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1 IACHOPT PABOYEN NPOI'PAMMBI YYEBHOI'O IPEJIMETA
OVIIL.06 ®dusuka
1.1 OOJuacTh NpUMEHEHHUsI IPOrPaMMBbI

Peanmuzanus cpexanero obmiero odpasoanus B npeaenax OIT CITO mo mporpamme
MOJTOTOBKHM CHEIUAIMCTOB CpeaHero 3BeHa mo creruaibHocT 54.02.01 JIuzaitn (1mo
orpacisimM) B coorBercTtBUU ¢ PI'OC CIIO mo cneunmansHoctH 54.02.01 [mzaitn (mo
otpaciisam), ¢ yaetom TpeboBanuit ®I'OC cpennero odiero oOpa3oBaHusi, yTBEPKIECHHOTO
npukazoM Munoopaayku Poccuu ot 17.05.2012 Ne 413 u penepanbHoil 00pazoBaTeIbHOM

IIPOrpaMMBbl, YTBEPKIAEHHOM IpukazoM MuHnpocsemenus Poccun ot 23.11.2022r.
Nel014;

1.2 Oo6mas xapakrepucrtuka yueonoro npeamera OYIL.06 ®u3suka

du3nka Kak Hayka O HauOosiee OOIMX 3aKOHAX MPUPOJbI, BBHICTyIAas B KaueCTBE
y4eOHOTO MpeaMeTa, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY 3HAHHMU 00 OKpYKarOIIEM
mupe. Kypc ¢uszukum — cuctemooOpasyronuii i €CTeCTBEHHO-HAyYHBIX YUYEOHBIX
IPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLECCOB U SIBICHH,
W3yyaeMblX XUMHEH, Ouomorueut, Qusnueckoil reorpadueii U aCTPOHOMHUEH.
Hcnonp30BaHuEe M aKTUBHOE NMPUMEHEHHME (DU3MUECKUX 3HAHUM ONpENeNniao XapakTep U
OypHOE pa3BUTHE pa3HOOOpPa3HBIX TEXHOJOTHMM B cdepe HHEPreTUKH, TPAHCIIOPTA,
OCBOEHHMsI KOCMOCA, MOJYYEHUsI HOBBIX MaTEpPHAJIOB C 3a/IaHHBIMU CBOMCTBaMu. M3ydeHue
(Gu3MK1 BHOCUT OCHOBHOM BKJaJa B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuaromierocsi, B (OpMUPOBAHUE YMEHUH MPUMEHSITh HAYUYHBIM METO] MO3HAHUS NPHU
BBIMIOJTHEHUH UMU YYEOHBIX UCCIIEIOBaHUIA.

B ocHOBy kypca ¢u3uKu 111 ypOBHS CpEAHETO O0LIEr0 00pa30BaHus MOJOKEH P
U7eil, KOTOPhIE MOXHO pacCMaTpPUBaTh KaK MPUHIUIBI €70 MOCTPOCHHUS.

Hoes wyenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJIEPKUT MaTepuand W3 BCeX pa3fesnoB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOU (PU3UKH.

Uoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW Marepuai Kypca (GU3UKUA 00beIUHEH
BOKpPYT (hu3nueckux teopuil. Benymmum B Kypce sBiisgeTcss pOpMUpOBAaHUE MTPEICTAaBICHUN
O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U IOJIE.

Hoes  eymanumapusayuu. EE peanuszauus npeanosnaraeT — MCHOJIb30BaHHUE
IYMaHUTApHOTO MOTEHIMaNa GU3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS (PU3UKU C
pa3BuTHEM OOIIeCTBa, a TakXe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U
HKOJIOTHIECKUMU MTPOOTIEMaMHU.

Hoes npuknaownoti nanpaenrennocmu. Kypc QU3MKU Tpeanonaraet 3HAKOMCTBO C
HIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPHIOKEHUN M3YYEHHBIX TEOPH U
3aKOHOB.

Hoes sxonoeuzayuu peann3yeTcsl MOCPEICTBOM BBEJACHUS JIEMEHTOB COJAEpKaHUS,
MNOCBSUIEHHBIX 3KOJIOTMYECKUM MpOOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C
pPa3BUTHEM TEXHUKM W TEXHOJOTHMH, a Takke OOCYX IEHUs MpoOJIeM palHOHaIbHOTO
IPUPOIONIOIB30BAHUS U KOJOTUYECKON OE30MaCHOCTH.



CTep>KHEBBIMHM 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpPEAHEro OOLIero
oOpa3oBaHus SBISIOTCS (U3MYecKue Teopur ((POopMUpPOBAHUE TMPEACTABICHHUA O
CTPYKType MOCTpOeHUsI (PU3NUECKON TEOpUH, poiinu (GyHIaMEHTAIbHBIX 3aKOHOB H
OPUHIIAIIOB B  COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOAE, TpPaHUIIAX
MPUMEHUMOCTH TCOpPUH, JJIS OIHUCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHUUA W
MIPOIIECCOB).

CucTeMHO-AeSITeNFHOCTHBIN TOAX0 B Kypce (PU3UKU pearn3yeTcs mpexie
BCETrO 3a CYET OpraHu3allid SKCIIEPUMEHTAIHLHON AESITETbHOCTH OOYYaroIMXCs.
s Ga3oBoro ypoBHS Kypca (U3HKM — 3TO HCIOJb30BAHHWE CHUCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX  SKCIEPUMEHTOB W JIA0OpaTOPHBIX padoT,
KOTOpbIE B MporpamMme 1o ¢usznke oO0beTUHEHBI B OOIIUH CIHCOK YUYEHUYECKUX
MpaKkTUYeCKux padoT. BrifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
MIPOBOJIUMBIX JIJIs1 KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMU
00pa30BaTEeIbHOTO IMpollecca HCXOAS U3 OCOOCHHOCTEH TIIaHUPOBAaHUS |
ocHamleHust kaOuHeta ¢usuku. Ilpm »sTomM oOecreunBaeTcs OBIAJCHHUE
OOy4arolUMHUCST YMEHHUSMU MPOBOAUTH KOCBEHHBIE W3MEPEHHS, HCCIEeIOBaHUS
3aBHCUMOCTEH (PU3NYECKMX BEIUYMH U TIOCTAaHOBKY OIBITOB IO TPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHWE yIENseTcs PEIICHUI0 PAacu€THBIX M KauyeCTBEHHBIX
3agad. [lpu 3TOM 175 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIFOTCS 3a/a4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, TTO3BOJISIFOIIUE TPUMEHSTh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfesia Kypca, TaK U UHTErpUpysl 3HAHUS W3
pa3HbIX pa3niesioB. [ Ka4yeCcTBEHHBIX 3a/1ay MPUOPUTETOM SBIISFOTCS 3aJ]aHUs Ha
OOBSICHEHHE MPOTEKaHUsl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouleu
KU3HU, TpeOyronue BbhIOOpa (U3MYECKOW MOJIECNH IS CUTyallud MPAKTHKO-
OpPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k marepuaibHO-
TEXHUYECKOMY 00€CIeueHnI0 y4eOHOro mpoiecca 6a30Bblil ypoBeHb Kypca (pU3uku
Ha YypOBHE CpEAHEro oOmIero oOpa3oBaHMs JOJKEH H3ydaThCsl B YCIOBUSAX
MpPEeAMETHOrO0 KaOWHeTa (PUM3MKM WA B YCIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEMETOB E€CTECTBEHHO-HAYYHOIo IMKJIa. B kaOuHere (U3UKH JOKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYJIOBaHHME [l BBIMIOJIHEHHUSI YKa3aHHBIX B
nporpaMme Mo (QU3MKe YYEHHYECKUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
obopymoBaHHE.

JlemoHCTpaninoHHoe 000py/0BaHWE (POPMHUPYETCSI B COOTBETCTBUU C
MNPUHIIUTIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe 10 (U3HKE KIIYEBBIX JIEMOHCTpaIuil s
WCCJICIOBAHMSI  M3y4YaeMbIX  SIBICHUA ¥  MPOIECCOB, OMIUPHYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMECHEHUH.

JlabopatopHoe 0O0Opy/IOBaHWE JII YYEHUYECKHX TMPAKTUYECKUX padoT
dbopMupyeTcss B BHIE TEMaTHYECKHX KOMIUJIEKTOB M OOECIEUMBAETCS B pacyére
OJHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemaTHueckue KOMIUICKTHI
71a00paTOpHOTO O00OPY/IOBAaHMS JIODKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
MCTIOJIh30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKkKe KOMITBIOTEPHBIX
U3MEpPUTEIbHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOpATOPHUH.
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1.3 Henau nzyvyenus yueonoro npeamera OYIL.06 ®usuka

OCHOBHBIMH 1IEISIMU M3ydeHUs (U3UKUA B 00IIeM 0Opa30BaHUM SIBIISIOTCS:
(dbopMHpOBaHHUE WHTEpPECAa M CTPEMJICHUS OOYYaloIUXCs K HAYYHOMY H3YUYEHUIO

IPUPOIBI, PA3BUTHUE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEM;

pa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJE MO3HAaHWS U (HOpMUPOBaAHHE
HCCIIEIOBATEIIECKOrO OTHOIIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHEpOBaHE HAYIHOTO MUPOBO33PEHUS KAaK pe3yJibTaTa U3yYCHHUS OCHOB
CTPOCHUSI MaTepuu U PyHAAMEHTAIbHbBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe yMEHUU  OOBICHATH SBJICHUS C  HMCIOJIb30BAHHEM
(bU3MYECKNX 3HAHUM M HAYYHBIX JOKA3aTEJIbCTB;

dbopMupoBaHUE MPEACTABICHUNU O poiau (PU3UKK 7 Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTUH.

JocTikeHue HTHX Leled  o0ecrneurBaeTcsl pPElICHHEeM  CIETYOUIUX
3alad B MpOIECCe H3Y4YeHUsi Kypca (HU3MKM Ha YpOBHE CpPEIHEro OOIIero
o0pa3oBaHUs:

NpPUOOPETEHUE CUCTEMbl 3HaHUN 00 OOMUX (PU3NUECKHX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpUsIX, BKJIFOYAsi ~ MEXaHUKY,  MOJEKYISpHYyl0  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHpOBaHWEe YMEHHH TPUMEHSATH TCOPETUYCCKHWE 3HAHUS IS
00bsiCHEHUS (PU3UYECKUX SIBJICHUUA B MPUPOAC W JIA MPUHSATUS MPAKTUUECKUX
pELICHUN B NOBCEIHEBHOW JKU3HU;

OCBOCHHME CIOCOOOB pEIIECHUs pa3IMYHBIX 3a/Jad C $BHO 3aJaHHOU
(bu3nyeckoil MOAEINbI0, 3a/ay, MOAPa3yMEBAIOLIUX CaMOCTOSITEIIbHOE CO3JaHHE
(bu3HYeCcKOoi MOJIENH, aIEKBAaTHOM YCIIOBUSM 33/1a4u;

NOHUMaHuEe (U3NYECKUX OCHOB M TPUHIIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOILIYIO CPELY;

OBJIAQJICHUE METOAAMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W TIPOBEACHUS
(GU3MYECKUX OJKCIEPUMEHTOB, aHalIM3a W HHTEpHpeTanuu  uHGOpMaIIH,
ONPEAEIEHUS JOCTOBEPHOCTH ITOIYUYEHHOIO PE3yIbTaTa;

CO3/IaHUE YCJIOBHM ISl Pa3BUTHS YMEHHH IPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

1.4 Mecrto yyeonoro npeamera OYIL.06 ®usuka B crpykrype IHIICC3:
VYuebnniii npeamer Ousnka IBISETCS yUeOHBIM MPEAMETOM 00s3aTeIbHON

npeametHorr obmactu  «EctectBennbie Haykm»y DOI'OC cpemnero o6miero
oOpa3oBaHUs.

B yuebnom mnane IIICC3 yuebnbiii mpenMer ®dusnka BXOIUT B COCTaB
o01eo0pazoBaTeNbHbIX YUEOHBIX PEIMETOB.

[Iporpamma 1o gu3MKe BKIIOYALT:
TUTAHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (GU3NKU Ha 6a30BOM YPOBHE, B TOM
YHCIIC IPEAMETHBIC PE3YIbTATHI 10 TOAaM O0yUCHHS,

coziepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.
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2 IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O
HPEAMETA OVYIIL.06 ®Pusuka

JIMUHOCTHBLIE PE3YJIBTATHI

JIuyHOCTHBIE pe3yibTaThl OCBOEHMsS ydeOHoro mpeamera «Duszukay
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIINXCSl PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMM, TO3UTHUBHBIX BHYTPEHHHUX  YyOEXKJICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OO0IIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B IMPOIECCE PEAU3ALUU OCHOBHBIX HANPABICHUN
BOCIIUTATEJIbHOW JIESITENIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3MIIMK  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO WICHA POCCUHCKOTO 00IIECTBa;

OPUHATHE  TPAJAWIMOHHBIX  OOIIEYEIIOBEUECKUX TyMAHUCTUYCCKUX |
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JESATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aIuu;

YMEHHE  B3aUMOJIEHCTBOBaTh C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C MX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIBbHOCTH;

2) IaTPMOTUYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHMCKOU IpaXIaHCKOMN UJIEHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEUICHUS,
OPUEHTHUPYACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NESATEIbHOCTA YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIETo;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAas O3CTETUKY HAay4YHOTO
TBOpPYECTBa,  NPHUCYLIETO (PU3UUECKON HAYKE;

S) TPy10BOT0 BOCIIUTAHMS

UHTEPEC K pasNu4yHbIM cdepam TpodeccCHOHaTbHON ACSITEIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (DU3UKOM W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIH
BBIOOp Oyaymiei mpod)eCCru U peaan30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH
(bU3UKH Ha MPOTSXKEHUU BCEU JKU3HU,

6) 3K0JI0rN4eCKOro BOCIIUTAHMS:

c(HhOPMUPOBAHHOCTh AKOJOTUUYECKOM KYJIbTYpPhI, OCO3HaHUE TIJI00ATBLHOTO
XapakTepa AKOJOTHYECKUX MpoOIieM;



IUIAHUPOBAHUE M OCYIIECTBIICHUE JCWCTBUHA B OKPYKAIOIIEH Cpele Ha
OCHOBE 3HAHHUS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEIOBEUECTBA;

Pacmmpenne omnbiTa OEATENBHOCTH 3KOJOTHMYECKOW HANPABICHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAaHUM N0 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI (U3UUYECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAy4YHOW JAESATEIbHOCTH, TOTOBHOCTH B IMPOILIECCE
u3ydeHuss  (QUBUKH  OCYIIECTBJISITh  IMPOCKTHYH W HCCIEI0BATEIbCKYHO
NEATEIbHOCTh MHIWBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE y4eOHbIe NeHCTBUS

ba3oBble Jiornueckue aeicTBua:

CaMOCTOSITENIbHO  (OPMYJNIHpPOBATH W AKTyallM3UPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAensaTh LENU ACATEIBHOCTH, 33JaBaTh NapaMETpbl M KPUTEPUHU HUX
JOCTUKEHHUS; BBIABJIATh 3aKOHOMEPHOCTH M IMPOTUBOPEYHUS B PACCMATPUBAEMBIX
(hbUBUYECKUX SIBJICHUSX;

pa3pabaTeIBaTh IJIaH PEIICHUS TPOOJIEeMbl C Y4ETOM aHaIM3a HMEIOIIUXCS
MaTepUalbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSTEJIBHOCTh, OICHUBATh COOTBETCTBHUE
pE3yIbTaTOB LEIAM, OLICHUBATH PUCKU MOCJEICTBUM JEITEIbHOCTH;

KOOPJAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSAX  PEajIbHOTO,
BUPTYAJIbHOTO ¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

ba3oBble nccieaoBarTe/bCKHe JeiiCTBUSA:

Bnanets Hay4HOW TEPMUHOJIOTHUEN, KITFOUEBBIMHA MOHATUSIMHA U METOIAMU
(bu3HYECKOl HAYKH;

Bnanets HaBbIKaMU y4eOHO-UCCIIeI0BATEIbCKOM u IIPOEKTHOU
JESATETbHOCTH B oOjacTd  (U3UKH, CIIOCOOHOCTHIO M  TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TOMCKY METOJIOB pelleHUs 3a7ad (PU3NYECKOro CoJep KaHus,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB MO3HAHMS;

BJIAJIETh BHUJAMH JICATECIIBHOCTH MO I[IOJYYCHUIO HOBOIO 3HAHUS, €ro
MHTEpIIpeTalluy, IPeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3JIMUHBIX YYEOHBIX
CUTyaIMsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00y1acT (PU3UKH;

BBIBJISAITh PUYMHHO-CJIIEACTBEHHBIE CBSI3M W aKTyaJIM3UpPOBAThH 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PElICHUs, HAXOAUTh apryMEHTHI JUIsl JOKa3aTelbCTBA
CBOMX YTBEPKAECHUI, 3a/1aBaTh NapaMETPbl U KPUTECPUH PEIIEHUS;

AHAIIM3UPOBATH TIOJYUYEHHBIE B XOJE pCEUICHUSA 3aJayd PE3YJIbTaThl,
KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3BMEHEHUE B HOBBIX
YCIIOBHSIX;

cTaBUTh W (GOPMYJIUPOBAaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTelbHOU
NESATEeTLHOCTH, B TOM YHCJIC NPU U3YYCHUHU (DU3UKH;
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JaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTHh 3HAHUSA MO0 (U3NKE B MPAKTUUYECKYIO O001acTh
KU3HEIEATCITLHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumei:

BJIAJICTh HaBBIKAMHU IOY4YeHUST WHMDOpMAIuu (U3UIECKOTO COJICPIKAHUS U3
MUCTOYHUKOB pa3HBIX THUIOB, CaAMOCTOSATEIBHO OCYIIECTBIISITh IOWCK, aHAJM3,
CUCTEMATHU3AlMI0 U HMHTEPIpEeTaluio UHGOpPMAIMU Pa3IuYHbIX BUAOB U (opm
IPEJICTABIICHUS;

OIICHUBATh JOCTOBEPHOCTh MH(POPMAIIUH;

UCIIOJIb30BaTh  CpelACTBa MH(MOPMAIIMOHHBIX W  KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX
3amad = ¢ coOmromeHneM TpeOOBaHWN DJPrOHOMHUKH, TEXHHKHA O€30MacHOCTH,
TUTUCHBI, pPECypcocOepeKeHHUs, TPABOBBIX H OJTHUYECKHX HOPM, HOPM
MH(pOpMAIIMOHHOM 6€301aCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOTO COAEpPKAaHUSA B PA3MYHBIX (opMarax ¢
y4€TOM Ha3zHAYCHUS HHPOPMAIIUU U TIEJICBOM ayTUTOPHH, BEIOMpAst ONITUMAIILHYIO
dbopMy mpeAcTaBIeHUS U BU3yAIU3AIIHH.

KoMMyHHMKATHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIe NEeHCTBHA:

OCYLIECTBJISTh OOIIEHHME Ha Yypokax (U3MKM W BO BHEYPOUHOM
NESTENBHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(JIUKTHBIX CHUTyallUii M CMsTr4yaTh
KOH(DITUKTHI;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOKO TOYKY 3PEHHS C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh W HCIOJb30BaTh NMPEUMYILIECTBA KOMAaHAHOW M WHIAUBUIYAJIbHOM
paboTHI;

BbIOMpATh TEMATUKYy W METOAbl COBMECTHBIX JEUCTBUU C YUYETOM OOIIMX
MHTEPECOB, M BO3MOKHOCTEN KaXKJIOTO YJIeHA KOJUIEKTUBA;

IPUHUMATh LEJIA COBMECTHOM  JE€ATEIBbHOCTH, OpPraHW30BBIBATH U
KOOPJAMHUPOBAaTh JCUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH JCHCTBUH,
pacnpenensiTth pojid ¢ YYETOM MHEHMHM YYacTHHMKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAadyeCTBO CBOErO BKJIAJAa M KaXKJOr0 YYaCTHUKA KOMaHIbl B
OOIIMii pe3yNbTaT MO pa3padOTaHHBIM KPUTEPHUSIM;

npeajgarartb HOBBIE IPOEKTHI, OLICHHBATh WAEH C IO3ULIHMH HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh MO3UTHUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIEe YHHBepcaibHbIEe Y4eOHble JeiiCTBUSA
Camoopranusanus:
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CaMOCTOSTENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEILHOCTh B 00IaCTH
(GU3NKK W AacCTPOHOMHH, BBISBIISATH MPOOJIEMBI, CTaBUTh W  (POpMyIHpPOBATH
COOCTBEHHBIE 3aJ1aUH;

CaMOCTOSTEIILHO COCTAaBJIATh TUIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MMPAKTHYECKONW pabOTHI ¢ yIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTEHUMH;

JTaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacuIMpsaTh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX TIPEATOYTCHHI;

JieNaTh OCO3HAHHBIM BBIOOpP, apPryMEHTHUpPOBaThH €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHHUIO JPYAMIMH B 00JaCTH
(U3HKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsSIM, BHOCUTh KOPPEKTUBHI B JCSATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  IIO3HABATCIIbHOW  pe(diekcuy Kak  OCO3HaHHUS
COBEpIIAEMBIX JICWCTBHM ¥ MBICTUTEIBHBIX TMPOIECCOB, WX PE3yJbTaTOB U
OCHOBAaHMUI;

UCIIOJIB30BaTh MPUEMBI pedICKCHM I  OLCHKH CHUTYyalldd, BBIOOpA
BEPHOT'O PELICHUS;

yMETh OLIEHUBATh PUCKHM M CBOEBPEMEHHO MPUHUMATh PEHICHHUS IO MX
CHUKECHHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMPU aHajIu3e pe3yibTaToB
TeSITENHHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apPTyMEHTHI JAPYTUX TPU aHaJIu3e pe3yiabTaToB
TeSITEIIbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA ONTHOKH.

