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Ilnanupyembie pe3yJbTAThI OCBOCHUA Y4eOHOI0 NMpeaMeTa

IInanupyemble JMYHOCTHBIE pe3yabTaThl ocBoeHus OOII

JIM9HOCTHBIC pe3yabTaThl B Chepe OTHOIICHU 00yUaromuXxcs kK cede, K CBoeMy
3I0POBBIO, K TTO3HAHUIO CEOsI:

OpUEHTaIMsl O0y4YarolUXCcs Ha JOCTHKEHHE JIMYHOTO CHACThS, pean3aluio
MMO3UTUBHBIX KU3HEHHBIX MEPCIEKTUB, WHULIHATUBHOCTb, KPEATUBHOCT,
TOTOBHOCTh U CLIOCOOHOCTD K JINUHOCTHOMY CaMOOIIPEICNICHUIO, CIIOCOOHOCTh
CTABUTb LIEJIU U CTPOUTH )KU3HECHHBIC TUIAHBIL;

TOTOBHOCTh M CIOCOOHOCTH 00ecTeunTh ce0e¢ M CBOMM OJM3KUM JIOCTOMHYIO
KU3Hb B IIPOLIECCE CAMOCTOSATEIBHOM, TBOPYECKOM H OTBETCTBEHHOM
JIESATEIILHOCTH;

TOTOBHOCTh M CIIOCOOHOCTH OOyYaromuxcsi K OTCTaWBAHHWIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOI'0O MHEHMS, TOTOBHOCTH M  CIIOCOOHOCTH
BBIPa0aTHIBaTh COOCTBEHHYIO TIO3UIIMIO TIO OTHOIICHWIO K OOIIECTBEHHO-
MOJTUTUYECKUM COOBITHSIM TMPOIIOT0 M HACTOAIIETO Ha OCHOBE OCO3HAHUS U
OCMBICJIEHUS] UCTOPUU, TYXOBHBIX LIEHHOCTEN U TOCTUKEHUM HAILIEH CTPAHBI;

FOTOBHOCTh U CIIOCOOHOCTh  OOY4YalOIIMXCS K  CAMOPa3BUTHIO U
CaMOBOCIIUTAaHHIO B COOTBETCTBHH C OOIIEUYEIOBCUECKUMHU IIEHHOCTIMH U
ujeasaMyd  TpaXJIaHCKOro  oOIecTBa, MOTPeOHOCTH B (U3UYECKOM
CaMOCOBEPIICHCTBOBAHUH, 3aHITUIX CIIOPTUBHO-03/I0POBUTEIILHOU
JIESATCIIbHOCTBIO;

MIPUHATHE W Pean3alys IIEHHOCTEH 3J0pOBOro U 0€30MMacHOro 00pas3a K13HH,
OepekHOe, OTBETCTBEHHOE W KOMIICTEHTHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYIECKOMY U TICUXO0JIOTHYECKOMY 3710POBBIO;

HETIPUATUE BPEAHBIX MPUBBIYEK: KYpPEHHs, YIOTPEOJICHHS  aJIKOToJs,
HApPKOTHUKOB.

JIM9HOCTHBIE pe3yabTaThl B chepe OTHOIICHH 00yJaromuxcs kK Poccun kak
Ponune (OteuectBy):

poccuiickasi HMACHTUYHOCTh, CIIOCOOHOCTHh K OCO3HAHHMIO POCCHUUCKOU
WJICHTUYHOCTH B TOJHUKYJBTYPHOM COIIMYME, YYBCTBO IPHUYACTHOCTH K
UCTOPUKO-KYJIBTYpPHOH OOIIHOCTH pPOCCHUHCKOrOo Hapoja u cyanbe Poccum,
NaTPUOTU3M, TOTOBHOCTB K CIIyK€HHUI0 OTEUeCcTBY, €ro 3aluTe;

YBaXKEHHE K CBOEMY HapoJlly, YyBCTBO OTBETCTBEHHOCTH Iepen PoauHOM,
ropIOCTH 3a CBOM Kpau, CcBOW PoauHy, mnpomuioe U Hacrosllee
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccum, yBaxKeHHME K TIOCYIapCTBEHHBIM
cumBoaMm (rep0, diar, rTuMH);

(dbopMHpOBaHUE YBAKEHUS K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Pocculickon deaepannn, SBISIOMIEMYCS OCHOBOW POCCUMCKON UACHTUYHOCTH
Y TJIaBHBIM (DaKTOPOM HAITMOHATIEHOTO CaMOOTIPE/ICIICHIS;

BOCITUTAHNE YBAXKEHUS K KYJIbTYpe, SA3bIKaM, TPAJAUIIASIM U 00bI9asiM HapOJIOB,
npoxusaromux B Poccuiickon @enepanuu.
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JIMuHOCTHBIE pe3yNbTaThl B c(pepe OTHOMICHUH 00yUaIONINXCs K 3aKOHY,
rOCyJJapCTBY U K TpakJaHCKOMY OOLIECTBY:

IPaXTaHCTBEHHOCTh, T'PaKIAHCKas IMO3HMIMS aKTUBHOTO M OTBETCTBEHHOTO
YJICHa POCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYITMOHHBIC TIpaBa
U O00SA3aHHOCTH, YBKAIOIIETO 3aKOH ¢ MPaBONOPSIOK, OCO3HAHHO
OPUHUMAIOLIET0 TPaJAWIMOHHBIE HAIMOHAIbHBIE U  OOIEYEIOBEUECKHE
I'YMaHUCTHYECKHE U JIEMOKPATUYECKHUE IIEHHOCTHU, TOTOBOTO K YYacTHIO B
OOIIECTBEHHOM KU3HU;

NpU3HAHUE HEOTUYX AAEMOCTH OCHOBHBIX IMPaB U CBOOO]I YEJIOBEKA, KOTOPHIE
NPUHAIICKAT KaXKIAOMY OT POXKIEHUS, TOTOBHOCTh K OCYIIECTBICHHIO
COOCTBEHHBIX TIPaB M CBOOOJ 0€3 HapylIeHUs MpaB M CBOOOJ APYTHUX JIHII,
TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE TMpaBa W CBOOOJBI 4YEIOBEKa U
rpaXJaHWHA  COTJIACHO  OOMNIENPHW3HAHHBIM  TPUHIMIAM W HOpMam
MEKIyHApOJHOrO IIpaBa M B cooTBeTCcTBMM ¢ Koncturynumen Poccuiickoit
denepanuu, TpaBoBas U MOJUTUYECKASI TPAMOTHOCTB;

MHPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU
U OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOE Ha JHANOTe KYJIbTYp, a TaKkKe
pasnTuYHBIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHWE CBOETO MeCTa B
NOJIUKYJBTYPHOM MUPE;

UHTEPUOPU3ALIUS I[EHHOCTEH JEMOKpAaTUM M COIMAIbHOW COJIUAAPHOCTH,
TOTOBHOCTh K JOTOBOPHOMY PETyJIHpPOBAHUIO OTHOLIEHWW B TPyIIeE WU
COLMAJIbHOM OpPraHU3alvH;

TOTOBHOCTh OOydYaromuxcsi K KOHCTPYKTHBHOMY YYacTHIO B TPHUHSITHU
PEIICHH, 3aTparuBaIIUX UX MpaBa U UHTEPECHI, B TOM YUCJIE B Pa3IMYHBIX
dhopmax OOIIECTBEHHOM CaMOOpPraHM3alluH, CaMOYTPaBJICHHUS, OOIIECTBEHHO
3HAYUMOM JIeATEILHOCTH,

MPUBEPKCHHOCTh  WJCSIM  WHTEPHAIMOHAM3Ma, JPYXOBI, pPaBEHCTBA,
B3aMMOTIOMOIIIM  HAPOJIOB; BOCIHUTAHUE YBAXKUTEIHLHOTO OTHOIICHUS K
HAIlMOHAJIBPHOMY  JOCTOMHCTBY JIIOJIeH, WX YYBCTBaM, PEIUTHO3HBIM
yOCXKACHUSIM;

TOTOBHOCTh  OOYYalOIIUXCS  MPOTHBOCTOSATH  HJICOJOTHH  DKCTPEMH3MA,
HaIMOHAJIN3MA, KCeHO(hOOUH; KOPPYHIUU; AUCKPUMUHAIIMN MO COLUATBHBIM,
PEJIMTUO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM U JIPYTUM HETATUBHBIM
COLIMAJIbHBIM SIBIICHUSIM.

JIM4HOCTHBIE pe3yabTaThl B Chepe OTHOIICHUH 00YUYAIOIIUXCS C OKPYKAIOIUMU
JTXOIbMU:

HPAaBCTBCHHOC CO3HAaHHuC u ITIOBCICHUC Ha OCHOBC YCBOCHUA
O6IH€“IGHOB€‘-IGCKI/IX HGHHOCTCIZ, TOJICPAHTHOI'O CO3HAHHA MW IIOBCIACHHUA B
MMOJIMKYJIbTYPHOM MHPEC, TOTOBHOCTHU U CIIOCOOHOCTH BECTH Auajior ¢ ApyrumMu
JIOAbMH, AOCTUIaTb B HCM B3aHMMOIIOHMMAHHA, HAXOAMUTH O6HII/IG ociain u
COTpYAHUYATh AJIA UX JOCTUIKCHUSA,

MepenaH yepes [naaok 13.04.2022 10:09 GMT+03:00 / \

759916f8-0b26-4d1f-b535-d9684a2fbbfd \

CrpaHuua 4 13 31 \

g

"/



OPUHATHE TYMaHHUCTHYECKHX IEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE U
n00poKenaTeNbHOE OTHOIIEHHWE K JAPYroMy 4YelOBEKYy, €ro MHEHHIO,
MHUPOBO33PEHUIO;

CIOCOOHOCTh K COTEpPEKUBAHUIO U (POPMUPOBAHNE MO3UTUBHOTO OTHOIICHUS
K JIIOJIIM, B TOM YHUCJIE K JIUIIaM C OTPAaHMYEHHBIMHA BO3MOXXHOCTSIMU 3/I0POBBS
U WHBaIUAaM; OEpexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHHE K
¢u3nyecKOMy M IICUXOJOTMYECKOMY 3/I0pPOBBIO JIPYTuX JIIOJEH, yMEHHeE
OKa3bIBaTh MEPBYIO IIOMOILIb;

(dopMUpOBaHNE BBIPA)KEHHON B NMOBEJCHUM HPABCTBEHHOW IO3ULIMH, B TOM
YUCJIE CIIOCOOHOCTH K CO3HATEILHOMY BBIOOPY A00pa, HPABCTBEHHOTO
CO3HAHMSI U MOBEJCHHSI HA OCHOBE YCBOCHHMSI O0IIEUEIOBEYECKUX LIEHHOCTEN U
HPABCTBEHHBIX YYBCTB (Y€CTH, J0Jira, CHpPaBEIIMBOCTH, MMIOCEpAUS U
OpYXKeET00us);

pa3BUTHE KOMIETCHIMH COTPYAHMYECTBA CO CBEPCTHUKAMHU, JCTbMH
MJIQIIer0 BO3pacTa, B3POCIBIMH B 0Opa30BaTENbHOM, OOIIECTBEHHO
MOJIE3HOM, Yy4YEOHO-UCCIENOBATENbCKONW, MPOEKTHOM M JAPYTHX BHJAX
JESITETbHOCTH.

JIM4HOCTHBIE pe3yabTaThl B CPepe OTHOLICHUH 00YYaIOIUXCs K OKPYIKAIOIIEMY
MUPY, JKUBOU IPUPOJE, XYT0KECTBEHHOMN KYJIbTYypE:

MHUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH,
3HAaYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY,
BIIQJICHUE JOCTOBEPHOW WH(pOpMaNMUe O TEepeAOBbIX JOCTUKEHUAX U
OTKPBITHSIX MHPOBOM W OTCUECTBEHHOW HAYKH, 3aHWHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIIECTBA;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0OOpa30BaHHUIO,
Ha TIPOTSHKEHUW BCEU >KW3HU; CO3HATEIHHOE OTHOIICHHWE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCIICUITHOW MPOGECCHOHANTBHONW U OOIIECTBEHHOMN
TeSTENBHOCTH;

DKOJIOTHYECKass KyJbTypa, OEpekKHOEe OTHOIICHHWS K POJTHON 3emie,
NpUPOAHBIM OorarcTBaM Poccuu u mMupa; TOHMMaHHWE BIUSHUS COITHATBHO-
YKOHOMHYECKHX TIPOIECCOB HA COCTOSIHHE MPUPOTHON U COIMAIIBHON CPEJbl,
OTBETCTBEHHOCTh 32 COCTOSHHUE TPHUPOIHBIX PECYpPCOB; YMEHUS W HaBBIKU
pa3yMHOTO MPHUPOAOIOIB30BaHUs, HETEPIIMMOE OTHOIICHUE K ICHCTBHSM,
MPUHOCSIIIAM Bpell SKOJOTHH; MPUOOPETEHHE OTBITA YKOJIOTO-HAIPaBICHHON
TeSITENbHOCTH;

ACTETUYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTh K 3CTETUYECKOMY
00yCTpOICTBY COOCTBEHHOTO OBITA.

JIngHOCTHBIEC pe3yNIbTaThl B chepe OTHOMICHUI 00YyJaIOMUXCS K CEMbE M POTUTEISAM,
B TOM YHCJIE IIOATOTOBKA K CEMEMHOU KU3HU:

OTBETCTBEHHOE OTHOLIEHWE K CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHSATHUS [IEHHOCTEN CEMENHOU KU3HU;

MOJIOKUTENbHBIA 00pa3 CeMbU, POAUTENHCTBA (OTIOBCTBA M MAaTEPUHCTBA),
MHTEPUOPHU3ALIMS TPAIULIUOHHBIX CEMEUHBIX LIEHHOCTEH.

