bopa, 3aKOHOB COXpaHEHHUs SHEPTUM, SJIEKTPUUYECKOTO 3apsija,
MaccoOBOTO U 3aps0BOTO YHCEN, 3aKOHA PaJMOAaKTUBHOTO pacmana, ypaBHEHHsS DWHIITEHHA
st pororddexra, 0OBIACHATH COAEP’)KAaHME 3aKOHOB HA YPOBHE B3aUMOCBS3U (PU3UUYECKUX
BEJTMYMH.

Pemate 3amaum ¢ HWCIOJB30BAaHMEM 3aKOHOB COXPAaHEHHsSI SHEPTHH, DJIEKTPHUECKOTO 3apsia,
MaccoBOTO M 3apsJ0BOTO YHCeNl, 3aKOHa pPaJloaKTUBHOIO pacnaja .

[TorrMaTh TPUYHHBI PAAMOAKTHBHOCTH, CHMOCOOBI PaJMOAKTHBHOTO pacrana, OOBICHATH
MIpaBHJIa CMEIICHUS TPH PAJUOAKTHBHBIX paciaiax.

[TorrMaTh MPUHIUTI TO3UMETPA.

[TornMaTh 9KOJIOTHYECKHE TPOOIEMBbI, BO3HHKAIONINE IIPH HWCIOJIB30BAHUM AaTOMHBIX
anektpoctaniuii(ADC). Ilytu pemenus 5>Tux mnpobiaeM, MEPCHEKTUBHI HCIOJb30BaHUS
ATOMHOU PHEPTETUKHU.

BoinyckHUK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCH:

Ilpusooums npumepsvl NpaAKMU4ecKo20 UCNOIb308AHUS 3HAHUU O KBAHMOBLIX SGICHUSIX U
@u3zUUeCKUX 3aKOHAX, NpUMepbl GIUAHUS PAOUOAKMUBHBIX UZTYYEHUL HA HCUBbIE OPSAHUZMDBL,
UCNoIbL3086aMb MU 3HAHUSL 8 NOBCEOHEBHOU JHCU3HU — 8 Oblmy, 6 YUeOHbIX yeunsax, O
COXpaHeHUsi 300p08bsL U COON00EHUSL PAOUAYUOHHOU OE30NACHOCTU.

TIonumame npunyun Oelicmeusi 1a3epos, NPUOOUMs NPUMEPLL UCNOIb308AHUS COBPEMEHHBIX
JIA3EPHBIX MEXHONI02Ul, NOHUMAMb OCHOBHLLE NPUHYUNDL, NOJONCEHHble 8 OCHO8Y pabombl
AMOMHOU  SHEepP2emuKU, USMEPUMENbHbIX Npubopos, gusuueckue O0CHO8bL UX pabomul,
UCNONb308AHHbIE NPU UX CO30AHUU MOOETU U 3AKOHbI (DUSUKLL.

ObvscHamb 0cHO8Hble noaodiceHuss meopuu bopa ona amoma 6odopoda, ucnonvzosamo
SHep2emu4ecKyro OUuazpammy Oasi 0ObACHEHUS CHEeKMPO8 UCHYCKAHUSL U NO2JIOUeHUs amoMd
6000po0a.

Paccmampuseamv  memoovt  pecucmpayuu - UOHUBUPYIOWUX — PAOUOAKMUBHBIX — SO0EPHBIX
UBTLYHEeHULl, MeMOObl 3aWUmbl OM PA3HBIX U008 PAOUOAKMUBHO2O U3LYYEHUS.

Pewamyv 3a0auu ucnonvsys snanue ypasuenus uHwmelna ons homosghgpexma, nocmynamos
bopa. Ipasuna keanmosanus, 3aKOHO8 pAOUOAKMUBHO20 DPACNAOA, NPAGUNL CMEWeHus Nnpu
anvpa u 6bGema-pacnadax. 3aKOHO8 COXPAHEHUs INEKMPUUECKO20 3apaod. OHepeuu U
UMNYTIbCA NPU SAOEPHBIX PeaKYUSIX.

Ocywecmenams — camMocmosmenvusvili  NOUCK — UHDOpMayuu  ecmecmeeHHO-HAYUHO2O
COOEPIAUCAHUSL C UCNOL30BAHUEM PASTUUHBIX UCTMOYHUKOS( YUeOHbIX MeKCmOos, CNPABOYHbIX U
HAYYHO-NONYJSPHBIX U30AHULL, KOMNLIOMEPHBIX OaHHLIX, 00pazoeamenvhblx Humeprem-
pecypcos ), ee 00paboOmKy, aHanu3 8 yYeusix QopMuposanus CoOCMBEHHOU NOZUYUU NO
uzyuaemol meme U 6bINOJIHEHUS Y4eOHO-UCCAe008AMENbCKUX U NPOEKMHbIX pabom no
K8AHMOBBIM S81EeHUSIM.

Crtpoenne BcesieHHoi
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BLIHyCKHHK HAa 0230BOM YpoBHE HAY4YMUTCH:

— IloHnMaTh OCHOBHBIE MCTOABI UCCICA0OBAHUA YAAJICHHBIX 06'beKTOB Bcenennoii. OHI/ICBIBaTB
ctpykrypy ConHna u Qusuueckue mporecchl, mnpoucxoasmue Ha CoHIe; OOBSICHATH
ocoberroctu crpoenuss ConHeunout cucrembl( CoJiHIA, TUIAHET, HEOSCHBIX TEN), JABYKCHUS
TJIaHET U HEOECHBIX TeJ( aCTePOUI0B, KOMET, METEOPOB).

— IlpuBoauTh (uU3MYECKHE XapaKTEPUCTHUKU 3BE3Il U PacCMaTpPUBaTh (DPU3MUYECKUE IMPOIIECCHI,
MPOUCXOIAIINE CO 3BE€3/IaMH B MPOIECCE IBOJIOIUH.

— Ilonumatp ocoOeHHOCTH CTpoeHus [amakTHKHW, JAPYrHX 3BE3AHBIX CHUCTEM, MaTepHUU

Bcenennoi.
BpinyckHUK HA 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUYHMTHCS:

— Vkazvieamo 0bwue ceoticmea u paznudus nianem 3eMHOU SpYNnbl U NIAHEM-2UeaHMO8, MAblX
men Conneuynou cucmemsl U OOIbUIUX NIAHEM.