B mporecce MOCTMKEHHS TUYHOCTHBIX PE3yJbTaTOB OCBOSCHHUS MPOTPAMMBI
nmo ¢u3MKe JIsI YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOyYarolmuxcs

COBEPIIICHCTBYETCS AMOIMOHATILHBIN HUHTEJJIEKT, peanoararonun
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUs, BKJIFOYAIOIIIETO CIIOCOOHOCTD MOHUMATh cBOE

ASMOIIMOHANILHOE COCTOSIHME, BHJECTh HAMNpPABICHUS Pa3BUTUS COOCTBEHHOM
AMOIIMOHATILHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYyJIUPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTH aJanTHPOBAThCS K
OMOIMOHAIILHBIM HM3MEHECHUSIM M TIPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIOUYAIONIEH CTpEMJICHHE K JTOCTIDKCHHIO TN U
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JCHCTBOBATh, MCXOJIS W3 CBOUX
BO3MOKHOCTEH;

OMIIATUH,  BKIIOYAIOMIEH  CIOCOOHOCTh  IOHMMATh  AMOIIMOHAJILHOE
COCTOSIHUE JIPYTHX, YUYUTHIBATh €r0 MPH OCYIIECTBICHUN OOIICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;
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COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIUX CIOCOOHOCTH BBICTpauBaTh
OTHOILIEHUSI C JAPYTUMU JIOAbMH, 3a00TUTHCS, MPOSABIATH MHTEPEC U pa3peuiaTh
KOH(JIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenuss B 1 cemecTpe mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa)KaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B IIPAKTUYECKOM JICATEIILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBI TMPUMEHEHUS M3YYCHHBIX (PU3UYECKUX MOJICIICH:
MaTepuaibHas TOYKa, MUHEPIMaIbHAs CHCTeMa OTcuéTa, abCOMIOTHO TBEPAOE TEIO,
WJICAIBHBIN Ia3, MOJAEIIM CTPOCHUS Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUCCKUH 3apsij] PU PEIICHUH (PU3HMUECKHUX 3a/1a4;

pacrno3HaBaTh (pU3nYecKue sIBICHUS (TIPOLIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
AJIEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKCHHUE, CBOOOJHOE TMaJIeHHe Tej, ABWXKEHHE II0 OKPY>XHOCTH, HWHEpIIUs,
B3auMojielcTBre Tel, Tuddy3usi, OpOyYHOBCKOE JBH)XEHUE, CTPOCHUE >KUIAKOCTEN
U TBEPABIX TeJl, U3MEHEHUE 00bEMA TeJ MPU HArpeBaHUM (OXJIAXKICHUH), TETLIOBOE
PaBHOBECHUE, WCIIAPEHHE, KOHAEHCALMs, IUIABJICHUE, KPUCTAIUIA3AlUs, KUIICHHE,
BJIQYKHOCTb BO3/1yXa, IMOBBIIIEHUE JABJICHUS I'a3a [IPU €ro HArpEBAHUU B 3aKPHITOM
COoCyZe, CBS3b MEXKAY [apaMeTpaMu COCTOSIHHSL Ta3a B H30Ipoleccax,
ANEKTpU3alus Tell, B3auMOJCHCTBHE 3apsJIOB;

OMHCHIBATh MEXAaHMYECKOE JBMKCHHE, MCIOJb3YsS (U3MUYECKUE BEITUYMHBI:
KOOpAMHATa, IyTh, NEPEMENICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
HUMITYJIbC T€Jla, KHHETUYEeCKasi SHEpPrus, MOTEHIUAIbHAS SHEPIrusi, MeXaHUuecKas
paboTa, MexaHUYeCKash MOIIHOCTh; MPU ONHCAHUU TMPABWIHHO TPAKTOBATH
(UBUYECKHUIT CMBICT HCIOJIb3YEMbIX BEIWYWH, UX OOO3HAYECHUS W EIUHHUIIBI,
HaxoJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMU
BEJIMYNHAMU;

ONUCHIBATh W3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUJIOBBIE SIBICHUS,
UCTIONIb3YS (M3MYECKHE BEJIWYUHBI: JaBJICHHE Ta3a, TeMIeparypa, CpeIHss
KMHETUYECKAs] SHEPTUsl XaOTUYECKOTIO JBHUKEHHSI MOJIEKYJI, CPEAHEKBAApATHUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs HHEpPrus, paboTa rasa,
KOO (PUIIMEHT TMOJE3HOTO JEUCTBUS TEIUIOBOTO JBHUTATeNsl; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT MCHOJIB3YEMBIX BEIIMYWH, WX
0o00O3HAUEHUS W CAWHMIIBI, HAXOAUTh (GOPMYJIBI, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUYUHAM;

ONKCHIBATh  M3YYCHHBIE  DJIEKTPUUYECKHME  CBOWCTBA  BEIIECTBA U
AJIEKTpUYECKUE SIBIEHUS (MPOIECCHI), HUCMONB3Ysl (PU3MYECKHUE BEJIUYUHBL:
ANEKTPUYECKUH 3apAJl, AIEKTPUUYECKOE T0JIE, HANPSHKEHHOCTh MOJISI, MOTEHIMAI,
Pa3HOCTh TMOTEHIMAJIOB, IMPU OMHCAHWU TPABWIBHO TPAKTOBaTh (PU3MUECKUU
CMBIC]T HCIIOJIb3yeMbIX BEJIUYHMH, HMX OO0O3HAUYeHHUs] M €IUHMIIbI; YKa3bIBaTh
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bopMyIbl, CBSA3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMU;

aHAM3UPOBATh (PU3NUYECKUE MPOIECCH U SBICHUS, UCTIONb3Ys (PU3NUECKUE
3aKOHBI U NIPUHLHNIBL: 3aKOH BceMUpHOro Tsarorenus, I, 11 u 111 3axkonsr HeroToHa,
3aKOH COXPAHEHHsI MEXAHUYECKOM DHEPIUH, 3aKOH COXPAaHEHUs HWMITYJIbCa,
MPUHIUI CYNEPIO3ULIHMH CHJI, MPUHUUIT PABHONPABUS HHEPUUATIBHBIX CHUCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOECHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIUM TEIIOBOTO ABUKEHUS MOJIEKYJI C
a0COJIIOTHON TeMIepaTypoM, MepBbIi 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAaHECHHUS
ANEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pa3nuyaTh CIIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCJIOBUS (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMUIBI JEHCTBUA MAIllMH, TNPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iauyarh YCJIOBHUS UX O€30MacCHOr0 MCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBINIOJIHATD HKCIIEPUMEHTHI 10 MCCIECIOBAaHUIO (DU3UUECKUX SBICHUA U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX, U KOCBEHHBIX H3MEpPEHUH, MpPU 3TOM
dbopmynnpoBarh mpobiieMy/3aadyy M THUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO OOOPYJIOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIUpOBaTH BHIBOJIBI;

OCYIIECTBJIATH MPSIMbIE M KOCBEHHBIE N3MEpEHUsl (PU3NYECKUX BEIUYHH, IPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEJIOBATh  3aBUCUMOCTH  MEXAy (U3NYECKUMHU  BEIMYUMHAMH  C
WCITOJIb30BAaHUEM NPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢bukcUpoBaTh pe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH (DPU3MUYECKUX BEJIUYUH B
BUJE TaOnuIl U TpaduKOB, ATaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIECIOBAHMUS,

coOJroaTh MpaBuiia 0€30MacHOro TPy/la MpU MPOBEICHUM HCCIIEIOBAHUN B
paMKax y4eOHOro 3KCIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM M IMPOEKTHOU
JESTENbHOCTA C MCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opyI0BaHUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3WYECKOW MOJIENbIo,
UCIOJIb3YSl (PU3MUYECKHE 3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHaJIKM3a YCJIOBHS 3a/1auu
BbIOMpATh (HU3UYECKYI0 MOJEIb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXouMbIe NJisi €€ PEeIIeHUs, MPOBOJAUTh PAcCUEThl M OICHUBATH PEaIbHOCTD
MOJTyYEHHOT0 3HaueHUs (PU3NUECKON BEIMUUHBL;

pematb KaueCTBEHHBIE 3a/1a4H: BBICTPauBAaTh JIOTUYECKHU
HEIIPOTUBOPEUYMBYIO LIETIOYKY PACCYKIEHUH C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHUS;

UCIIOJIb30BaTh ~ NpH  PEHIEHMM  Y4eOHbIX  3a7a4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTMH Ui TIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALUN
U MpeACTaBICHUS y4eOHOM M HAyYHO-NOMYJISPHON MH(OPMALMK, MOTYYEHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;
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OPUBOJUTH MPUMEPHI BKJIA/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSACHEHHE IPOILIECCOB OKPYXKAIOIIETO MHUPA, B PAa3BUTHE
TEXHHUKHU U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETHUYECKHE 3HAHUA MO (U3MKE B IOBCEIHEBHOM >KU3HU
Il obecnieyeHusi 0e30MacHOCTH MpU 0OpalIeHUuU ¢ TpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBaMH, ISl COXPAHEHUs 3I0POBbS M COOJIIOJICHUS HOPM JKOJOTHIECKOTO
TOBEJICHUS B OKPYKAIOIIEN CpEJIE;

paboTaTh B TpyMNE C BBIIOJHEHHUEM PA3IUYHBIX COLUAIBHBIX POJICH,
IUIAaHUPOBAaTh pPabOTy TIpyHnbl, PaLUOHAIBHO PpACHpPElENsITh OOSI3aHHOCTU U
IUIAHUPOBATH JIEATENbHOCTh B HECTAHJAPTHBIX CUTyallUsIX, aJ€KBAaTHO OLICHUBATh
BKJIaJ Ka)KJOr'0 U3 YYaCTHUKOB I'PYMIbl B PELLIEHUE paccMaTprUBaeMOil MpoOIEMBI.

K koHniry oOydenusi Bo 2 cemecTpe NpEeIMETHBIE PE3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUaIOIUXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJb U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYeCcKOoi KapTHUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJIENECH:
TOYEYHBIN JEKTPUUECKUIN 3apsij, Jy4 CBETa, TOUCUHBIN UCTOYHHMK CBETA, A/lepHas
MOJIeTIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO Sijpa NpH pelieHUH (HU3NIECKUX
3a/1ay;

pacrno3HaBath (pU3MUECKUE SIBICHUS (ITPOLIECCHI) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DM3HKU: DIIEKTPUUYECKAS TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHUCTBHUS TOKA, B3aUMOJEICTBUE
MAarHuTOB, JJICKTPOMArHuTHas WHAYKUUS, JEHCTBHE MArHUTHOrO TIOJSI Ha
NPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus U NOJApU3alMs CBETa, JHUCIEpPCUs CBETa,
dboroanexTpudeckuii 3gdext (poToadPdekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M MCKYCCTBEHHas
PaAOaKTUBHOCTD;

OMKCHIBATh HM3YUYEHHBbIE CBOWCTBA BeIIEeCTBA (JIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOJAMMOCTb  pa3IMYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3Yyd (DU3UYECKUE BEIMYUHBI:
ANEKTPUYECKUIN 3apsll, CWJIA TOKa, IEKTPHUUECKOE HANPSDKEHHE, DIEKTPHUYECKOE
COIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIDKYIIAs cuja, paboTa TOKa,
WHJYKIUST MarHUTHOTO MojisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYUIKWA, 3HEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOrO IOJEH, NEepHOoJ M 4YacToTa
KoJeOaHuii B KoyieOaTeNbHOM KOHTYpe, 3apsii M CHJIa TOKa B IHpoLecce
FapMOHUYECKHUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOSHUE U
ONTHYECKasl CHUJIa JIMH3bL, MPU ONHCAHUM MPABUIBHO TPAKTOBAaTh (U3UUECKUI
CMBIC]I HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUYE€HHs M €JAMHMIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJINYNHAMU;
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OMHCHIBATh M3YyYCHHBIC KBAHTOBBIC SBICHUS € TPOIECCHI, HCIONB3YS
(¢u3nYecKre BEIMYHMHBI: CKOPOCTh DSJECKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTHsl U UMITYJIbC (POTOHA, IEPUOJ TOTypacmaia, SHEPTUS CBSI3U
aTOMHBIX S7EP, TPHU OINHWCAHWM TPABWIBHO TPAKTOBATh (PU3UUECKHA CMBICI
WCITOJIb3YEMbIX BEJIMYMH, UX OOO3HAYCHUS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIONIME JAHHYI0 (U3MUYECKYIO BEJIMYUHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAYCHUE (PU3MUECKON BEIMYUHBI,

aHAIM3UPOBATh (PU3NYECKUE TPOIECCHl U SBICHHUS, HCIONB3Ys (PU3NICCKUE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENHLHOTO U MapalieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOoH Jxoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOMN
WHAYKIIUHU, 3aKOH MPSAMOJIMHEHHOTO PaCIpOCTPAHEHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE JWHINTEHHA i dortorddexra,
3aKOH COXPAHEHHS DHEPTUHU, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHHWsS MAacCOBOTO YHCIIA, TOCTynaThl bopa,
3aKOH PaJIMOaKTUBHOTO pacraja, Mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHU4YeCKOE BBIPAXKEHHE U YCJIOBUSA (TpaHULIbI, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpeNIeNIATh HalpaBJICHUE BEKTOpa HMHAYKIMM  MArHATHOTO  TTOJIS
MPOBOJIHUKA C TOKOM, CHJIbl AmIiepa U cuibl JIopeHna;

CTPOUTh U ONUCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3E€PKaJIOM,
TOHKOMW JIMH30M;

BBITIOJIHATD HKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (DU3UUYECKUX SBICHUM U
NIPOLIECCOB C HCIIOJIb30BAHUEM TNPSIMBIX, U KOCBEHHBIX H3MEPEHMM: TMPU ITOM
dhopmyIHpoBaTh MpoOIEMy/3a/lady M THIIOTE3Y y4eOHOro SKCIIEPUMEHTa, OOMPAaTh
YCTAaHOBKY M3  MPEUIOKEHHOTO  O0OpYyJOBaHMS, TPOBOJUTH  OMBIT U
(bOopMyITUPOBATH BHIBOIBI;

OCYIIECTBIISTH MPSMbIC M KOCBEHHBIE N3MEpEHUs (PU3NIECKUX BETUYHH, PU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HWCIIOJIB30BaTh W3BECTHHIC
METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEJIOBATh 3aBUCHUMOCTH (U3WYECKUX BEIUYHMH C HCIOJIb30BAHUEM
MPSAMBIX HM3MEPEHUH: MPHU O3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUMYHMH B BHJC TAOIUIl U
rpaduKoB, AeaTh BHIBOBI 10 pe3yJibTaTaM UCCIEIOBAHUS;

coOmro1aTh MpaBuia 0€30MacHOro Tpy/ia MpU MPOBEICHNUN UCCIIEI0BAHUNA B
pamMKax y4eOHOTrO HSKCHEpPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOU
JESITENbHOCTA C MCIOJIB30BAHUEM H3MEPHUTENIbHBIX YCTPONCTB U JaOOPATOPHOTO
000pyIOBaHUS;

pemiath pacuéTHhIE 3aJadd C SBHO 3aJaHHOW (U3MYECKOW MOJEIBIO,
MCIOJTB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHAIM3a YCJIOBHSI 3a]1a4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3HMUECKUE BEIUYHUHBI U (OPMYIIbL,
HEOOXOaMMBIC I €€ PEIICHHs], TPOBOAUTh PacUEThl M OIICHUBATH PEaTbHOCTH
MOJTYYCHHOTO 3HAYCHHS (PU3UYCCKONW BEIIMUNHBI,

pemathb KauyeCTBECHHBIC 3aJ1a4u: BBICTPaUBATh JIOTUYECKU
HETPOTHBOPEYMBYIO IIETIOYKY PACCYXKICHHA C OMOpPON Ha W3yueHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH ¥ (PU3UYECKUE SIBICHHUS;
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UCIOJb30BaTh ~ MPU  pEIIeHHH  y4eOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
Y MPEACTABJICHUS y4eOHOM M HAYYHO-TIOMYJIIPHOM MH(POPMALIUU, MMOITYYEHHON U3
pPa3JINYHBIX  MCTOYHHUKOB, KPUTHYECKM  AHAJU3UPOBATh  MOJY4YaEMYIO
MH(pOpMALHIO;

OOBSACHATh MNPUHLMUIBI JCUCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCIOBHUS MX 0€30MacHOr0 MCMOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH IPUMEpPHI BKJIAJAa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTUE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA IO (U3UKE B MOBCEIHEBHOM KU3HU
i obecriedeHnst 0€30MacHOCTU MpHU OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 310pPOBbS M COOJIIOJIEHUSI HOPM JKOJOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CpEAE;

paboTaTh B TpyHIE€ C BBIIOJHEHHEM PA3NIHYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TPYyIIlbl, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJTAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJ€KBAaTHO OLICHUBATH
BKJIQJl KaXKJOT0 M3 YYaCTHUKOB I'PYMIbI B PEHIEHUE PaCCMATPUBAEMON MPOOIIEMBI.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA ®u3uka
3.1 O0bem yueOHOro npegmera ®usuka u BUAbI y4eOHOIl padoThI

Bup y4eOHoii padoTsl O0bem
4acoB

O0beM padoThl 00YYAIOIIHXCSI B AKAJAEMHYECKUX Yacax (Bcero) 78

O0bem paboTbl oO0yyaromMXcsl BO B3aMMOJEHCTBMM C IpernojasartesieMm | 78

(Bcero)

B TOM YHCJIC:

JIEKITUH 38

MPAKTUYECKHUE 3aHITUS 20

J1a00pATOPHOE 3AHITHE 20

IlpomexxkyTounas arrecranus B popme

Nel cemectp — npyrast popMa KOHTPOJIIS

Ne2 cemectp — muddepeHITUPOBAHHBINA 3a4ET
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3.2 Temaruveckuii IiaH u cogep:xanue yueonoro npeamera OYIL.06 ®usuka

TemaTn4eckne
0JIOKH, TEMbI

OcHOBHOe cofiep:kaHue

O0beM yacoB

OcHOBHBIE BHIBI JIeITEJILHOCTH
o0y4amouerocsi

1 2 3
Pazgea 1. PUSUKA U METOJAbBI HAYYHOI'O ITO3SHAHUA
Tema 1.1. ConeprkaHue JCKIHN 1 Wzydenne HaydHBIX (IMITUPUICCKUAX H
Om3uka — Hayka O mpupoae. HaydHble MeTOABI MO3HAHHS OKpYy’Karomero Mupa. Poib TEOPETHUYECKHX ) METOZOB TIO3HAHUS
9KCIIEPUMEHTA U TEOPHUU B ITPOLIECCE TIO3HAHUS TPUPOJIBL. DKCIIEPUMEHT B (DU3HKE. OKpY>KaroLIero MUpa.
MonenvpoBanue GU3NIECKUX SBICHUN U MPOIECCOB. HaydHbIe THITOTE3EI. O6cy:xaeHne rpaHuLl IPHMEHIMOCTH
Du3uyecKkue 3aKOHbI U TEOPUHU. I paHUIIBI IPUMEHUMOCTH QU3UYECKUX 3aKOHOB. (u3uHeCKUX 3aKOHOB 1 TEOPHii.
TTpHHIATI COOTBETCTBHA. Pabora B rpymnmne no noAroToBKe
KOPOTKHUX COOOIIEHHUIT 0 pOoJIi U MecTe
Pomb 1 MecTo pu3MKH B QOPMHUPOBAHNH COBPEMEHHOW HAyYHOH KapTHHEI MHpPa, B M3MKH B HAYKE U B IPAKTHYECKOI
MPaKTUYECKON JIeATENTbHOCTH JIFOJIEH NEATEIBLHOCTH JIFOJICH.
JleMoHCTpanus aHaIOTOBEIX M IMA(POBBIX
N3MEPHUTENBHBIX TPHOOPOB, KOMITBIOTEPHBIX
JTATIUKOB.
OcBOeHHE OCHOBHBIX NMPUEMOB pabOTHI C
b poBoi Taboparopucii mo Gusmke
Paznea 2. MEXAHUKA
Tema 2.1. Kunematuka [IpoBenenue  dKCepuMEHTa:  U3YUYCHHE
CojepKaHue JIeKLHHI 2 HEPaBHOMEPHOTO  IBIKEHWA  C  LeNbio
OIIPEACIICHU A MI'HOBCHHOU CKOpPOCTH,;
MexaHnunueckoe JBUXXCHUC. OTHOCHUTEIIFHOCTh MEXAHNYECKOTO JBUXXCHUA. Cucrema
. HCCIIeIOBaHNE COOTHOILICHUS MEXTY
orcuéra. o
TpaexTopus. Ty TSMH, PO ICHHBIMHU TEJIOM 3a
MIOCTIEIOBATENBHBIE  PAaBHBIE MPOMEKYTKH

[lepemernenue, ckOpocTh (CPEIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHUE
MaTepHaIbHON TOYKH, UX TPOSKIMN HAa OCH CUCTEMbI KoopauHaT. CiioxeHne
NIEPEMELLIEHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MIPSIMOJIMHENHOE ABUXKEHUE.

