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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ywyebHoro mpeamera «®du3rka» Ha YPOBHE CpPEIHEr0 OOILETro
o0pa30oBaHus COCTaBJIE€HA HA OCHOBE:
- - denepanbHOro rocy1apcTBEHHOTO 00pa30BaTENILHOIO CTAHAPTa CPEAHETO OOILEro
o0pa3zoBaHusl, YTBEPKJIECHHOTO MprKazoM MuHuctepcTBa o0pazoBanus u Hayku Poccuiickoi
®enepanuu Ne 413 ot 17.05.2012 r. (c U3MEHEHUAMH U JOTOJTHEHUSAMU OT: 29 nexadbps 2014
r., 31 nexadps 2015 r., 29 urons 2017 r.);
- OCHOBHOM o00pa3oBaTeNbHOW MporpaMMbl cpeaHero oomero o6pazoBanus MKOVY
Kyprambitickoro paiiona «Kamaranckas COILl»  (ITpukaz Ne 1020t 20.08. 2020r.) B
NEUCTBYIOLLEN peaaKIuu,
¢ yauerom YMK TS, MskumieBa (Pusnka 10-11 knacc, 6a30BbIif ypOBEHb)

«Pu3uka» — cucrteMooOpasyrouui ydeOHbI mpeaMmeT A NpeIMETHOM 00JacTH
«EcTecTBEeHHOHAay4YHBIE TPEAMEThI», MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE
IIPOIIECCOB W SIBJICHUM, M3y4aeMbIX XHMHUEWH , OWoJIoruei, acTpoHoMued U (U3UYECKOU
reorpadueii. B kauecTBe WIKOJIBHOTO mpeameTa (uU3MKa BHOCUT OCHOBHOM BKJaj] B
dbopMupoBaHUE €CTECTBEHHOHAYYHOW KapTHHBI MHUpa IIKOJbHUKOB U MPEJOCTABIISCT
Haubosiee sCHbIE 0Opa3Ibl MPUMEHEHHUS HAYYHOTO METOJa IO3HAHHUS, TO €CTh crocoda
MOJIYYEHHUsI JIOCTOBEPHBIX 3HAHUU 00 OKpyxkawmiemM wmupe. dusznueckoe o00Opa3oBaHUE
JIOJDKHO TOTOBUTH POCCHUMCKUX TPaXKJIaH K KU3HM M pabOTe B YCIOBUSIX COBPEMEHHOMU
WHHOBAIlMOHHOW OSKOHOMHMKHM, KOTOpasi TOJIBKO M MOXET O00ECHeYuTh pealbHOE
0JlarococTosTHUE HacelleHus U BbIXoJ Poccum Ha mepenoBbie MO3UIMHM B MHUpPE B HayKe U
TEXHOJOTUAX. 3aJaud IIKOJBHOTO (DU3MYECKOr0 O0Opa3oBaHHs COCTOST HE TOJBKO B
BBISIBJICHUU U MTOJATOTOBKE TATAHTIMBBIX MOJIOABIX JIFOACH JJIsl IPOAOIKEHUST 00pa30BaHUs U
nanbpHeHend npopecCHOHANbLHON  JeATEeIbHOCTH B OOJACTH  €CTECTBEHHOHAYYHBIX
UCCJIEIOBAHUNA W CO3JJaHUU HOBBIX TEXHOJOTMH. BaxHelmmum TpeboBaHUEM SBISETCA
MOCIIEIOBATENIbHBIA M HETPEPHIBHBIA XapaKTep OCBOCHHS CHCTEMbl (PU3MUYECKUX 3HAHHU U
CIIOCOOOB JIESITEILHOCTH Ha MPOTSKEHUU BCETO Mepruoia 00ydeHUsI.

N3yuenne ¢u3ukm Ha 06a30BOM YpOBHE OpPHEHTHPOBAHO Ha oOecredyeHue
001eo0pa3oBaTeIbHON U OOIIEKYILTYPHOU IMOJTOTOBKH BBHIITYCKHUKOB.

Cognepxanne 0a30BOro Kypca TO3BOJISIET UCIHOJB30BaTh 3HAHHUS O (U3HMUYECKUX
o0BeKTax W Mmporieccax Jjisg obecredeHrus 0e30MacHOCTH MpHU OOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBaMH; JUIsl COXpPAaHEHHsI 370pOBbsi M COOJIOJCHUS HOPM
AKOJIOTUYECKOTO TMOBEACHUSI B OKpPYXKaIIEeW cpede; [ NPUHITUS PEIICHHH B
[MOBCEHEBHOM KU3HU.

B cpenneit mkone pusnka n3ydaercs B 10-11 kmaccax. YueOHbIN mian BKIodaer 136
(140) gacos, u3 pacuera 2 ydeOHBIX Yaca B HEJIEIIO.



INJJAHUPYEMBIE PE3YJIBTATHBI OCBOEHHS YUYEBHOI'O ITIPEJIMETA «
OUSUKA»

Ili1aHupyemMbie JIMYHOCTHBIE Pe3yabTarbl ocBoeHuss OOII

JInyHOCTHBIE pe3yJIbTAThI B c(pepe OTHOLICHU 00y4YaIMXcH K cede, K CBoeMy
310POBbI0, K IO3HAHUIO celsi:

OpUEHTAIMsl O0ydYaroImMXCsl Ha JOCTH)KEHUE JIMYHOTO CYACThs, peaau3aluio
MO3UTUBHBIX KU3HEHHBIX MEPCIIEKTUB, HHULIUATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh
U CIIOCOOHOCTh K JMYHOCTHOMY CaMOOIPENIEIICHUI0, CIIOCOOHOCTh CTaBUTh IIEJIA U
CTPOUTH KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh 00€CTeunTh ce0€ U CBOMM OJIM3KUM JIOCTOMHYIO KU3Hb B
IIPOLIECCE CAMOCTOSITENIbHOW, TBOPUYECKOW U OTBETCTBEHHOU JEATEIBLHOCTH;
TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS K OTCTAMBAHUIO JIMYHOTO JIOCTOWHCTBA,
COOCTBEHHOTO MHEHMS, TOTOBHOCTh M CIOCOOHOCTH BBHIpaOaThIBAaTh COOCTBEHHYIO
MO3UIIMIO0 TI0O OTHOIICHHUIO K OOIIECTBEHHO-TIOJIMTHYECKUM COOBITHSM MPOIILIOTO U
HACTOSIILIETO HA OCHOBE OCO3HAHMS U OCMBICIICHUSI UCTOPUU, TYXOBHBIX [IEHHOCTEU U
JOCTHKEHUN HAIIEW CTPaHBbI;

TOTOBHOCTh M CIOCOOHOCTb OOYYAIOIIMXCS K CAaMOPAa3BUTUIO U CAMOBOCIMTAHUIO B
COOTBETCTBUM C OOIICYEIIOBEUECKUMH I[EHHOCTAMH U HJAeIaMU T'PakJTaHCKOTO
oOmiecTBa, TMOTPEOHOCTh B (U3MYECKOM CaMOCOBEPIICHCTBOBAHHWH, 3aHATHUIX
CIIOPTHUBHO-03/I0POBUTEIILHOM IESATEIHbHOCTHIO;

NPUHATHE W peau3amus I[EHHOCTEH 3710poBOro W 0Oe30macHOro ofpasa KU3HH,
OepekHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bH3UIECKOMY U TICUXOJIOTHYECKOMY 370POBbIO;

HETPUSATHE BPEIHBIX IPUBBIYEK: KYPEHHUS, YIIOTPEOICHUSI aIKOTOJIsI, HAPKOTHKOB.

JIMYHOCTHBIE pe3yabTaThl B chepe oTHOMEHUIT odydyaromuxcs Kk Poccnn kak k Poanne
(OteuecTBYy):

poccuiickas HJICHTHYHOCTh, CHIOCOOHOCTh K OCO3HAHHMIO POCCUHUCKON UIEHTUYHOCTH B
MOJUKYJBTYPHOM COLHMYME, YYBCTBO IIPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU
OOITHOCTH POCCUHCKOTO Hapoaa W cyabbe Poccum, maTpuoTu3M, TOTOBHOCTH K
cnyxeHnnto OTeuecTBy, €ro 3allnuTe;

YBAXXEHUE K CBOEMY HApoOJy, YyBCTBO OTBETCTBEHHOCTH Iiepell PonuHoOM, ropaocTu 3a
CBOM Kpal, CBOWO PoauHy, mpoumioe W HacTosIlee MHOTOHAallMOHAJIBHOIO Hapoja
Poccun, yBaskeHne K roCcy1apcTBEHHBIM CUMBOIaM (rep0O, diar, ruMH);
dbopMupoBaHUE YBAXKEHHUS K PYCCKOMY SI3bIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickont ®denepanunu, SBISIOLIEMYCS OCHOBOM POCCUMCKOM HIACHTUYHOCTH H
TJIaBHBIM (DAKTOPOM HAITMOHAIIBEHOTO CaMOOTIPE/ICTICHUS;

BOCIIUTAHUE YBAXKEHUS K KYyJIbType, S3bIKaM, TPAJULMUSAM U OObIYAsIM HapOJ0B,
npoxuBaromux B Poccuiickont @enepanumu.

JIn4HOCTHBIE pe3yJbTAThI B c(hepe OTHOLIEHU 00y4aIIIHUXCH K 3aKOHY, TOCYy1apCTBY
U K TPaXKIaHCKOMY 001LEeCTBY:



— TPaXJaHCTBEHHOCTh, TPAXKIAHCKAs MO3UIUS AKTUBHOIO U OTBETCTBEHHOI'O 4YJICHA
pOCCUHCKOr0  O0OIlEeCTBA, OCO3HAIOMIETO CBOM KOHCTUTYIMOHHBIE TMpaBa U
00SI3aHHOCTH, YBaXKAIOIIETO 3aKOH W MPaBOIMOPSIAOK, OCO3HAHHO MPUHUMAIOIIETO
TPaJAUIMOHHBIE HAI[MOHAJIBHBIE U  OOIIEYEIOBEUECKHUE T'YMaHUCTHYECKHE U
JEMOKpPAaTUYECKHUE IIEHHOCTU, TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOMN KU3HU;

— TpPU3HAHUE HEOTYYXKJIaeMOCTH OCHOBHBIX TMpaB MU CBOOOJ| YEJIOBEKa, KOTOPHIC
MpUHAJJICKAT KAKIOMY OT POXKIEHHUSI, TOTOBHOCTh K OCYIIIECTBICHUIO COOCTBEHHBIX
npaB ¥ cBo0oj 0€3 HapylIeHUs MpaB U CBOOOJ IPYTUX JIUI], TOTOBHOCTh OTCTauBAaTh
COOCTBEHHbIE TMpaBa MW  CBOOOJBI  4YEJIOBEKa W  TpaXXJaHWHA  COTJIACHO
oOIIepU3HAHHBIM MPUHITUIIAM U HOpMaM MEXIYHapOJIHOTO MpaBa U B COOTBETCTBUU
¢ Koncturynueit Poccuiickoit @enepaiuu, npaBoBasi U MOJIUTAYECKAS TPAMOTHOCTb;

— MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIIECTBEHHON MPAKTHUKH, OCHOBAHHOE HA JUAJIOTE€ KYJILTYp, @ TaKXKE Pa3IUYHBIX
¢dbopm 00111eCTBEHHOTO CO3HAHUS, OCO3HAHUE CBOET'0 MECTA B MOJIUKYILTYPHOM MHPE;

— HWHTEPHUOpPU3ALNS LIEHHOCTEN JEMOKPATUHA U COLUATBHOW COJIMAAPHOCTH, TOTOBHOCTH
K JIOTOBOPDHOMY PEryJIMPOBAHUIO OTHOIICHWA B TPYNNE UIM COUUAIBHOU
OpraHu3alluy;

— TOTOBHOCTH OOYYalIMMXCSd K KOHCTPYKTHBHOMY YYAaCTHIO B TMPUHSITUU PEUICHUMH,
3aTparvBaloOlIMX WX TIpaBa M HMHTEPEChl, B TOM YHCJIE B pa3IUYHBIX ¢dopmax
OOIlIECTBEHHON CaMOOpPTraHU3alMu, CaMOYIPaBJICHHs, OOIIECTBEHHO 3HAYUMOU
JIEATEIIbHOCTH;

— TIPUBEPKEHHOCTh HJIESIM MHTEpPHAIIMOHAIN3MA, JIPYKObI, paBEHCTBA, B3aMMOIIOMOIIIH
HapOJIOB; BOCIIMTAHUE YBAXKUTEJIBHOTO OTHOIIEHHUS K HAIMOHAIBHOMY JOCTOMHCTBY
JIIOJIeH, MX YyBCTBAM, PEIIUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTH 00YYaIOIMXCS TPOTHUBOCTOSTH MICOJIOTHH IKCTPEMH3Ma, HAIlMOHAIU3MA,
KceHopoOHuM; KOPPYIIUHU;, JITUCKPUMHUHAIIMKM TIO0 COIMAJIbHBIM, PEJIIUTHO3HBIM,
pacoBbIM, HAllMOHAJIBHBIM TNPU3HAKAM MW JAPYTHUM HETaTUBHBIM COLMAJIbHBIM
SIBJICHUSIM.

JIMYHOCTHBIE pe3yabTaThl B chepe OTHOMIEHUIT 00yYAKOIIUXCH C OKPY KA UM
JIOAbMH:

— HpPAaBCTBEHHOE CO3HAHHE M TIOBEJIICHHE HAa OCHOBE YCBOCHHS OOIICYETIOBEYECKUX
LIEHHOCTEW, TOJEPAHTHOTO CO3HAHUS W TOBEJICHHUS B TMOJHUKYJIBTYPHOM MHDE,
TOTOBHOCTH W CIIOCOOHOCTH BECTH IUAJOr C JPYTUMHU JIIOJAbMH, JOCTUTAaTh B HEM
B3aMMOITIOHUMAaHMSI, HAXOJAUTh OOIIHE IIeNIM U COTPYAHUYATD JIJISl UX TOCTHIKCHHUS,

— TPUHATHE TYMaHHUCTUYECKUX  I[IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE U
n00posKeNIaTeIbHOE OTHOIIIEHUE K IPYTOMY Y€JIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CHOCOOHOCTh K COMEpPeKUBAHUIO W (HOPMHUPOBAHHWE TO3UTUBHOTO OTHOIICHHUS K
JOJISIM, B TOM YHCIE K JIMI[AM C OrPAHMYEHHBIMH BO3MOXXHOCTSIMU 3JI0POBBSI U
WHBaIuAaM; 0epekHOEe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOMICHUE K (PU3HIECKOMY
U TICHXOJIOTUYECKOMY 3J0pPOBbIO JPYTrUX JIOJEH, YMEHHE OKa3blBaTh IMEPBYIO
MOMOIIIb;

— (opMUpOBaHHE BBIPAXKEHHOM B MOBEJECHWM HPABCTBEHHOW MO3UIIMHM, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEJILHOMY BBIOOPY J100pa, HPABCTBEHHOI'O CO3HAHUA W
MOBEJICHUSI HA OCHOBE YCBOGHHMS OOIIECYETOBEYECKUX IIEHHOCTEW W HPABCTBEHHBIX
YyBCTB (YECTH, J0JITa, CIIPABEAJIMBOCTU, MIJIOCEPIUS U JIPYKEIIO0Us );
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— Ppa3BUTHE KOMIIETEHUUW COTPYAHUYECTBA CO CBEPCTHHUKAMH, JAETbMH MIIAJILIIETO
BO3pacTa, B3pOCIBIMU B 00pa30BaTeNbHON, OOIIECTBEHHO TI0JIE3HOH, Y4ueOHO-
MCCJIEeI0BATEIbCKOM, TPOEKTHOM U JPYTHX BUIAX AESTEIBHOCTH.