— HUcnonvzosams kapmy 36e30H020 HeOA NPU ACMPOHOMUYECKUX HADTIIOOCHUSIX.

— Bocnpouzeooumv cunomesy o npoucxoxcoenuu ConHeuHOU cucmembsl, ONUCHIBANb IEONIOYUIO
Bcenennoti coenacno eunomese bonvuiozo 63puisa.

COILEP KXAHUE YYEBHOI'O ITPEJIMETA «®U3UKA>

Pu3nKa U ecTeCTBEHHO-HAYYHBII MeTO/l NO3HAHUS PUPOABI
®uszrka — pyHIaMeHTaJIbHas Hayka O Ipupojie. MeToabl Hay4HOTO UCCIIEeT0BaHUS (PU3NUYECKUX
siBJICHUH. MoienupoBanne PU3NIECKUX SBICHUN U TTPorieccoB. DU3UUECKUI 3aKOH — IPaHUIIBI
MpUMEeHUMOCTH. Pr3nyecKrue TeOPUH U MPUHIIUI COOTBETCTBUSA. Posb 1 MecTo (u3uku B
(hopMUPOBaHNHN COBPEMEHHOW HAyYHOW KapTHUHBI MUPA, B MPAKTUYECKOHN ACSITEIHHOCTH JIOJCH.
Qu3zuka u Kyibmypa.

Mexanuka

Kunemaruka

['panuIBl TPUMEHUMOCTH KIacCH4YecKoi MexaHuku. [lonoxxenue Tena B mpoctpancTBe. CriocoObl
OIMCAHMS MEXaHUYECKOTO JIBMKeHUs. Cuctembl oTcyeTa. BaxHeiie KWHEMaTUYECKue
XapaKTEepPUCTUKHU — IIEPEMEILEHHE, CKOPOCTh, YCKOpeHue. [IpsmonnHeiiHoe paBHOMEPHOE JBUKEHUE.
OTHOCUTENBHOCTD JBIKEHUA. CliokKeHue nepemMenieHut u ckopocteit. CpenHssi CKOpOCTb.
[IpsmonuHeitHoe paBHOYCKOpeHHOe nBrxkeHune. CBoOoaHOe maneHne. PaBHOMepHOE ABMKEHUE 110
OKPYXHOCTH. YTJ0Basi ckopocTb. [lepuon u yacrora Bpamenus. CKOpoCTb U YCKOPEHUE NPU
PAaBHOMEPHOM JIBUKEHUU 10 OKPYKHOCTU. OCHOBHBIE MOJIENU TEJl U JBUKEHUN.
JInHaMHKA

B3aumopeiictBue Ten. Macca. Cuna. [Ipunnun cyneprno3unuu cuil. CHilbl B MEXaHUKE.  3aKOHBI
Bcemupnoro tsarorenus. [[BuxeHue rmiaHeT U HICKyCCTBEHHBIX CTYTHUKOB. Bec Tena. HeBecoMoCTs.
Hedopmaruu. Cuna ynpyroctu. 3akon ['yka. Cumna TpeHus. 3akoH cyxoro Tpenus. HHepuunanbHas
cucTema oTcyeTa. 3aKOHbl MexaHuKu HproToHa.
3aKOHBI COXpaHEHUS
NmMnynbec maTepraibHON TOUYKU U CUCTEMBL. I3MeHeHue u coXxpaHeHue umiyinbca. Mcnonvzosanue
3AKOHO8 MeXAHUKU OJisl 00BACHEHUS 0BUNCEHUS HeOECHbIX mell U Ol PA38UMUsL KOCMUYECKUX
uccredosanui. Mexanudeckasi pabora . MomHocts. [lotennnansaas sHeprusi. Kunernueckas
SHeprusi. MexaHuuyecKasi JHEpPTHsl CHCTEMBI Tell. 3aKOH COXpaHEHHUsS] MEeXaHW4YeCcKoi sHepruu. Pabota
CHJIBI.
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CraTuka ¥ THAPOCTATHKA
Pasnosecue mamepuanvrot mouxku u meepoozo mena. Ycnosus paenosecus. Momenm cuiubi.
Pasnosecue srcuokocmu u 2aza. /leusxcenue scuokocmeil u 2azos.
Mexann4yeckue KoJe0aHUsSI U BOJHBI

CB00OOTHBIC U BBIHYK/ICHHBIC KOJICOaHHs. Y CIIOBUSI BOSHUKHOBEHUS KoyieOaHmil. MexaHndecKue
Kosebanus. JlnHamuka MexaHu4ecKux KojeOanmii. 'apmMoHmueckue konebanus. MaremaTHuecKuii u
MPY>KUHHBIA MagTHHK. [IpeBpaienus sueprun npu kosjaebanusx. BelHyX1eHHbIE KOJIeOaHusI.
Pe3onanc. Mexannueckue BoJIHbL. 3ByK. CBOMCTBA BOJIH U OCHOBHbBIE XapAKTEPUCTUKU. ODHEPrus
BOJIHBI.

MounekyaspHuasi pu3uKa U1 TEPMOTUHAMHUKA

MonekynsipHo-kunernueckass teopusi (MKT) crpoeHust BemiecTBa M €€ JKCIEPUMEHTAIbHBIC
nokazarenbcTBa. Pasmepbr Mosiekyn. bpoyHoBckoe auxkeHue. Cuilbl B3aMMOJEHCTBHS MOJIEKYJI.
AOcoJroTHasi TeMIiepaTypa Kak Mepa CpeIHel KMHETHYECKOW PHEPrUH TEIJIOBOTO JBHKEHHS YaCTHI]
BemiectBa. Mojens uaeanbHoro rasa. /laBmenume raza. OcHoBHoe ypaBHeHue MKT VYpauenue
COCTOSIHMS MACANTBHOTO raza. YpaBHeHnue MenneneeBa—Knanerpona. I'a30Bbie 3aKOHBI.
ArperatHble COCTOsIHUSI BemiecTBa. Moodenv cmpoenus sxcuoxkocmeti. Hacwiennbiii map. BiaxxHocTh
Bo3/tyxa. CBOMCTBA KUJKOCTEH U TBEPJIBIX TEJl.