5

MepenaH yepes [naaok 13.04.2022 10:09 GMT+03:00 / \

759916f8-0b26-4d1f- b535 d9684a2fbbfd \

CrpaHuua 5 13 31 \

g

"/



JIMaHOCTHBIE pe3yabTaThl B cPepe OTHOMICHUS 00YUaIOIMUXCs K TPYIy, B cepe
COIMATTbHO-D)KOHOMUYECKUX OTHOIICHUMN:

— YyBaxeHue KO BceM (opmaM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTE CBOEH

COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOP Oyayiield mpodeccuu Kak MyTh U CIOCO0 peanu3aiuu

COOCTBEHHBIX KM3HCHHBIX IIJIAHOB,

— TOTOBHOCTh OOYYAIOIIUXCS K TPYJIOBON MPO(PECCHOHAIBHON NEATeIbHOCTH
KaKk K BO3MOXKHOCTHM Y4YacTHSi B pPEHICHUH JUYHBIX, OOIECTBEHHBIX,

rocya1apCTBCHHLIX, O6H.I€H8.HI/IOH8.JIBHBIX HpO6JI€M;

— TOTPEeOHOCTh TPYIUTHCA, YBOKEHHE K TPYLy U JIOIAM TPYHa, TPYIOBBIM
JTOCTHXKEHUSAM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHE K

Pa3HbIM BUAaM pr,[[OBOﬁ ACATCIIBHOCTH,

— TOTOBHOCTb K C&MOO6CJIy>KI/IBaHI/IIO, BKJIrFO4asd 06yquI/Ie K BbIIIOJIHCHUC

JIOMAITHUX 00S3aHHOCTEN.

JInuHOCTHBIE pe3yNbTaThl B chepe GU3NIECKOro, MCUXOIOTHIECKOT0, COLIMATBFHOTO U

aKaJIeMUYECKOro 0J1Iaronoydust 00y4arommxcsi:

¢u3nueckoe, 3MOIMOHAIBHO-TICUXOJIOTHYECKOE, COIHAIbHOE OJ1aronosyyue
oOy4Jaronuxcsi B KU3HU 00pa30BATENbHON OpraHM3allM, OLIYIICHHE AETbMHU
0e30macHOCTM W TICHXOJOTMYecKoro  KomdopTa, HUHPOPMALUOHHOM

0€30MaCHOCTH.

Iliianupyemblie MmeTanpeaMeTHbie pe3yabTaThbl 0cBoeHnst OOII

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl

IIPEICTaBIICHBI TPEMsI TPYIIIIAMH YHUBEPCAIbHBIX yaeOHbIX nerctBuii (Y'Y I).
1. PeryasaTuBHbICe yHUBeEpPCAJbHbIEe YUeOHbIE 1eHCTBUS
BbINYyCKHUK HAYYHUTCH:

— CaMOCTOATCIIbHO OIPCAC/ATh LCJIW, 3aaBaTb IapaMCTpbl U KPUTCPHUH, 110

KOTOPBIM MOJKHO OIIPCACINTD, YTO LCJIb NOCTUTHYTA,

— OLCHHMBATh BO3MOXHBIE IOCJIEACTBUSA JOCTHIKECHHS ITOCTAaBJICHHOW LEIH B
NESTENbHOCTH, COOCTBEHHOW JKM3HM M JKU3HM OKpYKAIOUIUX JIIOJEH,

OCHOBBIBASICh Ha COOOpPaXKEHUAX ITUKU U MOPAJIH;

— CTaBUTh M (QOPMYyIHpPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN

ACATCIIBHOCTH U ) KU3HCHHBIX CUTYalUAX,

— OIICHUBATh PECYPCHI, B TOM YHUCJIE BPEMs U JIPyTHe HEMaTepuaIbHbIe PECYpPCHI,

H€O6XOI[I/IMBIC JJIA JOCTUXKCHUA IIOCTaBJICHHOM OCIHn,

— BI)I6I/IpaTI> IIyTb AJOCTHIKCHHUA ILCJIH, INIAHUPOBATH PCHICHUC ITOCTABJICHHBIX

3a71a4, ONTUMU3UPYS MATEPUAIIBHBIE U HEMATEPUAIIBHBIE 3aTPaThI;

— opraHu3oBbiBaTh A(G(EKTUBHBI TMOUCK PECypcoB, HEOOXOMUMBIX IS

JOCTHIXKCHUA IMOCTaBJIICHHOM e,

— COIIOCTaBJIAATH HOHy‘-ICHHBIﬁ pe3yabTar ACATCIBHOCTH C MMOCTaBJICHHOMN

3apaHee LEbIO.
2. ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBUSA
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BoinycKHMK HAYy4YHTCS:

HCKaTh M HaXOJUThb OOOOIIEHHBIE CHOCOOBI PEIICHUs 3ajay, B TOM YHUCIE,
OCYILIECTBIISITh PA3BEPHYTHIH WH(POPMAIIMOHHBIM MOUCK M CTaBUTh Ha €ro
OCHOBE HOBBIE (YueOHbIE U TTO3HABATEILHBIC) 3a/1a4H;
KPUTHUYECKHA OIICHUBATh M UHTEPIPETUPOBATH HHPOPMAIMIO C Pa3HBIX
NO3UIMH, pacro3HaBaTh U (GUKCUPOBATH MPOTUBOPEUUs B MH(DOPMAIMOHHBIX
UCTOYHUKAX;
UCIIOJIb30BaTh  PA3JUYHbIE  MOJEIIBHO-CXEMATHUYECKUE  CpelIcTBa  JUJIA
OPEACTABICHUS  CYIIECTBEHHBIX CBSI3€M M OTHOILIGHWM, a  TakkKe
MPOTUBOPEYHii, BHISIBICHHBIX B MH(OOPMAITMOHHBIX HCTOYHUKAX;
HaxOJUTh U NMPUBOAUTH KPUTUUYECKUE APTYMEHTHI B OTHOIICHUU JIEUCTBUUA U
CYXXJIEHUI JpYyroro; CHOKOWHO W pa3yMHO OTHOCHUTBCS K KPUTHYECKUM
3aMEYaHHUSIM B OTHOIICHHH COOCTBEHHOTO CYXKICHUS, pacCMaTpHBAaTh WX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS;
BBIXOJIUTH 32 PAMKH Yy4€OHOTO IPEAMETA U OCYIIECTBISATH LIeJICHANPABICHHBIN
MOMCK BO3MOXHOCTEH I IIUPOKOTO TIEpeHoca CPEJICTB U CIOCOOOB
JICHCTBUS,
BBICTpaMBaTh WHAWBUIYATBHYIO OOpPa30BaTEIIbHYI0 TPACKTOPHIO, YUUTHIBAS
OTPaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHHS;
MEHATh U YJIEPKUBATh PA3HbIE MTO3UIIMHU B ITIO3HABATEIbHON JEATEIbHOCTH.

3. KoMMyHUKAaTHBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

BbINyCKHUK HAYYHUTCH:

OCYIIECTBIIATh JEJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHHKAMM, TaK U CO
B3pOCJIBIMH (KaK BHYTpH 0Opa3oBaTelIbHONM OpraHU3aluy, TaKk U 3a €€
npenenaMu), NoA0MpaTh NapTHEPOB AJIS JEIOBOM KOMMYHUKALIUUA UCXOIS U3
CO0OpaXeHH Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATUI;
IpU OCYIIECTBICHUH TPYMNIOBON pabOThl OBITh Kak PYKOBOAWUTEIEM, TaK U
YJIGHOM KOMaHJbI B Pa3HbIX pOJIAX (TeHepaTop HAeH, KPUTHUK, UCIIOIHUTEIND,
BBICTYMAIOUINI, SKCOEPT U T.A.);

KOOPJMHHUPOBATH U BHITIOTHATH PabOTY B YCIOBHIX PEATbHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BepHYTO, JIOTHYHO W TOYHO M3JaraTb CBOK TOYKY 3pEHHS C
UCTIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX M MUCHMEHHBIX) SA3BIKOBBIX CPEJICTB;
pacro3HaBaTh KOH(MIMKTOT€HHBIE CUTYAIlMH U MTPEI0TBPAIaTh KOH(OIUKTHI 10
UX AaKTUBHOM (a3pl, BBICTpauUBaThb [IEJOBYIO U  00pa30BaTEIbHYIO
KOMMYHHUKAIINIO0, U30€erasi JUYHOCTHBIX OLIEHOYHBIX CYKICHUI.
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I[Inanupyemble npeaMeTHbIE Pe3yJabTAThI

B pesynbTaTte nzydenus yueoHoro npeamera «Du3nkay Ha ypOBHE CPETHETO OOIIETO
00pa3oBaHus:
BoinyckHuk Ha 62a30BOM YPOBHE HAYUYMTCH:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (PU3UKU B (POpMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MUPA, B PA3BUTHUH COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTHIA, B MPAKTUYECKON JEATEIBLHOCTH JIIOJICH;

JEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBI3b MEXAY (U3MKONH U JAPYrUMU
€CTECTBEHHBIMU HayKaMU;

YCTaHaBJIMBATh B3aHMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPUMEHSTh
OCHOBHBIE (DU3UYECKUE MOJICITU JJI UX OMMCAHUS U OOBSICHEHUS;
UCIIOJIb30BaTh HMH(OpMANMI0 (U3UYECKOTO COJACpXKAHUS TPU pEIICHUU
Y4EOHBIX, MPAKTUYECKUX, MPOCKTHBIX U  HUCCIEAOBATEIbCKUX  3aj]1ad,
UHTETpUpys WHEOOPMAIMIO W3 PA3NTHYHBIX HCTOYHUKOB M KPHUTHUYECKH €€
OILICHUBAS;

paznuyaTh U YMEThb  HUCIIOJIb30BaTh B  y4eOHO-HCCIEI0BAaTEIbCKON
NEATeIbHOCT METOJbl HAYYHOI'O0 TMO3HaHWs (HAONIOJEeHUEe, OIUCaHuE,
U3MEpEHUe, SKCIIEPUMEHT, BBIJIBUKEHUE TUIOTE3bI, MOJCIUPOBAHUE U JIp.) U
¢dbopmbl HaydyHOro mo3HaHUs ((GakTbl, 3aKOHBI, TEOPUU), AEMOHCTPUPYS Ha
npUMepax UX poJib U MECTO B HAYUYHOM MO3HAHUU;

IPOBOJUTH MPSIMbIE U KOCBEHHbIE U3MEHEHUS (PU3MUECKUX BEJIMYUH, BHIOUpast
U3MEpPUTETbHBIE MPUOOPHI C YYETOM HEOOXOIUMON TOYHOCTH H3MEPEHUH,
IJIAHUPOBATh XOJ U3MEPEHUH, MOIy4YaTh 3HAYEHUE U3MEPAEMON BEIUYUHBI U
OIICHHBATh OTHOCUTEIHHYIO TOTPEIIHOCTD IO 3aJJaHHBIM (opMyIiaMm;
MPOBOJIUTH UCCIIEIOBAHMS 3aBUCUMOCTEN MEXKIy (PU3MUECKUMU BETUUMHAMMU:
MPOBOAUTH HU3MEPEHHUSI U OMNpPEIeisaTh Ha OCHOBE HCCIEAOBaHUSA 3HAUCHHE
MapaMeTpoB, XapaKTEPU3YIONIUX JAHHYIO 3aBUCUMOCTh MEXAY BEJIUYUHAMU,
U JieNaTh BBIBOJ] C YUETOM MOTPEIIHOCTH U3MEPEHHUIA;

MCIIOJIB30BaTh JJIsl OMKMCAHUs XapakTepa NMpoTeKkaHus: GU3NYECKUuX MpOIEeCcCOB
(dbuznyecKre BEITUYUHBI U ICMOHCTPUPOBATh B3aUMOCBSI3b MEXKAY HUMU;
WCIIOJIB30BaTh JJIsl ONMCAHUs XapakTepa NpoTeKaHus: GU3NYECKUuX MpOoLEeCcCOoB
(du3nYecKue 3aKOHbI C YYETOM IpaHuI] UX MIPUMEHUMOCTH;

pelaTh KaueCTBEeHHbIE 3a/1ayi (B TOM YHUCJE U MEXIPEIMETHOIO XapakTepa):
UCIIOJIb3YsI MOJENH, (U3UYECKUE BEIMYMHBI M 3aKOHBI, BBICTPAUBATh
JIOTUYECKUA BEPHYIO ILIETIOUYKY OOBSICHEHHS (J0Ka3aTeIhCTBA) MPEI0KEHHOTO
B 3aJ1a4e mpoliecca (SIBJICHUsA);

pemiaTh pacyeTHbIE 3a7a4ud C SIBHO 3aJaHHOM (PU3NYECKOW MOJENbIO: Ha
OCHOBE aHaJIM3a YCIOBUS 3aJa4M BBIJACIATh (PU3UUECKYIO MOJIENb, HAXOIAUTh
(¢u3MYecKue BEIWYWHBI W 3aKOHBI, HEOOXOAWMBIC M JOCTATOYHBIC IS €¢
pelIeHus, MPOBOJUTh PACUETHI U MPOBEPSITH MOJIYYEHHBIN PE3YIbTaT;
YUYUTBHIBATh TPaHULBl NPUMEHEHHS U3YUYEHHBIX (U3UYECKUX MOJEIEH mpu
pelieHnd PU3NUECKUX U MEXKIIPEIMETHBIX 3a]1ay;
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— WCIOJIb30BaTh MH(OPMAIMIO W TMPUMEHITh 3HAHWS O MPUHIMIAX PAaOOTHI U
OCHOBHBIX XapaKTEPUCTHKAX W3YYEHHBIX MAIINH, TPUOOPOB U JPYTUX
TEXHUYECKUX  YCTPOWCTB  JUII  pEUICHUS  MPAKTUYECKHUX,  Y4EOHO-
MCCJICI0BATEIbCKUX U MMPOCKTHBIX 33]1a4;

— WCIOJIB30BaTh 3HAHUSA O PU3MUECKUX O0BEKTAX M MPOIECCax B MOBCEIHEBHOM
KU3HU JUIsl oOecrieueHuss O€30MacHOCTH IpH OOpalieHuu ¢ npubopamu |
TEXHUYECKUMU YCTPONUCTBAMM, JUISI COXPAHEHHsI 3IO0POBbS U COOJIOJCHUS
HOPM JKOJIOTHYECKOTO TMOBEACHUS B OKpY’KAOIIEW cpejae, Uisl MPUHSTHS
pELIEeHUN B [IOBCEIHEBHOW KU3HU.

