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PabGouass mporpamma yuebHoro mnpemmera Dusuka paspaborana Ha ocHoBe DenmepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHAApTa IO CIEIHATbHOCTH  CPEIHEro NpogecCHOHAIHLHOTO
obpazoBanus 38.02.010xoHoMHMKa M OyXranTepckuid ydeT (IO OTpacisM), yTBepkaeHHoro Ilpukasom
MunuctepctBa obpazoBanus u Hayku oT 05.02.2018 Ne 69, ¢ yuerom dDenepanbHOro rocynapcTBEHHOTO
00pa3oBaTENBHOIO CTaHAAPTA CpeAHero odmero oOpa3oBaHus, yrBepkaeHHoOro [Ipukazom MunobpHayku
Poccun ot 17.05.2012 Ne 413 wu ¢enepanpHOil 00pa3oBaTeIIbHOW MPOrPaMMbI CPEIHETO OOIIETO
oOpasoBanmus, yrBepxaecHHON [Ipukazom Mwunuctepcra IIpocBemenuss Poccuiickoii @enepanuu ot 18
Mmas 2023r. Ne 317

Oprann3zanus-paspadoTymk:
Cankt-IlerepOyprckoe rocynapcTBeHHOE OrOJKETHOE NMPO(ECcCCHOHAIBHOE 00pa30BaTEIbHOE YUPEKICHUE
«Akanemus npombliieHHbIX TexHosorui» (CII6 I'BIIOY «AIlT»)

Pa3paborunkmu:
Kopa6nesa E.N., - npenogasatens CII0 I'BIIOY «AITT»

PabGouass mporpamma paccMOTpeHa  y4eOHOW IMKJIOBOM KOMHCCHEH E€CTCCTBCHHOHAYYHBIX H
0011e00pa30BaTeIbHBIX TUCIUTUIIHH

Pabouas mporpamma COOTBETCTBYET TPEOOBAHUSM K COJCPIKAHUIO, CTPYKTYPE, OPOPMIICHHIO.
[Ipotokoin Ne 10 ot 06 uronst 2023 r

[Ipencenarens y4eOHON LHMKIOBOM KOMHUCCHUHM €CTECTBEHHOHAYYHBIX U 00111€00pa3oBaTeNIbHBIX
JUCLUTUINH

E.A. PaxaeBa

[Iporpamma onobpena Ha 3acenanuu [lemarorudyeckoro copera OY u peKoMeHJ0BaHa K MCIOJb30BAaHUIO B
y4eOHOM TIpoI1iecce.

ITporoxon Ne 1 ot 28 aBrycra 2023r.



COJEPKAHUE

OBIIAS XAPAKTEPUCTUKA PABOYEN INPOTPAMMBI YUEBHOI'O MPEJMETA

CTPYKTYPA U COJAEPKAHUE PABOYEN NPOTPAMMBI YYUEBHOI'O IPEJIMETA

YCJIOBUS PEAJN3AIIMA PABOYEM ITPOT'PAMMBI YYEBHOI'O IIPEJMETA

KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHHS YYEBHOI'O ITPE/IMETA



1. HOACHUTEJBHAA 3AIINCKA

1.1. Mecto o6meo0pa3oBatenbHOro npeamera ®u3nka B CTPYKTYype OCHOBHOH NMpogecCHOHAIBHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI:

VYuebublii mpeamer «Pu3nkay SBIsSETCS 005S3aTENbHON YacThio 0011e00pa30BaTEeNIbHOTO IIMKJIA OCHOBHOM
oOpazoBarenbHOl TporpamMmbl B cooTBeTcTBUM ¢ PI'OC CIIO 1o cnenuanbHOCTH .

®u3nKa Kak HayKa 0 Hanbosee 06LLMX 3aKOHAX NMPUPOAbI, BbICTyNnasa B KayecTBe y4yebHOro npegmeTa, BHOCUT
CYLLECTBEHHbIV BKMaA B CUCTeMy 3HaHUI 06 oKpykatowem mupe. Kypc ¢ousmMkmM - cuctemoobpasyrowmin gns
€CTeCTBEHHO-Hay4YHbIX y4eOHbIX MPeAMETOB, NMOCKO/bKY GU3NYECKME 3aKOHbI /IeXKaT B OCHOBE MPOL,ECCOB U ABNEHUN,
M3yyaembiX Xumuen, 6uonorvent, ¢usmyeckon reorpadumeir M actpoHomuel. Mcnonb3oBaHWME W  aKTUBHOE
npumeHeHne ¢GU3MYECKUX 3HAHUI onpedenseT XapaKTep W pas3BuUTME Pa3HOO6pasHbIX TexHosiorui B chepe
3HEepreTUKK, TPaAHCMOPTa, OCBOEHMA KOCMOCA, NOJIyYeHUA HOBbIX MaTepunasioB C 3a4aHHbIMU CBOMCTBAMMU U APYIUX.
M3yyeHne GpM3NKM BHOCUT OCHOBHOM BK/Iag, B GOpMMpPOBaHME eCTeCTBEHHO-HAYYHOW KapTUHbI MM1pa obyydatowmxcs,
B $OPMMPOBAHME YMEHMI MPUMEHATb HayYHbI MeToA, MO3HAHWA NPW BbINONHEHUM MMM YYEBHbIX UCCef0BaHUM,

1.2. Lean u niiaHupyemMbie pe3yJibTaThl 0CBOCHHS MpeaMeTa:
1.2.1. Hesu u 3agaumn:

Cooepacanue npoepammuvl yyebHozo npeomema " Quszuxka" nanpasneHo Ha OocmudiceHue CledyIouuUx
ueneii:
e  ®dopMupOBaHME UHTEPECA U CTPEMJICHHS 00yUaIOUIMXCS K HAYyYHOMY U3yYEHUIO IPUPOJIbI, pa3BUTHE
WX UHTEJNIEKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;
e Pa3BuTHe mpejacTaBIeHUI O HAYYHOM METOZC IMO3HAHUS M (DOPMHPOBAHHE HCCIIECIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
e  ®dopMHpOBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3ysibTaTa W3YYCHHS OCHOB CTPOCHHUS MATepPUU U
(byHIaMeHTaIbHBIX 3aKOHOB (DM3UKH;
e  ®dopMupoBaHHE YMEHUU OOBSCHITH SBICHUS C MCIOJIH30BAaHUEM (DM3MYCCKHUX 3HAHWA W HAYYHBIX
JI0Ka3aTeNbCTB;