I'padmkn 3aBHCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, IIYTH U NepeMeIIeHHS
MaTepHAIbHON TOYKH OT BPEMEHH.

CBoOopHOe majgeHue. Y CKOpeHUe CBOOOIHOTO MaCHHU.

KpuBonuneiinoe npmxenue. JBnkeHne MaTepuaabHOW TOUKHU 110 OKPY>KHOCTH C
MIOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTbh, TUHEHHAsI CKOPOCTb.
Ilepuon u yacTora oOpanieHus.

BPEMEHHU NPU PABHOYCKOPEHHOM JABIKEHHU
C HayaJbHOM CKOPOCTBHIO, PaBHOW HYJIIO;
HU3ydeHHe [JBUKEGHUS IIapuKa B BA3KOH

JKUJIKOCTH, HM3YyY€HHE JIBIDKCHUS  TeJa,
OpOIICHHOI'O TOPH3OHTATBHO.
OOBbsicHEHHE OCHOBHBIX MIPUHLUIIOB

JIEHCTBUSL TEXHUYECKUX YCTPOMCTB, TaKUX
Kak: CIHUJIOMETp, IEMHbIE M pPEMEHHBIE
nepefadd  JABIKEHMSA; M YCIOBHH  UX
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LIGHTpOCTpeMI/ITCJ'ILHOG YCKOpCHUC. Texamueckue YCTpoﬁCTBa n  MPAKTUYCCKOC
MNPUMCHCHUEC: CTUIOMETP, ABMXKCHUC CHAPAOAO0B, HCTIHBIC U peMéHHbIe nepeaadu.

[IpakTnueckue 3ansaTus: Pemenne 3ana4 no treme: «MexaHuka»

~{

JlaGopatopHbple  3aHATHS:  «VI3MepeHMe ~ yCKOpeHMs ~— Tena  IpH
PaBHOYCKOPEHHOM JIBHKEHUW». «lI3yueHwe NBWKEHUS Tena, OPOLICHHOTO
TOPU30HTAJIBHOY.

0e301acHOro
MIOBCEJIHEBHOU
JKU3HU.
Pemienne pacu€THbIX 3a/1a4 C SBHO 3aJlaHHOMN
(GU3NIECKON MOIENBI0 C HCIOJB30BAHUEM
OCHOBHBIX (DOPMYJT KHHEMATHKH.
[Moctpoenne u aHam3 rpaduKoB
3aBUCUMOCTEH KHHEMATHUYECKUX BEIUYUH OT
BpEMEHU JUTSt PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO MIPSIMOJIMHENHOTO
JIBHKEHUSI.

PacrioznaBanne (Qu3MUeckux SABICHUH B
Y4eOHBIX OMBITAX U OKPYXKAIOUICH JKH3HU:
paBHOMEpPHOE u pPaBHOYCKOPEHHOE
MpSIMOJIMHEHHOE ~ ABIDKEHHWE, CBOOOIHOE
NajieHue Tel, JBUKEHHE MO0 OKPY>KHOCTH.
Onucanue MEXaHUYECKOTO JIBUKEHUS C
HUCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX BCJIMYUH:
KOOpJIMHATa, MyTh, IEPEMEIICHIE, CKOPOCTh,
yckoperne. PabGora B Tpymmax —mpu
IIJITaHUPOBAHUH, IMPOBECACHUN )51
HHTECPIpPETAlMN  PEe3yIbTATOB OIBITOB U
aHaM3e  JIOTOJHUTENBHBIX  HCTOYHHKOB
HHGOPMAIIUH 110 TEME

HCIIOJIb30BaHUA B

Tema 2.2.

Jnnamuka

CoJiepaHue JICKIUU

IIpunnun otHocurensHocTu [Nanmunes. [lepseiii 3akon HbioTona. MHepiuanbHble CUCTEMBI
orcuéra. Macca tema. Cuna. Ilpunmum cynepnosunuu cui. Bropoii 3akon HeioToHa mis
MaTepHaIbHON TOUKH.

Tpertuii 3akoH HploTOHA A1l MaTepUanbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTCHUSI.

Cuna tspxectu. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buas! TpeHus (IIOKOsI, CKOJIBKEHUS, KAUEHHS).

Cuna tpenus. Cyxoe TpeHHE.

Cuna TpeHHsI CKOJNBXEHHs | cwia TpeHus mokos. Kosddumment tpenus. Cuia

CpaBHEHHE MacC B3aUMOJICHCTBYOIIUX TEIl.
W3yuyeHue 3aBUCUMOCTU CWJIBI YIIPYTOCTH OT
nedopManuu; CpaBHEHUE CUIT TPCHHUS TIOKOS,
KaueHUs U CKOIBKECHMUS.

OOpsicHeHHE HeBecOMOCTH. IIpoBenenwme
IKCIIEPUMEHTA: HCCIICAOBAHUE 3aBHCUMOCTH
CHIT YIPYT'OCTH, BO3HUKAIOUIUX B TPYKHUHE

U PE3WHOBOM 00pasiie, OT ux JehopMaluy;
H3YYCHHUE IBIDKCHUS OpycKa MO HAKIOHHOM
IIJIOCKOCTH; HCCIIeI0OBaHIE YCIIOBHI
paBHOBECHs TBEPIOrO TEja, MMEIOIIETO OCh
BpAIICHHSL.
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COTIPOTHBIICHHS TIPH JBIDKCHIH TEJA B )KUAKOCTH WJIH Ta3e.

[MocTynarensHoe 1 BpalarelbHOE IBI)KSHNE aDCOIIOTHO TBEPAOTO Tela.

MoOMEHT cuiTbl OTHOCUTEIBHO OCH BpalieHus. [1nedo cunbl. YcinoBust paBHOBeCHUS TBEPIOTO
Tena.

Texauueckne yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHWE: TMOMIIUITHUKY, JBIKECHUE
HCKYCCTBEHHBIX CIYTHHKOB

HpaKTI/I‘IeCKI/IC 3aHaTus: Pelienue 3aga4d mo teme: ((III/IHaMI/IKa»

~

JlaGoparopusie 3ausTus: «M3ydenne ko duimenra TpeHne METOA0M
NPEAETBHOTO YTIIay.

OOBsicHeHHe 0COOEHHOCTElH paBHOMEPHOTO U
PaBHOYCKOPEHHOTO MIPSIMOJIMHENHOTO
JIBIDKEHHUSI, CBOOOJAHOTO  TAaJeHHs  Tel,
IBIDKEHUS TI0 OKPY)KHOCTH Ha OCHOBE
3aKOHOB HbBIOTOHA, 3aKOHa BCEMHPHOTO
TATOTCHUS.

OO0BsAcHEHNE OCHOBHBIX TIPUHITUTIOB
JIeHCTBUS MO IIMITHUKOB i X
MPAKTUIECKOTO TIPUMCHEHUS.

OOBsICHCHHE JBIKCHHS  HCKYCCTBCHHBIX
CITyTHUKOB.

Pemienne pacu€THbIX 3a/1a4 C SBHO 3aJlaHHOM
(U3NIECKON MOIENIBI0 C HCIOJB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYI THHAMHUKH.
PacnosHaBanme (Qu3MUECKNX SBICHUH B
YYEOHBIX OIBITaX W OKPYKAIOUICH KHU3HU:
WHEPIUS, B3aUMOJICHCTBHE TEIl.

AHanu3 GpU3NYEeCKUX MPOLECCOB U SIBJICHUH ¢
HCTIOJIb30BaHUEM 3aKOHOB W TMPHUHIUIIOB:
3akoH BcemupHoro tsrorenus, [, II u III
3aKk0oHbl HBIOTOHA, NPUHLMII CYNEPIO3ULMU
CHII, TIPUHITATT PaBHOIIPABHOCTH
WHEPIIUATBHBIX CHCTEM OTCUETa

Tema 2.3.

3aKkoHbI COXpaHCHUS B MECXaHHUKE

ConeprxkaHue JeKIUN

Nmnynbpe mMaTepuanbHOW TOYKHM (Tena), CUCTEMBI MaTepHATBHBIX TOYeK. VIMIyIbC CHIIBI U
U3MEHEHHE MMITyJIbCa Teja. 3aKOH COXpaHeHHs uMIyibca. PeakTnBHOe nBikeHue. Pabora
CWJIbl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOukH. Teopema 00 M3MEHEHWM KHUHETHYECKOMN
SHEPTHUH.

[otenmnmansras saeprus. [loTeHIMaNEHAS SHEPTHS YIPYTO Ae)OPMUPOBAHHOM MPYKUHBEL.
[orenmmansHas SHEprus Tena BOIM3H TOBEPXHOCTH 3emiH. lloTeHIMaNbHBIE W HE
MOTCHIMANbHbIC CHIbl. CBs3p pa0OTBl HE MOTCHIMAIBHBIX CHJI C U3MCHCHUEM
MEXaHUYECKON PHEPTHU CUCTEMBI TeNl. 3aKOH COXPAaHEHHS] MEXaHUYECKOW SHEPTUH.
Yrnpyrue v Heylpyrue CTOJIKHOBEHHSL.

[IpoBeneHme  JKCIEpHIMEHTa:  M3y4YCHHE
a0COJIFOTHO HEYNPYToro yaapa ¢ MOMOIIBI0
JIByX OJMHAKOBBIX HHTSHBIX MAasTHHKOB;
HCCIIC/IOBAaHUE CBSI3M  Pa0OTBI  CHJIBI  C
M3MEHEHHEM MEXaHMUYEeCKOM dHepPTUur Tena
Ha IpUMEPE PACTSHKEHUs PE3UHOBOTO XKI'YTa.
OneHka aOCOJMIOTHBIX M OTHOCHTEIBHBIX
MOrpenHocTeil  u3MepeHuid  (PU3NUecKux
BEIIMYMH.

Pemenne pacu€rHbIX 3aa4 ¢ IBHO 3aJlaHHOM
(U3NIECKON MOJICNBI0 C HCIOJIH30BAHUEM
OCHOBHBIX 3aKOHOB W (DOpPMYJ IWHAMHKH U
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TexHuueckue yCTpoWCTBAa M MPAKTUYECKOE NPHMEHEHHE: BOAOMET, KONEpP, MPYKUHHBII
MHCTOJICT, JBIKEHHE PaKeT

HpaKTI/I‘-IGCKI/Ie 3aHATHs: PemeHue 3aJa4 II0 TEMC: «3aKOHBI COXPAaHCHUA B
MCXaHHUKE»

3aKOHOB COXPaHEHMUS.

Pemenne xauecTBEHHBIX 3aJay ¢ ONOPOH Ha
H3y4eHHBIC B pasnene «MexaHuKay 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3HUECKUE SIBICHUS.
Omnncanne MeEXaHHIECKOro AOBUXKCHUA C
HCTIOJh30BaHUEM (DU3MUYECKHUX BETUYNH:
AMIOYJIbC TeNNa, KWHETHYecKas JSHEeprusd,
NOTEHIMAJAbHAs DHEPrus, MeXaHudeckas
paboTa, MexaHU4eCcKast MOIIHOCTb.

Ananu3 GpU3NYEcKUX IPOLECcCOB U SIBJICHUI C
UCIOJIb30BaHUEM 3aKOHa COXpaHEeHHUS
MEXaHUYeCKOW PHEPIuH, 3aKOHa COXPaHECHUS
HAMITyJIbCA.

OOBbsicHeHHE OCHOBHBIX TIPUHITUTIOB
NEHCTBAS W TIPAKTHYECKOTO TPHMEHEHHS
TEXHUYECKHX  YCTPOMCTB, TakuUX  Kak:
BOJOMET, KONEP, NPYKUHHBII MUCTONET.
OOBsiCHEHHE JIBIKEHHUSI pakeT C ONopoil Ha
N3y4YeHHbIC (PU3NYECKIE BEITUUUHBI U 3aKOHBI
MEXaHUKH.

Hcnonb3oBanue npu IIOATOTOBKE
coOOmeHnid O TPUMCHEHHH  3aKOHOB
MEXaHUKH COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUI JUIst TIOHCKA,
CTPYKTYpPUPOBaHUS,  HMHTEpHpeTalud U
npeAcTaBiIeHUsT MHOOPMALMH, KPUTHYECKUN
aHau3 MoJTy4aeMon nHpopmanuu
IIpoBenenue KOCBEHHBIX HU3MEPEHUH,
WCCJICIOBAaHUH 3aBUCHMOCTEH (PU3NYECKUX
BEJIMYMH, IPOBEPKa MPEII0KCHHBIX THIIOTE3

Paznea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJNHAMUKA

Tema 3.1.

OcCHOBBI MOJIeKyJIﬂpHO-KHHeTH‘leCKOﬁ TCOpUH

CoJiepkaHue JICKIIUU

OCHOBHBIE TIOJIOKEHUSI MOJICKYIIPHO-KHHETHUECKOI TEOPUU M UX OIBITHOE 0OOCHOBaHHME.
BpoyHoBcKkoe aBHXKEHHE.
Huddysns. Xapakrep ABHKEHHUS U B3aMMOACHCTBUS YacTHIl BemlecTBa. Moeu CTpOeHHS

IIpoBeneHue SKCIEPUMEHTA: OIpEecCHNE
Macchl BO3[yXa B KJIACCHOM KOMHAre Ha
OCHOBE W3MepeHHH 00BEMa KOMHATHI,
JIaBJIEHUS. M TEMIEpaTypbl BO3IyXa B HEW;
nccIe0BaHNe 3aBUCHMOCTH MEXIy
mapaMeTpaMM  COCTOSIHUS — Pa3peKeHHOIo
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ra3oB, JKHIKOCTEH M TBEPIABIX TeN M OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THX
Mmogeneil. Macca u pasmepsl Moiekyid. KomudectBo BemectBa. ITocTtosHHas ABoraapo.
TennoBoe paBHOBeCHE.

Temneparypa u e€ usmepenue. llkana remneparyp Lienscus. Mozaens uaeanbHOro rasa.
OcCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUIECKOH TEOPHH HJICAIHOTO Ta3a.

AbOcomroTHast TeMmIeparypa Kak Mepa CpeJHeH KHHETHYECKOH »SHEprHH TeIIOBOIO
JBIDKCHUS YaCTHII Ta3a.

ITkana remneparyp KensBuna. I'a3oBble 3akoHbL. YpaBHeHue Menaeneesa—Knamneiipona.
3axoH JlanbeToHa. M30mpornecchl B HAeanbHOM ra3e ¢ HOCTOSHHBIM KOJIMYECTBOM BEIECTBA.
I'paduueckoe npencraBieHre H30MPOLIECCOB: N30TEPMa, U30X0pa, 300apa.

TexHuYecKHe yCTPOWCTBA M MPAKTHUECKOE ITPUMEHEHHE: TEPMOMETP, OapoMeTp

HpaKTI/I‘-IeCKI/Ie 3aHATHS: PerieHue 3agad 1mo TeMe: «OCHOBEI MOJICKYJIAPHO-
KHHETHYCSCKOU TCOPpHUN».

Jlaboparopusie 3anstus: «[IpoBepka 3akona boins-MapuorTta

rasa.
Ouenka abCONIOTHBIX U OTHOCHUTENBHBIX
MOrpemHocTell  M3MepeHnH  Qu3nvecKux
BEJTMYHH.

OOBscHeHHE OCHOBHBIX MIPHUHITUIIOB
nIeiicTBUil  TepMoMeTpa u OapoMeTpa U
YCIIOBHI WX 0E30MIaCHOTO HCIIONIE30BAaHUS B
[IOBCEIHEBHOM KU3HH.

PacnosHaBaHme (Qu3MUYECKUX SBICHUH B
yUEOHBIX OMBITAX M OKPYXKAIOIICH JKU3HU:
nuddysus, OpOYHOBCKOE TBUKCHUE.
Onucanne TEIUIOBBIX SBIICHUN c
WCIIOJIb30BaHNEM  (PM3UYECKMX  BEITUYHH:
ABICHUE Ta3a, TeMIepaTypa, CpemaHss
KHHETHYIECKas SHEPruA  XaOTHYECKOTO
IBIOKCHUS MOJICKYJ, CpEIHCKBAJpaTUYHAS
CKOPOCTb MOJIEKYII.

AHanu3 Qu3HYecKuX MPOIECCOB U SBJICHUI C
ucnonb3oBanneM MKT, ra3oBbIX 3aKOHOB,
CBSI3U CPEIHEH KUHETHYECKOM HSHEpruu
TETJIOBOT'O JIBIKEHUS MOJIEKYJT c
a0COIFOTHON TEeMITepaTypOH.

Pemenne pacu€THbIX 3a1a4 C SIBHO 3alaHHOM
(U3NIECKO MOJICNBI0 C HCIOJIH30BAHUEM
ocHOBHBIX TmonokeHuidr MKT, 3akoHOB U
(bopMyT MOJIEKYIIIPHON (DU3HKH.

PaGota B rpynmax mnpu IJIAHUPOBAHHH,
MPOBEICHUN W MHTEPIPETAlNU PE3yIbTaTOB
ONBITOB W  aHalu3e  JOIMOJIHUTEIBHBIX
HCTOYHHUKOB MH(OPMAIIIH 10 TEME

Tema 3.2

OCHOBBI TEPMOJAMHAMUKH

ConeprxkaHue JeKIUN

TepMOZ{I/IHaMI/I‘lGCKaﬂ CUCTEMA. BHyTpeHHHﬂ OHEPIrud TCpMOHI/IHaMH‘ICCKOﬁ
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHMS.

KonudecTBo TEIIOTH 1 paboTa.
BHyTpeHHsIsl JHEPIrHs 0JJHOATOMHOTO MJCAIBLHOIO ra3a. Bujisl Teruonepeiaymn:

IIpoBeneHue sKkCHEpUMEHTA: H3MEpPEHHE
YAETbHOH TEII0OEMKOCTH BEIIECTBA.
OrneHka aOCONIIOTHBIX M OTHOCHTENBHBIX
MOTPEIIHOCTEl  M3MepeHHi  (H3MYECKUX
BCJIMYHMH.

Wzydenne mMoneneit mapoBoil TypOHUHEL,
JIBUTATEIS] BHYTPEHHETO CrOPaHus,
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TEIUIONPOBOAHOCTh, KOHBEKLIUS, U3TyueHHE. Y JeNIbHAas TeIUIOEMKOCTh BELIECTBA.
KonnuecTBo TeNI0THI Py TEIUIONEpeiaye.

[NonsTre 06 annabarnoM nporiecce. [1epBblil 3aKOH TEPMOANHAMUKH.
[TpumeHeHue nepBoro 3aKoHa TEPMOAMHAMUKY K u3omnporeccaM. [ 'paduueckas

MHTEpIIpeTanus paboTHI rasa.
BTopoii 3aK0H TEpMOAMHAMUKH.

HeoGpaTtumocTs NporeccoB B MPHPOIE.

TeruioBble MauHbL. I [pUHLKIIBI NEACTBUS TEIUIOBBIX MAlLIUH.
[Ipeobpa3oBanus SHEPTUH B TEILIOBBIX MaIlIMHAX.

Koa¢ddunment noneznoro neifctBus TEIJIOBOW MAIIHHBI.

Hukn KapHo u ero ko3 duitnerT moie3Horo qeicTBus.
DKosornyeckue npodiIeMsl TEIUIO3HEPTeTUKHU.

TexHnueckue ycTpoicTBa U NMPaKTUYECKOe NIPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHMUs, OBITOBOI XOJIOIMIIBHUK, KOHAUIIMOHED

HpaKTI/IquKI/IC 3aHsATHA: Penenue 3aJa4 I1o TEME: «OCHOBEI
TCPMOAUHAMUKW)).

PEaKTUBHOTO IBUTATEII.
OOBsICHCHUE TIPUHIIUIIOB CHCTBUS U
YCIIOBUI 0€3011aCHOTO HCIIOJIb30BaHHS
B MTOBCEHEBHOM KM3HU BUTATEIS
BHYTPEHHETO CTOpaHwsl, OBITOBOTO
XOJIOJMITFHIKA, KOHIUIIOHEPa.

Omnmcanne CBOWCTB TN M TETIOBBIX
SIBIICHUN c HCIIOJIb30BAHUEM
(U3NYECKUX BEIWYUH: JaBIICHUC
rasa, TeMmIepaTrypa, KOJIMYECTBO
TEIJIOThI, BHYTPEHHSII  DHEPrus,
pabora rasa.

Pemienne pacu€THbIX 3a7a4 ¢ ABHO
3aJaHHON (PrU3HYIECKOi MOIETBIO C
HCTIOJIF30BaHNEM OCHOBHBIX

3aKOHOB U (OPMYIT

MOJICKYJISIPHOM (DPU3UKH U
TEPMOJIUHAMUKH.

Pemenne kauecTBEHHBIX 3aj1a4 € OTIOPOM Ha
n3ydeHHBIE B pa3zene «MonekysapHas
¢bu3nKa ¥ TEPMOIUHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTHU M (pr3HUecKue SBICHUS.