Tepmoaunamuka

Buytpennss sHeprus. PaGora u Temnonepenada Kak crocoObl M3MEHEHHUS BHYTPEHHEH SHEpruM.
[lepBbIii 3ak0OH TepMOAMHAMUKH. [IpuMeHEHHe mepBOro 3aKOHa TEPMOJMHAMHMKU K HM30MPOLECCaM.
HeoGpatumocTs TemnoBeIX mpoueccoB. [IpuHIMNBI AeWCTBHS TEMJIOBBIX MalluH. BTopoil 3akoH
tepmoarHamMuku. KITJ[ TeninoBeIX qBUrarenei.

DJIeKTPOANHAMUKA
DJIeKTPOCTATHKA
DJIeKTpU3aIsa. DJICKTPUUECKUN 3apsil. 3aKOH COXPaHEHHUS SJIEKTPUUYECKOTro 3apsia. IJIEKTPUUECKOE
noJjie. 3akoH Kynona. HanpsskeHHOCTh AEKTpOCTaTUUECKOTO moJid. [IpuHIuN cynepno3uiuy mnosen.
[IpoBogHUKH, HOJYMPOBOTHUKKA W AUAIEKTpUKU. Paborta snekrpocrarnueckoro mnojs. Ilorenuman
AIIEKTPOCTATUYECKOTO  TOJIAL. Kongencarop. DJeKTpOEMKOCTh KOHJEHCATOpa. OHeprus
AIIEKTPUYECKOTO MOJIL.

[ToCTOSIHHBIN DJIEKTPUYECKU TOK. OJEKTPOJABHMXKYIIas cwia. 3akoH OMa Jyisi TOJHOW IenH.
DJIEKTPUYECKUIT TOK B IMPOBOJHUKAX, DJIEKTPOJIMTAaX, IMOJYNPOBOJAHUKAX, Tra3ax M BaKyyMe.
Csepxnposooumocme.

IlocTOSIHHBIN TOK

[TocTosiHHBIN 3MeKkTpUYeckuii TOK. 3akoH Oma uis ydacTka menu. PaboTa U MOLTHOCTh TOKa. 3aKOH
Jlxoyns-Jlenua. OnekrpoaBmkymias cuwia. 3akoH Owma i noiaHoM uenu. CompoTHBIICHHE.
[TocnenoBarenbHOE U apalIeIbHOE COCAMHEHNE MMPOBOIHUKOB.. DJIEKTPUUECKUN TOK B IIPOBOJHUKAX,
ANIEKTPOJIUTAX, MOJIYIIPOBOIHUKAX, ra3ax v Bakyyme. Ceepxnposooumocme.

MarsnuTHoe 1moJie

MaruutHoe noJie. Bzanmoaeinctsus TokoB. MHAYKIHSI MarHUTHOTO 1oJisA. /[elicTBre MarHUTHOIO
0JIs1 HA MPOBOJHUK C TOKOM M JIBIXKYILYIOCS 3apsiKeHHYro yacTuny. Cuna Ammnepa u cuna Jlopenna.
DNeKTpOU3MEepUTENbHbIE MPUOOPHL. MarHuTHBIE CBOMCTBA BEIIECTBA.

JIeKTPOMATHUTHASI HHAYKIMS

SIBneHue ANEeKTPOMArHUTHOM MHAYKUUHA. MarHuTHbIN NOTOK. 3aKOH 3JIEKTPOMAarHUTHOM UHIYKIIVH.
OnexTpoMarHuTHoe nosje. [lepemennslil Tok. [Ipasuno Jlenya. SIBnenne caMOMHIYKIIMH.
NHIyKTUBHOCTD. DHepeus 91eKmpoMASHUMHO20 HOJIA.

JIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHbBI
OnekTpoMarHuTHele  konebOanus. KoneOarenpHblii  KOHTYp. [IpeBpamieHue oSHeprum  mpu
AIIEKTPOMArHUTHBIX KOJEOAHUSX. AHAJIOTUS MEXAY MEXaHUYeCKHMH U DIIEKTPOMArHUTHBIMU
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koneOanusMu. llepeMeHHbI dnekTpudeckuii Tok. IIpomsBoncTBO, Tepemada W TOTpeOICHHE
anekTposHepruu. TpanchopmaTopsl.

OnexTpoMarHuTHble BOJIHBL [lIkana 3nekTpoMarHUTHBIX BOJIH. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Jlnana3oHbl JIEKTPOMAarHUTHBIX H3JIy4eHMM M HUX IIpakTH4eckoe mnpuMmeHeHue. Ilepenaua
UH(OPMAIIUHU C TOMOIIBIO AIEKTPOMArHUTHBIX BOJIH.

I'eomeTpuyeckasi onTuka

I'eomerpuueckas ontuka. MictouHuku cBeTa. 3aKOH MPSIMOJIMHEIHOTO pacpOCTPaHEHHs CBETa. 3aKOH
oTpaxeHust csera. IlocTpoeHne n300paxeHUs B IUIOCKOM 3€pKaje. 3aKOH IPEIIOMIICHHS CBETa.
Hucnepcus csera. JIunzpl. OnTuueckas cwia JuH3bl. [locTpoeHue n3oOpaxenuil B nuH3ax. ['na3 u
3penue. Onruyeckue npubopHlI.

BosHoBas onTuka

BonnoBeie cBoiictBa cBeta. BomHoBoit ¢pont. [Ipunnun [roiirenca. Mutepdepentus. Jucnepcusi.
Hudpakuus. Judpaxnuonnas pemerka. [lonepednocts cBeToBbIX BosH. [lonspuszanus cera.

OCHOBBI CHIENUAIBHOI TEOPHH OTHOCUTEIBLHOCTH

WMHBapuaHTHOCT MOJYNSI CKOPOCTM CBeTa B Bakyyme. [IpHHIIMI OTHOCUTENbHOCTH OWHIITEHHA.
CBs13b MacChI U SHEPTUH CBOOOJHON YACTHITBI. DHEPTHS TTOKOSI.