L4 CDOpMI/IpOBaHI/Ie Hpe,[[CTaBJ'ICHI/Iﬁ 0 poJjin q)HSI/IKI/I AJIL pasBUTHUA APYTUX CCTCCTBCHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3THUX Liesell oOecreunBaeTcsl pelleHHeM CIeAYIOIUX 3ajad B Ipolecce M3ydeHUs Kypca
(bU3MKN Ha YpPOBHE CpeHEro o01ero o0pa3oBaHus:

e [IpuoOpereHue cucrteMbl 3HAHUK 00 OOMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIOUAsi MEXaHUKY, MOJIEKYSIpHYIO (DH3UKY, DJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3UKY M DIIEMEHTHI
acTpo(hU3HKH;

o @dopMHpOBAHUE YMEHHI MPUMEHSATHh TEOPETHUECKUE 3HAHUS I OOBSICHEHHS (PU3MUECKUX SBICHUN
B MIPUPOJIE U ISl IPUHATUS PAKTUUECKUX PEUICHUH B MTOBCEIHEBHOM KU3HU;

e (OcBoeHHE CITOCOOOB PEIICHUS PA3TUYHBIX 3a7a4 C SIBHO 3aJaHHOW (DU3UYECKON MOJENbIo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/1aHue (U3UUYECKON MOJENH, COOTBETCTBYIOIIEH YCIOBHSM
3a/1a4u;



e [Jlonnmanue (U3MYECKUX OCHOB M TPUHIMIIOB JCWCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHUX IIPOLECCOB, UX BIUSHUSA HA OKPYKAIOILYIO CPELy;

e OsBnasieHUE METOJAMH  CaMOCTOSITEJIBHOTO  IUIAHUPOBAaHMA W TPOBEICHHS  (PU3MUECKUX
HKCHEPUMEHTOB, aHAIM3a U MHTEpIpeTaluy UH(OPMAIMK, ONPEAEICHUs JOCTOBEPHOCTH IOJy4YEHHOIO
pe3yJibTara;

e Co3gaHue yCIOBUM JUIsi Pa3BUTHS YMEHUW IPOEKTHO-HCCIEIOBATEIbCKON, TBOPYECKOM
NEeSATENbHOCTH.

B pezynemame oceoenus npeomema obyuarowuiics 101KeH 3HATh:

* CMBICT MOHATHH: (U3MYecKoe SsBIIEHWE, THIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aMMOJICHCTBUE,
3JICKTPOMArHUTHOE TI0JIe, BOJIHA, (POTOH, aTOM, aTOMHOE S,IPO, HOHU3UPYIOIINE U3ITYICHHS;

* CcMBICHT (DM3MYECKHX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CWia, UMITYJIbC, padoTa, MeXaHmdecKas
SHEpPrusi, BHYTPEHHSsSI SHEprusi, aOCONIOTHAs TeMIepaTypa, CPEAHssl KUHETHUYeCKas HHEpPrusl YacTHI]
BEILIECTBA, KOJMYECTBO TEIUIOTHI, AJIEMEHTAPHBIN JJIEKTPUUECKUH 3apsi;

¢ CMbICJI (1)I/ISI/I‘ICCKI/IX 3aKOHOB KJIACCHYCCKOMU MCXaHUKH, BCCMHUPHOI'0 TATOTCHHA, COXPAHCHUS OHCPIHH,
HUMITYJIbCA U BJICKTPUUCCKOTO 3apsijad, TCPMOANHAMUKH, BHGKTpOMaFHHTHOﬁ HWHAYKIHU, (I)OTOB(b(I)CKTa;

* BKJIJ] POCCUICKHX M 3apyOEKHBIX YUCHBIX, OKa3aBIINX HAHOOJbINEE BIUSHIE HA pa3BUTHE (PU3HKH;
B pesynomame oceoenus npeomema o6yuarouuiics 10J1KeH yMeTh:

* IPOBOJIUTH HAOJIIOICHUS], IUIAHUPOBATh U BBIIIOJIHATH SIKCIICPUMEHTHI;

* BBIJIBUIAaTh I'MIIOTE3bI U CTPOUTH MOJEIH;

* IPUMEHATH MOJYUYEHHbIEC 3HAHUS MO (U3MKE I OOBSICHEHUs Pa3HOOOpa3HbIX (PU3NYECKUX SIBICHUN U
CBOWCTB BEILECTB;

* IPaKTUYECKHU UCIOIb30BATh (PU3NUECKUE 3HAHUS;
* OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOI MH(pOpMaINH;

¢ HCIIOJIB30BAaTh HpI/I06peT€HHLIC S3HAaHUA U YMCHHA I PCIICHHA NPAKTHYCCKUX 3ajgay HOBCGI[HCBHOﬁ
KHU3HU, o0ecrieueHns: 0€30MacHOCTH COOCTBEHHON KU3HU, PAllHOHATILHOTO MPUPOIOTIONH30BAHUS U OXPaHbI
OKpY>Karollen Cpeibl;

* ONUCHIBATh U OOBSICHITH (DU3MUECKHE SBICHUS U CBOICTBA Tel (CBOICTBA ra3oB, KUIKOCTEH U TBEPIBIX
T€J), AJIEKTPOMArHUTHYIO WHIYKIIMIO, PACIpOCTpaHEHUE SJIEKTPOMArHUTHBIX BOJIH, BOJTHOBBIE CBOMCTBA
CBETa, U3IIy4YeHHE U MOTJIOIIEeHNE CBeTa aTOMOM, (hoTod(DPexT;