JInuHOCTHBIE pe3yJbTaThl B chepe OTHOIIEHUIT 00y4AIOIIUXCS K OKPY:KAIOIIEMY MHUPY,
JKMBOM NPHpPOJAeE, XyA0KECTBEHHOH KyabType:

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHMYECKOMY TBOPUYECTBY, BIIaJICHUE
JIOCTOBEpHOU HHpOpMaIMeld O MEepPeOBbIX TOCTHXKEHUSIX U OTKPBITUSIX MHUPOBOU U
OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAyUHBIX 3HAHUAX OO0 YCTpOICTBE
MUpa ¥ OOLIECTBa;

— TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM 4YHUCJIE caM0oOpa3oBaHUIO, HA
MPOTSHKEHUU BCEH KU3HU; CO3HATEILHOE OTHOILIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIIEITHON MPo(eCcCUOHATBHON U O0IIECTBEHHOM IS TEIHLHOCTH;

— DKOJIOTUYECKasi KyJlbTypa, OEpeKHOE OTHOIICHUS K POJHON 3eMjie, MPUPOTHBIM
oorarctBam Poccum u Mupa; TOHUMAHHE BIUSHUS COIMAIBHO-YKOHOMHUYECKHUX
MPOIIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHON CpeJbl, OTBETCTBEHHOCTH 3a
COCTOSIHME  TIPUPOAHBIX  PECYPCOB; YMEHMSI U HaBBIKM  Pa3yMHOTrO
PUPOIONOJIH30BaHUS, HETEPIUMOE OTHOILICHUE K JCUCTBUSM, MPUHOCSIIUM BpE.
AKOJIOTUH; IPUOOPETEHUE OIBITA IKOJIOTO-HAMPABICHHON €SI TEIHFHOCTH;

— DCTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTH K JICTETUYECKOMY OOYCTPOUCTBY
COOCTBEHHOTO OBITa.

JIMYHOCTHBIE pe3yabTaThl B chepe OTHOMIEHUIT 00yHAIOIIUXCHA K CeMbe U POAUTEJISIM, B

TOM 4YHCJ€e MOJAr0TOBKA K CeMeiHOM JKU3HU

— OTBETCTBEHHOE OTHOILIEHHE K CO3JAaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
IICHHOCTEH CEMENHOMN KU3HU;
— TIONIOKUTENBHBI 00pa3 cemMbH, pOJIUTENHCTBA (OTIIOBCTBA U MAaTEPUHCTBA),
MHTEPUOPHU3ALINS TPAAUIIMOHHBIX CEMENHBIX LIEHHOCTEM.
JIMYHOCTHBIE pe3yabTaThl B c(pepe 0THOLIEHUS 00YUYaIOIIMXCS K TPyay, B chepe
COMATbHO-IKOHOMHUYECKNUX OTHOIICHUI:

— YyBaXeHHe KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alllUTE CBOCH
COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOp Oyaymed mnpodeccun Kak NyTh M CHOCO0 peanu3aluu
COOCTBEHHBIX JKM3HCHHBIX IIJIAaHOB;

— TOTOBHOCTH OOYYAKOIIMXCS K TPYAOBOM MPOPeCCHOHATBLHON ACATEILHOCTH KaK K
BO3MOXKHOCTH YyYacTHSl B PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
oOIIeHAITMOHAIBHBIX TIPOOIIEeM;

— TOTPeOHOCTh TPYAUTHCSA, YBAKCHHE K TPyAy M IJIIOAIM TPyAa, TPYJAOBBIM
JTOCTIKEHUSIM, T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHUE K Pa3HBIM
BHJIaM TPYJOBOM JCATEIBHOCTH;

— TOTOBHOCTH K CaMOOOCITY)KHBaHWIO, BKIIFOYas OOyYEHHE M BBITIOJIHCHHE JIOMAITHUX
00s13aHHOCTEH.

JInuHOCTHBIE pe3yJbTaThl B chepe hU3HUECKOro, MCUXO0JOTHIYECKOT0, COIHATBHOTO H
aKaJeMHYeCcKOro 0,1aronoyunsi 00y4aromuxcs:



— (usuyeckoe,  AMOLMOHAIBHO-TICUXOJOTHYECKOE,  COLMaJbHOE  OJaromoiydue
oOydaromuxcs B JKU3HM O00pa3oBaTENbHOW OpraHu3alid, OUIYIIEHUE JEThbMU
0€30MacHOCTH U MCUXOJOTUYECKOro KoM(popTa, MHHOPMAITMOHHON O€30aCHOCTH.

Il1ianupyemblie MeTanpeaMeTHbIe pe3yabTaTsl ocBoeHus OOII

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MpOrpaMMBbl
MIpeICTaBIICHbI TPEM IPYIIaMU YHUBEpCAIbHBIX yueOHbIX AeiicTBuil (YVY /).

1. PeryasiTuBHbIe YHMBepcajibHbIe YUueOHbIe JAelicTBUS
BeInyCKHUK HAyYHTCH:

— CaMOCTOSITEJILHO OMpPEEeNsATh IeIH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU, TIO KOTOPHIM
MOKHO OIpPEJEIUTh, YTO 11€JIb IOCTUTHYTA;

— OIICHUBAaTh BO3MOJKHBIE TIOCJIEACTBUS  JIOCTHXKEHUS TOCTABJICHHOW IeJH B
NeSATeIbHOCTH, COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIINUX JIFOAEH, OCHOBBIBAsSICh HA
COOOpaXKEHUIX ITUKU U MOPAJIH;

— CTaBHUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHON EATEIIBHOCTH U
KU3HCHHBIX CUTYaIHX;

— OIICHUBAaTh PECYPChl, B TOM YHCJI€ BpeMs W JPyrHue HeMaTepualbHBbIE PECYPCHI,
HEO0OXOAUMBIE sl JOCTHXKEHUS TTOCTABIICHHOM 1IN,

— BBIOMpaATh MYTh JAOCTHKEHHUS 1€, IJIAHUPOBATh PEIICHHE IMOCTaBIEHHBIX 3ajad,
ONTUMM3UPYS MaTepuagbHble U HeMaTepUualibHbIe 3aTPaThl;

— OpraHu3oBbIBaTh IP(HEKTUBHBIN MOUCK PECYpCOB, HEOOXOAUMBIX ISl JTOCTHKEHUS
MOCTaBJICHHOM 1IEJH;

— COIOCTaBJATh TMOJYYEHHBIM pe3ylbTaT JeATeNbHOCTH C IIOCTaBJICHHOW 3apaHee
IEJNBIO.

2. [lo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS

BoinycKHMK HAYyYHTCA:

— HWCKaTh M HAXOJHWTh OOOOIICHHBIC CIOCOOBI pEIICHWS 3aaad, B TOM 4YHUCIE,
OCYIIECTBIIATh Pa3BEPHYTHIH HH(POPMAIMOHHBIA IMOMCK M CTAaBUTh Ha €ro OCHOBE
HOBBIC (yueOHbIC U TTO3HABATEIbHBIC) 33/1a4H,

— KPUTHYECKH OIICHHUBATh W HWHTEPIPETUPOBATh WH(POPMAIMIO C Pa3HBIX IO3UIIHH,
pacrio3HaBaTh U (PUKCHUPOBATH IPOTHBOPEUHS B MHPOPMAITMOHHBIX HCTOYHUKAX;

— HCTOJIb30BaTh Pa3IMYHbIC MOJEIbHO-CXEMaTUUYECKUEe CPEACTBa JJIs IPECTaBICHUS
CYLIECTBEHHBIX CBSI3€d M OTHOIIECHHUM, a TaKXe IPOTUBOPEUYU, BBISBICHHBIX B
MH(POPMAIIMOHHBIX HCTOYHHKAX;

— HaXOIWTh W MPUBOJIUTH KPUTHUYECKHE apPryMEHTHl B OTHOILICHUHU JACUCTBUUA U
CYXXJICHUM APYroro; CIOKOWHO U pa3yMHO OTHOCHUTHCS K KPUTHUUYECKUM 3aMEUaHUSIM B
OTHOIIIEHHH COOCTBEHHOTO CYXKJICHHS, PAaCCMaTPUBATh UX KaK PECypc COOCTBEHHOIO
pa3BUTHS;

— BBIXOJWTH 32 PAaMKH y4€OHOTO MpeaMEeTa U OCYIIECTBIATh IeJICHANPaBICHHBIN MOUCK
BO3MOXKHOCTEH Il IMIUPOKOTO MepeHoca CPEACTB M CITIOCOOOB JICUCTBUS;

— BBICTpaWBaTh HMHIAWBUAyaJIbHYIO  0O0pa30BaTENbHYI0  TPACKTOPHUIO,  yUHUTHIBAS
OTPaHUYCHHUS CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIC OTPAHUYCHUSI;
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— MEHATh U yJIEpKUBATh Pa3HbIE MTO3UIMHU B I03HABATEIBHON JEATEIBHOCTH.
3. KoMMyHHKaTHBHbIE YHHBepPCAaJbHbIe Y4eOHbIe 1eiCTBUSA
BpInyCKHUK HAYy4YHTCH:

— OCYILECTBJIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMHU
(kak BHYTpU 00pa3oBaTEIbHON OpraHu3alliM, Tak W 3a €€ MpeaeiaaMu), MoAoupaTh
MapTHEPOB JJIsl IEJTOBOM KOMMYHUKAIIUKM UCXOJI U3 COOOPAKEHUI Pe3yIbTaTUBHOCTH
B3aMMO/JICUCTBUS, a HE JUYHBIX CUMIATUM;

— TIpU OCYUIECTBJICHUM TPYMNIOBON pabOThI OBITh KaK PYKOBOJUTEIEM, TaK U YJICHOM
KOMaH/Ibl B Pa3HbIX POJSAX (T€HEepaTop UeH, KPUTHUK, UCTIOJHUTENh, BHICTYIAIOIINMA,
JKCHEPT U T.1.);

— KOOPJAMHUPOBATH M BBINOIHATH PAbOTy B YCIOBHUSIX PEabHOTO, BUPTYaJIbHOTO M
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

— PAa3BEpPHYTO, JOTUYHO U TOYHO H3JIaraTb CBOK) TOYKY 3PEHHUS C HCHOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) S3BIKOBBIX CPEJICTB,;

— pacrno3HaBaTh KOH(JIMKTOT€HHBIE CUTYyalldd U MPeAoTBpaliaTh KOHMIUKTHI 10 UX
aKTUBHOM (pa3bl, BHICTPaMBaTh JICJIOBYIO U 0Opa30BaTEIbHYIO KOMMYHHUKAIIHUIO,
n30eras IMYHOCTHBIX OIEHOYHBIX CYXKIECHUM.

Ilnannpyemblie npeaMeTHBIE Pe3yJbTATHI

B pe3yabraTte nzyueHus yueOHoro npeamera «@u3nka» Ha YpOBHe Cpe/IHEro o01ero
o0pa3oBaHus:

BoinmycKHUK Ha 0230BOM YpPOBHEe HAYYHUTCS:

— JIEMOHCTPUpPOBaTh Ha TMpUMEpax poJib W MecTo (u3uku B (OPMUPOBAHUU
COBPEMEHHOM HAyYHOM KapTUHBl MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B TPAKTUUECKOU AESITEITbHOCTH JIHOJICH;

— JIEMOHCTPUpPOBaTh Ha TMpUMEpax B3aMMOCBI3b MEXAy QU3UKOW U JIPYTrUMU
€CTECTBCHHBIMU HAYKaAMU;

— YCTaHaBIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYUYHBIX SIBJICHUM M IPUMEHSATH
OCHOBHBIE (PM3UUECKUE MOJICITHU IS KX OTIMCAHUS M OOBSICHEHUS;

— WCTOJB30BaTh MHQPOPMANUIO (PU3UYECKOTO COJEPKAHUS TPHU PEIICHUU Y4eOHBIX,
MPAKTUYECKUX, TPOCKTHBIX U MCCIEOBATEIbCKUX 3a7ad, UHTETPUPY MHPOPMAITHIO
W3 Pa3JINYHbIX HCTOYHUKOB U KPUTHYECKU €€ OLICHUBAS;

— pasnuyaTh U YMETh HCMOJb30BaTh B Y4YE€OHO-HCCIEAOBATENBCKOU JIESITEIbHOCTH
METOJbl HAy4YHOro MO3HaHWs (HAONIOJEHUE, ONMHCAHUE, W3MEPEHUE, IKCIEPUMEHT,
BBIBIDKCHUE THIMOTE3bl, MOJCIHPOBAHWE W Jp.) U (HOPMBI HAYYHOTO TIO3HAHUS
((axThI, 3aKOHBI, TEOPHUH), JEMOHCTPUPYS HA MPUMEPAX UX POJIb U MECTO B HAYYHOM
MMO3HAHUH;

— TPOBOJUTH NPSIMbIE U KOCBEHHbIE HM3MEHEHUS (PU3MYECKUX BEJIIMYMH, BBHIOHMpast
U3MEPUTENIbHBIE MPUOOPBl C YYETOM HEOOXOJUMOW TOUYHOCTU HU3MEpPEHUH,
IUIAHUPOBATh XOJ HW3MEpPEHUH, IMOJy4aTh 3HAYCHUE HW3MEPAEMOM BEIWYUHBI U
OLICHUBATh OTHOCHUTEJIbHYIO MOTPEIIHOCTD MO 3aJaHHbIM (hopMyIiam;
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MPOBOJIUTh HCCJICIOBAHUSL 3aBUCUMOCTEN Mexay (GU3MYECKUMU BEIUYUHAMU:
MPOBOJUTh HU3MEPEHUST M ONPENeNATh Ha OCHOBE UCCIEJOBAaHUS 3HAUYCHHE
MapaMeTpoB, XapaKTEPU3YIOIMUX JaHHYI0 3aBUCMMOCTb MEXIY BEJIUYMHAMU, U
JienaTh BBIBOJ] C YUETOM MOTPEIIHOCTH U3MEPECHU;