BoinyckHuk Ha 6230BOM YPOBHE NMOJYYUT BO3MOKHOCTh HAYYNTHCH:

— NOHUMAamv U OOBACHAMb YENOCMHOCMb (QU3UYECKOU meopuu, pasiuyams
2PaHUuYbl ee NPUMEHUMOCIU U MeCmO 8 POy Opy2ux GusuuecKux meopuii;

— e1ademsv npuemMam NOCMpPOEHUs MeopemudecKux 00Ka3ameaibCms, d makice
NPOCHO3UPOBAHUSL  OCODEHHOCMEU NPOMeKaHus Qu3u4ecKux A6IeHUuti U
npoyecco8  HA  OCHOGe  NOJYYEHHbIX  Meopemuyeckux  6vbl60008 U
0oKaA3amelbCme;

—  Xapakmepuzo8amv — CUCMEMHYIO  CBA3b  MedHCO0y  OCHOBONONALAIOUUMU
HAYUHbIMU NOHAMUAMU. NPOCMPAHCMEO, 8peMsl, Mamepus (eeuwyecmeo, noie),
ogudicenue, Cuid, SHepeusl;

— 8bl0GU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONAAIOUUX (DUIULECKUX
3aKOHOMepHOCmel U 3aKOHO8,

—  CAMOCmMoAmMeNbHO NIAHUPOBAMb U NPOBOOUMb PuU3UYECKUe IKCNEPUMEHNBL,

— Xapakmepuzoeambu 2100aibHble NPobIeMbl, Cmoawue nepeo 4eno8e4yecmeom:
9HepeemuuecKue, coblpbesvie, dKoN02uYecKue, — U poib (QUIUKU 8 peuueHuU
IMux npooiem,

— pewams  NPAKMUKO-OPUEHMUPOBAHHbIE — KAYeCmeeHHvle U  pacdemuvle
Quzuueckue 3a0auu ¢ 8blOOPOM PU3UYECKOU MOOenU, UCNOAb3YS HEeCKObKO
Qusuyeckux 3aKoHo8 UIU QOpMYN, CEAZBIBAIOWUX U3BECMHblE (OUIUYECKUE
BENIUUUHBL, 8 KOHMEKCMe MeXCNPEeOMEMHbIX C853€ell,

— 00BACHAMb NPUHYUNBL padbomvl U XAPAKMEPUCTMUKU USYUEHHBIX MAUWUH,
npubopo8 u MexHUUeCKuUx yCmpoucma,

— 00BACHAMb  YCN0BUS. NPUMEHEHUs u3udeckux mooeneu npu peuieHuu
Qusuueckux 3a0ay, HAxXO0UmMv AO0EK8AMHYI0 NPEOJIONHCeHHOU  3adaue
Quzuueckyro mooenv, paspewiamsv npodreMy KAK HA OCHO8E UMEIOUUXCS
3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

Pu3nKa U eCTeCTBEHHO-HAYYHBIN MeTO/1 IO3HAHHUS NPHUPOALI
BeinyckHHK Ha 0230BOM YPOBHE HAYYHMTCH:

— OObpsACHAT, HA TNpUMEpax poJdb M MecTo (UMK B (POPMHUPOBAHUU
COBPEMEHHOU HAay4YHOM KApTHHBI MHUPA, B PA3BUTUU COBPEMEHHOU
TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON AEATEIBHOCTH JIIOJIEH;

BeinyckHuk Ha 0230BOM YPOBHE IOJYYHT BO3MOKHOCTb HAYYUTHCH:
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—  Jlemoncmpuposams Ha npumepax 83aumMocesazb Medxcoy QUIUKOU U Opyeumu
ecmecmeeHHbIMU HaAYKaAMU.

MexaHnuka
BorinyckHuK Ha 6230BOM YPOBHE HAYUMTCH:

— OOBICHATP OCHOBHBIE CBOMCTBA  MEXaHUYECKHX SIBIICHUN: MEXaHUYECKOE
JIBU)KEHUE, IPSMOJIMHEMHOE PAaBHOMEPHOE M PAaBHOYCKOPEHHOE JIBUKEHWE,
UHEPLMS, B3aUMOJCUCTBUE TeJ, Aedopmallisi, HEBECOMOCTh, PAaBHOMEPHOE
JBU)KECHUE II0 OKPYXKHOCTH, PaBHOBECHE TBEPJIBIX TEJN, Iepeaada JIaBICHUS
KUAKOCTSIMH M Ta3aMd, THUIPOCTATUYECKOE JlaBlieHHe, arMmochepHoe
JaBJeHUE, IJIaBaHWE TeJI, MEXaHWYECKHE KOJeOaHWs, BOJHOBBIC SIBICHHUS;
MCITIOJIB30BaTh (PM3UUECKUE MOJICTTU TIPU U3YyUYECHUN MEXaHUYECKUX SIBJICHUH.

— OmnuceiBaTh MEXaHWYECKHUE SIBJICHUS , MCIOIB3YS Uil 3TOTO  (PU3HUECKHE
BEJIMYMHBL:  NEPEMEIICHUE, MYyTh, BpPEMs, CKOPOCTb, YCKOPEHHE, Macca,
IJIOTHOCTh, CUJa, JaBJIE€HUE, UMITYJIbC, MEXaHUYECKasi paboTa, KHHETUYECKAs
SHEpPrus, TMOTCHUUAIbHAS JHEPrusi, MEXAHMYECKas JHEPrus, MOIIHOCTD,
MoMmeHT cwibl, KITJ[ mpocToro mexanusma, aMIUIMTYya, IEPUOJ, YACTOTA U
daza konebaHull, KHHETUYECKAs, TOTCHI[MATIbHAS U MEXaHW4yecKasi dHEeprus
Opy TapMOHMYECKUX KOJIeOAHUSX, BBIHYXAArOIas CWiIa, JJIMHA BOJIHBI U
CKOPOCTb €€ paclpOCTPaHEHHMsI; MCIOJIb30BaTh 0003HaUYeHHE (DUINYECKUX
BEJIMYMH U eAuHUI] Qu3nyeckux BeanuuH B CU; mpaBHIBHO TpaKTOBaTh
CMBICIT UCTTIOJIb3yEeMbIX (PM3HMUECKUX BEIUYHUH.

— Tlonumaths cmbIicn (U3HYECKUX 3aKOHOB: HBIOTOHA, BCEMUPHOTO TATOTEHUS,
COXpaHECHUSI UMITYJIbCA, COXPAHEHUE MEXaHUYECKOM sHepruu, I'yka, [lackas,
Apxumena; ypaBHEHHH CTaTUKH, YPaBHEHHH TapMOHUYECKHUX KOJIeOaHUH,
OOBSCHATHh COJAEpKAHWE 3aKOHOB Ha YPOBHE B3aWMOCBS3U  (DU3UYECKUX
BEJIMYMH.

— IlpoBomuTh TmpsiMbIE W KOCBEHHBIC W3MEpPEHUS (PU3NUECKUX BEIIMYHH,
OLICHUBATh MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHUMU.

— DBBINOTHATE 3KCIMEPUMEHTAIBHBIE HCCIEAOBAHUS MEXAHWYECKHUX SIBIICHUMN:
NPSAMOJIMHEWHOTO  PAaBHOMEPHOTO W PaBHOYCKOPEHHOrO  JIBUKCHHM,
PaBHOMEPHOI'O JABWKEHUS IO OKPYKHOCTH, B3aUMOJCUCTBUS TEJl PABHOBECHS
TBEPIBIX TEJ, MEXaHUYECKUX KOJEOAHMI; OMUCHIBATh U SKCHEPUMEHTAIHBHO
UCCIIEI0BaTh TAKUE XapaKTEPUCTUKU 3BYyKA KaK I'POMKOCTb, BBICOTA TOHA U
TeMop.

— Pemats ¢usnueckue 3amaud, TPENCTaBIsAs pEIIeHHE B OOIEM BUIE U B
YUCIIOBOM BBIPAXKEHUH, UCIIOJNb3ys 3HAHHWE 3aKOHOB: NPSAMOJHUHEHHOIO
PaBHOMEPHOT'0O U PaBHOYCKOPEHHOTO JIBUKEHUN, PABHOMEPHOT'O JBUKEHHUS 10
OKpPYX HOCTH, HBIOTOHA, BCEMUPHOrO TATOTEHHS, COXPAHCHUS HMIIYJIbCA,
COXpaHeHue MexaHudeckoul anepruu, ['yka, Ilackansa, Apxumena, ypaBHEHUI
CTaTUKH, YPAaBHEHUN TAPMOHHYECKHUX KOJICOaHMI.

BorinyckHuK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCSH:
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Ilpueooumsv  npumepvl  NPAKMUYECKO20  UCHOAb308AHUSL  3HAHUL O
MEXAHUYECKUX ABNEHUAX U PUULECKUX 3AKOHOB.

Hcnonvzosams smu 3HaHusi 8 NOBCEOHEGHOU HCU3HU — OISl ObIMOBBIX HYIHCO, 8
VUeOHOU 0esimelbHOCmU, OJIs1 OXPAHbL 300P08bsl, 0e30NACHO20 UCNONb30BAHUS
MAWUH, MEXAHUZMO8, MEeXHUYECKUX YCMPOUCMS.

Ilpeocmasname pesyrbmamul usMepeHuti ¢ NOMOWb0 mabauy, 2pagurxos u
8bIABIAMb HA IMOU OCHOBE IMNUPUYECKUEe 3A8UCUMOCTNU (NYMU OM CKOPOCMU,
CUNbL  YNpyeocmu Om  YOJIUHEHUs NPYHCUHBL, CULbl MPEHUs Om CUIbl
HOPMANbHO20 O0A8leHUs, Nepuooa Mamemamuiecko20 MAasmHuKa om OJIUHbI
HUMU, Nepuooa HNPYICUHHO2O0 MASAMHUKA OM MACCbl 2py3a U IHCeCmKOCmu
NPYIHCUHDL).

Ilonumams ~ npunyunsl  Oelcmeuss — NPOCMbIX — MEXAHUZMO8,  MAUUH,
UBMEPUMENbHBIX NPUOOPOB, MEXHUYECKUX YCMPOUCMA.

Ocywecmanams  camoCmosmenvHulll NOUCK  UHPOPpMAYUU  eCmeCcm8eHHO-
HAYYHO20 COOEPAHCAHUS C UCNONb308AHUEM PA3IUYHBIX UCOYHUKOS (VYeOHbIX
MEeKCMOo8, CHPABOYHLIX U HAYYHO-NONYIAPHBIX U30AHUL, KOMNbIOMEPHBIX
O0aumbix, obpazosamenvHbvix Mnmepuem-pecypcos), ee oopabomky, aHaiu3 8
yensax @Gopmuposanus COOCMBEHHOU NOUYUU NO  UBYHAEMOU meme U
8bINOJIHEHUS YUEOHO-UCCIe008AMENbCKUX U NPOEKMHBIX pabom no MexaHuxe.

MouiekysipHasi pu3uKa U TEPMOAUHAMHUKA
BorinyckHMK Ha 0230BOM YPOBHE  HAYYHUTCH:

OOBSICHAT, OCHOBHBIE CBOWCTBA TaKUX TEIUIOBBIX SIBICHUW Kak Auddy3wus,
OpOYHOBCKO€ JBIDKEHHE, TEIUIOBOE JBI)KCHHE MOJEKYJ, TEII00OMEH,
TEIJIOBOE  (TEPMOJAMHAMUYECKOE) PpABHOBECUE, AarperarHble  COCTOSHHS
BEILIECTBA U MX U3MEHEHUS: UCIApEHHE, KOHJCHCAIIUS, KUIIEHUE, MIaBJICHUE,
KpUCTAJUTA3AIUs, U3MEHEHUS! COCTOSIHUSA UJICAJIbHOTO T'a3a MPU U30IPOoIeccaXx.
Hcnonp30BaTh GU3NUECKHUE MOIEIN MTPU U3YICHUH TETIOBBIX SBIICHUM.
OnuchiBaTh  TEIJIOBBIE  SBJICHUS UCHOJB3ys (U3NUeCKue BEITUYMHBI:
KOJIMYECTBO BEILIECTBA, MOJIAPHAsl Macca, KOJMYECTBO TEIUIOTHI, CPEIHS
KBaJpaTU4YHasi CKOPOCTb, BHYTPEHHSISI DJHEPTHs, CPEIHsIsT KUHETHYECKas
HHEPrUs XaO0TUYECKOTO JIBIXKEHHUSI, TEMIIEpaTypa, JaBjieHue, 00beM, yaeabHas
TEIJIOEMKOCTh BELIECTBA, yJelbHAas TEIJIOTA IUIABJICHUS, yZEJIbHAs TeruioTa
napooOpa3oBaHusi, aOCOJNIOTHAs BJIAKHOCTh BO3JyXa, OTHOCUTEJIbHAs
BJIA)KHOCTb BO3/lyXa, yJeJbHas TeruioTra cropanus toruusa, KIIJ{ TrenmoBoro
JIBUTATEIS.

Hcnonb3oBaTh 0003HaUYeHHE (PU3MUECKHX BEIUYUH W EIUHUIl (PU3NYECKUX
BenuunH B CH; mpaBWIIBHO TPaKTOBATh CMBICI HCIIOIB3YEMBIX (DU3UYECKUX
BEJINYHUH.

[TorumaTe cMBICT (U3UYECKUX 3aKOHOB: COXPAHCHHS DYHEPTUU B TEIUIOBBIX
nporeccax (MEepBbIM 3aKOH TEPMOJAMHAMUKH), Tra3oBbie 3akoHbl (boiins-
Mapuortra, ['eii-JIroccaka, [1lapmis, 00beAMHEHHOTO TaA30BOI'0 3aKOHA), BTOPOI
3aKOH TEPMOJIMHAMUKH; YPAaBHEHUE COCTOSIHUSI UJI€aIbHOTO Ta3a U OCHOBHOTO
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ypaBHeHus:t MKT, npu 3ToM MCHONIB30BaTh CIIOBECHYO (POPMYJIMPOBKY 3aKOHA
U ero MaTeMaTH4eCKOe BBIPAXEHHE, OOBACHATH COJEp)KaHHWE 3aKOHOB Ha
YPOBHE B3aUMOCBA3U (U3HUECKUX BEIIUYHUH.

[IpoBonuTh mpsiMblE W KOCBEHHBbIE M3MEpEHUs (PU3NYECKUX BEJIUYUH,
OLICHUBATh NOTPELIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHHUI.

BBINTOJIHATE  OKCIIEPUMEHTANIBHBIE  HUCCIEAOBAaHUS  TEIUIOBBIX  SIBJICHUM:
audpdys3un, TEm1ooOMeHa, W3MEHEHHMs] arperaTHbIX COCTOSIHUN BEIIECTBA,
UCCIICJIOBAHUS  3aBUCUMOCTEH  MEXAy  (U3MUYECKMMHM  BEJIMYMHAMM-
MaKpOCKOIIMYECKUMH ITapaMeTpamMu TEPMOJUHAMUYECKON CUCTEMBI.