¢ OTJIMYATh TUIIOTE3bI OT HAYYHBIX Teopnﬁ;
¢ ACJIaTh BBIBOJABI HA OCHOBE OKCIICPUMCHTAJIbHBIX JaHHBIX]

¢ NpUBOAUTH NPUMCEPHI, IMMOKA3LIBAOIIHUE, YTO Ha6J'IIOIICHI/I$I " SKCIICPUMCHT, ABJIAIOLIHUCCA OCHOBOM JJISL
BBIIBUKCHUSA THIIOTE3 U Teopnﬁ, MO3BOJIAIOT MPOBEPUTH HCTHUHHOCTH TCOPCTUUCCKHUX BBIBOJAOB, 4YTO
(bI/ISI/I‘-ICCKaSI TCOpHUA HACT BO3MOXKHOCTH OOBSICHATh U3BECTHBIC SIBICHMS npupoaAbl U HAYYHBIC q)aKTLI,
MMpEACKA3bIBATh €11€ HEU3BCCTHLIC SAIBJICHUS,

* MPUBOJIUTH MPUMEPHl MPAKTUUYECKOrO HMCIOIb30BaHMUs (U3MYECKUX 3HAHUN: 3aKOHOB MEXAaHUKH,
TEPMOAVHAMUKHU U 3JIEKTPOJAUHAMUKHU B DHEPIETUKE; PA3JIUYHBIX BUJIOB MIEKTPOMArHUTHBIX U3JIy4CHUH HJIs
pa3BUTHA PaIMO U TEIEKOMMYHHUKAIUH, KBAaHTOBOW (PM3UKHU B CO3JIaHUU SIIEPHON SHEPTETHKH, JIa3€pPOB;

* BOCIPUMHUMATh M Ha OCHOBE IIOJyYEHHBIX 3HAHUH CaMOCTOSITEIbHO OLEHHBATh HH(POPMALHIO,
conepkartytocs B coodmenusix CMU, MaTepHeTe, HaydHO-NIONYISPHBIX CTAThAX.

* IPUMCHATDH ITOJTYUYCHHBIC 3HAHUA I PCIICHHUA (1)I/I3I/I‘ICCKI/IX 3aJa4,
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* ONpenensiTh XapakTep (u3Myeckoro rmnpouecca mo rpaduky, Tadinuie, QGopmyne; H3MEpATh P
(bU3MUECKUX BEIMYHH, IPECTABIISAA PE3yAbTaThl H3MEPEHUH C YIETOM HX IOTPEIIHOCTEH.

1.2.2. IInanupyemMble pe3yJibTaThbl 0CBOCHHS y4eOHOro npeamera B coorsercTeun ¢ PI'OC CI10
u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue npeamMeT uMeeT Npu (GOPMUPOBAHUU U PA3BUTHH OOLIMX KOMIIETCHLIMI:

OK 02. OcymiecTBIATh MOUCK, aHAJIN3 U UHTEPITPETAIINIO HH(POpMAIy, HEOOXOAMMOMN ISl BBITIOTHEHUS
3a11a4 mpodecCuoHAIBHON e TeTbHOCTH;

OK 04. PaGoTarh B KOJUIEKTHBE ¥ KOMaH/IE, 3P PEeKTUBHO B3aUMOICHCTBOBATh C KOJUIETaMH,
PYKOBOJICTBOM, KIIMEHTaMHU;

OK 07. CozneiicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH Cpelibl, pecypcocOepekeHuto, 3hPeKTUBHO
JEHCTBOBATh B UPE3BbIYANHBIX CUTYaLUsX;

OK 09. Vcnosnp3oBaTh HHOOPMAIMOHHBIC TEXHOJIOTHH B IPO()ECCHOHATILHOM eI TEIbHOCTH;

B pamkax mnporpammbl ydyeOHOro mpeAaMeTra OO0y4arouuMmucs ocBauBaloTcs Ju4yHOcTHBIE (JIP),
Metarnpeametneie (MP) u mnpeamernsie pesynbTaThl 0a3zoBoro ypoBHs (IIP6) B coorBercTBUU C
tpeboBanusimu OI'OC cpennero o0uiero oopa3oBaHus.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHOro npeamera "dusnka" JOIKHBI OTpaXkaThb TOTOBHOCTh U
CTIOCOOHOCTh OOYYAIOUINXCS PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CUCTEeMON IICHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX YOEXKIECHUN, COOTBETCTBYIOLIUX
TPAJUIIUOHHBIM IICHHOCTSIM POCCHICKOTO OOINECTBA, pAaCHIMPEHUE JKU3HCHHOTO OIbITa M  OIbITa
NEeSTeNIbHOCTH B IPOIECCEe peajn3allid OCHOBHBIX HAIPaBICHHI BOCIHUTATENBHON JEATENbHOCTH, B TOM
YlCJie B YaCTH:

1) rpak1aHCKOTO BOCTIMTAHUS:

c(OpMUPOBAHHOCTh IPAKAAHCKON MO3UIMK 00Y4aoIIerocss Kak akTUBHOIO M OTBETCTBEHHOI'O UJIeHa
pOCCUICKOro O0IIIeCTBa;

MPUHSITHE TPATUITUOHHBIX 00IIEYETIOBEUSCKUX TYMAHUCTHUECKUX B ICMOKPATHYSCKUX IICHHOCTEHH;

TOTOBHOCTb BECTH COBMECTHYIO JESTENLHOCTh B MHTEPECax IPa’kJaHCKOro OOIIECTBa, y4acTBOBAThH B
caMOyNpaBJIeHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COI[MAIILHBIMH MHCTUTYTaMH B COOTBETCTBUU C MX (YHKIUSAMU U
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTpUOTHUYECKOT'0 BOCITUTAHHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTIDKEHUSM POCCHUHCKHUX YYCHBIX B
o0nacTu (PU3HKHU U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESATEILHOCTH YISHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIero;

4) 5CTETUYECKOT0 BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO PU3NIECKOM
HayKe;