WCIOIB30BaTh IS OMNUCAaHMS XapakTepa MpOTeKaHus (PU3UYECKUX MPOLIECCOB
dbu3nYecKre BEIMUYUHBI U IEMOHCTPUPOBATH B3AMMOCBSI3b MEXKly HUMU,
WCIIONB30BaTh IS OINHUCAaHMS XapakTepa MpOTeKaHus (PU3HMUYECKUX TMPOLIECCOB
dbu3nYecKue 3aKOHbBI C YYETOM T'PaHUIl UX TPUMEHUMOCTH;

pemaTh KadyeCTBEHHbIE 3aJaud (B TOM UHCIE U MEKIPEIMETHOTO XapakTepa):
UCIIONB3Ysl MOJeNd, (PU3MUEeCKHue BEJIMYUHBI U 3aKOHBI, BBICTPAWBAThH JIOTUYECKU
BEpHYIO LIENOYKY O00BsICHEHUS (I0Ka3aTeNbCTBA) MPEAJIOKEHHOr0 B 3a7a4ue IMpoliiecca
(ssBNIEHUA);

peliath pacueTHble 3a/Jayd C SBHO 3aJaHHOM (PU3UYECKOM MOJENbl0: Ha OCHOBE
aHaJu3a YCIOBUS 3aJlaud BBIIENATH (PU3UYECKYIO MOJIENIb, HAXOJIUTh (PU3HUECKHUE
BEJIMYUHBI U 3aKOHBI, HECOOXOJMMBIE W JIOCTATOYHBIC ISl €€ PEeIICHUs], TPOBOJUTH
pacyeThl ¥ MPOBEPSATH MOJYUYEHHBIN PE3yIbTaT;

YUHUTHIBATh TPAHUIIBI TPUMEHEHHS M3YUYEHHBIX (PU3HUECKUX MOJICNICH MpU PEIICHUU
(bU3UYECKUX U MEKIIPEIMETHBIX 33]1a4;

UCITIOJIH30BaTh HH(POPMAIIMIO U IPUMEHSATh 3HAHUS O MIPUHIIUIIAX PAOOTHl 1 OCHOBHBIX
XapaKTEPUCTHUKAX M3YUEHHBIX MAIllMH, MPUOOPOB U JPYTrUX TEXHUUYECKUX YCTPOWCTB
JUTSL PEIICHUS TPAKTHUECKUX, YUeOHO-UCCIE0BATEILCKUX U MPOSKTHBIX 3a/1a4;
UCIIOJIb30BaTh 3HAHUS O (PU3MYECKUX OOBEKTaX W Mpolleccax B MOBCEIHEBHON KU3HU
uist obecrieueHust 0€30MaCHOCTH MPHU OOpalleHuH ¢ NpuOOpaMu U TEXHUYECKUMU
yCTPOIMCTBAMU, [JISi COXpPAHEHUS 3J0POBbS U COOJIIOJEHHUS HOPM 3KOJOTUYECKOTO
MOBE/ICHUSI B OKPYXAIOIEH cpejie, Il IPUHSITHS PeIEHUH B TOBCEIHEBHOM KU3HHU.

BoinyckHuk Ha 6230BOM YPOBHE NMOJYYHT BO3MOKHOCTb HAYYUTHCS:

NOHUMAMb U OOBACHAMb YELOCHHOCMb PUUYECKOU Meopull, PA3Iudams SpaHuYbl ee
NPUMEHUMOCIU U MeCMO 8 POy Opyaux Gusuueckux meopui,

enademsv npuemamiu NOCMPOEHUsT Meopemuyeckux O0oKa3amenbcme, da makoice
NPOSHO3UPOBAHUSL OCODEHHOCTEN NPOMEKAHUS PUUYECKUX AGLEHUL U NPOYECCo8 HA
OCHOBE NOJIYYEHHbIX MeOPemu4ecKux 6160008 U 00KA3AMeNbCMe;

Xapakmepuzoeams CUCMEMHYIO CB853b  MeXNCO)Y OCHOBONONALAIOWUMU  HAYYHBLIMU
NOHAMUSAMU. NPOCMPAHCMBO, 8PeMsl, Mamepust (éeuecmeso, noje), Osudicerue, Cuid,
oHepeusl;

8bl08UCAMb  2UNOME3bl HA OCHOBEe 3HAHUS  OCHOBONONA2AIOWUX — (DU3UUECKUX
3aKoHOMepHOCmell U 3aKOHO8;

CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb (uzULecKUe IKCNePUMEHMbL;
xapaxmepuzosams  2100anbHble NpoOeMbl, CmoAwue neped  4eio8euecmeom.
9HepeemuyecKue, Ccbipbegvle, IKOJO2UYECKUe, — U pOJb (QUIUKU 68 DPeuleHUU SMmux
npooaem,

peulams NpaKmuKo-opUeHmMuUposaHtvle KauecmeeHHvle U pacuemuvle @uiuyeckue
3a0ayu ¢ 8b100POM u3UYeCKOU MOOENU, UCNOJIb3YS HECKOIbKO (PU3UYeCKUX 3aKOHO8
unu  Gopmyn, CeA3bIBAIOWUX U3BECMHbIe u3ULecKue BelUtUuHbl, 8 KOHMeKcme
MENCNPEOMEMHBIX C8A3el;



— 00vACHAMb NPUHYUNBL PAbOMbl U XAPAKMEPUCTIUKU UZVUEHHBIX MAWUUH, NPUOOPOS U
MeXHU4ecKux yCcmpoucms,

— 00vACHAMb YCN06UA NPUMEHEHUs (Qu3u4ecKkux mooeneti npu peuwleHuu Qu3UvecKux
3a0a4, HAX0OUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aue QU3UUEeCKyr0 MoOeb,
paspewams npooOiemy KAk HA OCHO8€ UMEIOWUXCA 3HAHUL, MaK U npu nomMowu
Memoo08 OYeHKU.

du3nka U eCTeCTBEHHO-HAYYHbII MeTO/ O3HAHUS NPUPOABI
BoinyckHMK Ha 0230BOM YPOBHE HAYYHTCS:

— OOBsICHATH Ha MpUMepax pojib U MecTO (PU3MKU B (POPMUPOBAHUH COBPEMEHHOM
HAay4YHOM KapTUHBl MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B
NPAKTUYECKOUN NESITeIbHOCTH JIIO/IEeH;

BeinyckHuK Ha 0230BOM YPOBHE MOJYYHMT BO3MOKHOCTh HAYYHMTBHCH:
—  Jlemoncmpuposams Ha npumepax 63aumMoceazb MedHcoy QUIUKOU U OpyeUMU
ecmecmeeHHbIMU HAYKAMU.

Mexanuka
BpinyckHUK HA 02a30BOM YPOBHE HAYUHMTCS:

— OOBICHITHL OCHOBHBIC CBOMCTBA MEXaHMYCCKHUX SIBJICHUM: MEXaHHMYCCKOE JIBIDKCHUE,
NpSIMOJIMHEHOE  PAaBHOMEPHOE W PABHOYCKOPEHHOE  JIBUXKECHHWE, HWHEpILHUS,
B3aUMOJICHCTBHE TeJ, JedopmMaliusi, HEBECOMOCTb, PAaBHOMEPHOE [BIKCHHUE IO
OKPY’KHOCTH, pPABHOBECUE TBEPABIX TEJI, Mepeaadya JaBJICHUS KUIKOCTSIMU U ra3aMu,
TUAPOCTATUYECKOE JaBlieHne, aTMOC(epHOe AaBJieHUE, TUIABAaHUE TeJl, MEXaHUYECKUE
KoJeOaHus, BOJTHOBBIC SIBJICHUS, UCIOJb30BaTh (PU3UUECKUE MOJCIH MPU U3YUYEHUU
MEXaHUYECKUX SIBIICHUM.

— OnuceiBaTh  MEXAHUYECKUE SBJICHUSA , MCIONB3YAd JJIs HTOTO buzndeckue
BEJIMUUHBI: TMEPEMEIIECHHUE, MyTh, BPEMs, CKOPOCTh, YCKOPEHHE, Macca, MIOTHOCTD,
cCuia, JaBJCHUE, UMIIYJIbC, MeXaHW4YecKas paboTa, KUHETHYECKas DJHEPTHs,
MOTCHIUAIBHAS SHEPIUs, MEXaHUYECKasi YHEPrusi, MOIIHOCTb, MOMEHT Cwiibl, KIIJ]
IpPOCTOr0 MEXaHW3Ma, aMIUIUTyJa, TNepuoj, dactora u  (asa KoyieOaHwMid,
KMHETUYECKasi, TMOTCHUHAIbHAS M MEXaHW4YeCKas DSHEPTrusi INpU TapMOHUYECKHX
KoJIeOaHUSX, BBIHY)KJIAOIIasl CHja, JUTMHA BOJIHBI M CKOPOCTh €€ PacIpOCTpaHEHUS,
HCIIOJIb30BaTh 0003HAUYCHHE (PU3MUCCKUX BEIMYMH U €AUHUIL GU3UICCKUX BEIUYHMH B
CU; npaBUIbHO TPAKTOBATh CMBICI UCITOIB3YEMBIX (DM3UYCCKUX BEIIMYHH.

— IloHuMarh CMBICT (PU3HYECKUX 3aKOHOB: HproToHa, BCEMHUPHOrO TITOTEHMUS,
COXpaHCHHUsI MMIYJIbCA, COXpPAaHEHHE MeXaHuuyeckou osHepruu, ['yka, Ilackais,
Apxumena; ypaBHEHUN CTaTUKW, YPABHEHUN rapMOHUYECKUX KOJIeOaHUM, OOBSCHATH
coJiep’KaHHe 3aKOHOB Ha YPOBHE B3aMMOCBS3U (DU3NUYSCKUX BEITMYHH.

— IlpoBoauTh TpsIMBIE M KOCBEHHBIE H3MEPEHUS (HM3NYSCKHX BEIWYWH, OIICHUBATH
MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX HU3MEPECHUU.

— DBBINONHATE  AKCHIEPUMEHTAIBHBIC  MCCICHOBAHUA  MEXAHUYECKUX  SIBJICHUU:
NPSIMOJIMHEMHOTO PABHOMEPHOTO W PAaBHOYCKOPEHHOTO JBH)KEHHH, PABHOMEPHOTO
JIBUKCHUS MO OKPYXHOCTH, B3aUMOJICMCTBUS TEJI PABHOBECHS TBEPABIX TEI,
MEXaHMYECKUX KOJeOaHMil; OMUCHIBaTh M JIKCIECPUMEHTAIBHO HCCIIEIOBaTh TaKHe
XapaKTEPUCTUKHU 3ByKa KaK TPOMKOCTb, BLICOTA TOHA U TEMOD.
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Pemate ¢u3nueckue 3agaud, NPEACTABISAS pelIeHue B OOLIEM BUIE M B YUCIOBOM
BBIP@KCHUU, HCIOJb3Yys 3HAHUE 3aKOHOB: MPSIMOJIMHEHMHOIO pPaBHOMEPHOIO U
PaBHOYCKOPEHHOI'0 IBUYKEHUH, PABHOMEPHOI'O ABWKEHUA 110 OKPYKHOCTH, Hb10oTOHA,
BCEMUPHOI'0 TATOTEHHUs, COXPAHEHUs HUMIIYJbCA, COXPAaHEHUE MEXaHUYECKOU
sHepruM, l'yka, Ilackama, Apxumena, ypaBHEHUM CTaTHKW, YpPaBHEHHM
rapMOHUYECKUX KOJCOaHUM.

BrinyckHuK Ha 0230BOM YPOBHE MNOJYYHUT BO3MOKHOCTh HAYYHMTbHCSH:

IIpueooums npumepvl NPAKMUYECKO20 UCNOIb30BAHUS 3HAHUNL O MEeXAHUYEeCKUX
ABNEHUAX U PUBULECKUX 3AKOHO8.

Hcnonvzosams smu 3nanus 8 n08CEOHEBHOL HCUZHU — 015 ObIMOBBIX HYIHCO, 8 YUeOHOU
oessmenvbHOCmu, Olsl OXPAauvl 300p06bsl, 0OE30NACHO20 UCHOIL30GAHUS  MAULUH,
MEXAHUZMO8, MEXHUYECKUX YCIPOUCMS.

IIpedcmasnams pe3yivmamsl usmMepeHuil ¢ NOMOwb0 maobauy, epapuxos u eviaeiams
Ha 9MOU OCHO8e dIMIUpUdecKue 3asucumocmu( nymu om cKOpocmu, CUivl Ynpy2ocmu
OMm YOIUHEHUSl NPYIHCUHBL, CUTbI MPEHU OM CUbl HOPMATILHO2O OABeHUsl, Nepuooa
MAMeMamu4ecKoeo MAasimHuKa om ONUHbL HUMU, Nepuodd NPYICUHHO20 MASIMHUKA
OM MACChl 2PY3a U HCECMKOCMU NPYICUHDL).

TIonumamos npunyunevl Oelicmeusi NPOCMbIX MEeXAHUIMO8, MAUUH, USMEPUMETbHbIX
npubOpos, MexXHUUeCKux YyCmpoucms.

Ocywecmenams  camocmosmenvuvili NOUCK UH@OPMAaAyuu ecmecmeeHHO-HAYUHO2O0
COO0EPIHCAHUSL C UCNOb30BAHUEM PA3IUYHBIX UCMOYHUKOS( YUeOHbIX MeKCHos,
CHNPABOYHLIX U HAYYHO-NONYJAPHGLIX — U30AHUU,  KOMNbIOMEPHBLIX  OAHHbIX,
obpasosamenvhvlx Mnmepuem-pecypcos ), ee 00pabomky, aam3 6 Yeusix
Gopmuposanus coOCMEEeHHOU NO3UYUL NO U3YYAEMOU meMe U BbINOJIHEHUS YYeOHO-
UCCe008aMeNbCKUX U NPOEKMHBIX pabOm no MexaHuKe.