KBanroBas ¢pusnka. Pu3nka aToMa M1 aTOMHOI0 siApa
KBaHTBI U aTOMBI
CsetoBsie kBaHTHI. [ mmote3a M. [Tnanka. @otosnexkrpudeckuii 3pdexr. YpaBHeHHE DWHIITESHHA 715
dbotordpdexra DortoH. [laBnenume cBera. KopmyckymsipHO-BOJHOBOM mayanusMm. CoomuouteHue
Heonpedenennocmell I etizenbepea.
[lnanerapnas mozgenb aroma. Teopus bopa. Choektpsl wusnydeHusi. CHEKTpPbl MOTJIOMICHHUS.
Cnexrpanbupiii  aHam3. OOBSCHEHHE JHMHEWYATOTO CIEKTpa BOJOpOJa Ha OCHOBE KBAHTOBBIX
nocrtynatoB bopa.
ATOMHOE S1IPO H 3JIeMEHTAPHbIE YaCTHIbI
CoctaB u cTpoeHHE aTOMHOTO siapa. SnepHbie cuibl. Jlepekt Macchl. DHEPrus CBsI3U aTOMHBIX SIJIEP.
Bunbl paninoakTUBHBIX IPEBpaALICHUI aTOMHBIX SIAEP.
3aKOH paJuoaKTHUBHOIO pacmnanga. SnepHeie peakuuu. llenHas peakuusi aeneHus sanep. AnepHbiid
peakTop.
OneMeHTapHble yactulbl. DyHaamMeHTanbHble B3aMMOJACHCTBUA. SnepHast S3HepreTHKa.

Crtpoenne BcesieHHoit
CoaHeuHasl cucTeMa
Connne. CosiHeynast cuctema. [lmanerst u gpyrue tena ConHeuHod cuctembl. COBpeMEHHbIE
MPEJICTABJICHUS O MIPOUCXOKICHUH U HBOIoMK CoJTHIA U 3BE3]1.
3Be3anl 1 I'aTakTHKH
3Be3nbl. dusnueckue XapakTepucTHKH 3Be3d. Kiaccudukamus 3Be3n. 3Be3bl U HUCTOYHHMKH HUX
sHepruu. ['anaktuka. [IpeacraBieHue o CTpOEHUH U 3BOJIOLNH BeeneHHou.

IIpumepHBIi epeYeHb NPAKTHYECKUX U J1a00paTOPHBIX padoT
(Ha BBIOOp yuHTeEJIST)
IIpsimble n3MepeHus:
U3MEPEHUE MTHOBEHHOM CKOpPOCTH C HCIOJBb30BAaHUEM CEKYyHJIOMEpa WM KOMIIBIOTEpA C
JTaTYNKaMH;
— CpaBHEHHe Macc (110 B3aUMO/ICHCTBHIO);
— H3MEpPEHUE CUII B MEXAHHUKE;
— U3MEpEeHHue TeMIEePaTyphl )KUIAKOCTHBIMU U LU(PPOBBIMU TEPMOMETPAMU;
— OIIEHKAa CHJI B3aUMOJICHCTBUS MOJIEKYI (METOZIOM OTpbIBA Karelb);
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U3MEpPEHUE TEPMOIMHAMUYECKUX [TapaMETPOB rasa;

n3mepenue JJ1C ucTouHuKa TOKa;

HU3MCPCHHUC CHUJIbL BSaHMOﬂeﬁCTBHH KaTyllKu C TOKOM W Mar"HvuTa IMOMOMIBIO 3JICKTPOHHBIX
BECOB;

oTpeieNieHue TIepro1a oOpalleHus JBOWHBIX 3Be3]1 (IIeYaTHBIE MaTePHAIIBI).

KocBeHHbIE U3MEPECHUS:

U3MEpEeHUe YCKOPEHHUS;

U3MEpEHUe YCKOPEHUS CBOOOIHOTO MaICHUS;

OTIpEJIeNIEHUE SHEPTUU U UMITYJIbCA 110 TOPMO3HOMY Iy TH;

U3MEpEHUEe YAEIbHOM TEIIOThI IJIaBJICHUS JIbJA;

U3MEpPEHUE  HAIPSDKEHHOCTH  BUXPEBOTO  JJIEKTPUYECKOro  1moJid (Mpu  HaOJIOJIeHUU
AJIEKTPOMArHUTHOM MHJTYKIINH);

U3MEpEeHUe BHYTPEHHEr0 CONPOTUBIIEHHSI HICTOUHUKA TOKA;

OIpeieNIeHUe T0Ka3aTells IPEIOMIICHUS CPEIbI;

u3MepeHne GOKyCHOTO pacCTOSHUS COOMpPAIOIEH U paccenBaroOILEH JINH3;

oTpe/iesieHUe AJTUHBI CBETOBOW BOJIHBI;

OTpeJieNieHne UMIYJIbCa M DSHEPruM 4YacTULbl NpPU JBWKEHUM B MarHUTHOM Moje (1o
boTorpadusim).

HaoOJuronenue siBJeHum:

Ha6J'IIO)IeHI/Ie MEXaHUYECKUX SBJICHUHA B HHCPOHUAIBHBIX W HEUMHEPHUAIBHBIX CHCTEMax
OTCUeTa;

HaOIOZICHUE BBIHYKJIEHHBIX KOJICOAaHUN U PE30HAHCA;

HaOmoaeHue nuddy3uu;

HaOJI0/ICHUE SIBJICHUS 3JIEKTPOMAarHUTHOM MHTYKIIUY;

HaOJIIOZICHNE BOJTHOBBIX CBOMCTB cBeTa: nudpakiius, HHTepepeHIIns, MOIIpU3aIs;

HaOJIIOZCHUE CTICKTPOB;

BeuepHUE HaOM0IeHUs 3Be3, JIyHbI U MJIaHET B TEECKOM WM OMHOKIIb.