5) TpyZIOBOTO BOCTIUTAHUS:

WHTEpEC K pa3muuHbiM cdepaMm MpodeccuoHANIbHON AeATeIbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(U3UKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymyrned mpodeccuu W peaqn30BBIBATH
COOCTBEHHBIC KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OOpPa30BaHMUIO U CaMOOOPa30BaHUIO B 00JacTH (DU3HKH HA MPOTSHKCHUH
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BCeM KU3HU,

6) KOJIOTUYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh 3KOJOTMYECKON KYJIBTYpPbI, OCO3HAHHE TTI00AIBHOTO XapaKTepa IKOJIOTHYECKUX
npo0em;

IJIJAHUPOBAHUE M OCYLIECTBIICHUE JCHUCTBUM B OKPYKAIOLIEH CpEle Ha OCHOBE 3HAHUA LEJEH
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

Pacuiupenue onbita A€ TEILHOCTH SKOJOTUYECKONW HANIPABICHHOCTH HA OCHOBE MMEIOIUXCS 3HAHUM
1o Gpu3MKe;

7) HIEHHOCTU HAY4YHOT'O IIO3HAHMSL:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAHME IIEHHOCTH HAay4YHOH JeSTeNIbHOCTH, TOTOBHOCTh B TMpolecce H3ydyeHUs (HU3UKU
OCYIIECTBJISITh MPOCKTHYIO U UCCIIEIOBATEILCKYIO JIEATEIbHOCTh MHAUBUYyalIbHO U B TPYyIIIE.

115.8.2. B mporiecce AOCTHIKEHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMbI MO (U3UKE IS
YPOBHSI CpeJIHEr0 00IIero o0pa3oBaHus y 00YYaIOIIUXCsl COBEPIICHCTBYETCS IMOLIMOHAbHBIN MHTEIUICKT,
MIpeIoiararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUSI, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BHJIEThH
HaIpaBIICHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIBHOM cpephl, ObITH yBEpEHHBIM B cele;

CaMOpEryJIMpOBaHMs, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSAM M MPOSBISATH TMOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTpEHHEHl MOTHBAllMY, BKIIOYAIOUICH CTpEeMIIEHHWE K JOCTIIKEHHUIO IEIU U YCIeXy, ONTHMH3M,
WHUIIMATUBHOCTH, YMEHUE JACHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOLIEH CITOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE APYTUX, YYUTHIBATH €r0
MIPU OCYIIECTBIICHUH OOIICHHUS, CTIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMATIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOILIEHHUS C IPYTHUMH JIIOJIbMU,
3a00THTBCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh KOHPIUKTHL.

MeTanpeamMeTHblie pe3yJibTaThl 0CBOCHHUSI IPOTPaAMMBbI CpPeIHero 001uero 00pa3zoBaHus A0JKHbI
0TPaXKaTh:

Osgi1aieHHe YHHUBEPCAJIbHBIMHU MO3HABATEIbHBIMHU A€ CTBUSIMH:

1) 6a3oBbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PHU3NYECKUX SBIICHUSX;

pa3pabaThiBaTh IUIaH pEUICHUS MPOOJIEMBl C YYETOM aHaju3a HWMEIOIIUXCS MaTepUadbHbIX |
HeMaTepuaIbHBIX PECypCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJHTATOB IIEJSIM, OIICHUBATH
PUCKHU TOCTEACTBHIA NeSTENbHOCTH,

KOOPJIMHUPOBATH U BBIMOJIHATH Pa0OTy B YCIOBUSAX PEaTbHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICICTBUS;

pPa3BUBATh KPEaTUBHOE MBITINICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BBIE UCCIIEOBATENLCKUE JCHCTBHS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH MTOHATHAMHI H METOIaMU (PU3MUYECKON HAYKH

BIQJICTh HAaBBIKAMU Y4eOHO-HMCCIEIOBATENIbCKOW U TMPOEKTHOW IEesATeNbHOCTH B o0nacTu (pU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJOB pelleHHs 3afad (pU3NYECKOTro
COJIep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJ0B MTO3HAHMUS;

BIIAJCTh BUJAMU JIEATCTLHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro HWHTEPIpPETaINH,
peoOpa3o0BaHUI0 M IPUMEHEHHUIO B PA3IMUHBIX yUEOHBIX CUTYAIUSAX, B TOM YHCJIE TIPU CO3JIaHUU YUEOHBIX
MIPOEKTOB B 00JacT (HU3MKHY;

BBISIBJISITh TPUYMHHO-CIICACTBEHHBIE CBS3W W aKTyadU3UpOBAaTh 3a/ady, BBIIBUTaTh TUIOTE3Yy €€
pemieHusi, HaXxOOuTh apTryMEHTHhI JUIsl JTOKAa3aTebCTBA CBOWX YTBEPXKICHWUM, 3a/laBaTh IMapaMeTphl W
KPUTEPUHU PEIICHUS;



AQHAIN3UPOBATh TOJYYEHHBIE B XOJE€ PELICHMs 3aJaud pe3yjbTaTbl, KPUTHUUECKU OLIEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBHUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHON NESATEIHHOCTH, B TOM YHCJIE MPH
W3y4eHUHn (HU3UKH,

JIaBaTh OLICHKY HOBBIM CHTYallUsSM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

YMETb NIEPEHOCUTH 3HaHUS MO (PU3HMKE B IPAKTUUYECKYIO 00JIaCTh KU3HEACITEbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIIBUTaTh HOBBIE UJIEH, MPeJlaraTb OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS;

CTaBHUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.