Pemarp ¢Qusmueckue 3amauyum Ha OIpENEICHHE XapaKTEPUCTHUK U CBOWCTB
BEIIECTB B PA3JIUYHBIX arperaTHbIX COCTOSIHUAX, W3MEHEHHUS BHYTPEHHEHN
DHEPIUHM, COXPAaHEHMs DHHEPIMM B TEIUIOBBIX IIPOLECCAX, OIPEICICHUE
MAaKpOCKOIIMYECKUX MapaMeTPOB TEPMOAMHAMMYECKOM CHCTEMBI, PELIAThH
3alayd O TEIJIOOOMEHE, W3MEHEHUM arperatHbIX COCTOSHHSX BEIIECTBA
UCIIONB3YSl 3HAHUS (PU3NYECKUX 3aKOHOB, MPEACTABIAA pEIICHUE B 0OO0IIEeM
BUJIE, TPa()UUECKH U B YUCIIOBOM BBIPAKEHUHU.

BBIHYCKHI/IK Ha 0a30BOM YPOBHE NMOJYYHUT BOSMOKHOCTb HAYUIUTDHLCSH .

IIpusooumsv npumepsvt NPAKMULECKO20 UCHOIb308AHUSL 3HAHUL O MENI106bIX
ABNEHUAX U PUBULECKUX 3AKOHO8.

Hcnonvzosams smu 3Hanusi 6 NOBCEOHEGHOU IHCUIHU — Ol ObIIMOBBIX HYIHCO, 8
YUeOHOU OesimelbHOCmU, OJIsl OXPAaHbl 300P08bsl, 0e30NACHO20 UCNONb30BAHUS
MeXHU4eCcKUx yCmpoucms, cooo0eHue HOpM IKOJI02UeCcKol 6e30nacHOCmu.
IIpeocmasnams pe3ynibmamol usMepeHuti ¢ NOMOwbl0 mabauy, 2pagurxos u
8bIAGIAMb HA OMOU OCHOBE IHMAUPUYECKUe 3aBUCUMOCNU (3A8UCUMOCTb
memnepamypbl 0CMbl8aAHUs OM 8PEMEHU,).

TIonumams npuHyunel Oeticmeus Mmenio8blX MAulUH, MAWUH, USMEPUMETbHBIX
npubopos, MexHULeCcKux yCmpoucms.

Pewamv 3a0auu Ha npumeneHue nepeoco 3aKOHA MEPMOOUHAMUKU K
uzonpoyeccam, aouadbamuyecKkomy npoyeccy, Onucul8ams  COCMOsIHUE
cucmemol 8 mepmMoOUHAMULECKOM npoyecce.

Ocywecmenams camocmosmenvhblii. NOUCK UHGopmMayuu ecmecmeeHHo-
HAY4YHO20 COOEPIHCAHUS C UCNOIb308AHUEM PA3IUYHBIX UCOYHUKOS (YYeOHbIX
MeKCMmo8, CHPABOYHLIX U HAYYHO-NONYJIAPHBIX U30AHUL, KOMNbIOMEPHBIX
OaHHbIX, 00pazosamenvublx nmepnem-pecypcos ), ee oopabomky, anaius 8
yenax @dopmuposaHus coOCMBEHHOU NO3UYUU NO U3YUAeMOU meme U
BbINOJIHEHUST YUeDHO-UCCIe008amMeNbCKUX U npoekmuvlx pabom no MKT u
mepMoOUHAMUKe.

JJIeKTPOAUHAMHUKA
BoinyckHuk Ha 62a30BOM YPOBHE  HAY4YMTCH:

OOBACHATD OCHOBHBIE CBOMCTBA AJIEKTPOMATHUTHBIX SIBJICHUN (3JIEKTpU3ALIUs
T€JI, B3aUMOJEHUCTBUE 3aps/IOB, MOJApU3aLUs TUDJIEKTPUKOB U MPOBOJHUKOB,
ANEKTPUYECKUN TOK M YCIIOBHSI €ro CYyIIECTBOBAHMS, JJIEKTPUUECKUN TOK B
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pPa3JIMUHBIX Cpelax, MPOBOAMMOCTh MOJYNPOBOJHUKOB, HaMarHWUYMBaHUE
BEILIECTBA, MAarHUTHOE B3aWMOJICUCTBUE, IEHCTBUE MArHUTHOrO TMOJA Ha
MPOBOJAHUK C TOKOM M pPaMKy C TOKOM, MArHMUTHOE B3aUMOJCHCTBHE
MIPOBOJAHUKOB C TOKAMH, WHIYKIIMOHHBIM TOK, JEKTPOMArHUTHAsI WHIYKIIUS,
JNEUCTBUE BUXPEBOrO DJIEKTPUUECKOIO IMOJA HA DICKTPUUECKUE 3apsbl,
CaMOMHYKIIMS, DJIEKTPOMAarHUTHbIE KOJIeOaHUsI U BOJIHBI, TIOJISIPU3ALIMSI BOJIH,
OPSMOJIMHENHOE pACHPOCTPAHEHHUE CBETA, OTPAKEHHUE U MPEJIIOMJICHUE CBETA,
aucnepcusi6 uarepdepeHus u AU paxKiys cBeTa.

Hcnonb3oBaTh (PU3MYECKUE MOJETU TMPU U3YUYEHUU DIEKTPOMATHUTHBIX
SIBJICHUU.

OnuckIBaTh JIEKTPOMArHUTHBIC SBICHUS WCIIONB3YS JJIA 3TOTO (PU3UUYECKHE
BEJIMYMHBl W TOHATHUS:  DJIEKTPUUYECKUH  3apsll,  HaNpsSKEHHOCTh
ANEKTPUYECKOTO TMOJI, MOTEHIHAI W PAa3HOCTh MOTEHIMAJIOB, HANPSHKEHUE,
JUBJIEKTPUYECKas MMPOHULIAEMOCTh BELIECTB, EMKOCTh KOHJIEHCATOPA, SHEPT U
AJIEKTPUYECKOTO TOJIS, CUJIa TOKA, COMPOTUBIICHUE, YIEIIbHOE COMPOTHUBIICHHE
BEIlIECTBA, pabdoTa TOKA, MOIIHOCTb Toka (cpefHsis U MrHoBeHHas), DJIC,
BHYTPEHHEE COINPOTUBIICHUE BEIICCTBA, WHIYKIMS MArHUTHOIO IMOJS, CUjia
Jlopenua, cuna Ammnepa, MarHuTHass NTPOHULAEMOCTh BemecTBa, JIJC
UHIYKIHWH, MAarHUTHBIA MOTOK, MHAYKTUBHOCTb, SHEPIUsl MAarHUTHOTO TOJI,
DHEPryus MAarHUTHOTO TIOJISl, SHEPIrHsl KoJeOaTeNbHON 3IEKTPOMATrHUTHON
CUCTEMBI, CKOPOCTh W JUIMHA DJIEKTPOMArHUTHOW BOJIHBI, aOCONIOTHBIM U
OTHOCUTEJBHBIM  TIOKa3aTeld  MpeloMJICHHs, (OKYCHOE  pacCTOsIHHE,
ONTUYECKAs CUJIA JIMH3bI, PAa3HOCTh X0J1a, IUIOCKOCTh MOJISIPU3ALINH.
Hcnons3oBaTh 0003HAUCHHS (DU3WYSCKUX BEIUYUH U CAWHUIL (PU3MUESCKUX
BennurH B CU, MpaBUIIBHO TPAKTOBATh CMBICI UCIIOIb3yEMbIX BEJIMYHH.
[TorumMaTh CMBICH (PU3NIECKUX 3aKOHOB: COXPAHCHHUSI SJIEKTPUIECKOTO 3aps/ia,
Kynona, Oma mig yyacTka Henu W MOJHOW (3aMKHYyTOM memnu), Jxoyms-
JleHna, 3MEKTPOMArHUTHOW WHAYKIUHU, MPAMOJMHEUHOTO PaCHpPOCTPAHEHUS
CBETAa, HE3aBHUCHUMOCTH CBETOBBIX ITYYKOB, OTPa)XEHHsS CBETA, MPEIOMIICHUA
CBETa, HNPUHLUIIOB: I'toiirenca, I'toiirenca-dOpenens; YCIIOBUM
WHTEPBEHIIMOHHBIX MaKCUMYMOB U MUHHUMYMOB; YpaBHEHUE TapMOHHUUYECKUX
KosieObanuii B KOHTYype; hopmyiibl ToMcoHa, OOBSCHATh COAECpPKAHUE 3aKOHOB
Ha YPOBHE B3aMMOCBSI3U (PU3NYECKUX BEITUUHH.

Onpenensate HaIlpaBJICHUS: KYJIOHOBCKHUX cul, HaIps)KEHHOCTH
AJIEKTPUYECKOTO T0JI1, MAarHUTHOW WHIAYKIMWA, MAarHUTHOW COCTaBIIAIOLIECH
cuibl JlopeHlla, MarHUTHBIX JMHUN TIOJISI TPOBOJHUKOB C TOKOM, CHIJIBI
Amrnepa, THIYKIIMOHHOTO TOKa (KMCIOJb3ys NpaBuio JIeHa), xoa aydeil mpu
MOCTPOEHUH U300PAKEHUI B 3epKajie U TOHKUX JIMH3aX.

[IpoBomuTh TmpsiMbIE W KOCBEHHBIE W3MEpPEHUs (PU3NUECKUX BEIIMYHH,
OIICHUBATh MOTPEUIHOCTHU MPSMbBIX U KOCBEHHBIX U3MEPEHUM.

PaccunthiBaTh CONPOTHUBJICHUE CHUCTEMBI, COCTOSIIEH W3 HECKOJbKUX
MIPOBOJHUKOB COCIMHEHHBIX MEXTY COOOI.
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— PaccmarpuBath mpoIecchl, MPOUCXOIANINE TP TAPMOHUYECKUX KOJICOaHUSIX
B KOHTYDE.

— OOBACHATHP  ONTHUYECKYIO CHUCTEMYy TJia3a, sBJIICHHE aKKOMOJAIIWH,
BO3HMKHOBEHUE Je(eKTOB 3peHust (OJM30pYyKOCTh U AAJbHO30PKOCTH) U
CHOCOOBI UX UCIIPABJICHHUS).

— IlpuBoauTH YCIIOBUSA, KOTOPBIM JOJDKHBI YJIOBJIETBOPSATH KOTE€PEHTHBIC
UCTOYHUKH, paccMaTpuBaTh cxeMy onbiTa HHra mno HaOI0AeHHIO
UHTEpPEepeHIIrK, HAOII01aTh BOSHUKHOBEHHE MHTEP(PEPEHIIMOHHON KApTHUHBI
B TOHKHUX IUIEHKaX, Kojel HpioToHa.

— DBBITIONHATE ~ DKCIIEPUMEHTAIBHBIE  HMCCIENOBAHUA  DJIEKTPOMArHUTHBIX
SBJICHUM: DJEKTPU3AIMKU TeJ, B3aUMOJICHCTBUSA 3apsA/lOB, TMOTEHIIMAJA
3apsHKEHHOTO  MPOBOJHMKA, TOJISAPU3AIMH  AUDJIEKTPUKA, TPOTEKAHUS
AIEKTPUYECKOTO  TOKA, JCHUCTBUS  WCTOYHMKA  TOKAa,  MAarHUTHOTO
B3aUMOJICUCTBUS, SJICKTPOMATHUTHON UHAYKITUHU, OTPAKCHUS U TIPEITOMIICHUS
CBETa, BOJIHOBBIX CBOWCTB CBETa; WCCICAOBAHHS 3aBHCHMOCTEH MEXITY
(GU3UMYECKUMU BEITUYMHAMH, TMPOBEPKHA THUIOTE3 TPHU H3YYEHUU 3aKOHOB:
COXpaHEHHUsl JJeKTpuueckoro 3apsma, Kymonma, Oma nmius ydacTka Iiemw,
AIIEKTPOMATrHUTHON MHIYKITHH, PEJIOMIICHUS CBETA.

— Pemate 3amaud, HMCMONB3ys 3HAHUE 3aKOHA COXPAHEHMS AIIEKTPUUECKOTO
3apsna, MPUHIUIA CYNEPIO3UIIMN AIEKTPUUECKUX Mojel, 3akoHoB KyioHa,
Oma nis ydacTka uenu mnojiHou uenu, [[xoyns-JIeHna, 3iaeKTpoMarHUTHOM
WHIYKIUHU, TPSIMOJIMHEHHOTO PACTIPOCTPAHCHUSI, OTPAKEHUS U TIPEITOMIICHHS
CBETa; YypaBHEHHS TapMOHHYECKHUX KoJeOaHUl B KOHType, (opmyIibl
TomcoHa, hopMyITbl TOHKON JTHH3HI.

BoinyckHuk Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCSH:

— [lpusooumv  npumepvl  NPAKMUYECKO2O0  UCNONb308AHUS  3HAHUU O
INEKMPOMASHUMHBIX AGNeHUSAX U PUIULECKUX 3AKOHOS.

— HUcnonvzoeamv 5mu 3HAHUSL 8 NOBCEOHEBHOU HCUSHU — O OBIMOBLIX HYIHCO, 8
VUeOHOU 0esimelbHOCmU, OJIs OXPAHbL 300P08bsl, 0e30NACHO20 UCNONb30BAHUS
91eKMpoObIMOBHIX NPUOOPOS.

— Ilpeocmasnams pe3yrbmamsl uzmepeHull ¢ NOMowbilo mabauy, 2papuxkos u
8bIAGNAML HA OMOU  OCHO8E HMNUpUYECKUe 3A8UCUMOCMU  (eMKOCmU
KOHOeHcamopa om pAacCmosHusi Mex#coy NaACmMUuHaAMu, niowaou NiacmuHn u
3anonualowel KOHOeHCamop cpeobl, CUlbl MOKA OM HANPANCEHUS] MeHCOY
KOHYAMU y4acmka yenu, 3J1eKmpuyeckKo20 CONpOMUGIeHUsi NPOBOOHUKA OM
€20 OJUHbL, NAOWAOU NONEPEYHO20 CeUeHUsl U Mamepuad, yaid nperomieHusl
C8emo8020 NyuKa om yeia naoeHus).

— llonumams npuHyunvl Oelicmeusi 21eKMpU4ecKux Ovblmosvlix npubopos
(UCMOYHUKO8 MOKA, HA2PeBaAMeNbHbIX 2JIeMEHMO8, 0CEEMUMENIbHbIX NPUOOPOE
U mo.), KOHOEHCAMOpO8 PAa3IUYHbIX BUO0B, IJNEKMPOUSMEPUMENbHBIX
npubopos, mpaucgopmamopos, INEeKMPOMACHUMO8, pere,
anekmpoosuzamereil, NOAYNPOBOOHUKOBHIX NPUOOPO8 (0U0008), NPUHYUNDL
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pPaouoceazu U menesUOeHUs, NPUHYUNbLL OelCmeusi ONMu4ecKux npubopos
(npusm, TUH3 U ONMUYECKUX CUCEM HA UX OCHO8e;

Ocywecmenams  camocmosmenvhblii. NOUCK UHGopMayuu ecmecmeeHHo-
HAYYHO20 COOEPAHCAHUS C UCNONb308AHUEM PA3IUUHBIX UCHOYHUKO8 (YYeOHbIX
MEeKCMo8, CHPABOYHLIX U HAYYHO-NONYIAPHBIX U30AHUL, KOMNbIOMEPHBIX
Ooaumblx, obpazoeamenvHuvlx Mnmepuem-pecypcos), ee 0b6pabomky, aHaiu3 8
yenax @opmuposaHus coOCMBEHHOU No3UYyuUU Nno U3yuaemou meme U
BbINOJHEHUSL  YUeOHO-UCCIe008aAMENbCKUX U NPOEKMHbIX — pabom — no
NEeKMPOOUHAMUKE U ONMUKE.