MoJiekyasipHasi pU3MKA U TEPMOAMHAMHUKA

BoinyckHMK Ha 6230BOM YPOBHE  HAY4YMTCH:

OOBSACHITL OCHOBHBIC CBOMCTBAa TaKUX TEIUIOBBIX SBJICHUN Kak auddysus,
OpOYHOBCKOE IBWIKEHUE, TEIUIOBOE JBI)KCHHE MOJEKYJ, TEIUIOOOMEH, TerioBoe(
TEPMOJMHAMUYECKOE) PpABHOBECHE, arperaTHbIe COCTOSHHS BEIIeCTBA W HX
W3MCHEHUS: WCIapeHue, KOHACHCAIUs, KHIICHHE, TIUIaBIeHUe, KPHUCTAJUTH3AIUA,
M3MEHEHHS COCTOSIHUSA UJI€aJIbHOTO Ta3a MpU U30IpoIieccax.

Hcnonb3oBaTh GU3NUECKUE MOIETH MTPU U3YUCHUH TETIJIOBBIX SBJICHUM.

OnuceiBaTh TEIUIOBBIC SBJICHUS HCIONB3YS (PU3MUYECKHE BEIUYHHBI: KOJIMYECTBO
BEIIECTBA, MOJISIPHAS Macca, KOJIMYECTBO TEIUIOTHI, CPEIHSS KBaJAPATUIHASI CKOPOCTb,
BHYTPCHHSISI DHEPTUsl, CPEIHSs] KWHETUYECKas DHEPTHUs XAOTHUECKOTO JBIKCHUSA,
TEeMIIepaTypa, JaBieHHE, OOBEM, yleldbHas TEIJIOEMKOCTh BEIIECTBA, yJeTbHas
TEIUIOTa TUIABJICHUS, yIENbHAs TEIUIOTa MapooOpa3oBaHwMsl, aOCONIOTHAS BIIaXKHOCTH
BO3/lyXa, OTHOCHTEIbHAs BIAXKHOCTh BO3/yXa, yAEIbHAs TETIOTa CrOpaHUs TOTUINBA,
KII/I TermoBoro aBurartens.

Hcnonp3oBaTh 0003HaUYCHNE (PU3NUECKUX BEIMYMH U €IUHULl (PU3NUECKUX BETUYUH B
CH; mpaBUIBHO TPAKTOBATh CMBICI UCITOJIb3yeMbIX (PU3HMYECKUX BEITNYHWH.
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— Ilonumars cMbICT (QU3MYECKUX 3aKOHOB: COXPAaHEHUS DJHEPrUM B TEIJIOBBIX
npoiieccax (MEpBbIM 3aKOH TEPMOJMHAMHUKH), Ta30Bble 3aKkoHbI( boins-Mapuotra,
I'eit-Jltoccaka, Illapns, 0OBEAWMHEHHOTO  Ta30BOr0  3aKOHA)BTOPOM  3aKOH
TEPMOJUHAMUKY; YPABHEHHUE COCTOSHUS WJCAIBHOTO ra3a U OCHOBHOTO YpaBHEHUS
MKT, npu 5TOM HCHOJIB30BaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M €ro
MaTeMaTU4YeCKOe BBIpaXKEHUE;, OOBSICHATH COJIEpKAHHWE 3aKOHOB Ha YpPOBHE
B3aUMOCBSI3U (PU3MUECKUX BEIUYHH.

— IlpoBoauTh MpsiMble M KOCBEHHbIE U3MEPEHUs (U3UYECKUX BEJIUYWH, OIICHUBATH
MOTPENTHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHU.

— BbINOTHATE 3KCNEPUMEHTAIBHBIE HCCIEIOBAHUS TEIUIOBBIX sIBICHUUN: nuddysum,
TEMJI000MEHa, W3MEHEHHUs arperaTHbIX COCTOSHUW BEIIECTBA, HCCIEIOBAHUS
3aBUCUMOCTEM  MeXay  (U3UYECKUMU  BEIIMYMHAMHU-  MaKPOCKOMMYECKUMHU
napaMeTpaMu TEPMOJAUHAMUYECKON CUCTEMBI.

— Pemath Qusnueckue 3agaur Ha ONpeJelieHue XapaKTePUCTUK U CBOWCTB BEIECTB B
Pa3IMYHBIX arperaTHbIX COCTOSIHUSIX, U3MEHEHHS] BHYTPEHHEU YHEPrUU, COXPAHECHUS
SHEPrMh B TEIUIOBBIX MPOIIECCaX, OMNPEACICHUE MAKPOCKONMMYECKUX MapamMeTpPOB
TEPMOJAMHAMUYECKON CHUCTEMBI, pelIaTh 3aJa4dl O TeIJIO0OOMEHE, HW3MEHCHHUH
arperaTHbIX COCTOSIHUSIX BEIECTBA HCIOJB3YSd 3HaHMUS (U3WYECKUX 3aKOHOB,
IpEACTaBIsAs pelieHue B o01eM Bue, Tpauuecky U B YUCIOBOM BBIPAYKEHUH.

BrinyckHuK HAa 0230BOM YPOBHE NOJYYHMT BO3MOKHOCTh HAYYHMTBHCH:

— Ilpusooumv npumepsvt NpAKMUYECKO20 UCNOIb308AHUSL 3HAHUL O MENJIOBbIX SAGTEHUSX
U QpusuYecKux 3aKoHO8.

—  Ucnonvzosamsv 5mu 3HAHUSL 8 NOBCEOHEBHOU HCU3HU — OJIs1 ObIMOBLIX HYHCO, 8 YUEOHOL
OesimenbHOCmu, 071 OXPAHbl 300P08bsl, DE30NACHO20 UCNONb308AHUL  MEXHUYECKUX
YCmpoucme, coono0eHue Hopm IKOA0SUYECKOU Oe30NaACHOCMIL.

— Ilpeocmasnsims pe3yibmamol usMepeHull ¢ NOMOWbIO MAabaUY, epaduros u b6 IANMb
Ha 2MOU OCHO8e HSMIUpUYecKuUe 3asUcUMocmu( 3a8UCUMOCIIL  MEMNEPAmypbl
OCMbLBAHUSL OM 8PEMEHU,).

— [lonumams npunyunvl Oelicmeus MeniosblX MAULUH, MAWUH, USMEPUMETbHBIX
npubOpPos, MeXHUUECKUX YCmpoLucms.

— Pewams 3a0auu na npumenenue nepeoco 3aKOHA MePMOOUHAMUKU K U3ONPOYECCAM,
aouabamuueckomy npoyeccy, ONnUCLIBAMb cocmosiHue cucmemul 8
MepMOOUHAMUYECKOM npoyecce.

— Ocywecmenams camoCmosimenvHblli. NOUCK UH@OPMAYUU ecmecmeeHHO-HAYYHO20
COO0EPIAHCAHUSL C UCNONIb30BAHUEM PA3IUUHBIX UCMOYHUKOG( YUeOHbIX MeKCmos,
CNPABOYHLIX U HAVYHO-NONYJAPHBIX — U30AHUU,  KOMNbIOMEPHBIX  OAHHbIX,
obpasosamenvHvlx HMHmepHem-pecypcos ), ee 00pabomKy, awamuz 8 Yeusix
Gopmuposanus cobcmeenHoOU NO3UYUU NO U3YYAEMOU meme U 8bINOJHEHUS YUeOHO-
uccneoosamenvckux u npoekmuuix pabom no MKT u mepmoounamuxe.

BHCKTpOI[HHaMI/IKa

BBIHyCKHI/IK Ha 0a30BOM YPOBHE HaAYy4YUTCH:
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OOBSCHITH OCHOBHBIC CBOWCTBA JJCKTPOMATHUTHBIX SIBICHUU ( AJIEKTpH3alus Tell,
B3aMMOJEHUCTBUE  3apsfo0B, MOJAPU3ALUA  JUDJIEKTPUKOB W IPOBOJHUKOB,
DNEKTPUYECKUM TOK M YCJIOBUS €ro CYLIECTBOBAHUSA, OJJIEKTPUYECKHM TOK B
Pa3JIMYHBIX CpeAax, NPOBOJAUMOCTh MOJIYNPOBOJIHUKOB, HAMAarHUYMBAaHHUE BEILECTBA,
MAarHATHOE B3aWMOJICUCTBUE, NEUCTBUE MATHUTHOTO IOJISI HA MPOBOJHUK C TOKOM H
paMKy C TOKOM, MAarHMTHOE€ B3aMMOJICHCTBHE TPOBOJHHUKOB C TOKaMH,
WHIYKIMOHHBIA  TOK, OJJEKTPOMArHUTHAs MWHAYKUHWSA, JCHCTBHE  BHXPEBOIO

QJICKTPUYICCKOTI'O ITOJIA Ha OJICKTPUYICCKHUC 3apsabl, CaMOMHIOYKI M,
QJICKTPOMArHnuTHLIC KoJICOaHUS W BOJIHBI, IOJIApU3alus BOJIH, HpﬂMOJ’IHHCfIHOC
pacnpoCTpaHCHUC CBCTA, OTPpaXCHUC U TIPCIOMJICHUC CBCTAa, ):[chepcm[6

unTephepeHuus u Audpakius cBeTa.

Hcnonws3oBaTh puznueckue MOAECIN IPU U3YYCHUU DJICKTPOMATHUTHBIX SIBIICHUM.
OnuchiBaTh SJIEKTPOMAarHUTHBIC SBJICHUS UCIOJB3YS IS OTOTO  (U3UYECKUE
BEJIMYUHBI U TOHITHUA: SJIEKTPUUYECKUIN 3apsi]l, HAPSIKEHHOCTD 3JIEKTPUUECKOTO MO,
NOTEHLIMaJl W Pa3HOCTh  MOTEHIMAJIOB,  HANpSDKEHWE,  JUAJIEKTpUYecKas
MPOHUIIAEMOCTh BEIIECTB, EMKOCTh KOHJIEHCATOPa, DHEPTUS DJICKTPUUYECKOTO OIS,
cuja TOKa, CONMPOTHUBJICHUE, YJEIbHOE COMPOTUBICHHUE BEIIECTBA, paboTa TOKa,
MOIIHOCTh TOKa (cpeaHsis W MrHoBeHHasi), JJIC, BHyYTpeHHeEe COINpPOTUBIICHUE
BEILIECTBA, MHAYKIIMS MarHuTHOro mossi, cuia JlopeHia, cuna Ammepa, MarHMTHas
NpPOHUIIAeMOCTh BemiecTBa, J/C WHAYKIIMKM, MarHUTHBIM MOTOK, WHIYKTUBHOCTD,
SHEPrys MArHUTHOTO TIOJISI, SHEPryus MArHUTHOTO TIOJIsl, DHEPrusi KoyeOaTeabHOU
ANEKTPOMAarHUTHOM CHUCTEMBI, CKOPOCTb W JUIMHA 3JIEKTPOMAarHUTHOW BOJIHBI,
aOCOJIOTHBIM M OTHOCUTENIbHBIN TMOKa3aTelH MpPeoMIIeHUs, (OKYCHOE PacCTOSHHUE,
ONTHYECKasl CUJIA JIMH3bI, PAa3HOCTh X013, IUIOCKOCTh MOJISIPU3ALINH.

Hcnonb3oBaTh 0003HaUeHUS (PU3MUECKUX BEJIMYMH U €IUHULl PU3NUECKUX BETUUNH B
CH, npaBUIBbHO TPAKTOBATHh CMBICI UCIIOJIb3yEMbIX BEJIMYHH.

[lorumaTe cMbICT (QU3MYECKUX 3aKOHOB: COXPAHEHUS OJJIEKTPUUYECKOrO 3apsia,
Kynona, OmMa nig y4yacTka 1end W TOJHOM (3aMKkHyTOM 1enu), Jxoynsa- Jlenua,
ANEKTPOMAarHUTHOM  MHAYKUWH, MPSMOJUMHEWHOrO  PACIpOCTPAHEHUS  CBETa,
HE3aBUCUMOCTH CBETOBBIX IIyYKOB, OTpa)XEHUs CBETa, NPEIOMIICHUS CBETa,
npuHounoB:  ['rourenca, [rolireHca-OpeHenst;  yCIOBHM  MHTEPBEHLUMOHHBIX
MaKCUMYMOB W MHUHHUMYMOB; ypaBHEHHE TapMOHHYECKHX KojeOaHWil B KOHTYpE;
dopmynbr TomMcoHa,  OOBSCHATH COJAEp)KaHWE 3aKOHOB HAa YpPOBHE B3aWMOCBS3HU
(bu3HUeCcKrX BETUYUH.

OnpenensTe HamnpaBieHUs: KYJIOHOBCKUX CHJI, HAMNPSHKEHHOCTH JIIEKTPUUYECKOIO
MOJI1, MATHUTHOW MHAYKIIMHA, MATHUTHOW COCTABJISIONIEH CUJIbI JIOpEeHI1a, MarHUTHBIX
JIMHUU MOJIs1 MPOBOJHUKOB C TOKOM, CUJIbI AMIIepa, MHIYKIIMOHHOTO TOKa( UCIOb3Ys
npaBuiio JleHna), Xxoa Jydel MpuU MOCTPOCHUU H300paKeHUW B 3epKal MU TOHKUX
JMH3aX.

[IpoBoauTh TpsIMBIE W KOCBEHHBIC W3MEpPEHUs (HU3MYECKUX BEITUYHH, OICHUBATH
MOTPELIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUM.

PaccuuTeiBaTh CONMPOTHBIEHUE CUCTEMBI, COCTOSILEH M3 HECKOJIBKUX IMPOBOJHUKOB
COEIMHEHHBIX MEXAY COOOil.

PaccmaTpuBath mpolecchl, MPOUCXOIAIINE MNPU TAPMOHUYECKHX KOJICOAHUSX B
KOHTYpE.
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— OOBACHATH ONTUYECKYI0 CUCTEMY TJia3a, SIBJICHHUE aKKOMOJAIMU, BO3HUKHOBEHHE
nedexToB 3peHus ( OJU30PYKOCTh U JAITbHO30PKOCTh) M CITOCOOBI X MCIIPABJICHHUS).

— IlpuBoauTh yClOBHS, KOTOPBIM JOJKHBI YAOBJIETBOPSITH KOINEPEHTHBIE HMCTOUYHHKH,
paccMmatpuBaTh cxemy omnbiTa FOHra mo nHaOmroneHunio uHTepdepeHInu, HabIoaaTh
BO3HUKHOBEHUE UHTEP(DEPEHIITMOHHON KapTUHBI B TOHKUX IUICHKaX, Kojiel HproToHa.