3) pabota c uHpopMaIUeii:

BJIAJICTh HABBIKAMH IIOJIy4e€HUS HHPOpPMaIUU (U3NYECKOTO COACPIKAHUS U3 HMCTOYHMKOB PA3HBIX
TUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh MOUCK, aHAIN3, CUCTEMaTH3alUI0 U UHTEPIPETalnio HH(OpMauu
Pa3NUYHBIX BUAOB U (POPM IPEICTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

UCIIOJIb30BaTh CpeACTBa HH(OPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTMM B pELIEHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX 3a7ad ¢ COOMI0IeHHEeM TpeOOBaHUIl 3PrOHOMHUKH,
TEXHUKA O€30MacHOCTH, THTHUEHBI, pPECypcocOEpeKeHHs, TMPaBOBBIX W ATHYECKHX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEPKAHHWS B Pa3IUYHBIX (opMarax € Y4YeTOM Ha3zHAUYCHUS
nH(OpPMALIUY U 1IeNIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANIBbHYIO (hOpMY MPECTABICHUS U BU3YAIIU3AIINH.

Ogi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) obmeHue:

OCYIIECTBIISITH OOIIEHHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOI NESATEIHHOCTH,

pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) coBMeCTHas JeSTEIbHOCTb:

MOHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHOM U MHAMBUAYAJIbHON padOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI C yueTOM OOILIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WieHa KOJIJIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBAThH JIEHCTBUSA IO €€
JOCTUKEHHIO: COCTABJIATh IUIaH JIEUCTBUM, paclpeaesaTh pojid C yYeTOM MHEHMM y4aCTHUKOB, 00CYX/aTh
pe3yabTaThl COBMECTHON pabOThI;

OLICHMBAaTh KaueCTBO CBOEr0 BKJIAJa M KaXJ0ro y4YyaCTHHMKAa KOMaHAbl B OOMIMH pe3ynbTar Io
pa3paboTaHHBIM KPUTEPHUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UAEH C MO3ULMU HOBU3HBI, OPUTHHATILHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPAaTErMUECKOe TIOBEJIEHUE B Pa3JIMYHBIX CHUTyalUsX, HPOSBIATh
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryaIsTHBHBIMH e CTBUSIMU:

1) camoopranuzanus:

CaMOCTOSITENIbHO OCYHIECTBIISITh MTO3HABATENIbHYIO JI€ATEIbHOCTh B 00JIaCTH (PU3UKU M aCTPOHOMMUH,
BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATh COOCTBEHHBIE 33]aUH;

CaMOCTOSITENIbHO COCTaBJISATh IUIAH PEIIEHUs PAacueTHhIX M Ka4eCTBEHHBIX 3ajiay, IJIaH BHITIOJHEHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOLIUXCSl PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPeNOYTeHUH];

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO SPYAUIMH B 00J1aCTH (PU3HKH, TOCTOSHHO MOBBIILIATh
CBO 00pa3oBaTeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb!

JIaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTb KOPPEKTHUBBI B JIEATENBHOCTD, OLIEHUBATh COOTBETCTBUE
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Pe3yabTaTOB LIETSIM;

BJIaZICTh HABBIKAMH I103HABATENBHON pedaeKkcnn Kak OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA H
MBICIMTEIBHBIX POIECCOB, X PE3YIHTATOB U OCHOBAHUH;

UCIIONIb30BATh MPUEMBI PEQIICKCHH /ISl OLIEHKU CUTYalllH, BEIOOpPA BEPHOTO PEILICHHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATDH PELICHHS M0 UX CHIDKEHUIO;

NPUHUMATh MOTHUBBI M aPTYMEHTBI IPYTUX IPHU aHAN3E PE3YIbTaTOB JIESTEIbHOCTH.

3) npunsTHE CE0S U IPYTUX:

NpUHUMATH ce0s1, TOHUMast CBOM HEAOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3E PE3yJIbTAaTOB JAEATEIbHOCTH;

NPU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OLIHOKY.

IIpenmeTHble pe3yjbTaThl OCBOEHHSI NMporpamMmbl no ¢usuke. B mpoumecce u3ydeHusi Kypca
(pu3ukH 00yyaromMiicss HAYYUTCH:

l. JIEMOHCTPHPOBATh Ha MPHMEPax POk M MECTO (U3UKHA B (OPMHPOBAHUH COBPEMEHHON HAyYHOH KapTHHBI MHpa, B
Pa3BUTHUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU ACSITEIbHOCTH JIOACH;
2. YUUTBHIBATh TPAaHHIbBl NPUMEHEHUS! M3YYEHHBIX (HU3MYECKUX MOJENEH: MaTepHajibHas TOYKa, WHEpLMalbHAs CHCTeMa
oTcueTa, abCOJIOTHO TBEPIOE TeJO, HMICAJbHBIA ra3, MOJAEINM CTPOCHUS TIa30B, >KUAKOCTEH W TBEPABIX Tell, TOYCYHBIN
JNEKTPUYUECKHUH 3apsii IPH PelIeHHH (PU3UYECKUX 3a/1a4;
3. pacnio3HaBaTh (U3UUECKHE SBICHUs (MIPOLECCH) M OOBSCHATH MX Ha OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-
KAHETHYECKOH TEOPHUH CTPOSHHsI BEIIECTBA M JJICKTPOJMHAMHUKH: pPAaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSIMOIHHEHHOE
IBIDKEHUE, CBOOOTHOE TaleHHe Tell, NBIKCHHE 10 OKPYKHOCTH, WHEPIWS, B3auMojeicTBue ted, auddysus, OpoyHOBCKOe
IBIDKEHUE, CTPOCHHE JKHUAKOCTEH W TBEpIBIX TN, M3MEHEHHE o0beMa Tell NIPH HarpeBaHUH (OXJIAXICHHH), TEIUIOBOE
paBHOBecHe, HCIAapeHUe, KOHICHCANUs, TUIaBIICHHE, KPUCTAJUIH3ANs, KUIICHHE, BIAYXHOCTh BO3/yXa, MOBHIIICHUE IaBIICHHUS
ras3a IIpH ero HarpeBaHUH B 3aKPHITOM COCYE, CBA3b MEXIY IapaMeTpaMH COCTOSHHS T'a3a B U30IPOIIECCax, dICKTPU3AIHS TEI,
B3aUMOJECICTBUE 3aps/I0B;
4. OIUCHIBATh MEXaHUYECKOE JABHKEHHUE, UCIIONB3Ys (prU3nNUecKie BeJIMYMHBL: KOOPAUHATA, MyTh, IEPEMEICHNE, CKOPOCTb,
YCKOpEHHE, Macca Tesa, CHJIa, UMIIYJIbC Tejla, KHHeTHYecKas SHEeprus, NMOTEHIMalbHas 3HEeprus, MexaHudeckas paboTa,
MeXaHHU4YecKas MOIHOCTh;, MNpPU ONMCAHMM MPAaBHIBHO TPAKTOBAaTh (U3MUECKUH CMBICT HCHONB3YEMBIX BEJIMYHMH, HX
0003HaYCHNS U €UHHILIBI, HAXOIUTH (POPMYJIBI, CBSI3BIBAIOIINE JaHHYIO GU3NYECKYIO BETHYHUHY C IPYTHUMHU BeTHYHHAMY;
5. OIMCHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEN W TEIUIOBBIC SBIICHUS, MCIIONB3YS (PH3HUYECKUE BEIMYHUHBL: JTABIICHHC
rasa, TeMIlepaTypa, CPeHHAS KHHETHYEeCKas DHEPTus XaOTHYECKOTO IBIKCHUS MOIEKYI, CPEeTHEKBAJpaTHYHAs CKOPOCTh
MOJIEKYJI, KOJHYECTBO TEIUIOTHI, BHYTPESHHSS YHEPIUs, paboTa raza, KodQQHIHUCHT MMOJIE3HOTO IEHCTBUS TEIIOBOTO ABUTATEIIS,
MPY OTMCAaHWU TPABUIIEHO TPAKTOBATh (PU3MYCCKHUIA CMBICI MCIIONB3YEMBIX BEIHMYUH, WX 0003HAYCHHS W CIMHHIIBI, HAXOTUTh
(hopMyJIBI, CBA3BIBAIOIINE TaHHYIO (U3NIECKYIO BETUUNHY C IPYTHMHU BEITUINHAMI,
6. ONHKCHIBATh M3YYEHHBIE D3JEKTPHUECKHE CBOMCTBAa BEWIECTBA M AJIEKTPUYECKHE SBICHUS (IIPOIECCHI), HCIONB3Ys
(u3ndeckue BEIMYUHBL: JIIEKTPUYECKUH 3apsii, AJIEKTPUUYECKOe II0Jie, HAMpPsHKEHHOCTh MOJs, TOTEHIWal, pPa3HOCTh
MOTEHIMAJIOB;, NPU OINUCAHMM IPAaBWIBHO TPAKTOBaTh (PU3MYECKUI CMBICI HCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAuYEHHS U
€MHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE JaHHYIO (PHU3NYECKYIO BEIMUYHHY C IPYTHMHU BETHYNHAMY;
7. aHaIM3MPOBaTh (U3MUECKHE MPOLECCHI M SIBJICHHUS, HCHOIb3Ys (U3MYECKUE 3aKOHBI U MPUHIHUIIBI: 3aKOH BCEMUPHOTO
tarotenus, I, II u Il 3axonsl HeloTOHA, 3aKOH COXpaHEHMs] MEXaHUYECKOW IHEPTHH, 3aKOH COXPaHEHUs] UMITYJIbCa, IPUHLIMII
CYNEPIO3UINN CHJI, IPUHINI PaBHOIIPABHUS WHEPIUAIBHBIX CHCTEM OTCYETa, MOJICKYJIIPHO-KHHETHYECKYIO TEOPHIO CTPOCHUS
BEILIECTBA, I'a30BBIC 3aKOHBI, CBA3b CpEeIHEH KWHETHUECKOH OSHEPTMH TEIUIOBOIO JBWKEHHS MOJEKYJI C aOCOJIOTHON
TEeMIepaTypoi, MepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHMs 3IEKTPUYECKOro 3apsiaa, 3akoH Kynona, mpu stom
pa3nuyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHa, €ro MaTeMaTHYecKoe BBIPAKEHHE U YCJIOBHS (TpaHHIBI, 00JIacTH)
NPUMEHHMOCTH;
8. OOBSICHATE OCHOBHBIC NPHUHIMITEI JACHCTBHS MAIIWH, MPUOOPOB M TEXHHUYECKUX YCTPOMCTB; pa3iuyuaTh YCIOBHSA HX
0e301acHOTO NCIIOTIH30BAHMUS B IOBCETHEBHOM KU3HHY;
9. BBINOJIHATh JKCIIEPUMEHTHl 0 HMCCIEJOBAHUIO (M3MYECKHUX SBICHHH M TPOIECCOB C HCIONB30BAaHHUEM TMPSMBIX H
KOCBEHHBIX H3MEpEHWH, Tpu 3ToM (HOpMYIHpOBaTh NpoOsieMy/3afady W THUIOTE3y Y4eOHOro JKCIepHMEHTa, coOuparth
YCTaHOBKY M3 NPEJIORKEHHOTO 000pYI0BaHUS, IPOBOIUTE OMBIT U (JOPMYIIHPOBATH BBIBOJIBI;
10.  ocymiecTBIISITh NpsMblE U KOCBEHHBIE M3MEpeHMs (M3MUYECKUX BEJIMYMWH, NPH 3TOM BHIOMPATh ONTHUMAJBHBIA CIIOCOO
M3MEPEHUS U HCIIOJIb30BaTh U3BECTHBIE METO/IbI OILIEHKH ITOTPEITHOCTEH H3MEpEHHH;
11.  wcchuemoBaTh 3aBUCUMOCTH MEXIY (DU3MYECKHMH BEIHMYHMHAMHU C HCIOJIH30BAHWUEM IMPSMBIX H3MEPCHHH, IPU ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHOIH 3aBUCHMMOCTH (PM3MUECKUX BEJIMYMH B BHIE TaOmui u
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rpadMKoB, AeJIaTh BEIBOABI IO PE3yIbTaTaM HCCIIC0BAHUS;