OcCHOBBI CIeNMATbHON TEOPUH OTHOCUTEIBLHOCTH
BoinyckHuk Ha 62a30BOM YPOBHE  HAY4YMTCH:

OnuchiBaTh MPOTUBOPEUHS MEXK]y MPUHIUIIOM OTHOCUTENIbHOCTH ['anumes u
3aKOHAMHU DJJIEKTPOJUHAMUKH, SKCIEPUMEHTBI MO OIPEICICHUI0 CKOPOCTH
CBETA OTHOCUTENBHO pa3inunbix MCO.

®opMynupoBaTh W MOHUMATh  IOCTYJAThl  CHEUUAIBHONM  TEOpUHU
OTHOCHUTEIbHOCTHU ['anuies n DUHIITEMHA.

[ToHnmath xapakTep 3aBUCHUMOCTH, CBS3BIBAIOIICH DSHEPTUI0 U HUMITYJIBC
0€3MacCOBBIX YAaCTWIl; 3aBUCUMOCTH, CBSI3BIBAIONIEH  PEISATUBUCTCKHE
SHEPTUIO U UMITYJIbC YACTUIIBI C €€ MACCOU.

OOBACHATH (PU3UYECKHUI CMBICI BEJIMYHMH, BXOASIINX B GOopMyJTy DUHINITEHHA.

BoinyckHuk Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS:

Dopmynuposams 6bl800bI U3 COOMHOULEHUL CBA3bLBAIOUUX DETISIMUBUCTICKUE
SHepaUI0 U UMNYIbLC YACMUYbL C ee MACCOU, NPOBOOUMb AHAIU3 NOJYUEHHbIX
COOMHOUWEHUU.

KBanroBas ¢puzuka. ®u3uKa aToMa 1 AaTOMHOI0 SIAPa
BoinyckHUK HA 0230BOM YPOBHE  HAY4HTCH:

OOBsICHITHL OCHOBHBIE CBOMCTBA KBAaHTOBBIX siBJIeHUM: (poTorddekT, cBeTOBOE
JaBJICHUE, PAJMOAKTUBHOCTH, MOTJIONIEHWE M HUCIyCKaHWE CBETa aTOMaMu,
CIEKTPhl M3JIYYEHHUS U TIOTJIONIEHUS, PATUOAKTUBHBIC W3ITy4YCHUS, SICPHBIC
peakiuyi, MOHU3UPYIOIIEee U3IyYeHHEe, TPEBPAILCHHUE DJIEMEHTAPHBIX YaCTHII,
dbyHIaMeHTaIbHbIE B3aUMOICUCTBUSI.

Hcnonb3oBaTh (HpU3MUECKUE MOIETH TPU U3yUYEHUH KBAHTOBBIX SIBJIICHUM.
OnuceiBaTh KBAHTOBBIC SIBIICHUSA, HCIIONB3YS IS OTOTO (PU3UUYECKHE
BEJIMYMHBI: CKOPOCTb 3JEKTPOMAarHUTHBIX BOJIH, JMHA BOJIHBI M 4YacTOTa
U3IIyUYE€HUsl, DHEPTUs KBaHTa, MOocTosiHHAsA [lnaHka, aToMHasi eqMHHIIA MACCHI,
3apsiIOBOE M MAacCOBOE€ 4YMCla, DHEPrusl CBA3U U YJAEJIbHAs SHEPrusi CBS3U
aTOMHOTO s/ipa, Mepuoj INoJypaclaja, IOIJIOIIEHHAs J03a W3JIy4YeHHUs,
MOITHOCTh MOTJIONIEHHOM J03bl, 5KBUBAJICHTHAS J1034.

Hcnonp3oBaTh 0003HaueHHUST (U3HUECKUX BEIMYWH W CIUHUIL (DU3UICCKUX
BennurH B CU, mpaBUIIbHO TPaKTOBAaTh CMBICT HCIOJIB3YEMbIX (PU3UUECKUX
BEJIMYUH.
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OnuchiBaTh JBOMCTBEHHYIO MPUPOAY CBETa, OOBSCHATHL €€ Ha OCHOBAaHUU
TUTOTE3BI Jie bpoiiis; moHMMaTh 0COOEHHOCTH MHKPOOOBEKTOB, M3ydaeMbIX
KBAHTOBOW MEXaHUKOM, HEBO3MOXHOCTb MOJHOCTHIO OMUCATh UX C MOMOIIBIO
KOPITYCKYJIIDHOM  WJM  BOJIHOBOM  MOJIETU: OOBSCHITH  B3aMMOCBS3b
(hU3MYeCKUX BEJIMYMH B COOTHOIIICHUSIX HeompeaeneHnocrei [ eiizenoepra.
[IpuBOAUTH MPUMEPHI SIBJACHUH, MOATBEPKAAIOIINX KOPITYCKYJISIPHO-BOJIHOBOM
Iyaliu3M, IPUMEPBI SKCIIEPUMEHTOB, MOATBEPKIAONINX TUIIOTE3Y Ae-bpois.
[lonumaTe cMbICHT (U3HYECKUX 3aKOHOB W IOCTYJIATOB ISl KBaHTOBBIX
ABJICHUI: 3aKOHOB (oTodddekra, mocrynaroB bopa, 3aKOHOB COXpaHEHUs
SHEPI'uM, BJIEKTPUUYECKOTO 3apsija, MacCoOBOTO M 3apsiIOBOrO YHMCEI, 3aKOHA
pPaANOaKTUBHOTO pacmaja, ypaBHeHUs OuHmTeHa s GdoTtodaddekra,
OOBSCHATH COJEp’)KAaHUE 3aKOHOB HAa YPOBHE B3aUMOCBSI3U (DUIUIECKUX
BEJIMYHUH.

Pemiatb 3amaun ¢ HCHOJNB30BAHUEM 3aKOHOB COXPAHEHMSI HSHEPIuw,
ANEKTPUYECKOr0  3apsa, MaccoBOrO M 3apsAJ0BOTO  4YHCEN, 3aKOoHa
PaANOaKTUBHOTO pacmaja.

[ToHumaTh NPUYUHBI PAAUOAKTUBHOCTH, CIIOCOOBI PAIMOAKTUBHOIO pacmlaja,
OOBSICHAITB MPaBWJIa CMEIICHUS NPU PATUOAKTUBHBIX paciajiax.

[ToHuMaTh TPUHIUT T03UMETPA.

[loHumaTh 3KOJOTUYECKHE NTPOOJIEMBbI, BOSHUKAIOIIME TPH HCIOJIb30BaHUU
aToMHbIX anekTpoctaniuii  (ADC). Ilytm pemeHus -HTUX HpooIieM,
MEPCIEKTUBBI UCIIOIb30BaHUS AaTOMHOW SHEPTETUKH.

BoinyckHuk Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTb HAYYUTHCH:

IIpugooums npumepsvt NPAKMUYECKO20 UCNONb308AHUSL 3HAHUL O KBAHMOBLIX
AGNEHUAX U  QUBUYECKUX 3AKOHAX, NpUMEPbl GIUAHUL PAOUOAKMUBHBIX
UBTLYYEHUL HA JHCUBbIE OP2AHUZMBL; UCTIOIb308AMb MU 3HAHUSL 8 NOBCEOHEBHOU
JHCU3HU — 8 ObIMY, 8 YUeOHbIX Yelsix, OJisl COXPAHEHUs 300P06bs U COONI00EHUs
paouayuoHHou 6e30nacHoCmu.

Tonumams npunyun deticmaust 1a3epos, NPUGOOUMb NPUMEPLL UCTLOTb30BAHUS]
COBPDEMEHHBIX JIA3EPHLIX MEXHOI02UU, NOHUMAMb OCHOGHbIE NPUHYUNDL,
HONOJICEHHbIE 68 OCHOB8Y pabOmvl AMOMHOU IHEPSeMmuKU, UMEPUMETbHBIX
npubopos, guzuueckue OCHO8bL UX pabomvl, UCNOILIOBAHHbIE NPU UX
CO30aHUU MOOENU U 3AKOHbL PUSUKU.

Obvschamsb ochosHvle nonodiceHusi meopuu bopa ons amoma 600opooa,
UCNONIL3068AMb  dHEPIeMUYEeCKYI0  0uazpammy Oas O0ObACHEeHUs CNeKmpos
UCNYCKAHUS U NO2TIOWEHUS AMOMA 8000POJd.

Paccmampueams memoovl pecucmpayuu UOHUBUPYIOWUX DPAOUOAKTNUBHBIX
SAO0EPHLIX UYYEHUL;, MemoObl 3aUumsl OM pPAa3HbIX 6UO008 PAOUOAKMUBHO2O
U3TLYYEHUS.

Pewamv  3a0auu  ucnonv3ys  3Haumue  ypasHenus — DuHwimeuHa  OJis
Gpomosppexma, nocmynamos bopa. Ilpasunra Keanmosanus, 3aKOHO8
PaouoaKmueno20 pacnada, npasuil cmewerus npu arvga u bema-pacnaoax.

16

MepenaH yepes [naaok 13.04.2022 10:09 GMT+03:00 / \

759916f8-0b26-4d1f-b535-d9684a2fbbfd \

CrpaHuua 16 13 31 \

g

"/



3axkono6 coxpaneHuss 2NeKmMpUyecKoeo 3apaod. DHepeuu u UMnyivea npu
AOEPHBIX PeaKYUsiX.

— Ocywecmanames CcamMOCMOAMENbHbIL NOUCK  UHDOpMAYUU ecmecmeeHHO-
HAYYHO20 COOEPAHCAHUS C UCNONb308AHUEM PA3IUUHBIX UCHOYHUKOG (YYeOHbIX
MEeKCMOo8, CHPABOYHLIX U HAYYHO-NONYIAPHBIX U30AHUL, KOMNbIOMEPHBIX
OaHHbIX, 00pazosamenvhblx nmepnem-pecypcos ), ee obpabomky, anaius 8
yenax @opmuposanus coOCMBEHHOU NO3UYUU Nno U3YUaeMou meme U
BbINOJHEHUS YUEOHO-UCCTIe008AMENbCKUX U NPOEKMHBIX pabom no K8AHMOBbIM
ABNEHUSIM.

Crtpoenue BceesienHoi
BoinyckHuk Ha 02a30BOM YPOBHE HAYUYMTCSH:

— IloHumMaTh OCHOBHBIE METOABI HCCIEAOBAHMS  YJAJEHHBIX OOBEKTOB
Bcenennoit. OmnwuceiBate CcTpykTypy ConHna u (u3MUecKkue MpoLecChl,
npoucxonsmue Ha CoiHie; 00BSACHATh 0COOCHHOCTU cTpoeHHst ColHeuHON
cuctembl (ComHIla, miaHeT, HEOSCHBIX Tel), IBHIKCHHS IIJIAaHET M HEeOCCHBIX
Ten (acTepouI0B, KOMET, METEOPOB).

— IlpuBoauth (¢uU3MUECKHE XapaKTEPUCTHUKKA 3BE3J M  paccMaTpHUBaTh
(bu3nYecKue IpoIecchl, MPOUCXOISIINE CO 3BE3/JaMHU B MTPOIIECCE IBOJIOLIUH.

— IlonumaTte ocoOeHHOCTH cTpoeHHs ['anmakTUKH, APYTUX 3BE3IHBIX CHUCTEM,
Marepun BceneHHOoM.

BoinyckHnk Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTbh HAYYUTHCSH:

—  Vkaszvieamov obwue ceotlicmea u paznudus niaHem 3eMHOU epYnnvl U niaHem-
eueanmog; manvix men ConneuHou cucmemsl U OOTLUUX NAAHEM.

— HUcnonvzoeamv kapmy 36e30H020 HeOA NPU ACMPOHOMULECKUX HAONOOEHUSIX.

— Bocnpouzeooums eunomesy o npoucxoxcoenuu COIHEYHOU Ccucmemvl;
onucwieams 38010YuI0 Beenennoii coenacrno eunomese bonvuiozo é3puisa.

COAEPKXAHUE YYEBHOI'O ITPEAMETA «®U3UKA»

Du3uKa U eCTeCTBEHHO-HAYYHbIN MeTO/ MO3HAHUS MIPUPOIbI
®duszuka — QyHgaMeHTaNIbHas HayKa O Mpupojie. MeToIbl HAy4YHOTO MCCIIeI0BAHUS
busnueckux spieHuit. MoaenupoBanue GU3NUECKUX SBICHUM U MPOIIECCOB.
PuU3NYECKUN 3aKOH — IPAHUIBI IPUMEHUMOCTU. PU3NUYECKHE TEOPUU U IPUHIIUI
cooTBeTcTBUS. POk 1 MecTo pu3nuku B GOpMHUPOBAHUN COBPEMEHHOMN HAYYHOM
KapTUHBI MHUPA, B IPAKTUYECKOMN AEATEIbHOCTH JrOAeH. Duzuxa u Kyiomypa.