— BpINONHATH JKCHEPUMEHTAIbHBIE MCCIEIOBAHUA DJIEKTPOMATHUTHBIX  SIBICHUM:
AJEKTPU3allMM  TEJ, B3aUMOJICWCTBHS  3apsAlOB, IMOTEHLIMANa  3apsSKEHHOTO
MPOBOJHUKA, MOJSPU3ALNU JTUAJICKTPUKA, MPOTEKAHUS JJIEKTPUUECKOrO TOKa,
JNEUCTBUS HWCTOYHMKA TOKA, MArHUTHOTO B3aUMOJIEUCTBUA, JJICKTPOMArHUTHOM
WHOYKIWAHA, OTPAXEHUSI W TMPEIOMJICHHS CBE€Ta, BOJHOBBIX CBOWCTB CBETa;
UCCJICJIOBAHUS 3aBUCUMOCTEN MEXNy (GU3NUYECKUMU BEIUYMHAMHU, TTPOBEPKH TUTIOTE3
IpyU HU3YYEHUM 3aKOHOB: COXpaHEHUs 3JIeKTpuueckoro 3apsiaa, Kymona, Oma nms
y4acTKa LEMH, JJIEKTPOMAarHUTHOM UHAYKINH, IPEJIOMIICHUS CBETA.

— Pemate 3agaum, UCNONB3ysl 3HAHUE 3aKOHA COXPAHEHUSI AJIIEKTPUUECKOIrO 3apsjna,
MPUHIIMIA CYNIEPIO3UIIMHU JIEKTPUUECKUX M0JIeH, 3akoHOB Kynona, Oma Jj1s yyactka
18(58151 IIOJTHOM LICIIH, [xoynsa-Jlenna, AJIEKTPOMATHUTHOMN WHAYKLWY,
NPSIMOJIMHEHHOTO PaCHpOCTPAHEHUSI, OTPAXKEHUSA U MPEJIOMJICHUS CBETA; YPABHEHMUS
rapMOHMYECKUX KojeOaHuiW B KOHType, ¢dopmyibl Tomcona, (GopMysbl TOHKOM
JINH3EI.

BoeinyckHuK Ha 0230BOM YPOBHE NOJYYHT BO3MOKHOCTh HAYYHMTBHCH:

— Tlpusooumv npumepovl npaKkmu4ecko2o UCnoab308aHUSL 3HAHUL O NEKMPOMACHUMHBIX
ABNEHUSX U PUULECKUX 3AKOHOB.

—  Ucnonvzosamsv 5mu 3HAHUSL 8 NOBCEOHEBHOU HCU3HU — OJIs1 ObIMOBLIX HYHCO, 8 YUEOHOL
oesimenbHOCmU, Onsl  OXpamvl  300p06bS, 0e30nacHo20  UCNOJIb308AHUSL
91eKmpoObIMOBHIX NPUOOPOS.

— Tlpeocmasnsime pe3ynomamuol usmepeHutl ¢ NOMOwbI0 MadIuy, 2pagduKos u evisa6/smb
HA 2mMOll OCHOBe IMRUpUYEcKUe 3asucumocmu( emKOCmu KOHOeHCamopa om
PaccmosiHusi Mexcoy NIACMUHAMU, NAOWAOU NAACMUN U 3ANOJHIOWel KOHOeHCamop
cpeobl;, CUlbl MOKA OM  HANPANCEHUS. MedNCOy KOHYAMU VHACMKA — Yenu,
INEKMPUYECKO20 CONPOMUBICHUS NPOBOOHUKA OM €20 ONIUHbL, NIOULAOU NONEPEUHO20
ceuenuss U Mamepuana, yeid npeiomienusl C8emo8o20 Nyuka om yeia naoeHus).

— Tlonumams npunyunvl Oeticmeus d1eKmpu4ecKux Oblmosvix npudbopos( UCMOYHUKOS
MOKA,  HAZPEeBAMENbHbIX — DIEMEHMO8,  O0C8EMUMENbHbIX — Npubopoé u  m.o),
KOHOCHCAMOPO8  PA3IUYHbIX — 6UO08,  IJEKMPOUIMEPUMETIbHLIX  NPUOOPOS,
mpancghopmamopos, INEKMPOMAZHUMOS, pere, aneKkmpoosucamerel,
nOAYNPOBOOHUKOBbIX Npubopos( 0u0008), npunyunsvl paouocessu u menesudeHus,
npuHYyUnsl Oelicmeusi onmuyeckux npubopos ( npuzm, 1UH3 U ONMUYECKUX CUCEM HA
Ux ocHose;

— Ocywecmenams camoCmosimenvHblli NOUCK UH@OPMAYUU ecmecmeeHHO-HAYYHO20
COO0ePICAHUsL C UCNONL30BAHUEM DA3IUYHLIX UCMOYHUKOS( YueOHbIX MeKCmos,
CNPABOYHLIX U HAYYHO-NONYIAPHGLIX — U30AHUU,  KOMNBLIOMEPHBIX  OAHHbIX,
obpazosamenvhblx Humepuem-pecypcos ), ee 00pabomky, aHamu3 6 Yeusix
Gopmuposanus coOCMBEHHOU NOUYUU NO U3YUAEeMOU meMe U BbINOJHEeHUs Y4eOHO-
ucce008amenbCKux U NPOEeKmMHubIX pabom no 31eKmpooOuHamuKe u onmuxe.
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OCHOBBI CHIEHUAIBHOI TEOPUH OTHOCUTEIBLHOCTH
BpinyckHUK HA 0a30BOM YPOBHE  HAYYMTCH:

— OnucelBaTh MPOTUBOPEUMS MEXAY MPUHIUIIOM OTHOCUTENbHOCTH [anunes u
3aKOHAMHU JJIEKTPOJUHAMUKHU, SKCIEPUMEHTHI IO OMNPEACICHUIO CKOPOCTH CBETa
OTHOCHUTENBHO pa3nuuHbix MCO.

— @opMynupoBaTh W MOHUMATh MOCTYJNAThl CIEHUAIBHOW TEOPUU OTHOCHTEIBHOCTH
I'anunes u DitHIITElHA.

— IloHuMarth XapakTep 3aBUCUMOCTH, CBSA3BIBAIOIICH SHEPTUIO0 U UMITYJILC 0€3MaCCOBBIX
YaCTHUII; 3aBUCUMOCTH, CBSI3bIBAIOIIEH PEJISITUBUCTCKUE YHEPTUIO U UMITYJIbC YaCTHUIIbI
C €€ MacCOM.

— OOBACHATH (GU3NYECKHUI CMBICI BEJIMYUH, BXOASIINX B GopMyy DUHIITEIHA.

BorinyckHuK HA 02a30BOM YPOBHE MNOJYYHUT BO3MOKHOCTh HAYUHMTBHCS:
—  Dopmynuposamsv  6b1600bl U3 COOMHOUIEHUL  CBA3LIBANOWUX — PETAMUBUCCKUE
SHEp2U U UMNYIbC YACMUYbl C ee MACCOU, NpPo8OOUMb AHAAU3 NOTYUEHHbIX
COOMHOUIEeHU.

KBanToBas ¢pusuka. Pu3nka aroma 1 aTOMHOI0 siAPa
BrinyckHuK Ha 0230BOM YPOBHE  HAYYHUTCH:

— OOBDSICHAT, OCHOBHBIE CBOMCTBAa KBAaHTOBBIX sBIeHHI: (oTOd(PdeKT, cBeToBOE
JABJICHHUE, PAaAUOAKTUBHOCTb, MOTJIOUIEHUE U UCITyCKaHHE CBETAa aTOMAMH, CHEKTPHI
U3JIyYeHUs] U TIOIVIOLIEHHUS, PAJAUOAKTUBHBIE W3IYyUYECHUS, SJIEPHBIE PEaKIIUH,
MOHU3HPYIOIIIEE U3IIy4YECHHUE, IpeBpalicHue AJIIEMEHTaPHBIX YacTHll,
(dbyHIaMeHTaIbHbIE B3aUMOJICHCTBUS.

— HWcnonbp3oBath Gpuznueckre MOJEIH MPU U3YyUYEHUN KBAHTOBBIX SIBJICHUH.

— OnuceiBaTh KBAHTOBBIE SIBIICHUS, HCIIONB3YS I 9TOTO (U3MUECKHE BEIMYWHBI:
CKOpPOCTh 3JIEKTPOMAarHWTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa W3JIyYCHUS, DYHEPIrus
KBaHTa, noctosiHHas I[lmanka, aToMHas €IWHMIA MAaccChl, 3apsi0BOE€ U MacCOBOE
YUCJla, DHEPrusl CBSI3M M YAECIbHAs DSHEPrUsl CBSA3M ATOMHOIO $1pa, MEPUOX
MoJjypacnajaa, IOIJIOMIEHHAsT J03a W3JIyYEeHHS, MOIIHOCTH IOTJIOIMIEHHOW 03B,
SKBUBAJICHTHAS J1034.

— HWcnonb3oBath 0003HaUeHUST PUBNUECKUX BEIIMYUH U SIUHUI] (DU3NIECKUX BETUINH B
CH, mpaBUIBHO TPAKTOBATH CMBICI UCTIONB3YEMBIX (PU3NUECKUX BETUYHH.

— OnuceiBaTh IBOMCTBEHHYIO MPUPOAY CBETa, OOBACHATH €€ Ha OCHOBAHWUU THIOTE3BI
ne bpoiins; moHMMaTh O0COOEHHOCTH MHKPOOOBEKTOB, HW3Y4aeMBIX KBaHTOBOU
MEXaHUKOW, HEBO3MOKHOCTh MOJHOCTBIO OIMKCATh UX C MOMOIIBI0 KOPIIYCKYJISIPHOU
WM BOJIHOBOM MOJENN: OOBACHATH B3aUMOCBS3b (DU3WYECKUX BEJIMYUH B
COOTHOUIEHUAX HeonpeaeneHnoctei ['eiizenoepra.

— IlpuBoguTh mpHUMEPHl SBICHHUM, NOATBEPKIAOIIUX KOPIIYCKYJISIPHO-BOJIHOBOM
Iyalu3M, IPUMEPBI SKCIIEPUMEHTOB, TOATBEPKAAIOIINX TUNOTE3Y Ae-bpoits.
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— lloHumarbs cmbIci (DU3UYECKUX 3aKOHOB M IOCTYJATOB ISl KBAaHTOBBIX SIBICHHI:
3akoHOB  (QoTodddexra, moctynaToB bopa, 3aKOHOB COXpaHEHHUS HHEPIUH,
ANEKTPUUECKOr0 3apsifa, MacCoOBOIO M 3apsOBOr0 YHCEN, 3aKOHAa PaJUOAKTUBHOIO
pacnaga, ypaBHeHMs OWHIITelWHa M (oTodpdexra, OOBACHATH COIEpKAHUE
3aKOHOB Ha YPOBHE B3aUMOCBSI3U (PU3MUYECKUX BETUYUH.

— Pemath 3aaun ¢ MCNOJIB30BAHUEM 3aKOHOB COXPAHEHUS! YHEPTUH, JIEKTPUUECKOrO
3apsijia, MacCoOBOT'O M 3apsI0BOI0 YUCEIN, 3aKOHA PaJMOaKTUBHOIO pacnaja .

— lloHMMaTh TpPUYMHBI PAAUMOAKTUBHOCTH, CHOCOOBI PAaJMOAKTUBHOIO pacraja,
OOBSCHATH MpaBUJIa CMEUIEHUS MIPU PaIMOAKTUBHBIX pacnajax.

— IloHuMaTh IpUHLUI JO3UMETPA.

— TloHuMaTh 3K0JIOTMYECKHE MPOOJIEeMbl, BO3ZHUKAIOIINE MPU UCIIOJIb30BAHUU aTOMHBIX
anektpoctaHiuii(ADC).  Ilytu  pemeHus  3TUX  OpoOieM,  MEPCHEKTUBBI
UCIIOJIb30BaHUSI aTOMHOW SHEPTETUKHU.

BoeinyckHuK Ha 0230BOM YPOBHE MOJYYHMT BO3MOKHOCTh HAYYHMTBHCH:

— Ilpusooums npumepvl nNpaKmMu4ecKko2o UCNOIb30GAHUS 3HAHUL O KBAHMOBLIX
AGNEHUAX U PU3UYECKUX 3AKOHAX, NPUMEPbL GIUAHUSA PAOUOAKIMUBHBIX U3TIYYEHUl HA
JHCUBLLE OP2SAHUIMYL, UCNONBL308AMb IMU 3HAHUSA 8 NOBCEOHEBHOU HCUZHU — 8 ObIMY, 8
VUeOHbIX  yensx, Ol COXPAHEHUs 300p06bsi U  COOMOOeHUs  PAOUAYUOHHOU
bezonacrocmu.

— Tlonumams npunyun Oeticmeus 1a3epos, NPUBOOUMb HNPUMEPLL UCNOIb308AHUS
COBDEMEHHDIX JIA3EPHBIX MEXHON02UU, NOHUMAMb OCHOBHbBLE NPUHYUNBL, HOTOHCEHHbLE
8 OCHOBY pabomvl AMOMHOU IHEPeemuKU, UMepumenbHovlx npubopos, usuueckue
OCHOBbL UX pabOmMbl, UCNOILIOBAHHbBLE NPU UX CO30AHUU MOOENU U 3AKOHbL PUIUKU.

— Obvscuambs  ocHOBHble noaodceHuss meopuu bopa ons  amoma 8o0opooa,
UCNONIL308AMb IHEPLEMUUECKYI0 OUACPAMMY Ol 0OBACHEHUsT CNeKMPO8 UCNYCKAHUS
U NO2I0WeHUs amomMa 8000POOd.

— Paccmampueams memoowr pecucmpayuu UOHUSUPYIOWUX PAOUOAKINUBHBIX SO0EPHbBIX
U3TTYYeHULl, MemoObl 3aUujUmsl OM PA3HBIX 8UO08 PAOUOAKMUBHO20 U3LYYEHUSL.

— Pewams 3a0auu ucnonwvsya suauue ypasweHus unwimeuna 011 (omosghgexma,
nocmynamog bopa. Ilpasuna xeanmosanus, 3aKOHO8 pPAOUOAKMUBHO20 pPACNAOQ,
npasun  cmewerus npu aivga u  bema-pacnadax. 3aKOHO8  COXPAHEHUs
INEKMPUYECKO20 3apA0a. DHepeUU U UMNYIbCA NPU A0ePHbIX PeaKyusix.

— Ocywecmenams camoCmosmenvHblli NOUCK UH@OPMAYUU ecmecmeeHHO-HAYYHO20
COO0epICaHUss C UCNONb30BAHUEM DA3IUYHLIX UCMOYHUKOS( YueOHbIX MeKCmos,
CNPABOYHLIX U HAYYHO-NONYIAPHBLIX — U30AHUU,  KOMHBLIOMEPHBIX  OAHHbIX,
obpasosamenvHvlx HMHmepHem-pecypcos ), ee 00pabomKy, awamuz 8 Yeusix
Gopmuposanus coOCMBEHHOU NOUYUU NO U3YUAeMOU meMe U 8bINOJHeHUs Y4eOHO-
ucce008amenbCKux U NPOEeKmHubIX pabom no K8AHMOBLIM AGIEHUSIM.