HUccaenoBanus:

UCCIIeIOBAaHUE PAaBHOYCKOPEHHOT'O JBMXKEHUS C UCIOJIH30BAHUEM DJIEKTPOHHOTO CEKyHIOMEepa
WJIM KOMITBIOTEpA C IaTYMKaAMU;

UCCIIeIOBAaHUE IBUYKEHUS Tella, OpOLIEHHOTO TOPU30HTAJIBHO;

UCCIIeIOBAaHUE LIEHTPAJILHOTO YAapa;

HCCIIeIOBAaHUE KaUeHUSI IUJIMH/IPA 110 HAKJIOHHOM MJI0CKOCTH;

UCClIeIOBaHUE JIBUYKEHUSI OpOYHOBCKOM uacTuipbl (1o Tpekam [leppena);

UCCIIeIOBAaHUE U30TIPOIIECCOB;

HCCIIeIOBAaHUE M30XOPHOTO MPOIIecca U OLIEHKa aOCOMOTHOTO HYIIS,

WCCIIEIOBAHUE OCTHIBAHUS BO/IBI;

UCCIIeIOBAaHUE 3aBUCUMOCTHU HAMPsDKEHUS Ha MOJI0CaX UCTOYHUKA TOKA OT CHIIBI TOKA B IICTIH;

HCCIIeIOBAaHUE 3aBUCUMOCTHU CUJIBI TOKA Yepe3 JIJaMIOUKY OT HAaNpsbKEeHUs Ha Hel;

WCCIIeIOBAaHUE HArpeBaHMs BOJIbI HarpeBaTeieM HeOOIbIION MOIIHOCTH;

WCCIIeIOBAHUE SBJICHUS JIEKTPOMArHUTHOW UHIYKIINH;

HCCIIeIOBAaHUE 3aBUCUMOCTH yIJIa MPEIOMIICHHS OT YTiia MaIeHus;

HCCIIeIOBAaHUE 3aBUCUMOCTH PACCTOSIHUS OT JIMH3bI IO M300pakeHUs OT PACCTOSIHUS OT JIMH3bI
JI0 TIPEJIMETA;

HCCIeA0BaHUE CIEKTPa BOAOPOA;

WCCIIeTIOBAaHUE JIBUYKEHUS IBOMHBIX 3Be3]1 (IO MEYaTHBIM MaTepuaiam).

IIpoBepka runore3 (B TOM 4Mc/Ie HMEIOTCH HEBEPHbIe):

MpU JIBIDKEHUM OpyCKa MO HAKIOHHOW IIOCKOCTH BpEMs MEpeMEIleHUs Ha OIpeleiIeHHOe
paccTosiHus TeM 0oJblle, 4eM 0oJbIlie Macca OpycKa;

MIpH IBIDKEHUU OpycKa M0 HAKIOHHOM MIOCKOCTH CKOPOCThH MPSMO MPOTOPIHOHAIBHA MTYTH;
MIpH 3aTyXaHUU KOJeOaHUN aMIUTUTyIa 0OpaTHO MPOMOPIIMOHATIFHA BPEMEHU;
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KBaJIpaT CPETHETO IMepeMelIeHUs] OpPOYHOBCKOM YaCTHIIBI MPSIMO IMPOMOPIIMOHAICH BPEMEHU
HaOmoeHus (mo tpekam Ileppena);

CKOPOCTBb OCTBIBAHUA BOJbI JIMHEIHO 3aBUCUT OT BPCMCHH OCTBIBAHUA,

HaMpsDKEHUE TPU TIOCTIEeI0BATEIbHOM BKJIFOUCHUHU JIAMIIOYKH W PE3UCTOpa HE PABHO CyMMeE
HaNpsHKEHUN Ha JIAMIIOUKE U PE3UCTOPE;

YTOJI MPEIOMIICHHS TIPSIMO MIPOTIOPIIMOHAIICH YIITY TIaICHUS;

IIPpH IJIOTHOM CJIOKCHUH JABYX JIMH3 OINTHYCCKHUEC CUJIbI CKIIAAbIBAKOTCS,

KOHCprHpOBaHI/Ie TEXHUYIECCKHUX yCTpOﬁCTB:

KOHCTPYHPOBaHUE HAKJIOHHOM MJIOCKOCTH € 3a7aHHbIM KII/I;

KOHCTPYMPOBAHHE PHIYAKHBIX BECOB;

KOHCTPYMPOBAHHE HAKIOHHOW TIJIOCKOCTH, MO KOTOPOM OpYCOK [BHIKETCS C 3aJlaHHBIM
YCKOpPEHUEM;

KOHCTPYUPOBAHHE JIEKTPOABUTATEIIS;

KOHCTPYMpPOBaHHE TpaHchopmaTopa;

KOHCTPYMPOBAaHUE MOJIENH TEJIECKONa UM MUKPOCKOTIA.

TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA YACOB,

OTBOJUMBIX HA OCBOEHME KAXKJIOW TEMBI

TEMA 10 KJIACC 11 KJIACC | uTOro

DuU3UKa M eCTECTBEHHO-HAYYHBIH MeTo/ 2 2
MO3HAHWSI MPUPOIBI
MexaHuKa 37 7 44
Kunemartuka 14
JlnaHamuka 12
3aKOHBI COXPAHEHHUS B MEXaHUKE 9
CraTuka ¥ THIPOCTATHKA 2
Konebanus u BOJIHEI 7
Mouekyasipaasi pu3uka 1 TepMOTUHAMHUKA 15 15
MonexynspHas pusuka 10
TepmonuHamuka 5
DJIeKTPOIMHAMHUKA 14 35 49
DJIeKTpOCTaTHKA 7
ITocTosHHEBIH TOK 7
MaraurHoe 1oJjie 7
DNeKTpOMarHUTHASI UHTYKIIHSI 8
DIEeKTPOMAarHUTHbIC KOJICOaHUST U BOJTHBI 7
I'eoMeTrpuueckas OnTHKa 7
BonHoBas ontuka 6
OcHoOBBI crICNANBHON TEOPUH 2 2
OTHOCHTEJIbHOCTH
KBanToBas ¢pusuka. Puznka atoma u 16 16
aTOMHOTIO f/Ipa
KBaHTEI 1 aTOMBI 7
ATOMHOE PO ¥ PIEeMEHTApPHbIC YaCTHUIIBI 9
Crtpoenne BcesieHHoi 8 8
ColHeuHas cucrema 3
3Be3/Ibl ¥ TaJIAKTUKH 5

HUTOI'O 68 68 136
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KaJIeH)IapHO - TEMaTHYIECKOEC IIJIAHUPOBAHUE