Mexanuka
Kunemaruka
I'paHuIBl NPUMEHMMOCTH KJIACCUYECKOW MeXaHUKHU. [lonoxenue Tena B
npocTpancTBe. CrocoObl OMMCaHUs MEXaHUYECKOTO BIKEHUS. CUCTEMBI OTCUETA.
BaxHeiime KuHeMaTHYECKUE XapaKTEPUCTUKU — IIEPEMEILIEHUE, CKOPOCTb,
yckopenue. [IpsmonuneiiHoe paBHOMEpPHOE ABMKEHHUE. OTHOCUTEIBHOCTh
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nerokeHus. CliokeHHne nepeMenieHul U ckopocteil. CpeHsist CKOPOCTb.
[IpsmonuHeitHOe paBHOYCKOpeHHOE nBUkeHre. CBoOOIHOE najienre. PaBHoMepHOE
JIBUYKEHUE M0 OKPYKHOCTHU. YTIIOBast CKOPOCTh. [lepron u yacrora BpameHus.
CKOpOCTh U YCKOPEHUE IPU PABHOMEPHOM JBUKEHUU IO OKPYKHOCTU. OCHOBHBIE
MOJIEJIN T€JI U ABMKECHUM.
JAunamuka

Bzaumopeiictue Ten. Macca. Cuina. [Ipunuun cynepro3uuuu cui. Cuibl B
MEXaHUKe. 3aKoHbl BceMHpHOro TIroreHus. JBUkKeHNE IIAHET U UCKYCCTBEHHBIX
cnyTHuKOB. Bec Tena. HeBecomocts. edopmanuu. Cuna ynpyroctu. 3akon ['yka.
Cuia Tpenusi. 3akoH cyxoro TpeHus. MHepuuanbHas cuctemMa oTcueTa. 3aKOHbI
MexaHuku HproToHa.
3aKOHBI COXpaHEHUA

Nmnynbc MaTepuanbHON TOUKU U CUCTEMBL. MI3MEHEHHUE U COXPAaHEHUE UMITYJIbCA.
Hcnonvzosanue 3ak0H08 MeXAHUKU Ol 00bACHEHUS O8UNCEHUSL HeDeCHbIX meil U O
pazsumusi Kocmuyeckux ucciedogaruil. Mexanmdaeckas padbota . MOIIHOCTS.
[TorenuunanbHas sueprus. Kunerndeckast sHeprus. MexaHU4decKasi SJHEPrUus CUCTEMBbI
Ten. 3aKOH COXpaHEHUsI MEXaHU4YeCcKOM Hepruu. Pabora cuibl.
CraTtuka u ruIpocTaTuKa
Pasnosecue mamepuanvrnot mouku u meepooco mena. Ycuosus pagnogecus..
Momenm cunvl. Pagnosecue scuokocmu u 2asa. /lgudxcenue ixuokocmetl u 2a3oe.
Mexann4yeckue Ko0J1e0aHUsI M BOJIHbI

CB00OOIHBIE U BBIHYKICHHBIC KOJIcOaHUs. Y CJIOBUS BO3HUKHOBEHHMSI KOJICOaHUT.

Mexannueckue kojiebanus. JlnHamMuka MexaHudeckux koyiebanuii. ['apMoHnueckue
kosneOanus. MaremMaTuueckuil ¥ Npy>KMHHBIA MasTHUK. [[peBpaliieHust SHEPTUU Mpu
konebanusx. Boinyxnennsie konebanus. Pesonanc. Mexanudeckre BOIHbBI. 3BYK.
CBOMCTBA BOJIH 1 OCHOBHBIE XapaKTEPUCTUKNA. DHEPTrHUs BOJHBI.

MouiekyisipHasi QU3HKA U TEPMOAUHAMUKA

Moaexkyaspuas ¢pusuka

MounekynsapHo-kunetudeckass teopuss (MKT) crpoenuss BemiectBa U ee
AKCIIEPUMEHTAIIbHBIE JOKa3aTeNbCTBA. Pa3meprsl Mosnekyn. bpoyHOBCKOE BHXKEHUE.
Cunbpl B3auMOJAEUCTBUS MOJIEKYJI. AOCOJIOTHas TeMmIepaTypa Kak Mepa CpeaHen
KUHETUYECKOW DJHEpPruy TEIUIOBOIO JBWXKEHUs 4YacTUll Bemectsa. Mojenb
uneanbHoro rasza. JlaBienue rasza. OcHoBHoe ypaBHenue MKT. VYpaBuenue
COCTOSIHMSL HJEAJIbHOIO rasa. YpaBHeHue MenneneeBa—Knamneiipona. ['a3oBbie
3aKOHBI.
ArperaTHble COCTOSIHUA BemiecTBa. Moodenv cmpoenus dcuokocmetl. HachbIeHHBIH
nap. BnaxuocTts Bo3ayxa. CBOICTBA KUJIKOCTEN U TBEPABIX TEI.

Tepmoaunamuka

Buytpennsis sueprusa. PaGota u Termonepenadya Kak CrocoObl W3MEHEHUs
BHyTpeHHeW »HHepruu. llepBeii 3akoH TepmoauHaMuku. I[IpumeHeHne mnepBoro
3aKOHa TEPMOAMHAMUKH K H3ompoueccaM. HeoOpaTHMOCTh TEIUIOBBIX MPOLECCOB.
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[IpuHUMNBl IEUCTBUS TEIUIOBBIX MamnH. Btopor 3akoH TepmomuHamuku. KIIJI
TEIJIOBBIX JIBUTATEIICH.

DJIeKTPOAMHAMHUKA
JJIEKTPOCTATHKA
DnekTpu3anus. INEKTPUUECKUH 3apsAl. 3aKOH COXPAaHEHUS JJIEKTPUUYECKOrO 3apsia.
Onektpuueckoe noie. 3akoH Kynona. HanpspkeHHOCTh 31€KTpOCTaTUYECKOTO TOJIS.
[IpuHumn cynepno3uuuu nosneil. I[IpoBOAHUKH, NOIYNPOBOAHUKH U TUAJIEKTPUKHU.
PabGora »snexrpocratuueckoro moisid. lloTeHuman 53JIEKTPOCTATUYECKOTO MOJIS.
Konpencarop. D1eKTpoeMKOCTh KOHAEHCATOPA. DHEPIHUs AIEKTPUUECKOTO TOJIS.
ITocTOsSIHHBIN 3JIEKTPUYECKUN TOK. DIIEKTPOABUAKYIIAS cuia. 3akoH OMa JJ1sl MOJTHOM
LEeNU. DJIEKTPUUECKUN TOK B TPOBOJHUKAX, PJIEKTPOIUTAX, MTOITYIIPOBOJHUKAX, Ta3ax
u Bakyyme. Ceepxnpogooumocmes.
IHocTosAHHBIN TOK
[TocTostHHBIA BneKTpudYecKuid TOK. 3akoH OMa s ydacTka uenu. Pabora wu
MOIIHOCTh TOKa. 3akoH [[oyns-Jlenma. DnekTpoaBuxymasa cuwia. 3akoH Oma 1id
nosHo nenu. Conpotusienue. IlocnegoBarenbHOE U MapajuielIbHOE COEIMHEHUE
OPOBOJHUKOB.  OJEKTPUYECKUM  TOK B  IPOBOJHHMKAX,  DJIEKTPOJUTAX,
MOJIYIPOBOJHUKAX, Ta3aX U BakyyMe. C8epxnposooumocms.
MaraurHoe mnoJsie
MarnautHoe nosne. Bzaumonerncreus TOkoB. MHayKIus MarauTHOro noss. Jencreue
MAarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM U ABMKYIIYIOCS 3apsiKEHHYIO YACTHUILY.
Cuna Awmrnepa u cuia Jlopennia. DnekTpon3MepuTenbHbIe MPUOOPHl. MarHuTHbIC
CBOWCTBA BELIECTBA.
JJIEKTPOMATHUTHAS MHAYKIMS
SBneHue 3JIeKTPOMarHUTHOM MHIYKUUHA. MarHuTHBINA MOTOK. 3aKOH
AIEKTPOMArHUTHOM MHIYKIMHU. DJIEKTPOMAarHUTHOE 1oJje. [lepeMeHHbIN TOK.
IIpasuno Jlenya. SiBnenne camonHAyKuuu. UHIyKTUBHOCTb. DHepeust
INEKMPOMACHUMHO20 NOJIAL.
DJIeKTPOMATHUTHBIE KOJI€OAHNS U BOJHBI
OnexktpomaruuTHble KosneOanus. KoneOatenbHblli KOHTYyp. IIpeBpaiienue sHepruu
OpU  AJIEKTPOMATHUTHBIX KOJEOAHMSIX. AHAIOTUS MEXIy MEXaHUYEeCKUMH U
ANIEKTPOMATHUTHBIMU  KoJieOaHusiMU.  [lepeMeHHBIH  DJIEKTPUYECKUH  TOK.
[IpousBoACTBO, Nepeaada u NOTpedIeHUE EeKTpo3Hepruu. TpanchopmaTopsl.
OnekTpoMarHuTHele  BoOJHBL.  [Ilkama  snekTpoMarHUTHBIX BOdH. (CBOMCTBa
AJEKTPOMArHUTHBIX BOJH. JlWama3oHbl »IEKTPOMArHUTHBIX W3JIYYEHUH U UX
PaKTHYECKOE IPUMEHEHHUE. ITepenaua uHdopmauu c MIOMOIIIBIO
AJEKTPOMAarHUTHBIX BOJIH.
I'eomeTpuyeckas onTuka
I'eomerpuueckass  ontuka. HMcToyHMKM  cBeTa. 3aKOH  MPSIMOJIMHEITHOTO
pacrpocTpaHEHUs CBETa. 3aKOH OTpaxkeHusi cBera. llocTpoeHune u300pakeHus B
IJIOCKOM  3epkaje. 3akoH TmperomiieHUs cBeTta. Jlucmepcusi cBeta. JIMH3BL
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Ontuueckas cuna auH3bl. [locTpoeHne n3oOpaxeHud B JuH3ax. 1'7a3 U 3peHue.
OnTtuyeckre mpuOOpBHIL.

BoJsHoBasi onTuka

BonHoBble  cBoiictBa  cBeta. BomnoBoit  ¢gponr. Ilpunnun  I'rolirenca.
WNurepdepenums.  Hucnepcus.  Jdudpaxkuus.  JudpakuuonHas — perierka.
ITonepeuHocTh CBETOBBIX BOJH. [lonspuzanus ceera.

OcHOBBI cIeNUAJBLHONH TEOPUU OTHOCUTEIbHOCTH
WNHBapruaHTHOCTh MOJYJIsI CKOPOCTH CBeTa B Bakyyme. [IpMHIMII OTHOCHUTEIHLHOCTH
OiinmTeiHa. CBs3b MacChl M DHEPTUU CBOOOTHOM YaCTHUIIBI. DHEPTUS MTOKOS.

KBantoBasi puzuka. ®u3uka aToMa 1 AaTOMHOIO siAPa
KBaHTBI M aTOMBI
CaetoBbie kBaHTHI. [ umoteza M. [Tnanka. ®oTtosnekrpuuecknii 3¢ hexT. YpaBHEHHUE
OiiamrerHa as potodpdexra Doton. JaBnenue cBera. KopmycKynspHO-BOTHOBOM
nyanusM. CoomuouteHue neonpedenennocmel I etizenbepea.
[Inanerapnas mogmens aroma. Teopus bopa. Cnextpbl wu3nydeHus. CHEKTpbI
noryonieHus. CnexkrpanbHblii aHanu3. OObsICHEHHE JTUHEWYATOro CIEeKTpa BOAOPOa
Ha OCHOBE KBAaHTOBBIX IIOCTYJIAaTOB bopa.
ATOMHOE 1IPO U 3JIEeMEHTAPHbIE YACTHIIbI
CoctaB U cTpoeHHe aTOMHOTO sjipa. SnepHbie cuibl. JJedekT maccel. DHEprus CBs3H
aTOMHBIX siiep. Buapl paqnoakTUBHBIX NPEeBPaIEHUN aTOMHBIX SIEP.
3aKOH paJANOAKTUBHOrO pacnaga. SnepHeie peakuuu. llemHas peakuusi nejeHHs
saaep. S aepHbI peakTop.
DnemeHTapHbie  4acTuilbl. DyHAaMeHTaldbHbIE  B3aUMOJCUCTBHA.  SaepHas
SHEPreTHKA.

Crtpoenue BceesienHou
CosHeuHas cucreMa
Connue. Conneunas cucrema. Ilnmanetrst um apyrue Tena COJIHEUHOW CHCTEMBI.
CoBpeMmeHHbIe TPeACTaBICHUS O MPOUCXOXKICHUH U 3BotoIMK CoJIHIIA U 3BE3]I.
3Be3anl M ['amakTHKH
3Be3apl. DU3MYECKUE XapaKTepUCTUKH 3Be3d. Kiaccudukarus 3Be3a. 3BE3Ibl U
UCTOYHUKM UX JHeprud. ['amaktuka. IlpeactaBieHue o CTPOGHUM W HBOJIOLMHU
Bcenennoi.

IIpumepHbIi epevyeHb NPAKTHYECKUX U JTA00PATOPHBIX PadoT
[Ipsimble nu3MepeHus:
— HW3MEpPEHHE MTHOBEHHOW CKOPOCTH C HCHOJIb30BAHHEM CEKyHIOMEpa WU
KOMIBIOTEPA C TaTYNKAMU;
— cpaBHEHHE Macc (110 B3aUMOJICHCTBHIO);
— H3MEpEHHUEe CUJI B MEXaHUKE;
— H3MEpEeHHe TeMIepaTyphl )KUAKOCTHBIMU U UPPOBBIMU TEPMOMETPAMHU;
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OLICHKA CUJI B3aUMOJEHCTBUS MOJIEKYJ (METOJ0OM OTpPbIBA Kalellb);

M3MEPEHNE TEPMOJMHAMUYECKHX ITapaMETPOB rasa;

m3mepenue JJ1C ncTtoyHuKa ToKa;

MU3MEPEHUE CUJIbI B3aUMOAECHCTBHS KAaTyIIKHM C TOKOM M MarHuTa MOMOUIBIO
AIEKTPOHHBIX BECOB;

oIpesiesIeHUE Nepuo/ia OOpalleHus IBOMHBIX 3B€3/1 (II€4aTHbIE MaTepHAaIbl).

KocBennrbie nusmepenus:

MU3MEPECHHUE YCKOPEHUSI;
M3MEPECHHUE YCKOPEHUsI CBOOOHOTO Ta/ICHNUS;

OTIpEJICIICHUE SHEPTUHN M UMITYJIHCA IO TOPMO3HOMY Iy TH;

M3MEPEHUE YACIbHON TEIUIOTHI TUIABJICHUS JIhA;

W3MEPEHHUE HAMPSHKEHHOCTH BUXPEBOrO  JJIEKTPUYECKOTO Tmoys  (Mpu
HAOJTFIOACHUH 3JIEKTPOMArHUTHOW WHIYKITHN );

U3MEPCHHUE BHYTPEHHETO COTIPOTUBIICHHUS NCTOYHHUKA TOKA,;

OTIpeJICIICHHE TTOKa3aTeNs TPEITIOMIICHHSI CPEIbI;

u3MepeHne (POKyCHOTO pacCTOSIHUS COOMPAIOIICH U pacCenBaroIIeH JINH3,
OTIpEJICIICHHE ITTHHBI CBETOBOW BOJTHBI;

OTIpE/ICIICHNE UMITYJIbCAa W DHEPTHHM YACTHIIBI MPU JBIKCHUH B MarHUTHOM
nosie (1mo ororpadusam).