Crtpoenue BceesienHoM

BLIHyCKHI/IK Ha 0a30BOM YPOBHE HaAYy4YUTCH:
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— IloHuMaTh OCHOBHBIE METOJBI HMCCIIEJAOBaHUS YyIAJICHHBIX OOBEKTOB BceleHHOi.
OnuceiBath cTpykTypy ConmHua u (u3MyYecKue MPoLEecChl, MPOUCXOAIINE Ha
Conniie; 00bsicHITH 0ocoOeHHOCTH cTpoeHus ConHeuHoi cuctembl( CosHIla, TUTAHET,
HEOECHBIX Tell), IBIKECHUS TIJIaHET U HeOECHBIX Tes( acTepOU0B, KOMET, METEOPOB).

— IlpuBoguTh (QuU3MYECKHE XapaKTEPUCTUKU 3BE31 U paccMaTpuBaTh (U3UUYECKUE
MIPOLIECCHI, TPOUCXOISALIUE CO 3BE€3/IAMH B MPOLIECCE IBOJIOLIIH.

— IloHuMarh 0COOEHHOCTH CTpPOCHMS [ amakTHKU, JPYTUX 3BE3AHBIX CHUCTEM, MATCPUU
Bcenennon.

BorinyckHuK Ha 0230BOM YyPOBHE NOJYYHMT BO3MOKHOCTb HAYYHMTBHCH:

— Vkazvieams obwue ceoilicmea u paziuuus niamem 3eMHOU 2pYynnvl U NiaAHem-
eueanmog, manvix men ConneuHou cucmemsl U OOTLUUX NAAHEM.

— Hcnonvzosams kapmy 36e30H020 HeOA NPU ACMPOHOMUYECKUX HAOIIOOEHUSIX.

— Bocnpouseooums cunomesy o npoucxodcoenuu CoHeuHOU cucmemvl, ONUCHIBAMNb
agonoyuto Beenennou coenacrno cunomese bonvuiozo é3puisa.

COAEPKXAHHUE YYEBHOI'O NIPEIMETA «®U3UKA»

du3nka U ecTeCTBEHHO-HAYYHBII MeTO/l NO3HAHNUS MPUPOABI

®duszrka — GpyHaaMeHTaIbHAS HayKa O MpUpoe. MeToIbl HAyYHOT0 HCCIe0BaHUS
dbuznveckux sBieHu. MoaenupoBanre GU3NIECKUX SBJICHUH U TTpolieccoB. DU3NUECKU
3aKOH — I'PaHULIbl TPUMEHUMOCTH. DU3NUECKre TEOPUHN U IPUHIUIT COOTBETCTBUS. PoJib 1
MecTo (U3uKH B (GOPMUPOBAHUM COBPEMEHHON HAyYHOM KapTUHBI MUPA, B IPAKTHUECCKON
NESITEIbHOCTH JIIoJeu. Dusuka u Kyromypa.

MexaHuka

Kunemaruka

['paHuLIBI MPUMEHUMOCTH KJIACCUUYECKON MEeXaHUKH. [1onokeHune Tena B MpOCTPaHCTBE.
CriocoObl onMcanusi MEXaHUUYECKOTo ABKeHus. CucTembl oTcuera. Baxkueime
KMHEMAaTUYECKNE XapaKTEPUCTUKU — IIEPEMEIIEHUE, CKOPOCTh, yCKOpeHue. [Ipsmonnnerinoe
paBHOMEpHOE ABWKEeHHE. OTHOCUTENBHOCTh ABMKEHHS. (CloXeHue nepeMeleHuii 1
ckopocteit. Cpeansisi ckopocth. [IpsmonuHeitHoe paBHOYyCKOpeHHOE ABMkeHne. CBOOOIHOE
najseHue. PaBHOMeEpHOE ABMIKEHUE 110 OKPYKHOCTH. YTIIOBast CKOpocTh. [lepron u yactora
BpateHus. CKOpOCTh U YCKOPEHUE MPU PABHOMEPHOM JIBHKEHUU MO OKPYKHOCTH.
OCHOBHbBIE MOJIETU TEN U IBUKEHUU.

JInnamuka

B3aumopericteue ten. Macca. Cuna. [Ipuanun cynepnosunuu cuii. CUiibl B MEXAHUKE.
3akoHbl BceMupHOro taroreHus. /J[BukeHue miaHeT U HCKYCCTBEHHBIX CIYTHUKOB. Bec
tena. Hesecomocts. Jlepopmaruu. Cuna ynpyroctu. 3akoH ['yka. Cuna Tpenus. 3akoH
cyxoro TpeHusi. MHepumanbHas cuctemMa oTcyeTa. 3aKkoHbl MeXxaHuku HproToHa.

16



3aKOHBI COXpaHeHH S

NmMnynbsc MaTepuaabHOU TOYKU U CUCTEMBI. MI3MEHEHHE U COXpaHEHUE UMITYJIbCA.
Hcnonvzosanue 3axo0H08 mexanuku 0715 00bACHeHUs O8UMNCeHUS. HebeCHbIX mel U 0is
pazeumusi KocmMuyeckux ucciedoganuil. Mexanndeckasi padorta . MOIiHoCTb.
[ToTenmnmanprast 3Heprus. Kunernueckas sHeprusi. MexaHW4YecKast SHEPTHsl CUCTEMBI TEJ.
3aKOH COXpaHEHUs MEXaHUYECKOM IHepruu. Pabora cuisl.

CraTtuka U ruIpoCcTaTHKA

Pasnosecue Mamepuaﬂbﬂoﬁ mMo4YKUu u I/I’l6€p0020 mena. Ycnoeus PABHOBECUAL. Momenm cunwi.
Pasnosecue srcuokocmu u caza. ﬂeuofceﬂue arcuoKocmell u 2az08.

MexaHnuecKkue KoJ1e0aHUs U BOJTHBI

CB0OO/IHbIE U BBIHYX/ICHHbIEC KOJeOaHMs. Y CIOBUSI BOSHUKHOBEHUS KOJICOaHMIA.
Mexanundeckue koneOanus. [[nnaMrka Mmexannueckux konedanuii. ['apmonnyeckue
KosnieOanusg. MareMaTuyeckuid U MpYy>KUHHBIN MasTHUK. [IpeBpalienus sHepruu npu
kosneOanusx. Beinyxxaennblie konebanus. Pesonanc. MexaHnudeckue BOJHBI. 3BYK.
CBoIiCTBa BOJIH U OCHOBHBIE XapAKTEPUCTUKU. DHEPTHUSI BOJIHBI.

MouJekyasipHas GU3NKa U TEPMOJANHAMHUKA
MouJiekyasipHas pusnka

MonekyngapHo-kunetnyeckas  teopuss  (MKT)  crpoenmss  BemiectBa U €€
AKCHEPUMEHTAIbHBIE J0Ka3aTeabcTBa. PazMepbl monekyn. bpoyHoBckoe nBuxkeHue. Cuibl
B3aMMOJICHCTBUSI MOJIEKYJ. AOCOJIOTHAs TeMmIepaTypa Kak Mepa cpeJHed KWHETHYECKOM
SHEPI'UM TEIUIOBOTO JBMKEHUS YaCTHUIl BelecTBa. MoJienp uaeanpHoro rasa. Jlapnexue rasa.
OcHoBHOoe ypaBHeHne MKT.YpaBHeHHE COCTOAHMS HACAIBHOTO Ta3a. YpaBHEHUE
MemnneneeBa—Knaneipona. ['a30Bbie 3aKOHBI.

ArperaTtHble COCTOSIHUSI BeliecTtBa. Moodenv cmpoenus cuokocmeti. HachIIeHHBIN TMap.
Biaxxnocts Bo3ayxa. CBOMCTBA JKUAKOCTEH M TBEPJIBIX TEI.

TepmoannamMuka

Buytpennsisi sHeprus. Paborta u Teruionepenada Kak CrocoObl M3MEHEHHUS BHYTpPEHHEH
sHeprud. [lepBblil 3aK0H TepMoauHaMUKHU. [IpruMeHeHne nepBoro 3akoHa TEPMOJAMHAMUKH K
u3omnporeccam. HeoOpaTUMOCTh TEIMJIOBBIX MPOIECCOB. [IpUHIMIBI AEHUCTBUS TETUIOBBIX
MamuH. Bropon 3akon tepmoauHamuku. KII/[ TemioBeix nBurarenei.

JJIeKTPOAUHAMUKA
DJIeKTPOCTATHKA

OnekTtpuzanus. OJIEKTPUYECKUNA 3apsll. 3aKOH COXpPaHEHUsl HSJIEKTPUYECKOTO 3apsna.
Onektpuueckoe mone. 3akoH Kynona. Hanpspk€HHOCTh 3MEKTPOCTATHYECKOTO  MOJIA.
[Mpunuun cynepno3uiuu nosneil. [IpoBogHUKM, MOTYIPOBOAHUKY U JUAIEKTpUKU. PaboTa
AJEKTPOCTATHYECKOTO MOoJA. [loTeHuman 3JIeKTpOCTaTUYECKOro MOJIS. Konaencarop.
DIIEKTPOEMKOCTh KOHAEHCATOPA. DHEPTHUsl JNEKTPUUECKOTO TOJISL.

17



I1OCTOSHHBIN JIEKTPUYECKUM TOK. DJIEKTPOABMKYILIAS cviIa. 3akoH OMa ISl ITOJIHOW LIETIH.
DJEKTPUYECKUU TOK B IIPOBOJHMKAX, DJIEKTPOJIUTAX, ITOJYIIPOBOJHUKAX, Ta3aX U BaKyyMe.
Ceepxnpogooumocmo.

IloCcTOAHHBIN TOK

[locTosHHBIN 3neKkTpudecKkuil ToK. 3akoH OMa Jiis yyacTka 1enu. PaboTa 1 MOIIHOCTh TOKA.
3akon Jlxoyna-JIenua. OnekTtpoaBwkymias cuia. 3akoH Oma s MOJHOW —LEnH.
ComnportuBnenue. IlocnenoBarenbHOE W HapaJUIEIbHOE COEAWHEHHE ITPOBOJHUKOB..
DNeKTpUYEeCKUil TOK B MPOBOJHUKAX, JEKTPOJIUTAX, NOJYIPOBOJHUKAX, Ta3aX U BaKyyMe.
Csepxnpogooumocme.

MarautHoe nmoJjie

MarunurtHoe nosie. Bzaumoaenctsus TOkoB. UHAYKIMA MarHuTHOrO 110Jid. JlercTrue
MAarHMTHOTO MOJIsl HAa TPOBOJAHUK C TOKOM M JBHXKYIIYIOCS 3apsbKeHHYI0 yactuiy. Cuna
Awmriepa u cuina Jlopenna. DaexkTpousmMepuTeNbHble TPUOOPHl. MarHuTHbIE CBOMCTBA
BEIIIECTBA.

DJIeKTPOMATHUTHAS UHAYKUMS

SBieHUE IEKTPOMArHUTHOM UHAYKIMU. MarHuTHBIN OTOK. 3aKOH AJIEKTPOMAarHuTHOM
WHIYKIUU. DNeKTpoMarautHoe nojie. [lepeMennslit Tok. Ilpasuno Jlenya. SIBnenue
caMOMHAYKIMHU. NTHIIYKTUBHOCTb. DHep2us d1eKmpOMASHUMHO20 NOJIA.

JJIeKTPOMATHUTHBIE KOJIeOAHUS U BOJHBI

DOnekTpoMarHuTHble Kojiebanus. KoinebarenbHblli KOHTYp. IIpeBpaiieHwe SHepruu mpu
AIEKTPOMArHUTHBIX KOJIeOaHUSIX. AHanorust MEXKIY MEXaHUYECKUMHU U
AJICKTPOMArHUTHBIMU KoseOaHussmMu. I[lepemenHbIi snekTpuueckuii Tok. I[IpomsBojacTBoO,
nepenaya u norpedieHre AMEeKTposIHeprun. TpaHchopMaTopsl.

DJIEKTPOMArHUTHBIC BOJIHBI. [Ixana 3JIEKTPOMArHUTHBIX BOJIH. CaoiicTBa
AJIEKTPOMArHUTHBIX BOJIH. /[Mama3oHbl 3JIEKTPOMATHUTHBIX W3JIyYEHUN UM UX MPAKTUYECKOE
npumeHenue. [lepenaya napopManny ¢ MOMOIIBIO JIEKTPOMATrHUTHBIX BOJIH.

I'eomeTpuyeckasi onTuka

I'eomerpuueckas ontuka. VCTOUHMKK cBeTa. 3aKOH MPSMOJIMHEHHOIO PaclpOCTpPAHEHUS
cBeTa. 3aKOH oTpaxkeHusi cBera. llocTpoeHne H300pakeHUs B MJIOCKOM 3epKaye. 3aKOoH
npenomiieHus cBeta. Jucnepcus ceta. JImu3bpl. OmnTtuyeckas cuia auH3bl. [locTpoenue
n300pakeHni B MuH3axX. [ a3 u 3penne. OnTudecKkre mpruoophl.

BoaHoBas onTuka

BonunoBeie cBoiicTBa cBeta. BomnoBoit ¢poutr. Ilpunnun Iwiirenca. Mutepdepenuus.
Hucnepcusa. Hudpakuusa. Judpakinuonnas pemietka. llomepedHOCTh  CBETOBBIX BOJIH.
[Tonspuszauus ceera.
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OCHOBBI CHGHI/IaJIBHOﬁ TCOPHUHU OTHOCUTCIIBHOCTU

NHBapuaHTHOCTP MOAYJS CKOPOCTH CB€Ta B BakyyMe. [IpMHIMI OTHOCHUTEIBHOCTH
OiiHmTeitHa. CBsi3b Macchl M HEPTUU CBOOOJHOM YaCTHUIbl. DHEPTHUs OKOSI.

KBanToBasi pusuka. ®u3suka aroMa 1 aTOMHOI'0 sApa
KBaHTBI U aTOMBI

CgetoBeie kBaHThL. [umoreza M. Ilnanka. ®otosnekrpudeckuit >Ppdext. YpaBHEeHHE
OiinmreitHa s gotoddpdexkra dDoron. [laBnenune cBeta. KopryckynsipHO-BOJIHOBOM
nyanusMm. Coomuoutenue Heonpeodenennocmeli I etizenbepea.