10 kacc
Ne Ne ®u3nKa U ecCTeCTBEHHO-HAYYHBII MeTO/A IO3HAHUS IIPUPOABI 2
ypOKa
1 1 dmsuka — pyHIaMEeHTalIbHAs HayKa O MpHupoJie. MeToabl HaydHOTO
ucciefoBaHus (pru3muecKux siBieHnit. MonenupoBanue GU3NMYECKHX SIBICHUHN U
npoueccoB. PU3NYECKUI 3aKOH — IPaHULIbI IPUMEHUMOCTH.
2 2 du3nuecKre TEOPUH U IPUHIIHAIT COOTBETCTBUS. Poib n Mmecto (pusuku B
(hopMUpPOBaHUH COBPEMEHHOW HAYYHOUH KapTHHBI MUPA, B IPAKTUIECKOM
JIEATEIIbHOCTH JI0JIer. Dusuka u Kyismypa.
Mexanuka 31
Kunemaruka 14
3 1 I'panu1BI TPUMEHNMOCTH KJIACCUYECKOM MexaHUKH. [lonoxeHune tena B
npocTtpancTBe. CriocoObl OMUCAHUSI MEXaHUYECKOTO MBIKEHUS. CUCTEMBI
OTCYETA.
4 2 Baxkneiinye KHHeMaTHYeCKUE XapaKTEepUCTHKU — MIepeMEIIeHHEe, CKOPOCTh,
YCKOPEHHE.
5 3 [IpssMonMHENHOE paBHOMEPHOE IBMKEHUE. OTHOCUTEIBHOCTD JIBH)KECHUS.
CrnoxeHue nepeMenieHnii 1 CKOpoCcTein
6 4 Cpennsist CKopocTh
7 5 [IpssMonMHENHOE paBHOYCKOPEHHOE JIBUKECHHE.
8 6 [IpssMonMHENHOE PABHOYCKOPEHHOE JIBUKEHHE.
9 7 JlaboparopHas padota Ne 1 « OnpeneneHue yCKOpeHus Tena Mpu
MPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBHXKEHUM
10 8 CB0o0OOgHOE TTafieHNE
11 9 CBo0OOgHOE TTafieHNE
12 10 JlaboparopHas padota Ne 2 «OmnpezneneHue BbICOTHI TOIbEMA TeENA,
OpOIIIEHHOT0 BEPTUKAIBLHO BBEPX)
13 11 PaBHOMEpHOE IBUXKEHKE IO OKPYKHOCTH. YTJI0Bast CKOpocTh. [lepuon n
4acTOTA BPALLECHHUSL.
14 12 CKOpOCTb U YCKOPEHHE NPY PABHOMEPHOM JIBUKEHUU 10 OKPYKHOCTH
15 13 OCHOBHBIE MOJIEIIN TEJI U JBYDKCHUM.
16 14 Kontponsnas padora Ne 1 mo teme « Kunemarukay»
JInHaMHuKa 12
17 1 B3aunmopeiictBue ten. Macca. Cuina. [IpuHuumn cyneprno3uium Cuil.
18 2 Cunsl B MeXaHUKe
19 3 WNuepuunanpHas cucrema oTcuera. 3akoHbl MeXaHUKU HproToHa.
20 4 3akoH BcemupHOro TAroTeHus
21 5 JIBuKEHME MJIaHET U UCKYCCTBEHHBIX CITyTHUKOB.
22 6 Bec tenma. HeBecoMocCTs.
23 7 Hedopmaruu. Cuna ynpyrocti. 3akoH ['yka
24 8 JIaGopatopHas padota Ne 3 «V3MepeHue KeCTKOCTH NMPYKUHBD)
25 9 Cuna tpeHus. 3aKOH CyXOro TpeHMsL.
26 10 JlaGopatopHas pabota Ne 4 «3mepenue ko3 UIeHTa TPEHHS CKOJIbKESHUSD
27 11 3akonbl Mexaunuku Herotona. Pemnrenue 3agad.
28 12 KonTtponsnas padora Ne 2 o teme «/lnHamukay
3aKOHBI COXpAHEHHS B MEXaHHKe 9
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29 1 HmMrynsc MaTepuanbHOU TOYKH U CUCTEMBI. MI3MEHEHHE U COXpaHEeHue
HMITYJIbCA.

30 2 Hcnonv3o6anue 3ak0H06 MeXaHUKU 071 00bACHEHUs OBUINCEHUS HeDeCHbIX mel U
0715 pazeumusi KOCMU4eCcKUx Uccie008aHull.

31 3 Mexanndeckasi pabora . MomHocTh

32 4 [TorenunaneHas sHeprus. Kunernueckas sHeprus

33 5 MexaHudeckasi SJHEPTUsl CUCTEMBI TEJL.

34 6 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTHUH.

35 7 Jlaboparopuas padota Ne 5 « M3ydeHne 3akoHA COXpPAaHCHHS MEXaHHYECKON
SHEprum»( WIN «onpefeieHne s3Heprun 1 UMNyabca No TOPMO3HOMY MYTU»)

36 8 Pabora cuinl. Pemenue 3amau

37 9 Kontponsnas padota Ne 3 o Teme «3aKOHBI COXPAHEHHS
CraTnka u rUAPpOCTATHKA 2

38 1 PaBHOBecue MaTepuasbHONM TOUYKHU M TBEPAOIO TeJA. Y CIIOBUS PABHOBECHSL.
MOMEHT CUJIBI.

39 2 PaBHOBecHe )KUAKOCTH U Taza. JIBUKEHHE )KUJKOCTEN U Ta30B.

MouekyasipHast pu3nKa ¥ TEPMOAUHAMHKA 15

MouJiekyasipHasi puszuka 9

40 1 MounekynspHo-kunetnueckas Tteopust (MKT) crpoenus BemectBa u ee
SKCIIEpUMEHTaJbHbIE JOKa3aTesnbcTBa. Pa3mepel Mosekyn. bpoyHoBckoe
nBrkeHre. CUitbl B3aUMOJICHCTBUS MOJIEKYJI.

41 2 AGcomioTHasi TeMIeparypa Kak Mepa CpelAHEeW KHHETHYECKOW HSHepruu
TEIJIOBOT'O JIBM)KEHUS YaCTHI] BEIIECTBA.

42 3 Monens uneansHoro rasa. /Jlasnenue rasza. OcHoBHoe ypaBHeHHe MKT

43 4 VYpaBHEeHHE COCTOSHMS MACAIBHOTO Ta3za. YpaBHeHue MeHeneeBa—
Knaneiipona.

44 5 I'a30BBIE 3aKOHBI

45 6 JlaGoparopHas pabora Ne 6 «DxcnepuMeHTanbHas MpoBepka 3akoHa ['eii-
Jlroccaka»

46 7 ArperatHble COCTOSIHUS BelecTBa. Moodens cmpoeHus socuokocmetl

47 8 Hacsimennsiit nap. BnaxxHocTh Bo3ayxa.