HaoOaroaenue ssBJIeHUMA:

HAOII0/ICHUE MEXaHUYECKUX SIBICHUN B MHEPIMAIBHBIX M HEHHEPIHATIbHBIX
CHUCTEMAaxX OTCYETA;

HaO0JI0ICHNE BRIHYKICHHBIX KOJIeOaHUI U PE30HAHCA;

HaOmoaeHue nuddysuu;

HaOJII0/ICHUE SIBICHUS JIEKTPOMAarHuTHOM WHIYKIINH;

HAOMIO/ICHUE BOJHOBBIX CBOMCTB cBeTa: aupakuusa, HHTEpHEpeHIINs,
MOJIIPU3ALUS;

HaAOJIIOICHNE CTIEKTPOB;

BeuepHUe HaOIoeHNs 3Be3]1, JIyHBI U TUIaHeT B TENECKON MM OMHOKIIb.

HUccaenoBanus:

HCCJIEOBAHUE  PABHOYCKOPEHHOI'O  JBWXKEHHA C  HCIOJb30BAHUEM
BJIEKTPOHHOTO CEKYHJIOMEPA WIIM KOMITBIOTEPA C TATYUKAMMU;
HCCIIeIOBAaHUE IBUKEHUS TeJla, OPOIIEHHOTO TOPU30HTAIIBHO;
HCCJIEIOBAHUE LIEHTPAIIBHOTO yaapa;
HCCJIEIOBAaHUE KAUEHUS [IWJIMHPA IO HAKIIOHHOM TNIOCKOCTH;
HCCIIeIOBaHKE IBMKEHUS OPOYHOBCKOM yacTuIibl (1o TpekaM [leppena);
HCCIIEOBAHUE U30IPOLIECCOB;
HCCIIeIOBAaHUE M30XOPHOTO MPOIecca U OIEHKA aOCOIFOTHOTO HYJIS;
HCCJICIOBAHUE OCTBIBAHUS BOJIBI;
HCCJIEOBAHUE 3aBUCUMOCTU HANPSKEHHUS HA IOJIKOCAX MCTOYHUKA TOKA OT
CHJIBI TOKA B LICIIH,
HCCJIEIOBAHUE 3aBUCUMOCTH CHUJIbI TOKA YE€pe3 JIAMIIOUKY OT HANpPSIKEHUS Ha
HEH;
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HCCJICJOBAHUC HAIrPpCBAHUS BOAbI HAI'PCBATCIICM HEOOJIBIIION MOIIHOCTH,
HCCICOAOBAHUC SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIWH,

HCCJICJOBAHUC 3aBUCUMOCTHU YTIJIa IIPCIIOMIJICHUA OT yIJia MaJACHHA,
HCCIICAO0BAHUC 3aBUCUMOCTHU PpPACCTOAHHA OT JIMH3BI O I/1306pa)K€HI/I$I oT
pacCTOAHUA OT JIMH3bBI 4O IMTPEAMCTA,

HCCJICAOBAHUC CIICKTpa BOAOpOAA,

HCCIICAOBAHNC NBUKXCHUA I[BOﬁHBIX 3BC31 (HO IICYaTHBIM MaTCpI/IaﬂaM).

IIpoBepka rumores (B TOM 4KcJIie HMEIOTCH HEBEpPHbIe):

npu JABMKEHUM OpycKa MO HAKJIOHHOW IUIOCKOCTH BpeMs MepeMelleHus Ha
OTIPEJICTICHHOE PACCTOSIHUS TeM OoJIbIie, 4eM O0JIbIlle Macca OpycKa,;

Opu JABWKEHHH Opycka IO HAaKJIOHHOM IUIOCKOCTH CKOPOCTh IPSIMO
IPONOPLUOHATIbHA Ty TH;

[pU 3aTyXaHUU KOoeOaHui aMIUTUTy1a 0OpaTHO MPOMOPIIOHATbHA BPEMEHHU;
KBaJpaT CpPEAHET0  MepeMeIleHUus] OpOYHOBCKOM  YaCTUIBI  MPSIMO
IIPOIOPIIMOHANIEH BpeMEHU HaOmoaeHus (1o tpekam Ileppena);

CKOPOCTh OCTBIBAHUS BOJBI JIMHEHHO 3aBUCUT OT BPEMEHU OCTHIBAHUS;
HANpsOKEHUE TIPU MOCIIEI0BATEIbHOM BKJIIOYEHHUU JAMIIOYKH U PE3UCTOpa HE
pPaBHO CyMMe€ HAaIPSHKCHHU Ha JIAMIIOYKE W PE3UCTOPE;

yToJ1 MPEJIOMIICHHUS MPSMO TIPOMOPIIMOHAJIEH YTy MaJeHUs;

MIPU MJIOTHOM CJIOKEHHH JIBYX JIMH3 ONITUYECKHE CUJIbI CKIIa/IbIBAIOTCS;

KoncTpynpoBanue TeXHM4eCKHX YCTPOMCTB:

KOHCTPYUPOBAHUE HAKIIOHHOW TJIOCKOCTH C 3agaHHbM KIIJI;
KOHCTPYUPOBAHHUE PHIYAKHBIX BECOB;

KOHCTPYHPOBaHHUE HAKJIOHHOW IUIOCKOCTH, MO KOTOPOM OpYyCOK NBHKETCS C
3aJJaHHBIM YCKOPEHHUEM;

KOHCTPYHUPOBAHUE JICKTPOIBUTATEIIS;

KOHCTPYHpOBaHUE TpaHCHOPMATOPA;

KOHCTPYHUPOBAHHUE MOJIENIN TEJIECKOMNa WK MUKPOCKOIIA.
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TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJINYECTBA
YACOB, OTBOANMBIX HA OCBOEHUME KAK/IOU TEMBbI

TEMA 10 11 UTOro
KJIACC | KJIIACC
Pu3NKa U eCTECTBEHHO-HAYYHbIN 2 2
MeTO/ MO3HAHMS IPUPOABI
. | Mexanuka 37 7 44
Kunemarnka 14
JlnHamuka 12
3aKOHBI COXpaHEHUS] B MEXAHHKE 9
CraTuka U ruJIJpoCTaTUKA 2
. | Moaexkyasipuas pusuka u 15 15
TEePMOJAMHAMMKA
MouekyiispHas pu3uka 10
TepmoanHaMuka 5
JJIEKTPOTUHAMMKA 14 35 49
DJIEKTPOCTATHKA 7
[TocTossHHBIN TOK 7
MaruauTHoe nosue 7
DJICKTPOMArHUTHAs] UHTYKIUSA 8
DNEeKTPOMArHUTHBIC KOJICOAHUS U 7
BOJIHBI
['eomeTpuyeckas onTuka 7
BosiHOBas ontuka 6
OcCHOBBI CHIEHUATBHON TEOPUH 2 2
OTHOCHTEJILHOCTH
. | KBanToBas pusuka. Puzuka aroma u 16 16
aTOMHOIO s/Ipa
KBaHTBI 1 aTOMBI 7
ATOMHOE AIpO U DJIEMEHTAPHBIE 9
YaCTHUIIbI
Crpoenne Beenennoi 8 8
ConHeynas cucrema 3
3Be3bI U raJJaKTUKHA 5
. | IlloBTOpEHHE 2 2 4
NTOro 70 70 140
JIABOPATOPHBIE PABOTbI 7 6
KOHTPOJIBHBIE PABOTBI 7 7
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KanenaapHo - TeMaTu4eckoe NJIAHUPOBAHUE
10 kaacce
Oo1ee ynucsao 4acos: 70 4.