12.  coOmonath mpaBuiia 6€30MacHOTO TPy/Ja MPU MPOBEACHUH HUCCICIOBAaHUN B paMKaxX ydeOHOTO dKCIIEPUMEHTa, Y4eOHO-
WCCIIEIOBATEIbCKOH W MPOCKTHOH JEATENFHOCTH C WCIIONB30BAaHHEM M3MEPHTENBHBIX YCTPOHCTB M JIaDOpaTOPHOTO
00opynoBaHuS;

13.  pemarts pacdeTHbBIC 3a1a4X C SIBHO 3aJaHHOH (PH3HUECKOW MOJIEINBIO, HCIONB3Ys (pr3ndecKre 3aKOHBI M MPHUHIIAIEI, Ha
OCHOBE aHajlM3a YCIOBHA 3afadyll BHIOMpaTh (U3WYECKYI0 MOZETb, BBIACIATH (PH3WUYECKHE BEIUYMHBI U (HOPMYIIH,
HEO0OXONMEBIE JIS €€ PEICHUSs], IPOBOJAUTD PACUEThl U OLIEHUBATH PEAIbHOCTH MTOJIYYEHHOTO 3HAUCHUSI PU3NIECKON BEJTMYHMHBI;
14.  pemarth Ka4eCTBEHHBIE 3a]Ja4M: BBICTPAUBATh JOTUYECKH HENPOTUBOPEUHBYIO [IETIOYKY PACCYKIACHUH C HCIOJIb30BAHUEM
M3y4YEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NYECKUX SBIICHUII;

15. wucmonmb3oBaTh NPH  pELIEHMHM YYeOHBIX 3a7ad COBPEMEHHbIE HH()OPMAIMOHHBIE TEXHOJIOTHMHM JUIS IIOHMCKa,
CTPYKTYPHPOBAHUS, HMHTEPIPETAlMU ¥ IPEACTABICHHUS Y4eOHOH W HaydHO-TOMYJSpHOH HWH(OpMAalUH, MOIYYCHHOW H3
Pa3IMYHBIX HICTOYHUKOB, KPUTHIECKH aHATM3UPOBATH MOIyIaeMy0 HHPOPMALIHIO;

16.  TpuBOIUTH IPUMEPH BKJIaga POCCHUICKHUX U 3apyOe)KHBIX YUEHBIX-(PH3UKOB B pa3BUTHE HAYKH, OOBICHEHHUE IIPOLIECCOB
OKPY’KaIOMIET0 MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

17.  wWcmomp30BaTh TEOpETHUECKHWE 3HAHUS IO (DU3WKE B IMOBCETHEBHOH JKU3HH Ui oOecreueHus OE30MacHOCTH MpHU
oOpamieHnn ¢ MprOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, IJII COXPAHEHUS 30POBBS U COONIONICHHUS HOPM KOJIOTHIECKOTO
MOBEJICHUA B OKpYXalollel cpee;

18.  paboTaTe B Tpynme ¢ BBIOJHEHUEM Pa3JIMYHBIX COLHMAJBHBIX POJIEH, IUIAHMPOBATh PabOTy TPYIIBI, paldOHAIBLHO
pacnopeacisaTb 00sI3aHHOCTH U IJIaHUPOBATh ACATCIBHOCTL B HECTAHAAPTHBIX CUTYyAlUAX, OLUCHUBATH BKJIAJA KaXJIOro u3
YYaCTHHUKOB T'PYIIIB B PELICHUE PACCMaTPUBAEMOM MTPOOIIEMBI;

19.  neMOHCTpHpOBaTh Ha NpPUMEPax PoJib U MecTO (HU3MKH B (POPMUPOBAHMH COBPEMEHHOIH Hay4HOW KapTHHBI MHpPa, B
Pa3BUTHH COBPEMECHHOW TEXHUKH M TEXHOJIOTHH, B IPAKTHYCCKON AEATEIHHOCTH JIFOJCH, IIEIOCTHOCTh M €IUHCTBO (PH3MUECKON
KapTHHBI MUPA;

20.  y4YUTHIBaTh TPAHUIBI MPUMCHEHHUS W3YyUCHHBIX (QH3MUCCKUX MOMEJCH: TOUYCUHBIN JIIEKTPHICCKUU 3apsi, JIyd CBETa,
TOYCYHBIA UCTOUHUK CBETA, SIIEPHAS MOIEIH aTOMa, HYKIOHHAsI MOJICNIb aTOMHOTO sIIpa MPH PEIICHUH (PH3HYeCKIX 3a1a4;

21.  pacmo3HaBaTh (U3NUECKHE SBICHUS (TIPOLECCH) U OOBICHATH MX HA OCHOBE 3aKOHOB AJIEKTPOJWHAMHUKH W KBaHTOBOI
(1)I/ISI/IKI/II QJICKTpUYCCKasd IMPOBOAUMOCTD, TCIIJIOBOC, CBETOBOC, XUMHUYCCKOE, MArHuTHOC I[eﬁCTBHH TOKa, BSaHMOHeﬁCTBHe
MAarduToOB, JJICKTpOMAarHuTHass WHAYKIIUA, [[eﬁCTBPIe MAardHMTHOro IioJid Ha MPOBOAHUK C TOKOM H HBH)KymHﬁCH 3apin,
DIIEKTPOMArHUTHbIE KoJieOaHHMsT M  BOJIHBI, MPSMOJMHEHHOE paclpoCTpaHEHHWE CBETa, OTPaKeHHe, IpeJOMIICHUE,
uHTepdepeHIrs, TuGPaKIKI U MOJIPHU3ALUI CBETa, TUCIIEPCHs CBeTa, (poTodnekrprueckuii addekt (horoaddekr), cBeToBOC
JIaBJICHUE, BOSHUKHOBEHHE JIMHEIUATOro CIeKTpa aToMa BOJIOpO/ia, €CTECTBEHHAs! M UICKYCCTBEHHAsI PaJIMOaKTUBHOCTb;