48 9 CBoiicTBa KUAKOCTEN U TBEPBIX Ted. Pemenue 3aau.

49 10 Konmponvnasa paboma Ne 4 no meme « Monexkynapnaa gpuzukay
TepmoanHammnka 5

50 1 Buytpennss sHeprusi. Pabota u teronepenada Kak criocoObl H3MEHEHH
BHYTPEHHEH SHEpruu.

51 2 [lepBblii 3ak0H TepMoaHaAMUKU. [I[ppuMeHeHne nepBoro 3aKoHa
TEPMOJAMHAMHUKHU K U30IPOLECCAM.

52 3 HeobOpatumocTs TemioBbIX mporeccoB. [IpuHIMIBI OEHCTBUS  TEMIOBBIX
MaiuH. BTopoii 3akoH TepMOIuHAMUKHI

53 4 KIIJI TenmoBeIx apurareineii. Pemenue 3amaq

54 5 KontponeHast pabora Ne 5 mo Teme «MoJiekyasipuass ¢(u3uka u
TEePMOIMHAMHUKA)

JIEKTPOANHAMHUKA 14

DJIEKTPOCTATHKA 7

55 1 OnexTpu3anusa. ONEKTPUUYECKUI 3apsil. 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO

3apsaa. DJIEKTPUUECKOE MOJIE.
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56 2 3akon Kynona. HampspkeHHOCTh 3nekTpocTatnyeckoro mnosist. Ilpunnun
CYIIEpPIIO3UIUH TOJICH.

57 3 [IpoBOAHMKH, TIOJIYIIPOBOIHUKH U TUIICKTPUKHU.

58 4 Pabota snekrpocratTnueckoro noist. [ToreHmman 3MeKTpocTaTHYECKOro MOJIs.

59 5 Konpgencarop. D1eKTpoeMKOCTh KOHJIEHCATOpa.

60 6 DHeprus EKTPUUECKOro nojsi. Pemenue 3amau

61 7 KoHnTponsHas padora Ne 6 o TemMe « DIEKTPOCTATUKA»
ITocTOAHHBIH TOK 7

62 1 [ocrostHHBIN >nekTpudeckuid Tok. 3akoH Oma mist ydactka nenu. PaGota u
MOIITHOCTH TOKa. 3akoH Jlxoyins-Jlenna.

63 2 ComnpoTHuBICHHE. [TocnenoBarenpbHOE W MapauIeIbHOE  COCJIMHEHUE
IIPOBOTHUKOB.

64 3 3axon Oma Juis OJIHOM 1enu. DIeKTPOABMKYILAs CuJa.

65 4 Jlabopatopnast padota Ne 7 «M3meperne DJIC v BHYTPEHHETO COMPOTUBIICHUS
HMCTOYHUKA TOKa»

66 5 DNeKTpUUYeCKUil TOK B NMPOBOJHUKAX, JIEKTPOJIUTAX, MOJYIPOBOJHUKAX, ra3ax
1 BakyyMme. CBepXnpoBOAUMOCTb.

67 6 Kontpospnaas padota Ne 7 o teme « [locTossHHBIN TOK

68 7 [ToBTOpenue temsl «I10CTOSTHHBIN TOK»

11 knacc

Ne 15

YPOKa DJIeKTPOANHAMHMKA( P00 KEHHE)
MarnuTHOe moJie 7

1 1 MarnuTHOe noJsie. Bzaumopeiicteust TokoB. MHAYKIIMSI MArHUTHOTO TOJIA.

2 2 Cuna Amrepa.

3 3 Cuna JlopeHua.

4 4 DNeKTpOU3MEpUTENbHbIE TPUOOPHI

5 5 MarauTtHble CBOKCTBA BELIECTBA.

6 6 JlelicTBUe MAarHUTHOrO TOJI Ha MPOBOJHUK C TOKOM M JIBHXKYILYIOCS
3apsUKEHHYHO yacTully. Pemienue 3agau

7 7 Kontponbnas pa6ora Ne 1o Teme « MarHuTHOE moJiey.
JIeKTPOMATHUTHASI HHAYKIHS 8

8 1 SIBiIeHME DIEKTPOMArHUTHOW UHAYKIIMU. MarHuTHbIN IOTOK.

9 2 Jlaboparopnas pabota Ne 1 «HabnrogeHue AeiicTBUSI MarHUTHOTO TOJIST HA TOK»

10 3 3aKOH JIEKTPOMAarHUTHON UHAYKUIUU. DIEKTPOMArHUTHOE TOJIE.

11 4 Jlaboparopuas pabora Ne 2 «lM3yueHue SBIEHUS DIEKTPOMArHUTHON
VHJTYKIUW»

12 5 [Iepemennsbiii Tok. [IpaBuio Jlenna.

13 6 SIBnenue caMoMHAYKIUHU. THIyKTUBHOCTH

14 7 OHepeus 21eKmpoMacsHUmHO20 Noas

15 8 KonTponpHast padota Ne2 mo teme « DIeKTpoMarHuTHas MHIYKIHSD)
Mexanuka(npoaoKeHune) 7
Mexanu4deckue KoJeOaHus U BOJTHbBI 7

16 1 CB0060IHBIE U BBIHYX/IEHHBIE KOJIeOaHUs. Y CIIOBUSI BOSHUKHOBEHMS KOJICOaHUH.

17 2 Mexanunueckue kojeOanus. JlMHaMuKa MEXaHUYECKUX KOJICOaHM.

18 3 I"apmonnueckue xkonebanus. MareMaTH4eCKUil ¥ IPY>KUHHBIA MasTHUK

19 4 Jlaboparopuas pabdotra Ne 3 «OmpeneneHue yCKOpPEHHS CBOOOIHOTO TMaJIeHUs

IIpHU IOMOIITU MASITHUKA»
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20 5 [IpeBpamenus 3Heprun npu kojaebanusx. Beinyx neHabie kKonebanus. Pesonanc

21 6 Mexanuueckue BOJHBL. 3BYK. CBOMCTBa BOJIH U OCHOBHBIE XapPaKTEPUCTUKH.
OHeprus BOJIHBI.

22 7 KontponsHast padota Ne 3 o teme « Mexanndeckue KoJieOaHusi 1 BOJIHBD)

20
DJIeKTPOANHAMUKA (IIPOI0JIZKEHHE)

DJIEKTPOMarHuTHbIe KoJieOaHUsI U BOJHBI 7

23 1 OnexTpoMarHuTHbIe Kojiebanus. KonedaTenbHbIN KOHTYP.