Pabota B rpymmax mpu aHamm3e

JTOTIOJTHUTEIBHBIX UCTOYHUKOB HH(OpMAIIHU

110 TEME

Tema 3.3.

ArperatHblie COCTOSIHUS BelecTBa. Pa3oBble Mepexoabl

CoJiepaHue JICKIIUN

ITapoobOpa3oBanure u KoHAEHcaIus. VicmapeHue u KureHue.

AOGcComoTHAs ¥ OTHOCHUTEINIbHAS BIAXXHOCTH BO3Ayxa. HackmeHHsid nap. Y nenpHas
TEeIUI0Ta apooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPAaTyphl KUIICHUS OT JAaBJICHUS.
Tsépnoe Teno. Kpucrammmueckue u amopHble Tena. AHU30TPOIHNS CBOMCTB
kpuctamnos. XXunkue kpucramisl. CoBpeMeHHble MaTepuaisl. [lnaBienue u
KpHCTAJUIM3alKs. Y AenbHast TeryoTa mwiasnenns. Cyoanmanus.

YpaBHeHHE TeIUIOBOTO Oananca. TeXHUYIeCKHe YCTPOWCTBA U MIPAKTUIECKOE
MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KATOPUMETP, TEXHOJIOTHH TOTYIECHUS
COBPEMEHHBIX MaTEepHaJIOB, B TOM UHCJIE HAaHOMATEepHAJIOB, U HAHOTEXHOJIOTUHI

IIpoBeneHne SKCHNEpUMEHTA: HM3MEpPEHHE
OTHOCHTEJILHOM BIIaYKHOCTH BO3yXa.
OreHka aOCOJIIOTHBIX M OTHOCHTENBHBIX
MOTPEIIHOCTEl M3MepeHHi (H3HMYECKUX
BEJIMYHH.

N3yuyeHue cBOICTB

HaCBIIIEHHBIX TIAPOB, CIIOCOOO0B
HU3MEPEHUS BIAKHOCTH

HaGmtonenue kunenHust npu
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[IpakTueckue 3anarusa: Pemenue 3a1ad o teme: «ArperaTHble COCTOSHUSA
BemecTsa. Pa3oBble MEPEXOabD»

MOH>KEHHOM JIaBJICHUH, HarpeBaHuUs
U IUIaBJICHUS KPUCTAIUIMYECKOTO
BEIIECTBRA.

OOBsICHEHNE TIPUHIIATIOB ICHCTBUS U
YCIIOBHIA O€30MACHOTO MCIIOIh30BAHUS

B [TIOBCE/IHEBHOM KU3HU TUTPOMETPA,
TICUXPOMETPA, KAJTOPUMETPA.

W3yuyeHue TeXHONOrUi OJIy4eHUs
COBPEMEHHBIX MaTEpUajIoB, B TOM YHUCIIE
HaHOMAaTEpHUAJIOB.

Pemienne pacu€THbIX 3a7a4 ¢ ABHO
3aJJaHHOM (PU3HYCCKON MOJIETBIO C
HCIOJIb30BaHUEM YPaBHEHUS

TEIUIOBOTO OanaHca.

Pemenne xadecTBEHHBIX 3aga4d C OHOPOI>'I Ha

M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
(u3nYeCcKue SBICHUS IO TEME.
PacniozHaBaHme hU3NICCKUX SIBICHHUNA
B YUCOHBIX OIBITAX U OKPYIKAIOIICH
JKU3HU: IeopMaIus TBEPIIX T,
HarpeBaHue U OXJIAXKICHUE Tell,
HU3MEHEHHE arperaTHbIX COCTOSHUN
BellleCTBa U 00BSACHEHHE X HAa OCHOBE
3aKOHOB U (POPMYIT MOJIEKYIISIPHON
busuKy.

Hcnonp3oBanue HH)OPMAIIHOHHBIX
TEXHOJIOTUM 151 TIOMCKA,
CTPYKTYypUpPOBaHU,

WHTEpIPETAIIUU U TIPEACTABICHUS
HHGOPMALIUH TIPH TOATOTOBKE
COO0MIeHNH 0 TIPUMCHEHUH

3aKOHOB MOJICKYJISIPHON (DU3UKHU H
TEPMOJUHAMUKYU B TEXHUKE

M1 TEXHOJIOTHSX

Pasnea 4. JIEKTPOJIMHAMUKA

Tema 4.1

| JJIeKTPUYECKOe 1oJIe

HpOBeI[CHI/IG OKCIICPUMCHTA: U3MCPCHUC
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CoJiepKaHue JICKIIUU

OnexTpuzanus Ten. DIEeKTpPUUECKUi 3apsa. JIBa Buaa 3IeKTpUIecKUX 3apsoB.
[IpoBoAHUKY, ANANEKTPUKH U MOTYIPOBOIHUKH. 3aKOH COXPAHEHUS SIEKTPUIECKOTO
3apsja.

Bsanmonetictue 3apsnoB. 3akon Kynona. TodeuHBIN 3NEeKTPUIECKAN 3aps.

OnexTpuyecKoe moie.

Hanpsok€aHocTh dnekTpudeckoro mostst. [IpyHIMI cyneprno3nuiy AIeKTPHYECKUX
rosield. JInHUM HanpsHKEHHOCTH 3JIEKTPUIECKOTO TIOJIS.

Pabota cui anexTpocTtariueckoro moss. [lorennunan. PazHoCTh MOTEHITNATIOB.
[TpoBOAHUKY 1 AUAIEKTPUKU B 3JIEKTPOCTATUIECKOM Toute. JIuasieKTpraecKas
MIPOHHULIAEMOCTb. Onexrpoémkocts. KoHmeHncaTop.
OneKTpPOoEMKOCTh TNIOCKOTO KOHIEHCATOpa. DHEPTHUS 3apsKEHHOTO
KOHJleHCcaTopa. TeXHU4ecKHe yCTpOHCTBa U MIPAKTUYECKOe IPUMEHEHHE:
JJIEKTPOCKOII, 3JIEKTPOMETP, NEKTPOCTATUYECKAs 3aIIUTA, 336 MIICHUE
JIEKTPOIIPHOOPOB, KOHAEHCATOP, KOITMPOBAIBHBIN armapar, CTpyHHBIH
MIPUHTEP

INEKTPOEMKOCTH KOHJEHCATOPA.

OHeHKa a6COJ'IIOTHI>IX U OTHOCUTCIIBHBIX
norpenrHocTeil n3mepeHnit Guanueckux
BEJTMYHH.

M3ydeHne NpUHIIMIOB AEUCTBUSA
ANIEKTPOCKOIIA, JEKTPOMETPA,
KOHJIEHCaTopa.

W3yuyenune npuHIUIOB OEHCTBUS

U YCIIOBHUH 0€30MacHOTO IPUMCHEHHUS B
MPaKTUYECKON KHU3HU, KOTTUPOBAILHOTO
amnmapara, CTpyHHOTro IpUHTepa.
PaccMoTpenune pu3nIecKuXx OCHOBaHHH
ANEKTPOCTATHYECKOM 3alUTHI U 3a3eMJICHHUS
ANEKTPOIPUOOPOB.

Pemenne pacuéTHbIX 3a1a4 ¢ SIBHO 33JaHHOMN
(U3NIECKOI MOJICIBIO C UCIIOIE30BAaHHEM
OCHOBHBIX 3aKOHOB U (pOPMYII
JNEKTPOCTATUKU.

Pemenme kauecTBEHHBIX 33124

C OMOpOY Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (bmymecm/le SIBJICHUSA
ANEKTPOCTATHKH.

PacniosHaBanme pr3nyecKux SBICHUHA B
Y4EOHBIX OIBITaX U OKPYIKAFOIICH JKU3HU:
JJEKTpU3alus TeJ, B3aUMOJCICTBHIE 3apsiioB
1 00BsICHEHUE UX HA OCHOBE 3aKOHOB U
(hopMyJI 3IMEKTPOCTATUKHY.

Onucanne U3y4eHHBIX CBOICTB BEIIECTBA U
QJICKTPUUCCKUX SIBIICHUH C MCIIOJIb30BAaHUEM
(U3NIECKUX BETMYNH: SICKTPHUCCKUI
3apsizl, HAMPSDKEHHOCTD AIIEKTPHYECKOTO
I10JIs1, TOTEHLUAN, PA3HOCTb [TOTEHILIUAJIOB,
JJEKTPOEMKOCTb.

Ananu3 Qu3NYecKHX MpoIeccoB U SBICHUH C
UCIIOJIb30BaHUEM (PU3NYECKUX 3aKOHOB!
3aKOHA COXPAHEHHS AIEKTPHUECKOTO 3apsia,
3axoHa Kyrona.
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Pabora B rpynmax mpu ananmse
JIOTIOJTHUTEJIBHBIX HCTOYHUKOB HH(OPMAIUN
U TIOJITOTOBKE COOOIIEHHUH O TIPOSIBICHUN
3aKOHOB JIEKTPOCTATUKH B OKPYXKAOIIEH
KM3HU M IPUMEHEHUH UX B TEXHHKE

Tema 4.2

IocTostHHBIN JIeKTPpUYecKkuii TOK. TokM B pa3JIMYHBIX cpeaax

CoJiepaHue JICKIIUN

OneKTpUIecKuii TOK. Y CIOBHUS CYIIECTBOBAHUS JIEKTPHUECKOTO ToKa. MIcTOUHUKH
toka. Cua Toka. [locTosIHHBIH TOK.

Hampsoxenue.

3akon OMa 1 ydacTKa [enH. DJIeKTPHIECKOe COMPOTUBIICHNE. Y IeThHOE
CONpOTHUBIICHHE BenlecTBa. [locnenoBaTenabpHoe, MapaliebHOE, CMEIIAaHHOE
COE/IMHEHHUE MPOBOIHUKOB.

PaboTa 31eKTprIecKoro Toka.

3akon Jxoymnst—JIenna. MOImHOCTD 3MEKTPHYECKOTO TOKA.
ONeKTpOBUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHHUKA TOKA.
3akon OMa /1715t OJTHOM (3aMKHYTO#) aiiekTprdeckoid rern. Koporkoe
3aMBIKaHHE.
OeKTpOHHAs IPOBOAUMOCTB TBEPABIX METAIIOB. 3aBUCHMOCTh  COIIPOTHBIICHUS
METaJUIOB OT TeMIIepaTyphI.
CBepXIpOBOUMOCTD.
OnexTpuueckuil Tok B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITy4KOB.
[Momynposoxauku. CoGCTBEHHAs U IIPUMECHAS TPOBOANMOCTD MOIYIIPOBOTHHKOB.
CaoiicTBa p—n-nepexona. [1omynpoBogHUKOBBIE IPUOOPHI.
DJNeKTPUYECKHH TOK B paCTBOPAX U PacIliaBax 3JIEKTPOIUTOB.
ONEeKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOIIH3.
OnexTpudeckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOSATENbHBIN
paspsaa. Momnnus. [lna3ma.
Texanveckue ycTpoHcTBa M MPAKTHUECKOE IPUMEHEHNE: aMIIEPMETP, BOJIIBTMET,
peocrar, HICTOYHUKH TOKa, 3JIeKTPpOHArpeBaTesibHble IpHOOpHI,
3JIEKTPOOCBETUTEIBHBIE TPHOOPHI, TEPMOMETP CONPOTUBIICHHS, BAKyyMHBIH THO/,
TEPMHCTOPHI U POTOPE3UCTOPHI, OITYIPOBOTHUKOBBII 1O/, raJIbBAHUKA

[IpoBenenue SKCIIEpUMEHTA: N3yUCHHE
CMEIIAaHHOTO COCTUHEHUS PE3UCTOPOB;
n3Mepenue DJ1C UCTOUHUKA TOKA U €r0
BHYTPCHHETO CONPOTUBJICHUS; HAOIIOICHHE
AEKTPOIIH3A.

OreHka aOCOMIOTHBIX M OTHOCUTEIBHBIX
MOTPEITHOCTEN M3MepeHIH QPU3NIECKUX
BCJIMUHH.

OOBsICHEHHE TIPUHIIAIIOB ICHCTBUS U
YCIIOBHIA O€30MaCHOTO MIPUMEHEHHUS
aMIiepMeTpa, BOJIbTMETpa, peocTara,
HCTOYHUKOB TOKa, 3JIEKTpOHArpeBaTeIbHbIX
1 DJIEKTPOOCBETUTENBHBIX IPUOOPOB,
TEpMOMETpPa CONPOTUBIICHHUSI, BAKYYMHOTO
N0, TEPMHUCTOPOB U (POTOPE3UCTOPOB,
MTOJTYTIPOBOHUKOBBIX JHOJOB, TAIbBAHUKH.
Perrenue pacu€THBIX 33134 ¢ SBHO 33JaHHOM
(u3NIeCKOil MOIEBIO C UCIIOIE30BAaHHEM
OCHOBHBIX 3aKOHOB U (pOPMYJI TEMBI
«ITocTOSTHHBIN ANIEKTPUUECKUI TOK».
PacrniosnaBanue Gpu3nyecKux SIBICHHUI B
yUEOHBIX OIMBITAX U OKPYKAFOIICH KUIHHU:
ANEeKTpUYECcKast IPOBOIUMOCTb, TETIOBOE,
CBETOBOE, XUMHUYCCKOE, MATHUTHOC
HEUCTBUS TOKA.

AHanu3 3NEeKTPUUECKUX ABJICHUN U
MIPOLIECCOB B IEMSIX MOCTOSIHHOTO TOKA C
HCIIOJIb30BaHUEM 3aKOHOB: 3akoH OMma,
3aKOHOMEPHOCTH TOCIEI0OBATEILHOTO 1
napajjieIbHOT0 COSAMHEHUS POBOHHUKOB,
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[IpakTtnueckue 3ansarus: Pemenue 3agau Ha TeMy: «llocTossHHBIM
JNEKTPUYECKUM TOK. TOKM B pa3sHBIX cpeaax».

3axoH Jxoyns-Jlenna.

Ornrcanue U3yueHHBIX CBOMCTB BEILIECTB U
INEKTPUUYECKUX SIBIICHUH C UCTIOIb30BAaHUEM
(U3HYECKUX BEIMYUH: dJIEKTPHISCKUN
3apsif, cujia TOKa, DJIEKTPHUIECKOe
HaTIPsDKCHUE, DIEKTPHUECKOE
COTIPOTHBIIEHHUE, PA3HOCTH MOTEHIINAJIOB,
D/1C, paboTa TOKa, MOIITHOCTH TOKA.
Hcnonp3oBanue nHGOOPMAIIMOHHBIX
TEXHOJIOTUM JjIs1 TIOMCKA,
CTPYKTYPUPOBAHUSI, UHTEPIPETALINU U
npeacTaBieHus] HHpopMauu npu
MIOITOTOBKE COOOIIEHN O MPUMEHEHUH
3aKOHOB MTOCTOSTHHOTO TOKA B TEXHUKE U
TEXHOJIOTHUSIX

Paznea S. QJIEKTPOJAUMHAMUKA

Tema 5.1

MarsuTHoe 1noJie. 3JICKTpOMaFHI/ITHaﬂ HHAYKIHSA

CoJiepkaHue JICKITUU

ITocrossHHBIE MarHUTHI. B3anMoaelCTBHE NOCTOSHHBIX MArHUTOB. MarHuTHoe moie.
BekTop MarHuTHOW MHAYKIMH.

[IpuHUMI cyneprno3uuuy MarHuTHBIX nojel. JInaun MaruutHoil uunykuuu. Kapruna
JIMHUNA MarHUTHOM MHAYKIMY MOJIS IIOCTOSHHBIX MarHUTOB.

MarnutHoe 1one NpoBOAHMKA ¢ TOKOM. KapTuHa IMHMHA MHAYKIMM MarHUTHOTO MOJS
JJIMHHOI'O IMPAMOI0 IMPOBOJHHMKA MW 3aMKHYTOI'O KOJIBIICBOT'O MNPOBOJHHKA, KaTYIIKU C
TokoM. OmBIT Dpcreaa.

B3aumoneiicTBre IPOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJb U HAlIPaBICHHUE.

Cuna Jlopenma, e€ Moaynp M HampasieHHE. [IBIDKeHHE 3apsDKCHHOM YacTHIBI B
OJTHOPOJTHOM MarHUTHOM mojie.  PaGora cuitsl Jlopenna.

SIBaeHME DJIEKTPOMArHUTHOM uMHAYKUMU. IloToKk BekTopa MarHUTHOU

HHAYKIIH.

DJEeKTPOABIKYIIAs CHIIa WHIIYKIIUH.

3aKoH 3IeKTpoMarHuTHONM HMHAyknuu dapages.

Buxpesoe anexrpuueckoe moisie. DNEKTPOABIDKYIIAS CHJIA MHAYKIMM B IPOBOIHHUKE,
JIBUKYILIEMCSI IOCTYTAaTeNbHO B OTHOPOJHOM MAarHUTHOM MOJI€.

[TpaBuiio Jlenna.

[IpoBenenue SKcriepuMEHTa: N3yUCHHE
MarHUTHOTO TIOJI KaTYIIKH C TOKOM;
HCCIIEIOBAaHUE JIEHCTBUSI TTOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIICIOBAaHUE SBJICHUS
AMIEKTPOMArHUTHOM MHIYKIIUY.

O1ieHKa a0COJTFOTHBIX U OTHOCHTEIILHBIX
MorpenHocTeil n3MepeHuit Guanueckux
BCIIMYHH.

OOBsICHEHHE TPUHIIAIIOB IEHCTBUS U

YCIIOBUM 0€e3011aCHOrO MIPUMEHEHHUS
MOCTOSIHHBIX MArHUTOB, 3JIEKTPOMArHUTOB,
AJIEKTPOBUTATEIIS, yCKOpHTEeh

JIEMEHTApHBIX ~ YacTHULl, HHAYKIHUOHHOMN
HIEYH.

Pemenune pacuérHelx 3azay Ha NPUMEHEHHE
dbopMyn  Temsl «MaruauTtHOE ToJIe.
OIeKTpOMarHUTHAS HHAYKIIHSD).

Pemenne xauecTBEHHBIX 3aJau ¢ ONOPOH Ha
HU3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
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NHayKkTUBHOCTD. SIBIEHUE CAMOMHAYKIIMU. DIEKTPOABUKYIIAS CHUIIa CAMOUHAYKIIMH.
DHeprusi MAarHUTHOT'O TIOJIsI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE Tojie. TexXHWYecKhe yCTPOHCTBA W IPAaKTHUECKOE
MIPUMEHEHHE: TMOCTOSTHHBIE MAarHUThI, 3JIEKTPOMArHUTHI, AJIEKTPOJBUTATENb,
YCKOPHUTEIHN 3JEMEHTAPHBIX YACTHL, UHAYKIIMOHHAS NIE€Yb.

HpaKTI/I‘IeCKI/Ie 3aHaTus: Pelllenne 3agad Ha TEMY: «Mar’autHoe moJe.
SHCKTPOMaFHI/ITHaH WHIOYKIOWI»

JIaGopartophsle 3ausaTHs: «lccnenoBanue 3aBUCUMOCTH MOIIIHOCTH,
noTpebIIeMOil TaMIIOM HaKaJTMBaHUS OT HANPSKEHUS Ha €€ 3aKuMax»,

¢usnueckne sBIEHUS TeMbl «MaranTHoe
mojie. DIeKTPOMarHUTHAsI HHAYKITUS.
Onpenenenue HalnpaBJICHUS BEKTOpa
WHIYKIUH MarHUTHOTO MOJS MPOBOJHHKA C
TOKOM, CHJIBI AMIiepa u cuisl Jlopenma.
PacriosHaBanne (HU3MYECKUX SBICHHH B
Y4eOHBIX ONBITAX M OKPYXKAIOMIEH JXH3HU:
B3aUMOJIelicTBHE MarHuTOB,
JJIEKTpOMAarHuTHasT UHAYKUUS, JeHCTBHE
MarHuTHOTO MOJISI Ha MPOBOAHUK C TOKOM U
JIBIDKYIIIAHACS 3apsil.

AHanu3 SNEKTPOMArHMTHBIX SIBICHUH C
HCIIOJHh30BaHUEM 3aKOHA 3JIEKTPOMArHUTHON
nHayknun. OmHcaHue H3yYeHHBIX CBOWCTB
BEIIECTB M 3JIEKTPOMATHUTHBIX SIBICHHUH C
UCIIONIb30BaHUEM  (PU3MYECKMX  BEJIMYMH:
MHAYKIUS. MarHUTHOTO MOJs, cuia AMIepa,
cuna JlopeHlla, WHAYKTHBHOCTh KAaTyILIKH,
SHEpPrus DJIEKTPUYECKOr0 U MAarHUTHOTO
noJieit

Pasznen 6. KOJIEBAHUSA U BOJIHbBI

Tema 6.1

MexaHu4yecKkue u IJICKTPOMATrHUTHLIC KoJIe0aHus

CoJiepaHue JICKIIUU

KonebarenbHas cucrema.

CBobOonHbIe MexaHWYeckne KoiebaHms. ['apmonmdeckme koiebanms. Ilepwox, wacrora,
amMIuTyAa u ¢gasa xkonebanuil. [IpyXKMHHBIA MasTHUK.

MaremaTuuecKuil MassTHUK.