IInanerapnas monens atoma. Teopust bopa. Criektpsl uznydeHus. CHeKTpbl MOMVIOMIECHMUS.
CnextpanbHblii a”Hanu3. OOBSCHEHHE JIMHEMYATOro CIEKTpa BOJAOPOJA Ha OCHOBE
KBaHTOBBIX MMOCTYNaTOB bopa.

ATOMHOE SI/IPO M JIEMEHTAPHBIC YaCTHUIIBI

CoctaB U cTpoeHHe aTOMHOro siapa. Anepusie cuibl. JledekT Macchl. DHEprus CBS3U
aTOMHBIX si/iep. Buabl panoakTUBHBIX MPEBPAILICHUI aTOMHBIX SIJIEP.

3aKOH paAuMOaKTUBHOTO pacmnajga. SAnepHele peakuuu. llenmHas peakius OeneHus sAeEp.
S nepHblii peakTop.

9J’I€MCHTapHI>I€ YaCTHUIIbI. CDYHI[aMGHTaHBHBIG BSaHMOﬂeﬁCTBHH. ﬂI[CpHaSI OHCPICTHUKA.

Crtpoenue BceseHHo
CosiHeuyHas1 cCHCTEMA

Connne. Conneunass cuctema. Ilmanetst u gpyrue Tena (CoOJHEYHOM  CUCTEMBI.
CoBpeMeHHBIE TTPEACTABICHUS O MPOUCXOXKACHUHU U 3BooMU CoJIHIIa U 3BE3].

3Be3anl M 'anakTHKH

3Be3npl. Pusnueckne xapakTepucTuku 3Be3n. Kmaccudukaius 3Be3. 3Be3bl U UCTOUHUKH
ux sHeprud. ['amakruka. [Ipencrasnenne o CTpoeHUU U 3BOJIIOUNHU BeeneHHou.

IIpumepHbIii NepeYeHb NPAKTHYECKHUX U JIA00OPATOPHBIX padoT
(Ha BBIOOp yuuTeJIs1)
[Ipsimbie n3MepeHus:

— HU3MEPEHUE MIHOBEHHOM CKOPOCTHM C HCIOJb30BAaHUEM CEKYHAOMEpA WU
KOMIIbIOTEpA C TaTYUKAMU;

— cpaBHEHHE Macc (110 B3aUMOJAECHCTBHIO);

— HU3MEPEHUE CUJl B MEXAHUKE;

— HU3MEpEHUe TEMIIePATYPhl )KUIAKOCTHBIMU U HU(PPOBBIMU TEPMOMETPAMH;

— HU3MEpEeHue TePMOAMHAMUUYECKUX MapaMeTpOB rasa;
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m3mepenue DJ1C ncTouHuKa ToKa;
U3MEPEHUE CWIBl B3aWMOJCHUCTBUS KATyIIKH C TOKOM M MAarHuTa IOMOIIBIO
AIEKTPOHHBIX BECOB;

KocBenHbie u3amepenusi:

U3MEpEHHE YCKOPEHHUS;
U3MEpEeHHEe YCKOPEHHUs: CBOOOHOTO MaICHNUS,

M3MEpEeHHE YACTbHOU TEIUIOTHI TUTABJICHUS JIbA;

W3MEpEeHHE HANpPsHKEHHOCTH BHXPEBOTO JJIEKTPHYECKOTro Most (Mpu HaOMIOICHUN
AIIEKTPOMArHUTHON MHAYKIINN );

U3MEepEeHNe BHYTPEHHETO COMPOTHUBIICHUS HCTOYHUKA TOKA,

OIpe/iesIeHUe TTOKa3aTelNs MPeTOMIICHUS CPeIbl;

nu3MepeHne (POKyCHOTo paccTOsIHUA cCOOMpPAIOLIeH U paccenBaroIei INH3;
OTIpe/ieTICHUE ITTMHBI CBETOBOM BOJIHBI,

OTIpe/ieTICHNE MMITYJIbCa W DHEPTMH YACTUIIBI MPHU JBIKEHUU B MarHUTHOM ToJie (110
dotorpadusim).

HaoJuronenue aBJIeHUM:

HAOJIFOJICHUE MEXaHWYEeCKUX SBJICHUH B HMHEPIUAIBHBIX M HEWHEPITHAIBHBIX
CHUCTEMax OTCYETa;

HaOII0/ICHNE BBIHYKICHHBIX KOJICOaHUI U Pe30HAHCA;

HaOmonenue nuddysnm;

HaOIIOJICHHE SIBIICHUS DJIEKTPOMArHUTHON WHIYKIIUH;

HaOJTI0/ICHIE BOJTHOBBIX CBOMCTB CBeTa: MuUMpakivs, HHTepPEPCHIINS, MOJIPU3AIUS;
HaOIIOZICHHUE CIIEKTPOB;

BEUCpHUE HAOIIOACHUS 3Be3/, JIVHBI U TUIAHET B TEIECKOI MU OMHOKIIb.

HUccaenoBanua:

UCCJIEOBAaHUE PABHOYCKOPEHHOTO JBUXEHUS C MCIOJIB30BAHUEM 3JIEKTPOHHOIO
CEKyHJOMEpa WU KOMIIbIOTEpA C JaTYUKAMU;

UCCJIEIOBAHUE JIBUKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO;

HCCIIEIOBAHNUE KAUYCHUS LIWIMHAPA IT0 HAKIOHHOM IIOCKOCTH;

HCCIIEJOBAHUE U30IIPOLIECCOB;

MCCJIeIOBAaHNE U30XOPHOTO TpoIlecca U OlleHKa a0COIOTHOTO HYJIS;

HCCIIEIOBAHUE OCTBIBAHMS BOJIBL;

HCCIIEIOBAHNUE 3aBUCUMOCTHU HAIPSKEHUS HA MOJI0CAaX UCTOYHHUKA TOKA OT CUJIbI TOKA
B LIEIN;

HCCIIEIOBAHNUE 3aBUCHUMOCTH CHJIBI TOKA YEPE3 JIAMITOUKY OT HANPSIKEHUS HA HE;
HCCIIeIOBAaHUE HAarpeBaHUs BOJIbI HarpeBaTeleM HEOObIION MOIIHOCTH;
WCCIIEIOBAHUE SIBJICHUS AJIEKTPOMAarHUTHOM MHIYKLWH;

WCCIIEIOBAaHNUE 3aBUCHUMOCTH YIJIa IPEJIOMIIEHHUS OT YyIJja MaJIeHus;

HCCIIEIOBAHUE 3aBUCUMOCTH PACCTOSIHUSI OT JIMH3bI JO U300pakKeHUsl OT PACCTOSHUS
OT JIMH3BI JI0 ITPEIMETA;

WCCIIEIOBAHUE CIIEKTPa BOJOPOA;

UCCIIeIOBAaHUE IBUKEHUS IBOMHBIX 3BE3]1 (IO EYaTHBIM MaTepuasiam).
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IIpoBepka runore3 (B TOM 4mcjie MMEIOTCS HeBEPHbIe):

OpU JBIKEHUH Opycka IO HaKJIOHHOW IIJIOCKOCTH BpeMs TMEpeMelIeHUsl Ha
OMpEICICHHOE PACCTOSIHUS TeM 0oJIblile, ueM OO0JbIle Macca OpycKa;

Opu  JBWKEHUM Opycka TIO  HaKIOHHOW  IUIOCKOCTH  CKOPOCTh  MPSAMO
MPONOPIIMOHATIFHA TTYTH;

IIPU 3aTyXaHWU KOJeOaHUI aMIUTUTy1a OOpaTHO MPOMOPIIMOHAIBHA BPEMEHH;
KBaJpaT CPEIHEro MepeMelIeHrss OPOYHOBCKON YaCTHIBI MPSMO IMPOMOPLIHUOHATICH
BpeMeHU HaOmoaeHus (1o tpekam [leppena);

CKOPOCTH OCTBHIBAHHUS BOJABI TMHEHHO 3aBUCUT OT BPEMEHH OCTHIBAHUS;

HaNpsOKEHUE TPU TOCIIEI0BATEIbHOM BKIFOUEHUH JIAMIIOYKH M PE3UCTOpa HE PAaBHO
CyMMe HanpspKEHUH Ha TaMIIOYKe U Pe3UCTOPE;

yTOJI IPEJIOMIICHUS TIPSIMO TIPOTIOPITUOHAJICH YTy MaIeHUS;

NpY TUIOTHOM CJIOKEHHUH JIBYX JIMH3 ONITUYECKUE CHIIBI CKJIAIbIBAIOTCS,

KoncTpynpoBanue TeXHHYEeCKHX YCTPOMCTB:

KOHCTPYHUPOBAHUE HAKIIOHHOM IUIOCKOCTH € 3amaHHbiM KII/;

KOHCTPYHUPOBaHHWE HAKJIOHHOW TIJIOCKOCTH, 10 KOTOPOM OpYyCOK JBUKETCA C
3aJJaHHBIM YCKOPEHUEM;

KOHCTPYMPOBAHHUE JIEKTPOIABUIATEIIS.
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TEMATHYECKOE INTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHUE KAXKJIOU TEMBbI

TEMA 10 KJIACC 11 UTO
KJIACC ro
1. | ®du3uka U eCTECTBEHHO-HAYYHbII MeTO/ 2 2
MO3HAHMUS TPHPObI
2. | Mexanuka 37 7 44
KunemaTuka 14
Jlunamuka 12
3aKOHBI COXpAaHEHUS B MEXaHUKE 9
Cratuka v TUAPOCTATUKA 2
Konebanus u BOJIHBI 7
3. | MonekyasipHasi puznka u 15 15
TePMOANHAMHKA
MoutekynspHas hu3nKa 10
TepmoauHaMuKa S
4. | DJIeKTPOAMHAMHKA 14 35 49
DieKTpocTaTHKa 7
[TocTOSTHHBIN TOK 7
MarsuTHoe 1oie /
DeKTpOMarHUTHAS HHTYKIIHS 8
DJICKTPOMAarHUTHBIC KOJICOAHUS U BOJTHBI 7
I'eomeTpudeckas onTruka 7
Boanosas onruka 6
5. | OcHOBBI cHIENMATBHOI TEOPUH 2 2
OTHOCHTEJIbLHOCTH
6. | KBanroBas ¢pusuka. ®usuka atomMa u 16 16
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aTOMHOTIO f1/Ipa

KBaHTBI 1 aTOMBI

AToMHOE SAAPO U 9JICMCHTAPHBIC YaCTHIIbI

Crpoenue Beenennoii 8 8
ConHeunas cucreMa 3
3Be3/1bl U TATAKTUKH 5

HUTOI'O 68 68 136
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KTII 10 kaacc

Ne Ne @u3KKa U eCTeCTBEHHO-HAYYHbII MeTO0/] MO3HAHUS NPHUPOIBI 2

ypoka

1 1 dmsuka — pyHIaMeHTaIbHAs HAayKa O MpHupoJie. MeToabl HaydHOTO
ucciefoBanus (pru3muecKux sBieHnit. MonenupoBanue GU3NYECKHX SIBICHUH U
nporeccoB. Pu3nvecknii 3aK0OH — TPAHUIBI TPUMEHHUMOCTH.

2 2 du3nuecKre TEOPUH U IPUHIIAIT COOTBETCTBUS. Poib n Mmecto (pusuku B
(hopMHpOBaHUM COBPEMEHHOM Hay4YHOUN KapTUHbBI MUPA, B IPAKTUUECKOU
JIEATEIIbHOCTH JIOJeN. Dusuxka u Kyismypa.

Mexanuka 31

Kunemaruka 14

3 1 ['pannIBI MPUMEHNMOCTH KJIaCCUYECKOM MexaHUKH. [lonoxeHne tena B
npocTtpancTBe. CrocoObl OMMUCAHUSI MEXaHWYECKOTO MBIKEHUS. CUCTEMBI
oTcyeTa.

4 2 Baxneiine KnHEMaTHYECKHE XapaKTEPUCTHKU — NIEPEMEIIIEHUE, CKOPOCTH,
YCKOpEHHE.

5 3 [IpsimonuHeliHOe paBHOMEPHOE IBMKEHHE. OTHOCHUTEIBHOCTh JBUKECHUS.
CroxxeHue nepeMeIeHnii 1 CKOpoCTen

6 4 Cpennsist CKOpOCTh

7 5 [IpsiMonnHeiHOe paBHOYCKOPEHHOE JBU)KEHUE.

8 6 [IpsiMonrHeiHOe paBHOYCKOPEHHOE JBU)KEHUE.

9 7 Pemenue 3amau

10 8 CBo0OOgHOE TTafieHne

11 9 CBo0OOgHOE TTafieHne

12 10 PaBHOMEpHOE IBUXKEHKE IO OKPYKHOCTH. YTJI0Bast CKOpocTh. [lepuon u
4acTOTa BPALCHMUSL.

13 11 CKOpOCTb U YCKOpEHHE MPH PABHOMEPHOM JABHKEHHH 10 OKPYKHOCTH

14 12 JIaGopatopHas pabota Ne 1 «M3yueHune qBUKEHUS Teja 10 OKPY>KHOCTH».

15 13 OcHOBHBIE MOJIENIN TEN U JBUKECHUM.

16 14 Kontponsnas padora Ne 1 no teme « Kunemarukay
JAunamMuka 12
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17 1 B3aumoneiictBue ten. Macca. Cuina. [IpuHUum cyneprno3uiiuy Cuil.

18 2 Cuiibl B MEXaHHKE

19 3 WNuepumansHas cuctema oTcueTa. 3akoHbI MexaHuku HproToHa.

20 4 3akoH BecemupHOro TSArOTeHUS

21 5 JIBMKEHHE TJIAHET U UCKYCCTBEHHBIX CITyTHUKOB.

22 6 Bec Tena. HeBecomocTs.

23 7 Hedopmaruu. Cwta ynpyroctu. 3akoH ['yka

24 8 JIaGopatopHas padota Ne 2 «3MepeHne KeCTKOCTH TPYKHHBI)

25 9 Cuna Tpenusi. 3aKOH CyXOTO TPEHHSL.

26 10 JlaGopatopHnast pabota Ne 3 «3mepenune kod(hUIEHTA TPEHHUS CKOJIBKESHHUSD)

27 11 3akoHbl Mexannku Herotona. Penrenue 3amad.

28 12 KonTtponsnas padora Ne 2 o teme «/Iunamukar
3aKoHBI COXpaHEHHsI B MEXaHUKe

29 1 Nmmynbc MaTepralbHOM TOYKH U CUCTEMBI. MI3MeHeHne u coxpaHeHue
UMITYJIbCA.