24 2 [IpeBpalienue sHEprum Npyu MEKTPOMATHUTHBIX KOJeOaHUAX. AHAJIOTUS MEXIY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU KOJIEOAHUSIMU

25 3 [IepeMeHHBIN AEKTPUYECKUM TOK.

26 4 [IpousBoicTBO, epenaya u noTpedieHue uekTposHepruu. TpanchopmaTopsl

27 5 OnextpoMarHuTHble BOJHbI. [llkama snexkrpoMarHuTHBIX BosH. CBoMcCTBa
AJIEKTPOMArHUTHBIX BOJIH

28 6 JInana3oHbl 3JIEKTPOMAarHUTHBIX M3JIYYEHHH M MX IPAKTUYECKOE IPUMEHEHUE.
[lepenaua nHopmalyy ¢ TOMOIIBIO JIEKTPOMAarHUTHBIX BOJIH

29 7 KonTtponbHas padota Ne 4 mo Teme « DIeKTpOMarHUTHBIE KOJI€OAHUS U BOJTHBD)
I'eomeTpuyeckas onTuka 7

30 1 Hcrounukn cBera. 3aKOH MNPSMOJIMHEHHOTO PACHpPOCTPAHEHMS CBETA. 3aKOH
oTtpaxeHus ceera. [locTpoenne n3o0pakeHus B IIIOCKOM 3epKaJie.

31 2 3aKkoH npesioMIIeHus cBeTa. Jlucnepcus cera.

32 3 JlaboparopHas padota Ne 4 « 3mepeHune nokaszaTesnst IpeJIoMIICHUS CTEKIIay

33 4 JIun3el. OnTHueckas cuia auH3blL. [locTpoeHne n3o0pakeHuil B IMH3aX

34 5 JlaboparopHas pabota Ne 5 « OmpeneneHre ONTHYECKONW CHIIBI U (POKYCHOTO
paccTosIHNs TOHKOM JIMH3bD)

35 6 I'na3 u 3penue. OnrTudeckue NpuodOpPLI.

36 7 ['eomeTrpuueckas onruka. Pemenue 3anau.
BosHoBas onTuka 6

37 1 Bonnosoit  ¢pont. Ilpunuun Iroiirenca. WHrepdepenuus, aucnepcus,
J(PaKIKs CBETOBBIX BOJH.

38 2 JudpakiuronHas peerka

39 3 JlaboparopHas padota Ne 6 « OnpeneneHue JIMHbI CBETOBOI BOJIHBD)

40 4 [Tonepeunocts cBeTOBbIX BOJIH. [lossipusanus cera

41 5 BosHoBbIe cBOiICTBa cBeTa. Pemenue 3anay.

42 6 KoutponbsHast pabora Ne 5 mo teme «l'eomerpuyeckas omntuka. BomHOBbBIE
CBOICTBA CBETA»

OcHOBBI CHIENUATBHON TEOPUU OTHOCUTEIbHOCTH 2

43 1 NHBapuaHTHOCT ~ MOAYNSI  CKOPOCTM cBeTa B  Bakyyme. [lpunHnmn
OTHOCHUTEIILHOCTH DWHIITEHHA.

44 2 CBs3b Macchl M 3HEPrUH CBOOOIHOM YaCTUIIBI. DHEPTUs MOKOSL.
KBanToBas ¢pusuka. Puznka aToMa 1 aTOMHOIO0 s1Apa 15
KBaHTBI U aTOMBI 7

45 1 CaeroBsle kBaHTHI. [ 'unoreza M. [1nanka.

46 2 dotoanekrpuueckuii a¢pext. YpaBHenue DitHmTelHa 11 GoTorddexra

47 3 ®otoH. /laBneHue cBera.

48 4 KopnyckynspHo-BonHOBOM — ayanu3M. COOTHOILIEHHE  HEONPEIEIEHHOCTEN
I'eiizenbepra.

49 5 [Inanerapnas mozaens aroma. Teopus bopa.
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50 6 Crextpsl n3nyuenus. Crektpsl norjouieHus. CneKTpanbHbIi aHAIN3.

51 7 OObsicHEeHHE JIMHEHYaToro CHeKTpa BOJOPOAa HA OCHOBE KBAHTOBBIX
nocrynatos bopa.
ATOMHOE SIIPO H 3JIeMEHTAPHbIE YACTHIIbI

52 1 CocrtaB 1 cTpo€HHE aTOMHOTO sipa. SaepHble CUIIbI.

53 2 JledexT Macchl. DHEPrus CBSA3H aTOMHBIX SJIED.

54 3 Buabl paanoakTUBHBIX MPEBpaICHU aTOMHBIX SEP.

55 4 3aKkoH paJMOaKTUBHOTO pacmajia.

56 5 SnepHbie peakuum.

57 6 [ennas peakuus neseHus saep. SAnepHelil peakTop

58 7 DneMeHTapHble YacTuilbl. OyHIaMeHTaIbHbIE B3aUMOICHCTBHUSI.

59 8 Snepnas sHepreTuka. Pemenue 3amaqy

60 9 Kontponbnas padorta Ne 6 mo teme «KBanToBasi ¢pusuka. @uzuka aroma u
aTOMHOIO0 AAPa»
Crtpoenne Bcestennoii
CosHeuyHasi cucremMa

61 1 Connue. ConHeuHas cucrema.

62 2 [lnanets! u npyrue Tena COTHEYHON CUCTEMBI

63 3 CoBpeMeHHBIE TTPEICTABIICHHS O TTPOUCXOKACHUH U 3BOtoInK COJTHIIA U 3BE3]T.
3Be3bl U raJIaKTHKH

64 1 3Be3nbl. Ousnyeckne XapakTepUCTUKH 3BE3.

65 2 Knaccudukanus 38e31. 3Be3/1bl U MCTOYHUKU UX DHEPTHUHU.

66 3 lNamakTuka. [IpeacraBnenue o CTpoOEHUH U 3BOIOLMN BeeneHHO.

67 4 Kontponbnas padorta Ne 7 no teme «CtpoeHue BeeseHHo»

68 5 [ToBTOpenue temsl «Ctpoenue BeenenHoi»
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