YpaBHEHHE TApMOHUYECKUX

koniebanuii. [IpeBpalieHne sHEepruu Npyu rapMOHHUYECKHUX KOJICOAHUSX.

KonebarenbHbI KOHTYP.

CBOOOIIHBIE DJEKTPOMAarHUTHBIE KOJIEOaHUS B HIACATHHOM KOJIEOATELHOM KOHTYpE.
AHanorusi MeXAy MEXaHWYECKMMH U DJIEKTPOMarHUTHbIMH KosebanusiMu. Dopmysa
Tomcona. 3ak0H cOXpaHEHHS YHEPTUHN B HICATFHOM KOJIeOaTeIbHOM KOHTYpE.
[IpencraBnenne o 3aTyxaromux KoyeOaHuAX. BIHYKICHHBIE MEXaHUYECKUE KOJICOaHHS.
Pe3onanc. BeinykaeHHBIE 31IeKTpOMarHuTHEIC KolleOaHus. [lepeMeHHbII TOK.
CuHYCOMITANBHBIA TIEPeMEHHBIH TOK. MOITHOCTh MEPEeMEHHOTO TOKAa. AMIUIMTYTHOE H

HccnenoBanne mapaMeTpoB KojieOaTesbHON
CUCTEMBI — IIEPpHO/JIAa, YaCTOThI, aMIIJIMTY bl U
¢da3pl  KoneOaHuil  (IPYXKHUHHBIA  W/WIH
MaTeMaTH4eCcKUil MasTHUK).

Habmromenne  3aryxarommx — KoJeOaHHH.
HccnenoBanne  CBOWCTB  BBIHYK/ICHHBIX
KoJeOaHuH.

HaGmonenne  pezonanca.  [IpoBenenue
SKCIIEPUMEHTA: HCCIIE0BaHUE 3aBHCUMOCTH
Ieproia MaJbIX KojeOaHuii Tpy3a Ha HUTH
oT JJIIUHBI HHUTH n MacCChI rpysa;
WCCIICIOBAaHNE TIEPEMEHHOTO TOKa B LIEMH U3
HOCIIEJOBATENILHO COEIMHEHHBIX
KOHJICHCAaTOpa, KaTyIIKH M PE3NCTOpa.
Onenka aOCOMIOTHBIX W OTHOCHUTENBHBIX
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JICUCTBYIOIlCE 3HAUCHHWE CWIJIBI TOKAa M HampsbkeHus. Tpancdopmarop. IIpomsBozictso,
nepeaaya U noTpedneHne MEeKTPUIECKOH SHEPTUH.

OKOJIOTHYECKHE PUCKHU MPH MIPOU3BOICTBE IJIEKTPOIHEPTUU.

KynbTypa Hcnonbs30BaHus 3JIEKTPOIHEPTHH B TOBCEAHEBHOM KHU3HH.

TexHuueckue yCTpOWCTBa U IMPAKTHUYECKOE IPUMEHEHME: JJEKTPUYECKUH 3BOHOK,
TeHEepaTop NEPEMEHHOTO TOKA, JINHUH MIEKTponepeaad

[Ipaktuyeckue 3ansTus: Permienue 3amau Ha Temy: «MeXxaHWUYECKUE H
JJIEKTPOMATHUTHBIC KOJICOaHUsD)

JIaGopatopHsle 3aHsaTH: «/3yueHne 3aBUCUMOCTH ITepHoia
KoJ1e0aHUI HUTSIHOIO MasiTHUKA OT JUIMHBI HUTWY, «3ydueHue
YCTpOMCTBa TpaHchOpMaTOpay.

MOTpemHocTell  M3MepeHHH  u3nmdeckux
BEJIMYHH.

OObsicHeHHE  TNPUHIMIOB  JEHCTBUS U
YCIIOBUH 6e30macHoTo MPUMEHEHUS
ANEKTPUYECKOTO 3BOHKA, reHeparopa
MIEPEeMEHHOTO TOKa, IMHUH dJIeKTponepeady.
Pemenne pacu€THbIX 3aa4 C SBHO 3aJJaHHOU
(U3MYECKO MOJENBI0 C HCIOJIb30BaHUEM

OCHOBHBIX 3aKOHOB u ¢dopmy,
OTHCHIBAIOLITIX MeXaHHYECKHe u
JJIEKTPOMAarHUTHBIE KOJIEOaHHsL.

Onucanne MEXaHUYECKUX u
3NIEKTPOMarHUTHBIX KoneOaHui c

UCIIOJB30BaHHEM  (DM3MYECKUX  BENUYMH:
MepPHOJ U YacToTa KoJieOaHUH, aMILIUTyAA U
¢daza komebaHWH, 3apsg M CHJIa TOKa B
TapMOHUYECKHUX JJIEKTPOMArHUTHBIX
KOJIe0aHUSX.

Pemenne kauecTBEHHBIX 3a/1a4 C ONOPOH Ha
W3Y4YEHHBIC  3aKOHBI,  3aKOHOMEPHOCTH,
OTUCHIBAIOIINE MeXaHUYeCKHUe u
3NIEKTPOMArHUTHBIC KOJICOaHUsL.

PaGora B Tpymmax mpH IUIAHUPOBAaHUH,
NIPOBEJICHUHM M MHTEPIPETAlN Pe3yIbTaTOB
ONBITOB, W  aHAJIW3€ JIOTOJHHUTEIBHBIX
HCTOYHHMKOB MH(OPMAIIHH 110 TEME

Tema 6.2

MexaHuuecKkue u JJNICKTPOMATrHUTHBIC BOJIHBI

ConeprkaHue JEKIHH

MexaHHuecKUe BOJIHBL, yCIOBUS pacipocTpaHeHus. [lepuoa.
CKOpOCTh pacHpoCTpaHEHUs] W JUIMHA BOJHBL [lomepeyHble W IPOAONBHBIE BOJHBI.
Wnrepdepenuns u audpaknus MeXaHHYECKHUX BOJH.

3Byk. Ckxopocts 3Byka. I'pomkocts 3Byka. Beicota TOHa. TemOp 3Byka.
OJIEeKTPOMAarHUTHBIC BOJIHBI.

YcnoBus U3Iy4eHUs SIEKTPOMAarHuTHBIX BOJH. B3anuMHuas opuentauus Bektopos E, B,
V B DJICKTPOMAarHUTHOH BOJTHE.

CBolicTBa HJICKTPOMArHUTHBIX BOJH: OTPKEHHE, TPETOMIICHUE,

W3yuenne oOpa3oBaHusl M pacrpoCTpaHEHUS
MOMEPEYHBIX U MPOIOJIBHBIX BOJIH.
Habniofienue OTpakeHHs U TPEIOMIICHUS,
HHTEephEPEHITIH u TUppaKkIuu
MEXaHUYECKUX BOJH.

HaOntomenue CBsI3U TPOMKOCTH 3BYKa U
BBICOTHI TOHA C AMIUTUTYAOH W YacTOTOU
KoJieOaHMM, 3ByKOBOTO PE30HAHCA.
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noJsipu3anust, audpaxius, narepdeperins. CKOpoOCTh AEKTPOMArHUTHBIX

BOJIH.

Ixana OJICKTPOMArHuTHBIX BOJIH. HpI/IMeHeHI/IC OJICKTPOMArHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIUIBL PATUOCBA3M W TENCBUACHUS. Pamuornokaius. DIEKTPOMarHUTHOE
3arps3HEHUC  OKPY)KAIOICH CPEIbl.

TexHUYeCKUEe YCTPOWCTBA M MPAKTHYECKOEC MPHUMEHEHHE: MY3bIKaJlbHbIC
MHCTPYMEHTBI, YJIbTPa3ByKOBasi AMATHOCTHKA B TEXHUKE W MEAWIMHE, pajap,
pagronpuEMHHNK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neun

[IpakTtnueckue 3ansatus: Pemenue 3agau Ha TeMy: «MeXaHMYECKHE U
3JIEKTPOMArHUTHBIE  BOJIHBD)

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX
BOJIH: OTpaKeHHE, IperoMIIeHHE,
NoJISIpU3aLus, AMPPaKIHs, HHTEPPEPESHIHSL.
N3yuenue YCIOBUH H3JIy4EHUs
QJICKTPOMArHuTHBIX BOJIH, B3aMMHOM
opueHTauuu BektopoB E, B, v B
3JIEKTPOMAarHuTHOM BOJIHE.

W3yyeHne npuMeEHEHHs 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE H OBITY.

OObsicHeHHE  TNPUHIMIOB  JEHCTBUS U
yCIOBUH 6e3omacHoro NPUMEHEHHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YJABTPa3BYKOBOM JAMArHOCTUKU B TEXHUKE U
MEIUIMHE,  pajapa,  PaJuoNpHEMHHUKA,
TeNneBH3opa, aHTeHHB, Ttenedona, CBU-
neun. Pemenne pacy€THBIX M KaueCTBEHHBIX
3a7a4 C ONMOpOH Ha W3y4YCHHBIC 3aKOHBI U

3aKOHOMEPHOCTH, OITMCHIBAIONINE
pacmpocTpaHeHHe MEXaHUYECKUX u
3JIEKTPOMAarHUTHBIX BOJH.

Hcnonp3oBanue MH(OPMAIMOHHBIX
TEXHOJIOTHH TSt TIOVCKA,
CTPYKTYPHPOBaHUs,  WHTEpPIpeTallid U
IIPEACTaBICHUS nHpOpMaInU pu

MTOATOTOBKE COOOIICHHIA

06 HUCIIOJIb30BAHUU 3HeKTpOMaFHI/ITHbIX BOJIH
B TEXHUKE.

VYyactue B JICKYCCHH 00
BHCKTpOMaFHI/ITHOM SanﬂBHeHI/II/I
OKpYIKaroliel cpepl.

PaGora B rpymmax mpu [JIaHUPOBAHHH,
MPOBEJCHUN U MHTCPIPETAIIMU PE3YJIETATOB
OIBITOB M  aHalu3€  JOMOJIHHTECIHHBIX
HCTOYHHMKOB MH(OPMAIIHH 110 TEME

Tema 6.3

Onruka

CO,I[Cp)KaHI/IC JICKITMH

I/IsyquI/Ie SABJICHUA TIOJHOI'O BHYTPEHHETO
OTpaXXE€HMA, €TO IPUMEHEHUA B CBETOBOJE.
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I'eomerpuueckas onTuka.

IIpssmMonuHeitHOe pacipocTpaHEHUE CBETa B OTHOPOIHOM cpene. JIyu cBera. ToueuHblit
HCTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHne

n300pakeHui B TIOCKOM 3epkajie. [Iperomnenue cBera. 3aKOHBI MTPETOMIICHHUS CBETA.
AOcComoTHBIN TIOKa3aTenb nperomieHus. [TomHoe BHyTpeHHEe oTpakeHue. [IpenenpHbIi
YTOJI HOJTHOTO BHYTPEHHETO OTPaYKEHHS.

Hucnepcus cBera. CiioxHbIi coctaB Oenoro cera. L[Ber.

Cobwuparomye 1 paccenBaromye JUH3bL. ToHKas uH3a. POKyCHOE pacCTOsSHHUE U
ONTHYECKas CHla TOHKO# JMH3bL. [locTpoeHne n3o0paxxeHuid B COOMPArONIUX U
pacceuBaromux auH3ax. GopMysa TOHKOM JTUH3BL. YBEIHUEHHE, 1aBa€MOE JIMH30M.
IIpenensl NPUMEHUMOCTH TE€OMETPUUYECKOW OMTHUKH.

Bonnogas ontuka. HTepdepenius cBeta. KorepeHTHBIE HCTOYHHKH.

YcnoBus HAOMIOACHNS MAKCUMYMOB ¥ MUHHMYMOB

B MHTEP(EPCHIIMOHHON KapTHHE OT ABYX CHH()A3HBIX KOTEPEHTHBIX HCTOYHUKOB.
Hudpaknus ceera. ludpakumonnas  pemérka. YciaoBue HaOMIOASHUS TIIaBHBIX
MaKCUMYMOB IIpH NaJICHUH MOHOXPOMAaTU4ECKOTO CBETa

Ha TU(pakIuOHHY0 peméTKy. [lonspusanus ceta. TeXHHUECKUE YyCTPOHUCTRBA U
MIPaKTHYECKOE MPUMEHEHHE: OYKH, JIyNa, oToarnmnapar, IpoeKIMOHHBIHN armapar,
MHKPOCKOII, TEIECKOII, BOJIOKOHHAS ONTHKA, AU(PAKIINOHHAS PEIIETKA, MOJISIPOUT

[IpakTnueckue 3ansatus: Pemenne 3ama4d Ha Temy: «OnTHKaY

Jlaboparophsie 3ansTus: «OnpeneneHne MmoKazaTeis MPeTOMICHHS CTEKIIay,
«OmnpeneneHne ONTHYECKOW CHITBI M JOKYCHOTO PACCTOSTHUS COOMPAFOIIIEH
JIUH3bI».

N3yuyenne Mojeneid MEKpOCKOTIA, TEJIECKOTIA.
[Monyuenue crekTpa ¢ HOMOILBIO MPU3MBI U
mudpakuuoHHON — pemérku.  M3mepeHue
MIOKa3aTeNIsl IPEIOMIICHUS CTEKIIA.
HccnemoBanne CBOWCTB HW300paKeHHWH B
JIMH32X.

OObsiCHEeHHEe  TPWHIMIIOB  JCHCTBHA U
ycloBuil 0€30I1acHOr0 MPUMEHEHHSI OYKOB,
nymsl, oroarmapara,

MIPOEKLIMOHHOTO anmapara,

MHUKPOCKONA,  TEJIEeCKONa,  BOJIOKOHHOU
ONTHUKH, TG PaKITUIOHHON peeéTKY,
MOJISIPOHIA.

Pemenne pacu€THbIX 3a/1a4 C SBHO 33J]aHHON
(U3NIECKOI MOJIEIBIO

C HCIHOJB30BAaHUEM OCHOBHBIX 3aKOHOB W
(opMyJT reOMETpUIECKON OITHKH.
[MocTpoenne u onucaHue HU3OO0paKEHNUS,
CO3/1aBa€MOT0 TUIOCKUM 3€pKajJioM, TOHKOH
JIMH30M.

Paccmotpenue npenenoB  MPUMEHUMOCTH
reOMETPUYECKOI ONTHKH.

PacniosHaBanme (Qu3MUECKNX SBICHUH B
OmbITax u OKpYyKaromuien KHU3HU:
NPSIMOJIMHEWHOE PAacIpOCTpaHEHHE CBETa,
oTpaxkeHHe, MpeJoMIleHrne, nHTepdepeHys,
Judpakuus u

MOJISIPU3ALIUs] CBETA, TUCTIEPCHsI CBETA.
Nzyuenue YCIIOBUIA Ha0JII0IeHUS
MaKCHMYMOB U MUHHMYMOB

B UHTEP(HEPEHIIMOHHON KapTHHE

OT  JIBYX  CHH(A3HBIX  KOTE€PEHTHBIX
HCTOYHHKOB.

Ycnosue HaOII0JeHUS TJIaBHBIX
MaKCHMYMOB pu naJIcHuu
MOHOXPOMaTH4ECKOTO CBETa

Ha JU(paKIHOHHYIO PEIETKY.
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AHanu3 ONTHYECKUX SBIICHUH

C HCII0JIb30BAHUECM 3aKOHOB! 3aKOH
HpHMOJ’IHHeﬁHOFO pacnopoCTpaHCHUA CBCTaA,
3aKOHBI OTpaXCHUA CBCTAa, 3aKOHBI

IIPEIOMJICHUSA CBETA.

Onucanue OIITHYCCKUX SIBIICHHI C
HCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX

BCJIMYUH: Q)OKYCHOC PacCTOsIHUC U
OIITHYCCKas CHJia JIMH3bI

Paznen 7. OCHOBBI cienUAJbLHONH TEOPUH OTHOCUTEJIbHOCTH (1ajiee — CTO)

Tema 7.1 OCHOBBI CHENMAIBLHON TEOPHH OTHOCHTEILHOCTH Pelenue KauecTBCHHBIX 3aa4
COI[Cp)KaHI/Ie JIEKIIUHA C OHOpOfI Ha U3YYCHHBIC IMMOCTYJIAThI
FpaHI/IHLI OPUMEHUMOCTU KJIACCUYECKOI MEXaHHUKH. CTO.
HOCTyJ'IaTLI CHGHI/I&HLHOﬁ TCOPUU  OTHOCHUTCIBHOCTU: HWHBAPUAHTHOCTH MOIYJIA I/ICHOJ’IL3OB?HI/IC I/IH(i)Op MalHOHHBIX
CKOpPOCTH CBETa B BaKyyMe, NMPHHLUI OTHOCHTEIBHOCTH DHHINTEHHA. TEXHONOTHH AL Tioncka,
OTHOCHUTEIHHOCTh OJHOBPEMEHHOCTH. 3aMelJieHHe BpPEMEHU U COKpaIIeHHE JUJIMHBIL. CTPYKTYpUpOBaHUA,
DHeprus M UMITyJIBC PEIATUBUCTCKON dacTHnbl. CBA3b MAcChl C SHEPTHEH W HMITYIHCOM VHTCPIPETAIN 1 TPCACTABICHH
PEISITUBUCTCKON YaCTHUIIbI. DHEPTHsI IOKOS HH(b60pMaHfm fpn MOATOTOBKE
[IpakTnueckue 3ansaTus: Pemenue 3amad Ha Ttemy: « OCHOBBI CIIEMATIBHON COOBIICHITH © R——
MMPUMEHUMOCTHU KJIAaCCHYCCKOU
TEOPHUU OTHOCUTEIIBHOCTI» MEXAHHKH 1 ocHoBax CTO
Paznen 8. KBAHTOBASI ®U3UKA Ha6monenue porosddexra
Tema 8.1 Ha YCTAHOBKE C LMHKOBOH IJIACTHHOM.

JIeMeHThbI KBAHTOBOH ONTHKH

ConeprxkaHue JeKIUN

®otonsl. opmyna [Inanka cBsa3u SHepruu (HOTOHA C €TO YACTOTOW. DHEPTHS U

UMITyJIbC (POTOHA.

Otkpertre U uccnenoBanmne ¢orodddexra. Onbiter A.I'. Cromerosa.

3akonsl hotorddekra. YpaBHenne DiHmTena s Gorodrddexra.

«Kpacnas rpaanna» ¢orosdpdexra. lasnenue csera. Onbirel [1.H. Jlebenesa.
XuMH4ecKoe JAeicTBUE CBeTa. TeXHHYecKHe YCTpPOMCTBAa M MPAKTUYECKOE NPHUMEHEHHUE:
(hoTodIeMeHT, POTOAATYNK, COTHETHAs OaTapes, CBETOINOT

[IpakTnueckue 3ansaTuda: Pemienue 3agady Ha Temy: «DJIEMEHThI KBAHTOBOM
ONTHUKUY

Uccnenosanue 3aKOHOB BHEIIIHETO
¢dororddexra.
O0BsAcHEHNE OCHOBHBIX TIPUHITUTIOB

JIeIICTBUS TEXHUUYECKUX YCTPOUCTB, TaKUX
Kak: (OTOdJIEMEHT, (HOTOJATUNK, COTHEUHAS
Oarapesi, CBETOAMON; M  YCIOBHH  MX
0e30macHOro MPUMEHEHHsT B IPaKTUYECKOMN
JKU3HU.

Pemienne pacu€THbIX 3a/1a4 C SBHO 3aJJaHHOM
(¢U3NIeCKO MOJIENBI0 C HCIOIH30BAHUEM
OCHOBHBIX 3aKOHOB M (OPMYN KBaHTOBOH
OINTHUKHU.

Pemenne xauecTBEHHBIX 3aJayu ¢ ONOPOH Ha
H3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
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KBaHTOBOM OITHKH. PacmoznaBanue
(u3nyecKuX SIBICHUI B YYEOHBIX ONBITAX:
¢doroanexTprueckuii  3pPeKT,  CBETOBOE
JlaBJICHHE.