30 2 Hcnonvsosanue 3axonoe mexanuxu 0Jist 00bACHEHUS 08UNCEHUsI HeOeCHbIX meil U
0/151 pa36uUmMusi KOCMUYECKUX UCCIe008AaHULL.

31 3 Mexanudeckast pabota . MOIIIHOCTh

32 4 [TorenuumansHas sHeprusi. Kunernueckas sHeprus

33 5 MexaHu4eckast SJHEPTUsl CHCTEMBI TeJl.

34 6 3aKOH COXpaHEHUs MEXaHUYECKON IHEPTHUU.

35 7 JlaboparopHas pabota Ne 4 « M3ydeHune 3akoHa COXpaHEHUS MEXaHUUYECKOMN
SHEeprum»( WIN «OTPEACICHNUE SJHEPTUU U UMITYIILCA TI0 TOPMO3ZHOMY ITYTHY)

36 8 Pabota cunel. Pemenue 3amau

37 9 KonTtposnpHast padota Ne 3 1o Teme «3akOHBI COXpaHEHUs
CraTnka  ruipocTaTHKa

38 1 PaBHOBecue MaTepuanbHON TOYKU U TBEPJOTO Tea. Y CIOBUS PAaBHOBECHUS.
MOMEHT CUJIBI.

39 2 PaBHOBecHe )XHIKOCTH ¥ ra3a. J|ByKeHUE KUKOCTEH U Ta30B.
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MOJIeKyJIﬂpHaﬂ (l)I/I3I/IRa U TEpMOAUHAMHUKA

15

MoaekyasipHas pusuka 9

40 1 MounekynspHo-kuHetuueckas teopuss (MKT) crpoenus BemectBa u ee
JKCIIEPUMEHTAJbHBIC JOKa3aTelbcTBAa. Pasmepsl Mosekyn. bpoyHoBckoe
neukeHune. CHITbI B3aUMOJICHCTBUST MOJICKYII.

41 2 AlcomoTHas TeMIeparypa Kak Mepa CpeAHEeW KHHETHYECKOW SHepruu
TEIUIOBOTO JIBFDKCHHUS YaCTHUII BEIICCTBA.

42 3 Monens uneansHoro rasa. [laBnenue raza. OcaoBHoe ypaBaenne MKT

43 4 VYpaBHEHHE COCTOSHHMS  MACAIBHOTO Tra3za. YpaBHeHue MeHaeneeBa—
Knaneiipona.

44 5 T"a30BBIE 3aKOHEI

45 6 JlaGopatopnast pabota Ne 5 «DxcmepumeHTanbHas TpoBepka 3akoHa [ eii-
JIroccaka»

46 7 ArperatHble COCTOSIHHS BeIIeCTBa. Modenb cmpoerust scuoxocmet

47 8 Hacpimennsiit nap. BiaxzocTs Bo3ayxa.

48 9 CBoiicTBa KHAKOCTEH U TBEPbIX Te. Pemnenne 3aay.

49 10 Konmponsnas paooma Ne 4 no meme « Monexynapuas gpusuxa»
Tepmoaunamuka 5

50 1 Buyrpennsis sueprus. Pabora u Teronepenada Kak crocoObl U3MEHEHUS
BHYTpPEHHEH dHEPTUH.

51 2 [lepBriii 3akoH TepmoauHaMuky. [IpumMeHeHme nepBoro 3aKkoHa
TEPMOJIUHAMUKHU K U30IIPOLIECCAM.

52 3 HeobGpatumocTs TemioBbIX mpoiieccoB. [IpuHIMIBI OEHCTBUS  TEIUIOBBIX
MamiH. BTopoii 3akoH TepMOAMHAMUKHI

53 4 KII/] TermoBeIx aBurareinei. Pemenue 3amau

54 5 KoutponpHas pabora Ne 5 mo Tteme «Mousekyasspuass ¢u3uka u
TEPMOIMHAMMKA)

DJIeKTPOAMHAMHUKA 14

DJIEKTPOCTATHKA 7

55 1 DnexTpu3aiusa. DNeKTPUYECKUil 3apsii. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsga. DJIEKTPUIECKOE MOJIE.

56 2 3akon Kymona. HampsokeHHOCTh dyeKTpocTaThdeckoro rmous. [IpuHiumn
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CYIIEPIIO3ULUU TIOJICH.

o7 [IpoBOAHUKH, TIOJIYIIPOBOIHUKH U TUIICKTPUKHU.

58 Pabota anekrpocraTnueckoro noist. [ToTeHmuan 3MeKTpocTaTHYECKOro MOJIs.

59 Konnencarop. D1eKTpoeMKOCTh KOHIEHCATOPA.

60 DHeprus ANEKTPUIECKOro moJist. Pemenne 3amnaq

61 KoHnTponsHas padora Ne 6 o TemMe « DIeKTPOCTATHKA»
IocTOoAHHBIH TOK

62 [TocrostnubIil AnekTpudeckuit Tok. 3akoH Oma s ydactka nenu. PaGora u
MOIITHOCTh TOKa. 3akoH JIxoyms-Jlenna.

63 Comporusnenne. IlocnemoBarenpbHOE W TApajUIeIbHOE  COCJMHCHUE
TTPOBOTHHKOB.

64 3akod OMa 1S TOJTHOM 1Eenu. DIEKTPOABMKYIIAs CUJIa.

65 JlabopaTtopnast padbota Ne 6 «M3mepenune 3J1C u BHYTPEHHETO CONMPOTUBIICHUS
HMCTOYHUKA TOKa»

66 DneKTpUYecKuil TOK B MPOBOJHUKAX, JEKTPOJIUTAX, MOJYIPOBOIHUKAX, ra3ax
1 BakyyMme. CBepXInpoBOAUMOCTb.

67 Kontposbaas padota Ne 7 o teme « [locToOsTHHBIN TOK

68 [ToBTOpenue Tembl «I10CTOSTHHBIN TOK»
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KTII 11 kaace

No 15
ypoka
JuiekTpoANHAMHUKA( POI0JIKEHHE)

MarHuTHoOe noJe 7

1 MarnuTHoe noJie. BzaumonercTeus TOKOB. THAYKIMS MarHUTHOTO MOJIS.

2 Cuna Awmrepa.

3 Cuna Jlopenma.

4 DNeKTpOU3MepUTENbHbIE TPUOOPHI

5 MarHauTHEIE CBOIICTBA BEIIECTBA.

6 JleficTB€ MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM U JIBIKYIIYIOCS
3apsOKCHHYIO YacTuily. Pemenue 3aqa4q

7 KonTponbnas pabora Ne 1o Teme « MarHuTHO€ moJiey.
DJIEKTPOMATHUTHASI HHAYKIHS 8

8 SIBrieHME ANEKTPOMArHUTHOM MHAYKIIMU. MarHuTHBIN MOTOK.

9 JlabopaTtopnast pabota Ne 1 «HaGmroaeHue neiicTBUs MarHUTHOTO TIOJISI HA TOK»

10 3aKOH 3JIEKTPOMarHUTHOM MHIYKIIUH. DJIEKTPOMArHuTHOE TOJIE.

11 JlaGopaTtopnas pabota Ne 2 «/3ydeHue SBICHUS IEKTPOMArHUTHON MHITYKITAW)Y

12 [Tepemennsiii Tok. [Ipasuio Jlenma.

13 SIBnenue caMOMHAYKIUU. THIYKTUBHOCTD

14 DHepeust 21eKmpoMacHUMHO20 NS

15 Kontponbnas pabora Ne2 mo Teme « DNeKTpoMarHuTHasT UHIYKIUS
Mexanuka(mpoaoJiKeHue) 7
Mexanuyeckue KoJie0aHus U BOJTHbBI 7

16 CBOOOIHBIE U BBIHY)K/ICHHBIE KOJIeOaHUs. Y CIIOBUSI BOBHUKHOBEHUS KOJICOaHUIA.

17 Mexanndeckue kojebanus. JlnHaMuKa MEXaHUYECKUX KOJIeOaHMH.

18 I"apmonunueckue xkonebanus. MareMaTH4eCKUil ¥ NPY>KUHHBINA MasTHUK

19 JlaGopatopHast pabota Ne 3 «OrmpeneneHne yCKOpeHHs CBOOOJHOTO MaJeHUS
MIPH TIOMOIIIY MasiTHAKA

20 [IpeBpaienus s3Heprun npu Kojaedbanusx. BeinyxaeHHbIe KoneOanus. Pezonanc
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21

Mexanuueckue BOJHBL. 3BYK. CBOWMCTBA BOJIH U OCHOBHBIE XapaKTEPHUCTHUKH.
DHeprusi BOJIHBL

22 KonTtponsHast padota Ne 3 o teme « Mexanndeckne KoJieOaHusi 1 BOJIHBD)
DJIeKTPOAMHAMHUKA (MPOJ0JIKEHHE) 20
DJIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI 7

23 DnexkrpoMarHuTHbIC Kosiebanus. KonebaTenbHbIi KOHTYD.

24 [IpeBpaiienue sHEPruM Npu NEKTPOMATHUTHBIX KOJIEOaHUAX. AHAJIOTUS MEXKIY
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

25 [IepeMeHHBIN AEKTPUYECKUM TOK.

26 [TpousBocTBO, Nepenaya u notpedieHue eKkTposnepruu. TpanchopmaTopsl

27 OnextpoMarHuTHble BOJHbI. [llkama snekrpomarHuTHeIX BOJH. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH

28 Jlnana3zoHbl 3JIEKTPOMATHUTHBIX M3IyYeHHH W MX MPAKTHYECKOe MpPUMEHEHHE.
INepenaya nHGOPMAITHH ¢ TOMOIIBIO JIEKTPOMATHUTHBIX BOJTH

29 KonTtponbnas pa6ora Ne 4 o teme « DeKTpOMarHUTHbIE KOJIEOaHUS U BOJHbBI»
I'eomeTpuyeckas onTuka 7

30 HUctounnku cBeTa. 3aKOH TPSMOJMHEMHOTO pPacHpOCTPAHEHUS CBETA. 3aKOH
oTtpaxeHus cera. [locTpoenune n3o0pakeHus B IIIOCKOM 3epKalie.

31 3akoH npenomiieHus cBeta. [lucnepcus ceera.

32 JlabGopaTtopnas padota Ne 4 « Mi3amepeHue moka3atesns IpeOMIICHHUS CTEKIIa

33 JIuuzel. OnTudeckas cuia ymH3bL. [locTpoeHne n3o0pakxeHuH B TMH3aX

34 Jlaboparopnas pabota Ne 5 « OmpeneneHue ONTUYECKOW CHIIBI U (POKYCHOTO
PacCTOSIHUS TOHKOW JTMH3bD»

35 I'na3 u 3penue. OntTudeckue NpudOPHI.

36 I'eomerpuueckas onTuka. Pemenue 3amay.

BoJsHoBasi onTuka 6

37 BonnoBoit  ¢ponr. Ilpunuun [roiirenca. HMurepdepenuus, mucnepcus,
T(paKIus CBETOBBIX BOJIH.

38 JudpaxironHas pemerka

39 JIaGopatopHas pabota Ne 6 « OnpezeneHne AIMHbI CBETOBOM BOJIHBD)

40 ITonepeunocTs cBeTOBBIX BOJIH. [lonspu3anus cBera
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41

BoiHoBEIE cBolicTBa cBeTa. PelieHue 3aau.

42 KontponeHast padora Ne 5 mo teme «l'eomerpuyeckas ontuka. BosHoBBIE

CBOICTBA CBETa»
OcHOBBI crIenNATbHON TEOPUH OTHOCUTEJIBLHOCTH 2

43 WHBapuaHTHOCTP  MOAYJS  CKOPOCTM  cBera B Bakyyme. [lpunHuun
OTHOCHUTEIILHOCTH DUHIITEHHA.

44 CBs13b Macchl U PHEPTUU CBOOOTHON YaCTULIBI. DHEPTHUs MTOKOSL.
KBanroBas ¢pusnka. Pu3nka aToMa ¥ aTOMHOI0 sApa 15
KBaHTBI M aTOMBI 7

45 CsetoBsie kBaHTHI. [ unore3za M. [1nanka.

46 ®dorosnextpuueckuil 3¢ dekr. YpaBHeHue DitHiuTeHa 11 poTodrdpdexra

47 ®otoH. /laBieHue cBera.

48 KopnyckynspHo-BoiHOBOM — Aayanu3M. COOTHOILIEHHE  HEONMPEACICHHOCTEN
I'eitzenbepra.

49 [Tnanerapnas moaens aroma. Teopus bopa.

50 Crnextpsbl n3nydenus. CrnekTpsl norjomeHusa. CekTpaabHbI aHATU3.

51 OObsicHEeHHE JIMHEWYaToro CIHEKTpa BOJOPOJa HAa OCHOBE KBAHTOBBIX
nocrynatoB bopa.
ATOMHOE S1IPO H 3JIeMEHTAPHbIE YACTHIbI 9

52 CocraB U cTpOEHUE AaTOMHOTO s71pa. SaepHbIe CUIIbIL.

53 Jedekt macchl. DHEprus CBSI3U aTOMHBIX SI7EP.

54 Bunbl paainoakTUBHBIX NIPEBpALICHUI aTOMHBIX SAEP.

55 3aKOH paJIMOAaKTUBHOTO pacraja.

56 SnepHble peakuu.

57 Iennas peakuus neyeHus saep. SnepHelil peakrop

58 OnemeHTapHble yacTULbl. DyHIaMEHTAJIBHBIE B3aUMOACUCTBHS.

59 SAnepnas sHepretuka. Pemenue 3anaq

60 KontponesHast pa6ota Ne 6 no teme «KBanroBasi ¢pusuka. Pusnka aroma u
aTOMHOIO s1APa»
Crtpoenne BcesienHoit 8
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CoyiHeuHasl cHCTEMA

61

Counne. CoJyiHeyHast cucTeMa.

62

[Inanets! u npyrue tena CoaHEUHON CUCTEMBbI

63

CoBpeMeHHbIE NIPEJICTABICHHS O IPOUCXOKICHUH U 3Botonuu COJHIA U 3BE3 ],

3Be3abl M TAJIaKTHKH

64

3Be31bl. DU3NYECKHUE XapAKTEPUCTHKHU 3BE3/I.

65

Knaccudukamus 38e3/1. 3Be3/161 1 HICTOYHUKH UX YHEPTUU.

66

lNamakTuka. [Ipeacrasienue 0 CTpOCHUM U 3BOIOLNN BCelleHHO.

67

Kontponsnas padora Ne 7 no teme «Ctpoernue BeeneHHoi»

68

[ToBTopenue tembl «Ctpoenue Beenennoi»
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