Ne TemMaTnueckoe IJIAHKPOBAHKE Kou-Bo
4acoB
1. Du3NKa U eCTeCTBEHHO-HAYYHbBIA METO/ NO3HAHUS NPUPOIBI 2
1 ®duszuka — GyHgaMeHTanbHas HayKa o npupoje. MeTo bl |
HAYYHOT'O UCCJIEI0BaHUS PUBNYECKUX SBJICHUU.
MopenupoBanue GU3HMUECKUX SBICHHUM U MPOIIECCOB.
Pu3nMYECKU 3aKOH — I'PaHUIIbl IPUMEHUMOCTH.
2 du3nyecKkre TEOPUU U MPUHLUI COOTBETCTBUA. POk 1 MecTO |
¢bu3uKy B HOpMUPOBAHUY COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIIOAeN. Quzuka u
Kyibmypa.
2. MexaHuka 37
Kunemarnka 14
3 I'paHuIpl NPUMEHUMOCTHU KJIaCCUYECKOW MeXaHUKHU. [Tonoxenue |
Tesa B mpoctpaHcTBe. CriocoObl ONMMCAHKS MEXAaHUYECKOTO
nBkeHUsl. CHCTEMBI OTCUETA.
4 Baxueiimme KuHeMaTUYECKUE XAPAKTEPUCTUKH — |
MEpEMENICHHUE, CKOPOCTh, YCKOPEHHE.
5 IIpssmonuHeiHOE paBHOMEPHOE ABHKEHUE. OTHOCHUTEIBHOCTD 1
nBrokeHus. CloKEeHHE NEPEMENIEHU U CKOPOCTEN
6 Cpennsis CKOpOCTb 1
7 [IpsiMOJIMHETHOE PABHOYCKOPEHHOE JIBUKEHHUE. 1
8 [IpsiMONTMHEWHOE PAaBHOYCKOPEHHOE JIBUKEHHUE. 1
9 JlaGopaTopHasi padora Ne 1 «OnpeesieHue yCKOpPeHUsl TeJia |
NPHU NPSAMOJIMHEHHOM PABHOYCKOPEHHOM JABHKEHUN»
10 | CBoOOgHOE MasieHHue
11 | CBoOoaHOE najeHue
12 | JJabopaTopHnas padota Ne 2 «OmnpeneneHue BbICOTHI TOAbeMa
Tesa, OPOIIEHHOTO BEPTUKAJIBHO BBEPX»
13 | PaBHOMEpPHOE JBM>KEHUE IO OKPYKHOCTU. YTJIOBasi CKOPOCTb. |
Ilepron u yacToTa BpaleHus.
14 | CkopoCTbh U YCKOpPEHHUE NPU PABHOMEPHOM JIBUKEHUU T10 |
OKPY>KHOCTH
15 | OcHOBHBIE MOJIETU TET U ABUKEHUM.
16 | KoutpoabHasi pa6ora Ne 1 mo teme « Knnematuka
JInnamMuka 12
17 BzaumopeiictBue ten. Macca. Cuna. [IpuHuun cyneprno3uiuuu 1
CHUJL
18 | Cunbl B MEXaHUKE 1
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19 | UnepunanbHas cucrtema oTcyeTa. 3aKOHbl MexaHukn HproToHa. |
20 | 3akoH BceMupHOro TAroTeHus 1
21 | JIBmxkeHHe IIaHeT U UICKYCCTBEHHBIX CITYTHUKOB. 1
22 | Bec tena. HeBecoMOCTb. 1
23 | Hedopmarmu. Cuna ynpyroctu. 3akoH ['yka |
24 | JlabopaTopHas padota Ne 3 «M3MepeHuHe :KeCTKOCTH 1
NPYKUHBI»
25 | Cuia TpeHus. 3aKOH CYyXOTO TPEHUS.
26 | JlabopaTopnas padota Ne 4 «3mepenne kordpuimenta TpeHust
CKOJIbYKECHHU S
27 3akonbl MexaHnuku HerotoHna. Pentenue 3a1au. 1
28 | KonrpoJabHas padora Ne 2 nmo teme «/Ilmnamuka» |
3aKoHBI COXpaHeHHs] B MEXaHHKe 9
29 | Mnynbec MaTepraibHOW TOYKH U CUCTEMBI. MI3MeHenne n 1
COXpaHEHHUE UMITYJIbCA.
30 | Acnonvzosanue 3ak0H08 MeXAHUKU Ol 0OBACHEHUS OBUICEHUSL |
HebeCHbIX mell U OJisL pa3eumusi KOCMUYECKUX UCCIe008aAHU.
31 Mexanuueckas pabora. MoOIIHOCTb 1
32 | IlorennmanpHas 3Heprusa. Kunernueckas sHeprust 1
33 | Mexanuueckasi 3HEprusi CACTEMBI TeJl. |
34 | 3aKOH COXpaHEHHUs] MEXaHUYECKOU SHEPIHH. 1
35 | JlabopaTtopHas paGora Ne 5 «M3y4yeHnue 3aK0HA COXpaHEHUS |
MEXaHUYeCKOI IHeprum» (WIN «ompeieieHue JHePrum u
HMITYJIbCA 110 TOPMO3HOMY IYTH»)
36 PabGora cwiel. Perienue 3amau 1
37 | KonrpoabHasi padota Ne 3 no teme «3aKoHbI COXpAHEHHUSD) 1
CraTnka M ruIpoCcTaTHuKA 2
38 | PaBHOBeCue MaTeprualbHONM TOYKH U TBEPAOIO TeJA. Y CIOBHUS 1
paBHOBeCHUsl. MOMEHT CHJIBL.
39 | PaBHOBecHE KUJKOCTH U ras3a. J[BU>KEHUE KUJIKOCTEH 1 ra3oB. 1
3. MouiekyasipHas (pU3HKa U TEPMOAUHAMMKA 15
MouJiekyasipHas ¢puzuka 10
40 | MonexkynspHo-kunernueckass  teopuss  (MKT)  crtpoenus |
BEILIECTBA U €€ IKCIIEPUMEHTAIbHBIE JI0Ka3aTelbcTBA. Pazmepsl
MoJiekys. bpoyHoBckoe aBmwxkeHue. Cuiibl B3aMMOJICHCTBUS
MOJIEKYI.
41 | AGconroTHas TemmepaTypa Kak Mepa CpelHed KHHETHUYECKOM 1
SHEPI'UU TEIJIOBOTO JBUKECHHS YaCTHUI] BEIIECTBA.
42 Mogens wuaeanbHoro raza. JlaBimenue raza. (OCHOBHOE 1
ypaBHeHue MKT
43 | YpaBHeHME  COCTOSIHHMS ~ WJCAJIBHOIO  raza. YpaBHEHHUE 1
MenpaeneeBa—Kianeipona.
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44 | I'a30BbI€ 3aKOHBI
45 | JlabopaTtopnass padora Ne 6 «IJKcnepMMeHTAJIbHaAsA
nposepka 3akoHa I'eii-JIroccakay
46 | ArperatHble  COCTOsIHUS — BemiectBa. Modenrv  cmpoenus |
JHcuoKocmeti
47 | HacelieHHbld nap. BiaxHOCTh Bo3ayXa.
48 CBoiicTBa KUJIKOCTEHN U TBEPABIX Tel. Pelenue 3aaay.
49 | KourpouabHasi padora Ne 4 mo teme «MoJiekyJsipHasi
¢pusuka»
TepMmoannamMuka 5
50 | Buyrpennss sueprus. Pabota u remionepenaya Kak criocoObl |
M3MEHEHHUsI BHYTPEHHEN SHEPIUH.
51 | IlepBslii 3aKk0oH TepMoarHAMUKH. [[puMeHeHre nepBoro 3aKkoHa |
TEPMOJMHAMUKHU K U30MPOIECCAM.
52 | HeobGpatuMocTh TEIUIOBBIX MporeccoB. [IpuHIMNBI nencTBUs 1
TEIUIOBBIX MallMH. BTOpO# 3aK0H TEPMOAMHAMUKHI
53 KIIJI TennoBeix apurateseii. Pemenue 3amgaq
54 | KonrpoabHasi paGora Ne 5 mo Teme «MoJekyaspHasi
(pu3uKa M TEPMOAMHAMHU KA
4. DJIeKTPOAUHAMHKA 14
DJIeKTPOCTATHKA 7
55 | Onmektpuzanus. ONEKTPUYECKUH 3apsi. 3aKOH COXpaHEHUs 1
ANEKTPUYECKOTO 3apsAa. DIEKTPUUECKOE TOJIE.
56 | 3akon Kynona. HampssK€HHOCTb 3JIEKTPOCTATHYECKOTO ITOJIS. |
[TpuHIMII CYNEPIO3UIIUH TTOJICH.
57 | IlpOBOIHUKH, MOJYIIPOBOJHUKHU U JTUJICKTPUKH. 1
58 Pa6Gora BJIEKTPOCTATUYECKOTO 1OJIS. IloTenmnman 1
AIEKTPOCTATUYECKOTO I1OJISL.
59 | KongeHcarop. D1eKTpOEMKOCTh KOHJIEHCATOPA. |
60 DHeprus dIEKTPUYECKOro nosisi. Pemenne 3agau 1
61 | KouTpoabHas pa6ora Ne 6 mo Teme «JJIeKTPOCTATHKAY 1
ITocTOosIHHBIN TOK 7
62 | [locTostHHBIN 3JIeKTpUYECKHM TOK. 3akoH Oma s ydacTka 1
nenu. Pabora n MmontHocThk Toka. 3akoH Jxoyns-Jlenna.
63 | ConporuBnenue. IlocimemoBarenbHOE M THapajuielIbHOE |
COECIMHEHUE TPOBOAHUKOB.
64 | 3akon Oma jJid NOJHOW Lenu. DIEeKTPOABMKYIIAS CUJIa.
65 | JlaGopatopHas padora Ne 7 «U3mepenune IAC mu
BHYTPEHHEIr0 CONPOTUBJICHUS] HCTOYHUKA TOKA»
66 | DnekTpuyecKMid TOK B IPOBOAHHUKAX,  JJIEKTPOJIUTAX, |
NOJIYIPOBOAHUKAX, ra3ax U Bakyyme. CBepXnpoBOJUMOCTb.
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67 | Pemenue 3amau.
68 | KoutpoabHas padora Ne 7 no teme «I1oCTOSIHHBIN TOK» |
3. IloBTOpEenue 2
69 | I[loBTOpeHue pazzaena «MomnekynspHas buzuka u |
TEPMOJMHAMUKA
70 | IloBTOopenue pazaena « IIEKTPOJUHAMUKA 1
11 knace
O0mee yucao yacos: 70 u.
Ne TemaTnueckoe IJIAHKPOBAHME Koua-Bo
4acoB
1. JJIeKTPOAUHAMHUKA (MIPOAOJIZKEHHE) 15
MarHuTHOe moJie 7
1 MarnutHoe moisie. B3aumoneinctBusi TOKOB. MHayknwms 1
MarHUTHOTO MOJISI.
2 | Cuna Amnepa. 1
3 Cuna Jlopenua. 1
4 | DuexkTpon3MepuTeIbHbIE TPUOOPHI 1
5 MaruuTtHble CBOMCTBa BEIllECTBA. 1
6 | JlelicTBUE MArHUTHOIO TIIOJiS HAa MPOBOJHUK C TOKOM U 1
JBIDKYLIYIOCS 3apsKEHHYI0 yacTully. Pemenue 3amau
7 | KonTpoabHas padota Ne 1 mo teme « MarHuTHoe moJie». |
JJIeKTPOMATHUTHASI MHAYKIUA 8
8 SlBiieHnEe  DIEKTPOMArHUTHOW HMHAYKUMM. MarHuTHbIN 1
MOTOK.
9 | JlabopatopHnas padora Ne 1 «HabGaoaenue neiicteust 1
MATHUTHOIO MOJIsl HA TOK)
10 | 3akOH 3JIEKTPOMArHUTHOM HWHIYKIUHU. DJIEKTPOMArHUTHOE 1
noJie.
11 | JlaGopaTtopnasi pabora Ne 2 «A3y4eHne siBieHUsI 1
3JIEKTPOMArHUTHOW MHIYKIMI)
12 | Ilepemennslii Tok. IIpaBuno Jlenna. 1
13 | SIBnenue caMouHAYKIMHU. THTYKTHBHOCTD 1
14 | Duepeus snekmpomacHUmMHO20 noJisl |
15 | KonTpoabHasa padora Ne2 mo teme «JeKTPOMarHuTHasi 1
HHIYKITHS
2. Mexanuka (IpoaoJIKeHHe) 7
Mexanuveckue K0Jae0aHUs U BOJHBI 7
16 | CBoOoaHble U  BBIHYXKIEHHbIC KOJeOaHUs. Y CIIOBHS 1
BO3HUKHOBEHUS KOJICOAHUM.
17 | Mexanuueckue KosneOanus. JMHaMHKa MEXaHUYECKUX 1
KOJIeOaHUM.
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18 | 'apmonunueckue KOoJieOaHusl. Maremaruueckui u 1
NPY>KUHHBIN MasiTHUK
19 | JlaGopaTtopHas padora Ne 3 «OmnpeaeneHue yCKOpeHHs 1
CBO0OOHOTI0 Na/IeHUs NPU MOMOIIU MAATHUKA»
20 | IlpeBpaiieHuss >Hepruu Mnpu KosieOaHUsAX. BbIHYXIEeHHbBIE 1
Kosnebanwus. Pezonanc
21 | Mexannueckue BOJIHBL. 3BYK. CBOMCTBa BOJIH U OCHOBHBIE 1
XapaKTePUCTUKUA. DHEPTrus BOJIHBI.
22 | KontpoabHasa padora Ne 3 mo Teme «MexaHnyeckue 1
KO0JIeOAHUSI M BOJIHBI»
3. JJIeKTPOTUHAMUKA (MIPOI0JIKEHHUE) 7
JJIeKTPOMATHUTHBIE KOJI€0AHUS U BOJHBI 7
23 | DnextpomarHuTHble Kojebanus. KosebaTrenbHbI KOHTYP. 1
24 | IlpeBpaienue SHEpPruu pu AIEKTPOMAarHUTHBIX 1
KoJeOaHusIX. AHAQJIOTHS  MEXAY MEXaHUYeCKUMH U
DJIEKTPOMArHUTHBIMH KOJICOAHUSIMH
25 | IlepemeHHBIN ANEKTPUYECKUM TOK.
26 | IlpousBoacTBoO, mepegaya U MOTPEOJICHUE DIICKTPOIHEPTHUU.
Tpanchopmaropsl
27 | OnexkrpoMarHuTHble BOJHBI. [lIkana 3IEKTPOMArHUTHBIX 1
BOJIH. CBOMCTBA 3J1EKTPOMArHUTHBIX BOJIH
28 | Inama3oHbl  3JEKTPOMATHUTHBIX  M3JIYYEHUH U HUX 1
npaktudeckoe mnpumenenue. Ilepemaya wuHboOpmanmu ¢
MIOMOIIBIO AJIEKTPOMATHUTHBIX BOJH
29 | KonTpoabHas padota Ne 4 mo Teme 1
«JIeKTPOMATHUTHBIE KOJIeOAHNSI M BOJHBD)
I'eomeTpHYecKkasi ONTHKA 7
30 | UcTtounuku CBETa. 3aKkoH IPSIMOJIMHEHHOTO 1
pacrnpocTpaHeHUsT CBETa. 3aKOH  OTPaXCHHsSl  CBETA.
[TocTpoenune n300pa>keHus B IIIOCKOM 3epKalie.
31 | 3akoH npenomiieHus cBeta. Jlucnepcus ceera.
32 | JladbopaTtopuass paGora Ne 4 «HM3mepeHne moka3zartesis
MPeJTOMJICHUS CTEKJIA»
33 | JIuH3bL Onrnueckas cuna JuH3bl.  [locTpoenue 1
n300paXeHU B JIMH3aX
34 | JlabopaTopHasi pa6ota Ne 5 «OmnpenesieHne ONTHYECKOH 1
CHJIbI M (POKYCHOT0 PacCTOSIHUSI TOHKOH JIMH3bD)
35 | I'ma3 u 3penne. OnTudeckre NpruoOOPHI. 1
36 | 'eomeTrpuueckas ontuka. Penienue 3aaay. 1
BoaHoBas onTHKa 6
37 | BomnoBoit ¢pont. Ilpunuun [toitrenca. Untepdepenius, 1
nucriepcust, Tupaxiysi CBETOBBIX BOJIH.
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38 | JudpakiuoHHas pemeTKa
39 | JlaGopaTtopHass pabdorta Ne 6 «OmnpeaejieHue JIHHBI
CBETOBOM BOJIHbD)
40 | ITonepeunocth cBeTOBBIX BOJIH. [lonsipu3anus cBeTa |
41 | BonHoBbI€ cBOMCTBA cBeTa. PelieHne 3a1ay. 1
42 | KoutpoabHasi padora Ne 5 nmo teme «I'eomerpuueckasi 1
ontuka. BoHOBbIE CBOHCTBA CBETA)
5. OCHOBBI CHIEUUATIBHON TEOPUH OTHOCUTEIbHOCTH 2
43 | luBapraHTHOCT MOIYJSl CKOPOCTHM CBE€Ta B BaKyyMe. 1
[IpyHIMTO OTHOCHUTENIBHOCTH DWHIITEWHA.
44 | CBsa3p Macchl U DHEPrUM CBOOOJHOW YACTHIBI. JHEPrus 1
MTOKOS.
4. | KBanroBasi pusuka. Pu3nkKa aroMa 1 aTOMHOI0 s1APa 16
KBaHTBI 1 aTOMBI
45 | CseroBsie kBaHThIL. ['unore3a M. Ilnanka.
46 | ®orosnexTpuueckuil 3¢dext. YpaBHeHue DUHIITEHHA IS
dbotorddekra
47 | ®otoH. [laBieHue cBera. 1
48 | KopnyckyasipHO-BOJHOBOM JTyaJn3M. CooTHollieHue 1
HeonpeneneHHocrel ['eitzendepra.
49 | IlnanerapHas Moaenb atoma. Teopus bopa.
50 | Cuexrtpsl U3JIy4YEHUS. CnexTpbl IIOIJIOILCHUS.
CriexTpaapHbIN aHAJIMU3.
51 | OObsacHeHHE JNMHENYATOro CHEeKTpa BOAOPOJAa Ha OCHOBE 1
KBAHTOBBIX NOCTYJIaTOB bopa.
ATOMHOE S/1Ip0 U 3JIEMEHTAPHBIC YaCTHIbI 9
52 | CocTaB ¥ CTPOEHUE aTOMHOTO si/1pa. Sl IepHbIE CUJIBI. |
53 | JedexT maccel. DHEprusi CBSI3U aTOMHBIX SZIED. 1
54 | Buapl paaMoaKkTUBHBIX NPEBPAIICHUN ATOMHBIX SIAED. 1
55 | 3aKOH paJHOaKTUBHOIO pacnaja. |
56 | SnepHble peakuum. 1
57 | llenHas peakuus neneHus aaep. AaepHblid peakTop 1
58 | DnemeHnTapHble YacTUIbl. PyHJaMEHTAIbHbBIC 1
B3aUMOJICHUCTBHUSI.
59 | Anepnas sHepreruka. Pemenue 3amau 1
60 | KonTpoabHas paGotra Ne 6 mo teme «KBanToBasi pusuka. 1
Pdu3nKa aToMa M aTOMHOIO0 S/APa»
5. Ctpoenne Beenennoit 8
CosaHeuHas cucremMa 3
61 | Connue. CosiHEUHAsi CUCTEMA. |
62 | [Inanetsl u gpyrue tena CoITHEYHON CUCTEMBI 1
63 | CoBpeMEHHbIE MNPEACTABICHUSA O IMPOUCXOXKICHUH U 1
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spoJjiroruu CoJTHIIA U 3BE3/I.
3Be31bl U raJIAKTHKH 5
64 | 3Be3abl. DUsznuecKre XapaKTEPUCTUKHU 3BE3]. 1
65 | Kimaccudukanus 38e371. 3Be3/1b1 U HCTOYHUKH MX SHEPTHUH. 1
66 | I'amaktuka. IlpeacraBieHre O CTPOCHUM U DBOJIIOLMH 1
Bcenennoii.
67 | O606menue matepuaia mo teMam «CoJTHEYHAsT CUCTEMa» U 1
«3Be3bI U TraJJaKTUKH
68 | KonTpoabHas padora Ne 7 mo Teme «Crtpoenue 1
Bcenennoin»
6. IloBTOpEeHHe 2
69 | IloBropenue paznena «OnTUKa» 1
70 | IloBTopenue pazaena «KBantoBasi husnka 1
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[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[1O «CKb KoHTyp»

Moanuncn oTnpasuTens:

Bnazenel, ceptvidukara: oprannsaLms, CoTpyAHNK

® MBOY "COLL N953"
®ucyH Jioammna BacunbesHa, [npektop

CepTvdukaT: CepuiiHbIi HOMep, NepPUOZ,
NEeNCTBUA

029FC2860079AD22984457COBF87AC3C4
8

€ 03.08.2021 11:05 no 03.11.2022 11:01
GMT+03:00

Naertndunkatop Aokymerta 759916f8-0b26-4d1f-b535-d9684a2fbbfd = I

[Jlata 1 Bpema noanuncaHma

13.04.2022 10:09 GMT+03:00
Moanucs cooTseTcTBYET Painy AoKyMeHTa

CrpaHuua 3113 31