Onucanue HU3YUYCHHBIX KBAaHTOBBIX SIBJICHUU
u TPOLIECCOB c UCIIOBE30BaHHEM
bu3nIecKuX BEITMYHH: CKOPOCTb
9NIEKTPOMATHUTHBIX BOJH, JJMHA BOJHBI U
YacTOTa CBETA, SHEPTHUsl U UMITYJIEC (POTOHA

Tema 8.2 CTpoenue aTroma Uzydenue monenu ombita Pezepdopra.
[IpoBenenue FKCIIEpUMEHTA TI0 HAOFOICHH
CojiepKaHue JICKITUU POBC/ICHHC SKCIICPHME 0 HabMONeHHIO
nuHeivaroro cnekTpa. OneHka abCoNMOTHBIX
Mopgenp atoma Tomcona. Ombitel  Pesepdopna mo paccesHuro o-yactuu. Ilnanerapnas .
1 OTHOCHUTEIIBHBIX MOTPEIIHOCTEN
mozens atoMa. [loctynatel bopa. N
HM3MEpEeHUH (PU3MIECKIX BEINIHH.
Wznyuenne u mornomieHue (OTOHOB MPH TEPEXOJE aToMa C OJHOTO YPOBHSI SHEPrHH Ha
N . N3yuenune Mmopenu aroma: ToMcoHa,
npyroii. Buasl criektpoB. CieKTp ypoBHEH SHEPTUH aTOMa BOJOPOA. .
N . . TUTAHETApHON MOZIEIHN aTOMa, MOJICTH aToMa
Bonnossle cBoiicTBa yactui. Bonnsl ne bpoitnsa. KopnyckynspHo- BOIHOBO 1yain3m. Bopa
CrioHTaHHOE W BBIHYKICHHOE N3ITyUICHHUE. pa. .
1’ N W3ydenue crnekTpa ypoBHEH sHEpruu aroma
TexHuueckue yCTpOHCTBA UM MNPAKTUYECKOE NPUMEHEHHUE: CHEKTPANbHBIA  aHAIM3
. Bosioposa. OObsSCHEHNE PUHIIUIIOB
(criekTpocKoI), 1a3ep, KBAHTOBBI KOMITBIOTEP . .
Vi P C JIEWCTBHA U YCIOBUI O€3011acHOTrO
PAKTHYCCKHUC 3aHATUA: PCHICHUC 3a1a9 Ha TCMY: KLTPOCHUEC aTOMa» IIPUMEHEHHs CIIEKTPOCKOIIA, J1a3epa,
KBaHTOBOTO KOMITBIOTEPA.
Perrenue kauecTBEHHBIX 3a/1a4 C OMOPOH Ha
M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢usngeckre sBieHus 1Mo Teme «CTpoeHHe
aToma». PacriosHaBanune uznueckux
SIBIICHUI B YYCOHBIX OMBITAX:
BO3HUKHOBEHHE JINHEHYATOTO CIICKTpa
U3ITyYEHUS.
AHanmm3 KBaHTOBBIX TPOLIECCOB U
SBJICHUH C UCIOJIH30BaHUEM ITOCTYJIATOB
bopa
Tema 8.3 W3yuyeHune 3KCHIEPUMEHTOB, 1OKA3bIBAIOLINX

ATOMHOE SIAPO

Coneprxkanue JeKIUN

DKCHEpUMEHTHI, JOKA3BIBAIOIINE CI0KHOCTh CTPOSHHUS JIpa.
OTtkpeiTHe  paanoakTuBHOCTH. OmbiThl  Pe3epdopna 1o onpefencHHI0  cOCTaBa

CJIOKHOCTH CTPOEHUS aTOMHOTO s1pa.
HccnenoBanne TpekoB YacTHIl (11O TOTOBBIM
¢dororpadusim). V3ydyeHue smepHBIX CHIL,
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panuoakTHBHOTO wu3nmydeHus. CBoiicTBa anbga-, Oera-, raMma-usnydeHus. Bimsxue
PaaAUOAaKTUBHOCTHU HA JKMUBBIC OPTaHU3MBI.

OtkpbITHE IPOTOHA U HelTpoHa. HykitonHas Moznens siapa I'eiizenOepra-liBanenko.

3apsn sapa. MaccoBoe uncio siapa. M30Tomnsl.

Anbba-pacnaj. DIeKTPOHHBIH M MO3UTPOHHBIN Oera-pacmaj. ['amMma- m3iaydeHue. 3aKOH
panvoaKTHBHOTO paciaja.

OHeprus cBsA3U HyKJIOHOB B SI/IPE.

SlnepHbie cubl.

HedexT mMaccr sapa.

SInepHble peakuuu. [lenenue u cuHTE3 siuEp.

Snepusiit peaktop. TepmosimepHblii  cuHTe3. [IpoOiaeMbl M TEPCIEKTHBHI  SJACPHOM
SHEPreTUKH.

OKOIOTHYECKHE acTIeKTHl SIePHON SHEPTeTHKU.

OnemeHTapHbIe YacTUIBI. OTKPHITHE TO3UTPOHA.

Mertob! HAOIIONCHNS M PETHCTPAINH SIEMEHTapHbBIX YaCTHII.

dynnaMeHTaNbHBIC B3aUMOIeHcTBHUA. ENUHCTBO u3nyeckoil KapTUHBI Mupa. TexHuueckue
YCTPOMCTBA U MNPaKTHUYECKOE IPUMEHEHHUE: [O3MMETp, Kamepa BunbcoHa, saepHbIi
peakTop, aToMHasi 6oMba

[IpakTuueckue 3austus: Pemenue 3a1a4 Ha TeMy: «ATOMHOE SJIPO».

SIEPHBIX ~pEaKIMid CHHTE3a W  pacraja,
TEPMOSAEPHOTO CHHTE3A.

W3ydenue  HYKIOHHOW  MOJECTU  sapa
I'eitzendepra-lBaneHko.

OOBbsICHEHHE YCTPOMCTBA W NPUMCHCHHUS
IO3UMeTpa, KaMmepbl BWibcoHa, SIEpHOTO
peaxkTopa, aTOMHOI OOMOBI.

Perrenue 3amad ¢ onmopoli Ha TONXyYeHHBIE
3HAHUS, B T.4. O 3aps/ic © MacCOBOM YHCIIC
spa.

PacniosHaBanue (u3MyeCKUX  SIBICHHNA B
Y4eOHBIX ONBITaX W B OKPYXKAIOIIEH KU3HU:
€CTCCTBCHHAA )51 HUCKYCCTBCHHAas
pPaInOaKTUBHOCTE.

Onmcanne KBaHTOBBIX SBJICHUN U TPOIIECCOB
C WCIONB30BAHAEM (PH3UUYCCKUX BEIUYHH:
MepUoN  TOJypacmana, dSHEPrHus  CBS3H
ATOMHBIX s/iep, Ae(eKT MaCCHhI sApa.

AHanmu3  TIPOLECCOB W SBJICHUH ¢
HCIOJBP30BaHMEM 3aKOHOB W IOCTYJATOB:
3aKOH COXPaHEHHsI JJIEKTPUYECKOro 3apsijia,
3aKOH COXpPaHEHUS MAaCCOBOTO  YHCIA,
mocTynatel bopa, 3akoH pagMoOaKTUBHOTO
pacmaja.

VYdactne B paboTe Kpyrjioro Croia

«DyHAaMEHTaIbHbIE B3aUMOJICHCTBHSI.
EnuHCTBO (hM3UYECKOi KapTHHBI MUPAY.

Hcnons3oBanue MH(OPMAITHOHHBIX
TEXHOJIOTHH ISt MOKCKa,
CTPYKTYPHUPOBaHUS, HMHTEPIPETALNH 51
MIPEACTaBICHUS rHpOpMAIIN npu

MOJrOTOBKE COOOWIEHWIT O NpPUMEHEHHH
3aKOHOB KBaHTOBOM (M3UKM B TEXHHKE W
TEXHOJIOTUSIX, IKOJOTHYECKHIX
ACTEKTax sIIEPHOM YHEPTeTUKU

Paznea 9. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU
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Tema 9.1

DJIeMEeHTbI ACTPOHOMMH M ACTPOPU3NKH

CoJiepaHue JICKIIUN

Orarisl pa3BUTHs acTpoHOoMUH. [IpuKIIaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMHUH.
Bun 3Bé3anoro nHeba. Co3e3ausi, spkue 3BE3bI, TNIAHETHI, UX BUIUMOE IBHKEHHUE.
ConHedHas cucrema.

Comamne. Comuednas akTuBHOCTG. VMctounnk suepriun ConHIa U 3BE3I.

3BE3/IBI, X OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMmma «CHeKTpaIbHBIA KIACC — CBETUMOCTBY.
3BE3/IBI TIIABHOH 1TOCIIEJOBATEIBHOCTH. 3aBUCHMOCTD

«Macca — CBEeTUMOCTBY JUIS 3BE37] TJIIaBHOM IOCIIEOBATEIbHOCTH.

BuytpenHee ctpoeHue 3BE3 L.

CoBpeMeHHbIE TPEJICTABICHHUS O MPOMCXOXKAECHHH U dBojrounu CosHIa M 3BE31. DTarbl
JKU3HU 3BE3N.

Mieunslii [1yTs — Hama [ManakTuka.

TTonoxenne n nmxenne Conana B ['anaktuke. THIIBI TaIaKTHK.

PapnoranakTuky u KBa3apsl.

UépHbIe IBIPHI B sApax rajakTHK.

Bcenennas. Pacimpenue

Bcenennoii. 3akon Xa06mna. Pa3zoeranue ranakruk. Teopus Bonbinoro B3peiBa. PennkroBoe
H3JIy4eHHE.

MacmrabHast CTpyKTypa

Bcenennoii. Meraranakrika. Hepeménnble mpobyieMbl aCTPOHOMUHU

[IpakTnueckue 3anarus: Pemenne 3a1ad Ha TeMy: « DJIE€MEHTBl ACTPOHOMUU
U acTpO(U3BUKHU»

JlabopaTopnsie 3ausaTus: «3yuenne 3BE3M1HOTO HEOay.

[MomroroBka  cooOmieHWir 00  JTamax
pa3zBuTHd aCTPOHOMUH, O IIPUKIAJHOM U
MHPOBO33PEHUYECKOM 3HAYEHUU aCTPOHOMUH,
0 METOmax MOy YCHHS HaY9IHBIX
ACTPOHOMUYCCKHUX 3HaHHﬁ, OTKPBITHUAX B
COBPEMCHHOW aCTPOHOMHH.

N3yuenune cOBpeMEHHBIX IPEACTABIEHUN O
npoucxoxaeHun M sBomound ConHua H
3BE3 .

I/IsyquI/Ie TUIIOB TaJIaKTUK, paJUuOralaKTUK
U KBa3apoB. M3yueHue MBUKEHUS HEOCCHBIX
TEJ, OBOMIOIMHM 3BE3m W BceneHHOM,
MPOIIECCOB, TPOUCXOJAIMX B 3BE3/AX, B
3BE3MHBIX CHCTEMaX, B MEXTaTaKTHICCKOH
cpene, MacmTabHOM CTPYKTYpHl BceneHHOI.
OOBbsicHeHHE pacHIMpeHUs BceneHHON Ha
OCHOBE 3aKoHa Xa00:a.

IMonroroBka K OOCYKICHUIO HEPEIICHHBIX

npobieM aCTPOHOMHHU. IIpoBenenue
HAOMIONCHUIT HEBOOPYXKEHHBIM TIJIA30M C
HCIIOJIb30BAHUCM KOMIIBIOTECPHBIX

TIPWIOKEHUH U OTPENeNCHUs TTOJIOKCHUS
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3usl CeBEpHOro Mmosymapus
U SIpKU€E 3BE31BL.

[MpoBenenue HabmoaeHuid B Texeckor JIyHsl,
nna”er, Mneunoro Ilyru.

VYuyactue B JANCKYCCHMM O HEPELIEHHBIX
pobJieMax aCTPOHOMHUH

Paznea 10. O6o61maoniee noBTopeHne

Tema 10.1

O0o0maIee MOBTOPEHHUE

CoJiepaHue JICKIUU

O000IeHE W CHUCTEMATH3ALMS CONEpXKAHUS pPa3IeNoB Kypca «MexaHUKay,
«MorekynsipHass (u3uka W TepMOAMHAMHUKA», «NekTpoanHaMuka», «Komnebanus u
BOJNHBDY, «OCHOBHI CIEIIMATbHON TEOPHUH OTHOCHUTENBHOCTH», «KBaHTOBas Qu3ukay,
«DEeMEHTEI ACTPOHOMHH U aCTPOPU3UKIY.

VYdacTie B AHCKYCCHH O pPONU (PH3WKH U
aCTpPOHOMHH B DPa3NUYHBIX  cdepax
JIeSTEIbHOCTH YeJIOBEKa.

[MoaroroBka COOOIIeHNH 0 MecTe
¢u3MyecKkoii  KapTHHBI MHpa B POy
COBPEMEHHBIX HpC}ICTaBHeHI/Iﬁ

0 TIpUpoJe.

Brinmonnenue y4eOHBIX 3aJaHu,
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Ponb ¢u3ukM W acTpoHOMHH B SKOHOMHYECKOH, TEXHOJOTHMYECKOH, COLMAIIbHOW 1
aTHYecKol cdepax IesTeNbHOCTH 4YeJOBeKa, pojb M MECTO (DM3UKM U acCTPOHOMHHU B
COBPEMEHHOW Hay4YHOH KapTHHE MHpa, 3HaYCHUE ONMCATENHbHOM, CUCTEMaTH3HMpPYIOLICH,
OOBSCHUTENILHON U

MPOTHOCTHYECKOH ~ (YHKIUA  (HU3MYECKOW Teopuu, poib (U3MYECKOH TEopuHd B
(OpPMHPOBaHUH TIPEACTABICHUI 0 GU3MYECKOI KapTHHE MHUpPa, MECTO (PH3UYSCKOH KapTHHBI
MHpa B o0IIeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TIPEACTABICHUI 0 IPHPOIe

JIEMOHCTPUPYIOLIUX OCBOCHHE

OCHOBHBIX

HOHHTHﬁ, (1)1/1314%01(1/1){ BCJIMYMH M 3aKOHOB

Kypca ¢usuku 10-11 xiaccos

IIpoMesKyTOYHAS aTTECTAUSA

Bcero

78
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4 YCJIOBUS PEAJIMBAIIUUA YYEBHOI'O ITPEJIMETA OYII.06
Puszuka
4.1 TpeOoBaHusi K MATepPUATbHO-TEXHUYECKOMY 00ecIeYeHU IO

Peanuzanust yueOHoro mpenmera @duszmka TpeOyer Hamuyusi y4eOHOTO
KaOuHeTa (QU3UKU.

VYyeOHast aynuropusi Jis TPOBEIACHUS 3aHATUN JICKIIMOHHOTO THIIA,
MPAKTUYECKOTO THUIA, TPYIIOBBIX U WHAUBUAYAIbHBIX KOHCYJbTAIUN, TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOYHOM aTTeCTalun

[TomemeHuss 71 CaMOCTOSTENBHOW PabOThl OO0yYarOIMIMXCS JTOJKHBI OBITh
OCHAINIEHb KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOYEHUS K
WH()OPMAITMOHHO-TEIICKOMMYHUKAIIMOHHOM CETH W OO0ECIEYeHWEeM JOCTyla B
AJIEKTPOHHYI0  HMH(POPMAIIMOHHO-00pa30BaTeIbHYI0 Cpeay 00pa3oBaTeIbHOU
OpraHu3aIuu

O6opynoBaHue yueOHOTO KaOMHETA:

Kommiekt yuebHoM Mebenu:

— pabouee MecTO mpenoaBaTens (CTo, CTY);

— paboumne MecTa o0ydaromuxcs (CToJbI, CTyJbs) Ha 30 yenoBek

Texnuueckue cpeacTa 00ydeHUsI:

— TIPOEKTOP;

— DKpaH;

— HOYTOYyK

4.2. IlepeyeHb HOPMATHBHBIX MPABOBbIX JOKYMEHTOB, OCHOBHOI H
JAOIOJHUTEJIbHOM Y4eOHOM JTUTEePaTypPhbl, HEO0X0AMMOM /151 0CBOCHUSA
yueoHoro npeamera OYIL.06 ®u3zuka

HopmaTuBHbIE NpaBOBbIE JOKYMEHTbI:

OI'OC CIIO mno cneunuansHoct 54.02.01 Jluzaitn (o oTpacisam)
®enepanbHblil 3aKk0H 0T 29.12. 2012 Ne 273-®P3 «O6 obpazoBanuu B Poccuiickoii
Oenepauuny». Ilpukaz MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUHU (EeAepaIbHOTO TOCYJIapCTBEHHOTO O0pa30BaTENbHOIO CTaHAapTa
cpeaHero (IoJHOro) o0uIero oopa3oBaHus.

[Tpuka3 MunobpHayku Poccum ot 29.12.2014 No 1645 «O BHeceHuu
u3MeHenuit B Ilpukaz MuHucrepctBa oOpa3oBaHusi M Hayku Poccuiickoit
Oenepanuun - ot 17.05.2012 Ne 413 «O6 yrBepxkaeHuu (denepajibHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CpeaHero (TOJHOro) OO0IIero
00pa3oBaHUs.

[Tucemo JlemapTaMmeHTa TOCYAapCTBEHHOW MOJUTUKU B Cepe MOATOTOBKU
pabouux kaapoB u JIIIO MunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomeHgamu mo opraHu3aliy MOJTYYeHHUs CPeAHEro o0mero oOpa3oBaHUS B
npejaenax OCBOEHHUSI 00pa30oBaTENbHBIX MPOrpaMM CpPeIHEro NpodecCuOHaIbHOrO
oOpa3zoBaHusg Ha 0a3e OCHOBHOrO oOHIEro oOpa3oBaHMs C Y4YETOM TPEeOOBAHMIA
(benepanbHbIX TOCYIApCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB U IMOJIy4YaeMOu
npodeccuu WIn CIEeUaTIbHOCTH CPEAHETro MPoheCCUOHATIBHOTO 00pa30BaHUs»
OcHoBHas JuTEparypa:
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1. Msxumes, I'. 5. ®usuka: 10 kimacc: 6a30BbId U YIIIyOJIEHHBIH YPOBHH :
yueOnuk / I'. 5. Mskummes, b. b. byxosues, H. H. Corckwii ; mon pemakiueit H. A.
[TapdentreBoii. — 10-e uzn. — Mocksa : IIpocsemenue, 2023. — 433 ¢. — ISBN
978-5-09-103619-0. — TekcT : 3MEKTPOHHBIN // DNEKTPOHHBINA pecypc HUPPOBO
obOpazoBatenpHol cpenpl  CIIO  PROFoOpazoBanue : [caiit]. — URL:
https://profspo.ru/books/132340.

2. Msikumies, I'. 5. ®uszuka: 11 kimacc: 6a30BbIi U yriayOJEHHBIA YPOBHU :
yueOnuk / I'. 5. Msxumes, b. b. Byxosues, B. M. YUapyruHn ; noa penaxuueit H. A.
[TapdentbeBoii. — 11-e uzn. — Mocksa : [Ipocsemienue, 2023. — 440 c. — ISBN
978-5-09-103620-6. — TeKcT : ANEKTPOHHBIN // DIEKTPOHHBIN pecypc HU(PPOBOM
obOpazoBarenpHoil cpenbl  CIIO PROFoOpazoBanue : [caiit]. — URL:
https://profspo.ru/books/132346.

3. Mapomn, E. A. OnopHbie KOHCIIEKTHI U Pa3HOYPOBHEBbIE 3a7aHus. DPU3uKa.
10 xmacc / E. A. Mapon. — Cankr-IletepOypr : Bukropus mioc, 2022. — 96 c.
— ISBN 978-5-91673-022-7. — TeKcCT : 2JIEKTPOHHBIN // DAESKTPOHHBIN pecypc
nudposoii odbpazoBatenpbHoi cpenbl CIIO PROFob6paszoBanue : [caitt]. — URL:
https://profspo.ru/books/123775.

4. MapoH, E. A. OnopHble KOHCIIEKTHI U pa3HOYpPOBHEBBIE 3a1aHusl. Du3nka.
11 xmacc / E. A. Mapon. — Cankrt-IlerepOypr : Bukropus mitoc, 2021. — 80 c.
— ISBN 978-5-91673-107-1. — TekcT : 21IeKTpOHHBIN // DIEKTPOHHBIA pecypc
ugpooit obpazosarensHoit cpeapl CIIO PROFo6pazoBanue : [caiiT]. — URL:
https://profspo.ru/books/123776).

JlonoJiHMTeIbHASA JIUTEpaTypa:

1. ®usmka: METOIUYECKHE YKa3aHUsl K BBHITIOJHEHUIO JJA0OPATOPHBIX padboT
s crynenroB  CIIO Bcex mnampaBiaenuin / ®I'BOY BO  «Boponexckuit
rOCyJJapCTBEHHBIM TEXHHYECKUU yHuBepcurer»; coct.. B. H. Jlepenko, E. B.
Aunexkceesa. Boponex: U3n-so BI'TY, 2021. 35 c.

2. @usuka. Paznen «MexaHnKa»: METOINYECKUE YKA3aHHS K BBIITOJIHEHUIO
CaMOCTOSITEILHOM paboThl i CTYJIEHTOB Beex cneruainbHoctedt CI1O / ®I'bOY
BO «BopoHexckuil rocy1apCTBEHHBI TEXHUYECKUN YHUBEPCUTET»; cocT.: E. B.
Aunekceena, B. H. Jlepeniko. Boponex: M3n-so BI'TY, 2021. 30 c.

4.3. IlepedyeHb NPOrpaMMHOro odecrnevyeHusi, npogecCHOHAJIbHbIX 0a3
JAHHBIX, TH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM PeCypcoB
HHG(OPMAITMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « MHTepHET», HEOOXOAUMBIX
nJ1s1 ocBoeHus yueoOHoro npeamera OYI1L.06 ®usuka

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR

2.  CIIC Koncynerant bromkernsie  opranusammu:  Bepcus  [Ipod
CrienManbHbIN_ BBITYCK

3. Adobe Acrobat Reader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip

6. Google Chrome

7. Moodle
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https://profspo.ru/books/123776

https://www.iprbookshop.ru/
https://www.elibrary.ru/defaultx.asp
https://biblioclub.ru/
https://e.lanbook.com/
https://profspo.ru/

https://urait.ru/
https://old.education.cchgeu.ru/
https://efizika.ru/

https://infourok.ru
https://www.youtube.com/

4.4. OcobOennoctu peasuszanuu ydeonoro npeamera OYIL.06 ®uszuka nias
00y4JaIOIIUXCSl M3 YHCJIA HHBAJIM/IOB M JIMI C OTPAHUYEeHHBIMH
BO3MO’KHOCTSIMH 3/10POBbSI

Ilpu obyuenuu Jauy ¢ OCPAHUYEHHBIMU  BOZMONCHOCHAMU — 300POBbS,
npeoycmampueaemcs UHOUBUOYAIbHbIU 2PAduK 00yUeHUs.

Hneanuowvl u muya ¢ 02paHudeHHbIMU 803MONCHOCISAMU 300P08bs 0OecneyeHbl
NeYamHbIMU U DJIeKMPOHHLIMU — 00PA308aAMENbLHLIMU  pecypcamu 8 ¢hopmax,
A0anmupoBaAHHBIX K 02PAHUYEHUSAM UX 300POBbSL.

s ocywecmenenus npoyeoyp meKyujeco KOHMPOJIs YCNesaemocmu U
NPOMEINCYMOYHOU ammecmayuul 00yYarowuxcs, co30armcs @QoHObl OYEeHOUHbIX
cpeocms,  a0anmupo8amuvie OAsd  UHBANUOO8 U JUY C  O2PAHUYEHHbIMU
BO3MOJICHOCMAMU  300P06bsL U  NO3BOJAOWUE OYEHUMb OOCMUdICeHUe UMU
3aNIAHUPOBAHHBIX 6 OCHOBHOU 00pPA308AMENbHOU NpocpaMMe  pe3yibmamos
0OyueHus: u ypoeeHb CEOPMUPOBAHHOCMU 6CeX KOMNeMmeHYUll, 3asA6/1eHHbIX 8
0OpazoeamenvHol npospamme.
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https://www.youtube.com/
https://infourok.ru/
https://efizika.ru/
https://urait.ru/
https://profspo.ru/
https://e.lanbook.com/
https://biblioclub.ru/
https://www.elibrary.ru/defaultx.asp
https://www.iprbookshop.ru/

5 KOHTPOJIb U OLIEHKA JOCTUXKEHU PE3YJIBTATOB
OCBOEHUA YYEBHOI'O ITPEJIMETA OVYIIL.06 ®u3uka

JlocTkeHne JIMYHOCTHBIX PE3YJIbTATOB OLICHMBAETCS HAa KaueCTBEHHOM YpoBHeE (0e3
otMeTku). CPOpMUPOBAHHOCTH MPEAMETHBIX, METAIIPEIMETHBIX, IMYHOCTHBIX YMEHUN U 3HAHUM
OLIEHMBAETCsl B Oayyiax MpErnojiaBaTeleM B MPOLIECCE BBIMOJIHEHUS OCHOBHBIX BHJOB y4eOHOM
NesITeIbHOCTH 00y4YarolUXCsl, TECTUPOBAHMS, BBHIOJHEHHSI 00YYarOIIMMUCA CaMOCTOSITENIbHOM
paboThI, 1O pe3ysbTaTaM TEKYIIETr0 KOHTPOJIS U IIPOMEKYTOUHOM aTTECTALIUH.

OreHka pe3yJbTaToB

PesyipraTer 00yueHUs
Y Y (opmbl 1 MeTOBI)

JINMYHOCTHBIE PE3VYJIbTATHI TECTUPOBAHUE I10 TEME
1) rpa:kIaHCKOr0 BOCIIMTAHUS: YCTHBIN OTIPOC
c(hopMUPOBAHHOCTH rpak1aHCKOU no3uruy | KOHTPOIIbHAs paboTa

oOydJaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO uicHa | IK3aMCH
pOcCUiCKOro 00IIIeCTBa;

NPUHATAE  TPATUIMOHHBIX  OOIICYETIOBEUECKUX
TYMAaHUCTHYECKUX U IEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JI€ATEIbHOCTh B
UHTEpecax TpakJaHCKOro o0IlecTBa, Yy4acTBOBaTh B
caMOyIpaBJIEeHUH B 00pa30BaTEIbHON OpraHU3aliy;

YMEHUE  B3aUMOJCHCTBOBAaTH C  COLIMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUH C UX (QYHKIUAMH W
Ha3HAYCHUEM,;

FOTOBHOCTb K TyMaHUTapHOW M BOJOHTEPCKOU
NEeSATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  POCCHUMCKOW  TpaKJaHCKOU
UJEHTUYHOCTHU, IATPUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K  T[OCYJapCTBEHHBIM
CHUMBOJIaM, JOCTM)KEHUSIM POCCUHMCKHMX YYEHBIX B 00JACTH
(DU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTb ~ HPABCTBEHHOI'O  CO3HAHMS,
3THUYECKOT'0 TIOBEJICHUS;

CIOCOOHOCTh OLIEHUBATh CHUTYalMI0 M TNPUHUMATD
OCO3HAHHBIE pEIIEHUS, OPUEHTHUPYACh HA MOpPaJIbHO-
HPaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOIO BKJIAJa B  IIOCTPOEHHUE
YCTOWYMBOTO OyIyIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

ACTETUYECKOE OTHOLIEHHWE K MHUpY, BKIOYas
ACTETUKY HAay4YHOT'O TBOPYECTBA, MPUCYIIEro (U3UYECKOM
HayKe;

5) TpyaoBoro BocnuTaHus:

UHTEpEC K Pa3IUYHBIM cdepaMm mpodeccHoHANTbHOM
NEeSTeIbHOCTH, B TOM 4YHCIIE CBSI3aHHBIM C (U3UKOH H
TEXHUKOW, YyMEHHE COBEpIIaTh OCO3HAHHBI  BHIOOP
Oynymeid mpodecCud | peaqn30BbIBaTh COOCTBEHHBIC
YKU3HECHHbIC TIJIaHBI,

TOTOBHOCTb U CHOCOOHOCTH K OOpa3oBaHUIO U
camMo00pa30BaHUI0 B 00acTH (PU3WKU HA MPOTSHKEHUU BCEH
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KU3HU;
6) IK0JI0rM4ecKOro BOCIIMTAHMS:
c(OPMUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIBTYPBHI,

OCO3HaHME  TJIOOAIBHOTO  XapakTepa  AKOJIOTHYECKHX

npobiuem;

IJJAHUPOBAHUE M  OCYIIECTBICHUE JICEUCTBUM B
OKpY>Karolllel cpelle Ha OCHOBE 3HAHMUS LIEJIEN YCTOMYUBOIO
pa3BUTHS YEJIOBEYECTBA;

Pacmmpenue omnbiTa AESTEIBHOCTH IKOJOTHYECKOM
HaMpaBJI€HHOCTH Ha OCHOBE MMEIOMIMXCS 3HAHUM 10
¢busuke;

7) HEHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS

¢bu3nueckoil HayKH;

OCO3HAHME IIEHHOCTH HAy4YHOW JEATEJIbHOCTH,
TOTOBHOCTh B TPOIIECCE M3YYCHHS] (DU3MKU OCYIIECTBIISITH
MPOEKTHYIO u HCCIIEIOBATENIbCKYIO  JEATEIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATDBI

OBHa}IeHI/Ie YHHUBCPCAJTIbHBIMHU ITO3HABATCIIbHBIMU

JIeHCTBUSIMHU:

Bba3oBble JJoruyeckne aeiicTBUs:

CaMOCTOSITENILHO dbopmynupoBaTh u
aKTyaJIM3upOBaTh npo0iemy, paccMaTpuBaTh eé
BCECTOPOHHE;

OTIPEIEIISATh LETN JIeITEIBLHOCTH, 3aJaBaTh

rapaMeTpbl W KPUTEpUU UX JIOCTHKEHMS; BBISBIATH
3aKOHOMEPHOCTH M TMPOTHBOPEYHS B pPacCMaTPUBAEMBbIX
buznuecKux

SBIICHUSX;

pa3pabartbIBaTh IJIaH PEUICHUs IPOOIEMBI C y4ETOM
aHaJlM3a UMEIOIIMXCS MaTepHUajJbHBIX U HEMaTepUaIbHbIX
pecypcos;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTH, OLIEHUBATh
COOTBETCTBHE PpE€3yJbTATOB LENSM, OLEHUBAaTh pPUCKU
MOCIIEACTBUM J1€ATENbHOCTH;

KOOPIMHHUPOBATH W BBIOJIHATH PabOTy B YCIOBHUSX
peasbHOTO, BUPTYaJIbHOTO U KOMOWHUPOBAHHOTO
B3aHUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHHE MpU pEHIeHUn
KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarebcKkue AeiCTBHA:

Binamers Hay4HOM TEpMHHOJIOTHEH, KIIFOUYEBBIMU
MOHITUSAMH U METOJaMH (PU3NUECKON HAYKU;

BJIAJICTh HaBBIKAMHU Yy4eOHO-HCCIIEOBATENBCKON H
MPOCKTHOW  JCATEIIbHOCTH B obmactu buszuku,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
MOMCKY  METOJOB  pelieHus  3a1ady  (U3NYECKOro
COJIepKaHusl, IPUMEHEHHIO PA3JINYHBIX METOAOB [TO3HAHUS;

BJIQJIETh BUJAMH JESTENIbHOCTH IO TOJYYEHHIO

TECTUPOBAHUE 110 TEME
YCTHBIN OITPOC
KOHTpOJIbHAsA paboTa
JK3aMEH
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HOBOTO 3HAHUS, €r0 HMHTEPIIPETAlUH, MPEoOpa3OBaHUIO U
NPUMEHEHHUIO B PA3JUYHBIX Y4YEOHBIX CHUTYalHsX, B TOM
quclie TPU CO3JaHWHM Yy4YeOHBIX MPOEKTOB B 00JACTH
busuky;

BBISIBIISITh ~ NIPUYMHHO-CJICICTBEHHbIE  CBSI3U U
aKTyaJIM3MpOBaTh  3aJady, BBIABHTaTh THUIOTE3y €&
peleHns, HaXOJUTh apryMEHTHI JUI J10Ka3aTebCTBA CBOMX
YTBEPKIICHHIA, 331aBaTh TapaMeTPhl U KPUTEPUH PEIICHUS;

aHAM3UPOBATh IMOJNYYCHHbIE B XOAE pELICHHUs
3aJjaud  pe3yNbTaThl, KPUTHYECKH  OICHWBATh  HX
JIOCTOBEPHOCTb, MPOTHO3MPOBATH HM3MEHEHHWE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a/1a4M B
o0pa3oBaTeNbHON  NESATETBHOCTH, B TOM YHUCIIE TIIPH
U3y4eHUH (pu3mKw;

JaBaTh OIICHKY HOBBIM CHTYyalHsM, OIICHUBATh
nprOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTh 3HaHHA 1O (U3UKE B
MPAaKTUYECKYI0 00JIaCTh KU3HEACATEIIbHOCTH;

yMETh  WHTETPUPOBATh  3HAHWUSA W3  Pa3HbIX
NpeIMETHBIX  OoOnacTedf;  BBIIBUTATh  HOBBIE  WJIEW,
npeJyiarath OpUTHHAIBHBIE TTOAXOIBI U PEIICHUS; CTaBUThH
npobiemMbpl W 3a7ayM, JOMYyCKAalollue albTepPHATHUBHBIC
peIeHMs.

Padorta ¢ unopmanmeii:

BJIAJCTh HABBIKAMU  TIONYYCHHUS  HH(MOpMAIHH
($u3MUecKOro coaep)kaHusl M3 MCTOUYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEITLHO OCYIIECTBIISTh TIOWCK, aHaJm3,
CHCTEMATH3aLMI0 M HUHTEpHpeTanuio  HH(popMaIuu
Pa3INYHBIX BUAOB U (POPM MPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh UH(OPMAIIHH;

UCITIONIB30BaTh  CPEACTBa  HMHMOPMAIMOHHBIX |
KOMMYHHUKAIIHOHHBIX TEXHOJIOTH B peleHnH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHWU3aIMOHHBIX
3a7a4 ¢ COONIO/IEHHEM TpeOOBaHUI SPrOHOMMKH, TEXHHKH
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNUS, MPABOBBIX U
TUYECKHX HOPM, HOPM MH(OPMAIIMOHHOHN 0€30MacHOCTH;

CO3/IaBaTh TEKCTHl (PH3MUYECKOTO COACPIKAHUS B
pa3nuyHbIX Qopmarax ¢ y4€ToM HazHaueHHs MHPOpPMALUU
M TEJeBOM ayIuTOpHUH, BBHIOMpAs ONTUMAJIBHYIO (QopMy
NPEJCTABJICHUS U BU3YAJTU3AIHH.

OBnanenue yHUBEpPCAIbHBIMH KOMMYHUKAaTUBHBIMU
y4eOHBIMU JEHCTBUSIMH:

OCYILECTBIIATh OOIEHHE Ha ypokax (U3UKU U BO
BHEYPOUHOHN JEATEIBHOCTH; pAaClO3HAaBaTh IPEANOCHUIKH
KOH(QUIMKTHBIX ~ CUTyallMH W  CMAr4ath  KOHQUIMKTBI;
pPa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3pEHHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX

CPEICTB;

IIOHMMaTb M HCIOJB30BaTh  IPEUMYIIECTBA
KOMaHIHOM ¥  MHIUBHIYaJTbHOM  pabOTHI;  BHIOMpATH
TEMaTHUKYy M METOAbl COBMECTHBIX JEWCTBHH € y4ETOM

42




00X UHTEPECOB,

Y BO3MOKHOCTEH Ka)KIOTO WICHA KOJUIEKTUBA;

IPUHMMATh LEIM  COBMECTHOM  JI€ATENBbHOCTH,
OpPraHM30BbIBATE W KOOPAMHUPOBATH [JEHCTBHA MO €€
JOCTHKEHUIO: COCTABJIATH IUIAH JCUCTBUH, pacCHIpenciATh
poa Cc y4éTOM MHEHUH  Y4YaCTHUKOB, OOCYXJaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATH KayeCTBO CBOETO BKJIaJa M KaxKIOTO
y4acTHMKa  KOMaHabl B  OOmMl  pe3ymbTaT 1o
pa3pabOTaHHBIM KPHUTEPHSIM,

npeiaraTh HOBBIE IPOEKTHI, OLEHUBAThb HJIEU C
MO3ULMM  HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOU
3HaYUMOCTH;

OCYLIECTBIIATh MTO3UTHUBHOE CTPaTEru4eCcKoe
[IOBEICHNE B  pa3IMUHBIX  CHUTyalMsX, MPOSBISTH
TBOPYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

OBnazneHne YHUBEPCAIBHBIMU PErYISTHBHBIMU yUeOHBIMU
EUCTBUSIMU:

Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYLIECTBJIATh TO3HABATEIbHYIO
JesTeNbHOCTh B 00JIaCTH (PU3UKU U aCTPOHOMUH, BBISBIISATH
npo0yieMbl, CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE
3a]a4H;

CaMOCTOSITENIbHO ~ COCTaBJSATh  IUIAH  PELICHMS
pacu€THBIX U KAueCTBEHHBIX 3a]a4y, IUIAH BBIIOJHEHUS
MIPAKTHYECKONH paboOThl C y4ETOM HMEIOUIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPeNOYTeHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH y4eOHOTo INpeaMeTa Ha OCHOBE
JIUYHBIX MPEINOYTEHUI;

JieNiaTh OCO3HAHHBIN BHIOOp, apryMEHTHpPOBAThH €ro,
OpaTb Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHUBATh MMPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U  MPOSBICHUIO
SpyIUIH B 007acT (PU3MKH, TOCTOSHHO IMOBBIIIATH CBOM
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEIEKT:

JlaBaTh  OIIECHKY HOBBIM CHUTyalusiM, BHOCHUTh
KOPPEKTHUBBl B JI€ATEIBHOCTb, OLIEHUBAaTh COOTBETCTBHE
PE3yJIbTATOB LIEISAM;

BJIaJICTh HAaBBIKAMU [TO3HABATEIbHOMN pediexcun Kak
OCO3HAHMUS COBEPIIAEMBIX JEHCTBUM W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAaHMI;

UCIIONIB30BaTh MPUEMBI pedieKCuu ISl  OLIEHKH
CUTyalllu, BbIOOpa BEPHOTO PELICHUS;

yMETb  OIIEHMBaThb PUCKM UM  CBOEBPEMEHHO
[IPUHUMATh pEUIEHHs 10 MX CHWKEHUIO; NPHUHUMATh
MOTHBBI U apryMEHThl JIPYIHMX NpU aHaIU3€ Pe3yJIbTaTOB
NesTeNbHOCTH; IPUHUMATD ce0sl, TOHUMasi CBOU HEJIOCTATKU
U JOCTOMHCTBA;
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IPUHUMATh MOTUBBI M apryMeHTbl APYrHUX IIpU
aHaJM3€e pEe3yJIbTaTOB [ESATEIBHOCTH; TIPU3HABATh CBOE
MIPaBO U MPABO JPYTHX HA OIIUOKH.

B nporiecce JOCTIDKEHHSI JTMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MPOrpaMMbl 1O (U3UKE JJIS YPOBHS
cpennero  oOmero  oOpa3oBaHHs Yy — OOyYarOIIMXCS

COBCPHICHCTBYCTCA E)MOI_[I/IOHaJ'IBHblf/’I HUHTCIIICKT,
npeAroaralonmii - ¢copMUPOBAHHOCTD:
CaMOCO3HaHHUs, BKJTFOYAFOIILIETO CIIOCOOHOCTD

IIOHMMATh CBOE DMOLMUOHAIBHOE COCTOSHUE, BHICTH
HampaBJICHUS PA3BUTUS COOCTBEHHOH SMOLMOHAIBHOMN
cdepsl, OBITh YBEpEHHBIM B ce0e;

CaMOpEeryJIMpPOBaHMsl, BKIIOUYAIOLIET0 CAMOKOHTPOJIb,
YMEHHE NPUHUMAaThb OTBETCTBEHHOCTb 3a CBOE IIOBEIECHUE,
CIOCOOHOCTh  QJANTHPOBATBCA K HMOLMOHAIBHBIM
U3MEHEHUSAM U MPOSBIATH TMOKOCTb, OBITH OTKPBITHIM

HOBOMY;
BHYTPEHHE MOTHBAIMH, BKJIIOYAIOIIEH CTPEMIICHHE
K JOCTUXCHUIO neiaun )41 yCrexy, OIITUMU3M,

MHUIIMATUBHOCTh, YMEHHE JEWCTBOBaTh, UCXOMAS U3 CBOUX
BO3MOXKHOCTEI;

SMIATHH, BKIIOYAIOUIEH CIMOCOOHOCTh TMOHUMATh
OMOLIMOHAJIBHOE COCTOSAHUE NOPYIUX, YYUTHIBATH €r0 IIpHU
OCYIIECTBJICHUU OOIICHHS, CIIOCOOHOCTh K COUYYBCTBHIO H

COIIEPEKUBAHHUIO;
COLIMAJIBHBIX HaBBIKOB, BKJIFOYAKOIIUX
CIIOCOOHOCTB BBICTPauBaTh OTHOLIEHUSI C JIPYTUMH

JTFOIBMH, 3a00THUTBCS, MPOSIBIATH HMHTEPEC U pas3penath
KOH(JIUKTBI.

ITPEAMETHBIE PE3YJIbTATHI

K konny oOyuenus B 1 ceMecTpe mpeaMeTHbIE
pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTh Yy 00YUAIOIINUXCS YMEHU:

JEMOHCTPUpPOBATh Ha MPUMEPAX POJIb M MECTO
¢bu3uKd B GOPMUPOBAHUU COBPEMEHHON HAYYHOW KapTHHBI
MHUpA, B Pa3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTHM, B
MIPAKTHYECKOMN JEsITeIbHOCTHU JIOEH;

YUNUTBHIBaTh TPAHULBl I[PUMEHEHHUS HM3YyYEHHBIX
(bu3znyecKux MoJeNel: MaTepralibHas TOUKa, HHEpLUAIbHAs
cucremMa orcuéra, aOCOJIOTHO TBEPIOE TeJO, HACATbHBIN
ra3, MOJEJIU CTPOEHUS Ira30B, KUIKOCTEH M TBEPABIX TeI,
TOYCYHBIN IEKTPUUYECKHUM 3apsia MPH pelieHUH (PU3NIECKUX
3ajady;

pacrio3HaBaTh (huU3MYEecKHe SBJICHUS (MPOLECCH) U
OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAaHUKHU, MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUU CTPOECHUS BELIECTBA U
ANIEKTPOJIMHAMUKUA: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE TMaJeHHue Tell,
IBUKEHHE [0 OKPYKHOCTH, WHEpLHUs, B3aUMOJEICTBHE
ten, nud¢ys3us, OpOyHOBCKOE JBM)KEHHE, CTPOCHUE
KUIKOCTEH M TBEPIABIX TeJ, M3MEHEHHE 00BhEMa Tel TpH
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HarpeBaHuu  (OXJAXJEHHMM),  TEIJIOBOE  PABHOBECHE,
WCIIapeHue, KOHACHCAlUs, IUIABJICHHE, KPHUCTAJUIM3aLHus,
KHUIIEHUE, BJIAYXHOCTh BO3/yXa, IOBBILICHHE AABJICHUS Ta3a
IIPU €r0 HArpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEKIY
nmapaMeTpaMM  COCTOSIHMSL ~ raza B M30Ipoleccax,
ANEKTpU3anus Tell, B3AUMOJEHCTBHE 3apsI0B;

ONMCHIBATh MEXAHUYECKOE JBUKEHHUE, HCIOIb3Ys
¢buznyeckue BEJIWYMHBI: KOOPAMHATA, MyTh, IEpeMEIIeHHE,
CKOpOCTb, YCKOpPEHME, Macca Tela, CHjla, UMILYJbC Tena,
KHMHETHYECKass  JHEprus,  IOTEHUMalbHAas  JHEprus,
MeXaHuueckass paboTa, MeXaHWYecKas MOIIHOCTb; IpU
OMHCAaHUU TPABUIBHO TPAKTOBATh (UINYECKUN CMBICI
UCTIONBb3YEMBIX BEIUYMH, WX O0003HAUeHUs M EAUHUIIB,
HaXoAUTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO
BEJIMYUHY C IPYTUMU BEIMYUHAMU;

ONMCHIBaTh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TENl U
TEIUIOBBIE SIBJICHUS, MCIONB3Ysl (U3NYECKUE BEIUYHHBIL:
JABJIEHUE Tas3a, TeMIepaTypa, CpeIHssl KHHETUYECKast
SHEPrus Xa0THYECKOI0 JIBUKECHMSI MOJIEKYJI,
CPEIHEKBaJApaTU4HAasl CKOPOCTb MOJEKYJ], KOJIUYECTBO
TEIUIOThI, BHYTPEHHSsI HEprusi, padoTta rasa, KodQpQGUIHEHT
IIOJIE3HOTO JEHCTBUS TEIIOBOTO JBUTATEINIS]; IPU ONKUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3UUECKUN CMBICI HUCTOIb3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €UHUILIbI, HAXOIUTH (OPMYJIbI,
CBSI3BIBAIOIME JAHHYIO (PU3UUECKYIO BEIUYHHY C APYTUMH
BEJINYMHAM;

ONMCHIBATh HM3YyYEHHBIE DJIEKTPUUECKUE CBOMICTBA
BEIIECTBA W  DJIGKTpUYECKHE  SBIEHUS  (IIPOIIECCHI),
UCTIONB3Ysl (PU3NYECKUE BEIMYHMHBI: JCKTPUUYECKUN 3apsil,
ANEKTPUYECKOE T0JI€, HAMNPSKEHHOCTh IOJIA, IOTEHIMA,
pa3HOCTb  IOTEHLMAJOB, IPH ONHCAHMM IPABHIBHO
TPaKTOBaTh (PU3UUECKHUIM CMBICI HCIOJB3YEMBIX BEIHYUH,
ux oOOO3HaYeHHS W EIUHMIBI, YKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYI0 (PU3NYECKYIO BEJTUYHUHY C IPYTHUMH
BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MPOLECCHl U SBIICHUS,
UCTIONB3Yysl (U3NYECKHe 3aKOHBl M TNPHHLUIBL 3aKOH
BcemupHoro tarorenus, I, II u Il 3akonbr HeroTOHA, 3aK0H
COXPAaHEHUs MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHUS
MMITyJIbCa, TNPHUHLIMI  CYNEPHO3ULHUHA  CWJI, HPUHIUI
paBHOIpaBuUs HMHEpUHUATbHBIX CUCTEM oTCcYéra,
MOJIEKYJISIPHO-KHHETUYECKYI0 TEOPHUIO CTPOEHUS BEIECTBA,
ra3oBbIC 3aKOHBI, CBA3b CpPEJHEH KUHETUYECKON DHEpPruu
TEIUIOBOTO  JBIDKEHUS ~ MOJIeKyl ¢ abCONIOTHOM
TeMIEpPaTypor, IMEPBbIA 3aKOH TEPMOAUHAMUKHU, 3aKOH
COXpaHEHUsl AIIEKTPUUYECKOro 3apsaa, 3akoH Kynona, npu
3TOM pa3lin4yaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIpAXKEHHE W  yCIOBUS  (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHbBIE NMPUHIUIBI IEUCTBUS MAIlUH,
npuOOPOB U TEXHUUYECKUX YCTPOWCTB; paszivyaTh YCIOBUS
nx 0e30IacHOro MCIOJIb30BaHuUs B TOBCEAHEBHOM KHU3HMU;
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BBITIOJHATh ~ DKCIEPUMEHTHI 10  WCCIIEAOBAHUIO
¢bu3nyecKuX SIBICHUH W MPOLECCOB C HCIOIb30BAaHUEM
OpsIMBIX, W KOCBEHHBIX  HW3MEPEHHH, TIpU  OTOM
dbopmynupoBaTh MpodiieMy/3aady W THIOTE3y y4eOHOTO
HKCIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO
0o00OpyIOBaHUs, TMPOBOAUTH ONBIT W  (OPMYITHPOBATH
BBIBO/JIBI;

OCYUIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEPEHMUS
(bU3MYECKUX BEIWYMH, MPU 3TOM BBIOMPATH ONTHUMAIBHBIN
croco® M3MepeHuss U HCIOJIb30BAaTh H3BECTHHIE METOIBI
OLICHKH IOTPELIHOCTEN U3MEPEHUN;

UCCIIEJIOBATh 3aBUCHUMOCTH MEXIY (PU3NUECKUMHU
BEeITMYMHAMU C KCIIOJIB30BAHUEM MPSMBIX U3MEPCHHM, MPH
3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (ukcupoBarthb
pe3yNbTaThl  TOJNYYEHHOW  3aBUCHUMOCTH  (DU3HUECKUX
BEJIMYMH B BHJE TaOIuUI U rpaduKoB, Ne1aTh BBIBOIBI IO
pe3yJibTaTaM UCCIICOBAHHUS,

cobmomath mpaBwiia 0€30MacHOrO Tpyda Mpu
NPOBEJICHUN  HCCIIEOBAaHMM B paMKax  y4eOHOTro

IKCIIEPUMEHTA, yueOHO-UCCIIeI0BATETbCKOM u
HpOGKTHOﬁ ACATCIIbHOCTHU C HNCITOJIB30BAHUEM
HU3MEPHUTEIbHBIX yCTPOMCTB u 71ab0paTOPHOTO
000pyIOBaHUs;

pemaTrh pacy€THhIC 3aJa4dl C SBHO 3aJaHHOM
¢bu3nUecKoil MOJENbI0, UCTIONb3Ysl (U3MUECKUE 3aKOHBI M
MIPUHIAITE], HA OCHOBE aHaJIM3a yCJIOBHUs 3aJaui BEIOUPATh

¢u3uueckyro  Mozenb, BBIACHATH  (hU3HYECKHE
BEJIMYMHBI U (OPMYIBI, HEOOXOAMMBIC sl €€ pelIeHus,
MPOBOJUTH PAaCUETHl U OLIEHUBATh PEAIbHOCTh MOJIYYEHHOTO
3HA4YCHUs] (PU3NIECKON BETUUNHBL;

pemaTh ~ KaueCTBEHHBIE  3aJaud:  BBICTPAaWBATh
JIOTHYECKH HETPOTUBOPEYMBYIO IIEMOYKY DPACCYXKICHUH C
OMOpO HAa W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uvecKue SIBICHNUS,

UCTIONIb30BaTh NpPU  pelIeHHH Y4eOHBIX 3aj1ad
COBpeMEHHbIe MH()OPMAIOHHBIE TEXHOJIOTUH JUIs TIOUCKa,
CTPYKTYpUPOBAHHUsS, WHTEPIPETAMU H IPEICTABICHHUS
y4eOHOHM ¥ Hay4YHO-TIOMYJISIPHON MH(pOPMAIIUHU, TIOTyUYEeHHON
U3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU aHAIU3UPOBATH
oJTy4aemMyro nH(OpMaIuio;

OPUBOIUTH  TNPHUMEPHl BKJIAZa POCCUHCKUX H
3apyOCKHBIX  YUCHBIX-QU3MKOB B  pa3BUTHE  HAYKH,
00BsSICHEHHE TPOIIECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETUYECKHUE 3HaHUS N0 (usmke
B IIOBCEOHEBHOW XM3HU A oOecrmedeHus Oe30IIaCHOCTH
npu  oOpamieHuu ¢ npubopamMu U TEXHHYECKUMHU
YCTPOWCTBAMHM, JUII COXPAHEHUs 37I0POBbS M COOJIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEACHHUS B OKPYIKaIOIIEH cpese;

paboTaTte B TpyINIle C BBITOJHEHHEM Pa3IHYHBIX
COLIMATBHBIX  POJIEH, IUTAHUPOBAaTh pPabOTy  TPYIIIIHI,
paIMOHATIPHO paCTPENeIsITh 005S3aHHOCTH W IUIAHWPOBATh
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NESITEIbHOCTh B HECTAaHAAPTHBIX CUTYyalUsX, aJEKBAaTHO
OLIEHMBAaTh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB TpYIIbl B
peleHre paccMaTpuBaeMoi POOIEMBI.

K xonmy oOyueHuss BO 2 cemecTpe IpeIMETHbIC
pe3ynbTaThl Ha ©0a30BOM ypOBHE JOJKHBI OTPa)KaTh
c(OPMHPOBAHHOCTh y 00YUAIOIIMXCSI YMEHHIA:

JEMOHCTPUpPOBATh Ha MpUMEpax poOJdb M MECTO
¢u3uku B GOPMHUPOBAHUN COBPEMEHHON HAYYHOW KapTUHBI
MHpa, B pa3BUTUH COBPEMEHHOI TEXHUKU U TEXHOJIOTHM, B
MPAKTUYECKOW  JIEATEIIbHOCTH JIFOJEH, UEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTBHIBaTb TpPaHULBl [PUMEHEHUS M3YUEHHBIX
(bU3MYEeCKUX MoOJeNel: TOYEUHBIH SJIEKTPUUYCCKUN 3apsij,
Jy4 CBETa, TOUEYHBI HCTOYHUK CBETA, SJIEPHAS MOJEINb
aToMa, HYKJIOHHAas MOJeJIb aTOMHOTO Sapa MpU peHIeHUn
buznyecKux 3a/1ay;

pacrio3HaBaTh (HU3MYECKHE SIBICHHUS (TIPOILECCHI) U
OOBSICHATP MX HAa OCHOBE 3aKOHOB JJIEKTPOAMHAMHUKH U
KBaHTOBOM  (PU3MKHU:  dIEKTpUYecKas  IMPOBOAUMOCTH,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JEHCTBUS
TOKa, B3aUMOJECICTBME MAarHUTOB, AJIEKTPOMAarHUTHAas
MHAYKIHS, AEWCTBUE MArHUTHOIO MOJSI HA IMPOBOIHMK C
TOKOM W  JBWXKYLIMICS  3apsi, SJEKTPOMarHUTHbHIE
KoJIeOaHHsT W BOJIHBI, MPSIMOJIMHEHHOE pacHpoCTpaHEeHUEe
CBETa, OTpakeHHWe, MpeloMieHHe, HHTephepeHLns,
mudpakius U TOJSIpU3AIMs  CBETa, MJHMCIIEPCUsl CBeTa,
dbotoanexkrpudeckuii  dpdext (dotodrddexrt), cBeTOBOE
JaBJICHWE, BO3HUKHOBEHME JIMHEMUYATOro CIEKTpa aroma
BOJIOPO/IA, €CTEeCTBEHHAs u HCKYCCTBEHHAs
PaZvoaKTUBHOCTD;

ONKCHIBATH ~ W3YYEHHbIE  CBOMCTBa  BEIIECTBA
(37eKTpUUYECKHE, MarHUTHBIE, ONITUYECKUE, DIIEKTPHUUECKYIO
MPOBOAMMOCTh PA3IUYHBIX Cpel) U BJIEKTPOMarHUTHBIE
ABNICHUA (IPOIIECCHI), MCITONB3YS (U3NUYECKHUE BEIMYUHBI:
ANIEKTPUYECKUI  3apsl, CHja TOKa, JJIEKTPUYECKOe
HaIpPsDKEHUE, DIJIEKTPUYECKOE CONPOTUBIIEHHE, Pa3HOCTb
MOTEHLMAJIOB, OJJIEKTPOJBIKYIAs Ccuia, padoTa TOKa,
MHAYKIHS MarHUTHOTO MoJis, cuia Ammepa, cuia Jlopenna,
MHAYKTUBHOCTh KAaTyIIKH, OSHEPrusi JJIEKTPUYECKOTO M
MarHUTHOTO TIOJEeW, NepuoJ M YacToTa KojeOaHWH B
Kosie0aTeIbHOM KOHTYpe, 3apsi[i U cuja TOKa B IpoIecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KOJIeOaHUH, (POKyCcHOE
paccTosiHME W ONTHYECKas CHUjla JIMH3bI, MPH ONHUCAHUU
NPaBUJIBHO TPAKTOBATh (PM3NUYECKUN CMBICI UCTIONb3YEMBIX
BEJIMYMH, UX O0O0O3Ha4YeHWs] M eOUHMIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEJIMUHMHY C
JOPYTUMHU BEJIMUYNHAMU;

ONMCHIBATh U3YyYEHHBIE KBAaHTOBBIE SIBICHUS U
MPOLIECCHI, UCHOJB3YS (U3MYECKUE BEIUYHMHBI: CKOPOCTb
JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M 4YacTOTa CBETa,
SHEPrusi ¥ UMNYJbC (HOTOHA, IEPUOJ MOTypacnaia, SHEPIUsl
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CBS3M ATOMHBIX Sjiep, TMpPH OMHCAHWU  TMPABUIBHO
TPaKTOBaTh (PU3UYECKHUIM CMBICI HCIOJIb3YEMbIX BEJIHYMH,
uX OO0O3HAYCHUS W EJWHHUIBI, YyKa3blBaTh (HOPMYIIHI,
CBSI3bIBAIOIIME JaHHYI0 (PU3NYECKYIO BEJIMUHUHY C IPYTHUMH
BEITMYMHAMU, BBIUUCIISTH 3HAUCHUE (PU3NUICCKON BETUNIHHEI;

aHAIM3UPOBATh (PU3MUECKHE MPOLECCHl U SBIICHUS,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI M MPHUHIUIBL: 3aK0H OMa,
3aKOHBI TIOCJIEI0BATEIbHOTO U MapauIeIbHOTO COSAMHEHUS
IPOBOJHUKOB, 3aKOH Jxoynsa—Jlenua, 3aKOH
ANIEKTPOMArHUTHOW WHAYKIHMU, 3aKOH MPSIMOJUHENHHOTO
pacmpoCTpaHEHHS CBETa, 3aKOHBI OTPAXKEHHS CBETA, 3aKOHBI
MpEJOMJIEHUA  CBETa, ypaBHEHWE  OWHINTEHHA IS
dborordderra, 3aKOH COXpaHEHHsS] DHEPTrUH, 3aKOH
COXpPaHEHHUsI UMITYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPHUUECKOT0
3apsia, 3aKOH COXPAaHEHHS MAacCOBOTO YHCHA, TMOCTYJATHI
Bbopa, 3akoH pasnoakTUBHOTO pacmnaja, Ipu 3TOM Pa3IinyaTh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe
BBIPKCHHE " YCIIOBHS (TpaHuIBI, obracTn)
MPUMEHUMOCTH,

ONpeeNsATh HANpaBlIEHUE  BEKTOpa  HHIYKIUU
MarHMUTHOTO TIOJII TIPOBOJHHUKA C TOKOM, CHIJIBI AMIiepa u
cuisl JlopeHna;

CTPOUTHh WM ONHCHIBATh M300paKeHUE, CO3/IaBaeMOE
MJIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJHATh ~ DKCIEPUMEHTHI 10  WCCIIEAOBAHUIO
¢bu3nyecKuX SIBICHUH W MPOLECCOB C HCIOIb30BAaHUEM
OpsIMBIX, W KOCBEHHBIX  W3MEPEHHIl: TIpU  ITOM
dbopmynupoBaTh MpodiieMy/3aady W THIOTE3y y4eOHOTO
IKCIIEPUMEHTa, OOWpaTh YCTAHOBKY U3 MPEAI0KEHHOTO
0o00OpyIOBaHUs, TMPOBOAUTH ONBIT W  (POPMYJIHPOBATH
BBIBO/JIBI;

OCYUIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEPEHHUS
(bU3MYECKUX BEIWYHMH, MPU 3TOM BBIOUPATH ONTHUMAIBHBIN
croco® M3MepeHuss U HCIOJIb30BAaTh H3BECTHHIE METOIBI
OLICHKU MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C
UCTIONB30BAHUEM  TPSIMBIX ~ HM3MEPEHUH: TpH  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (HUKCUPOBATH pE3yJIbTAThI
MOJTy9eHHOW 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BUJC
Tabmui W TpaduKOB, JeNaTh BBIBOABI IO pe3yJibTaTam
WCCIICIOBAHHS,

cobmomath mpaBwia 0€30MacHOTO Tpyda Mpu
MPOBEJICHUN  WCCIEAOBaHMH B  paMKax  y4eOHOro

IKCIIEPUMEHTA, yueOHO-UCCIIeI0BATEbCKOM u
HpOGKTHOﬁ ACATCIIbHOCTHU C HNCITOJIB30BAHUEM
HU3MEPHUTEIbHBIX yCTPOHCTB u 71ab0paTOPHOTO
000pyIOBaHUs;

pemaTrh pacy€THhIE 3aJa4d C SBHO 3aJaHHOM
¢u3nuecKkoil MOJENbI0, UCHONb3Yys (U3UUYECKUE 3aKOHBI U
MIPUHIAIBI, HA OCHOBE aHaJIM3a YCIIOBHSI 3314l BHIOMPAThH
¢u3nUecKy0 MOENb, BBLACTATh (PU3NYECKHE BEIHMYUHBI U
dhopmybl, HEOOXOIWMBIE Il €€ pelieHusi, MPOBOJIUTH
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pacuéTel U OICHUBATH PEATBLHOCTh TMOTYYEHHOTO 3HAYCHHUS
(hU3UYECKON BEITMYHHBIL;

pemiath ~ KadyeCTBEHHBIC  3aJayd:  BBICTPaWBaATh
JIOTUYECKH HENMPOTHBOPEUHMBYIO LIEMOYKY PACCYKICHHH C
OMOpO Ha W3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uvecKue SIBICHNUS,

UCTIONB30BaTh TMPU  PEIICHWH YYeOHBIX 3aaa4
COBpeMEeHHbIe MH(POPMAIIMOHHbIE TEXHOJOTHH Ul MOUCKa,
CTPYKTYpUPOBAHUsS, WHTEPIPETAUU © IPEICTABICHHS
y4eOHOUM M HAyYHO-TIOMYJIIPHON MH(OpMAIUH, MOTYy4YEeHHON
U3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKH aHAIM3HPOBATH
oJTy4aemMyro nH(OpMaIuio;

OOBSICHATh MPUHIUIBI JACUCTBUS MAIIWH, TPUOOPOB
U TEXHUYECKHX YCTPOWCTB, pa3inyaTrh YCJIOBHUA UX
0€30I1acHOTO WCIIOIH30BAHUS B IIOBCEAHEBHON KU3HU;

OPUBOJUTH  NPUMEPHl BKJIaJa POCCHMCKUX U
3apyOeKHBIX Y4YECHBIX-(QU3UKOB B pa3BUTHE HAyKH, B
OOBSICHEHHE MPOLECCOB OKPYXAIOIIEr0 MUpa, B pa3BUTHE
TEXHHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO0 (U3MKe
B TIOBCEJHEBHOH JXM3HU i oOecrieuyeHHs Oe301acHOCTH
npu  obOpamieHUd ¢ OpuOoOpaMu W TEXHUYECKUMH
YCTpOMCTBaMH, NJIsi COXPAHEHHS 370POBBS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKpPY KaIoIEel cpefe;

paboTaTh B TpyNIE C BBHIMOTHEHHEM Pa3IMYHBIX
COLIMAJbHBIX  pOJIEH, IUIaHUpPOBaTh pPadOTy  TPYIIIIBI,
paIoHANBHO pACIpeNesaTh OOs3aHHOCTH W IUIAHUPOBATH
NesITeNbHOCTh B HECTaHAAPTHBIX CUTYalUsAX, aJeKBAaTHO
OLICHMBATh BKJIAJ] KaXJIOTO M3 YYAaCTHUKOB TPYIIHI B
pelIeHrne paccMaTpuBaeMon MPoOIeMBbI.
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PazpaboTumnkm:
BI'TY mnpenonaBarens 1 kareropuu

Muxannosa M.B.

BITY npenonasarens BbICIIEN KATErOPUU

PykoBoanTesb 00pa3oBaTe/ibHON POrpPaMMbl

Pe3snuk H.H.

(OondicHocmy) (noonucw)

JKcmepT

KaHZ!I/IgaT ghI/IB-MaT. HAYK, TOLCHT,

JOIIEHT Kadeapsl HU3HKH.
DPI'BOY BO «BI'TY»

(mecmo pabomot) (noonucwv)
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JIMCT AKTYAJIM3ALIUN
paboueii nporpaMMbl y4eOHOT0 nMpeaMeTa

HanmenoBanune
anemenTa OII,
paszaena, myHKTa

[TyHKT B peasiayeit

penakuuu

HYHKT C BHCCCHHBIMU
HN3MCHCHUAMU

PexBu3uTHI
3aceIaHus,
YTBEPAMUBIIIETO
BHECCHHE
H3MCEHEHMI
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