22.  ONHCHIBATH M3YYCHHBIC CBOMCTBA BEIIECTBA (IIMCKTPUUCCKUE, MATHUTHEIC, ONTHYECKHUE, IIEKTPHICCKYIO TIPOBOAUMOCTH
Pa3IMYHBIX CPeM) M JICKTPOMATHUTHBIC SBICHUS (IIPOIECCHI), UCIIONB3YS (PU3NIECKUE BETHMIMHBL: JICKTPUICCKHN 3apsijl, CHla
TOKa, HIIEKTPUIECKOE HAIPSOHKCHUE, DIEKTPHUYCCKOE COTIPOTUBIICHUE, PA3HOCTh OTEHIIMAIOB, AIEKTPOIABIDKYIIAsl CHIa, padoTa
TOKa, MHIYKIWS MarHUTHOTO MO, cuia Awmmepa, cuina JlopeHIa, WHIYKTHBHOCTh KATYIIKH, SHEPTHA JJEKTPUIECKOTO U
MarHUTHOTO TOJICH, IEPUOI U YacTOTa KoJieOaHUH B KoJeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKAa B IMPOLECCEe TAPMOHHUYECKIIX
QJICKTPOMAarHuTHBIX KOHe6aHHﬁ, (bOKyCHoe PaCCTOSAHUEC U ONTHUYCCKasd CUJia JIMH3bI, IPU OIMMUMCAHUHN IPAaBUJIBHO TPAKTOBATH
(I)I/I3I/I'-IeCKI/II\/'I CMBICJT MCIIOJIB3YEMbIX BECJIWYUH, UX 0003HaUYeHNus U CAVHUIBI, YKa3blBaTbh (bOPMyJ'H:I, CBA3BIBAIOIIUE NAHHYIO
(bl/ISI/IlIeCKyIO BCJIMYMHY C APYTUMHU BECIIMYUHAMU,

23. OIMMCBbIBATH U3YUYCHHBLIC KBAHTOBLIC ABJICHHUA W TMPOUECCHI, HCIIOJIb3Yys (bl/ISI/I‘IeCKI/Ie BCJIMYUHBI: CKOpPOCTH
QJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBE€TA, SHECPTUA U UMITYJILC (bOTOHa, nepuo noJjrypacriaja, dHEpTUus CBA3U
aTOMHBIX S€p, NPH ONUCAHMM TPABHIBHO TPAKTOBATh (PU3MYECKHH CMBICI HCIIOJIb3YEMBIX BEIMYHMH, UX O0O3HAYeHUS U
€/IMHMLIBI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMH BEJIMYNHAMH, BEIYHUCIISATH 3HAUCHHE
(U3MYECKOI BEIIMUNHEI;

24.  aHanM3MpoOBaTh (PU3MUYECKHE NPOLECCH M SBICHHS, HCHONbB3Ys (PU3NUECKHE 3aKOHBI M MPUHIUMBL: 3aKoH OMa, 3aKOHBI
MOCJIC/IOBATENILHOTO W MapajuIeIbHOTO COEAMHEHUS IIPOBOJHMKOB, 3akoH Jxoyms-JIeHa, 3akOoH 3JIEKTPOMarHUTHOM
MHIYKIUH, 3aKOH MPSMOJIMHEWHOrO pAaclpOCTPaHEHMs] CBETa, 3aKOHBI OTPAXKCHUS] CBETA, 3aKOHBI IPEJOMIICHHS CBETa,
ypaBHeHHE DWHIITEHHa ANt QoTodPdeKTa, 3aKOH COXPAHEHHUS SHEPTHUH, 3aKOH COXPAHEHHS MUMITYJbCa, 3aKOH COXPAHECHHUS
JNEKTPUYECKOT0 3apsi/ia, 3aKOH COXPAHEHHUs] MacCOBOTO YHMCIIa, MOCTYJIAThl bopa, 3aKoH paJinOoakTHBHOTO paciaja, Npu 3TOM
pa3nuyarh CIOBECHYI (OPMYJIHPOBKY 3aKOHA, €ro MareMaTHYeCKOe BbIpaXEHHE U YCJIOBUS (TpaHMIBl, 0O0JIACTH)
MMPUMEHNUMOCTH,

25.  ompenensTh HalpaBiIeHHE BEKTOPA MHAYKIIMM MAarHUTHOTO I10JISl IPOBOJIHUKA C TOKOM, CHIIBI AMIiepa u cuitbl JlopeHna;
26.  CTPOWTH U OIMCHIBATh N300pa’KeHHE, CO3/1aBaeMOe IIOCKHM 3€PKaioM, TOHKOH JINH30H;

27.  BBINOJHATH AIKCIICPUMEHTHI 110 HCCIICAOBAHUIO (PU3NYECKUX SIBIEHHH W IIPOLECCOB C HCIIOIb30BAaHHMEM MPSIMBIX H
KOCBEHHBIX HM3MEPEHHH: HpU 3TOM (OpPMYIHpOBaTh IpolieMy/3afady M THIOTE3y y4eOHOTro SKCIepUMEHTa, coOuparb
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YCTaHOBKY U3 IPEIIOKCHHOTO 000PYIOBaHUS, POBOJUTH OMBIT U ()OPMYIHPOBATH BHIBOJIBI,

28.  OCYIIECTBJIATH MPSMbIE W KOCBEHHbIE M3MEPEeHUs (PU3MYECKMX BEIMYMH, TPHU OTOM BBIOMpATh ONTHMAaJbHBIH CIOCO0
M3MEPEHUSI U MCIIOIb30BaTh H3BECTHBIE METO/IbI OILIEHKH MOTPEIIHOCTEH H3MEPEHHI;

29.  ucclenoBaTh 3aBUCHMOCTH (DU3MUECKHX BEIMYHMH C MCIOJIB30BAHUEM MPSMBIX M3MEPEHUI: MPH 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PUKCHPOBATH PE3yJbTAThl MOIYUYCHHOW 3aBUCHMOCTH (PU3MYECKUX BEJIMYUH B BHJE TAaOMHUI U rpadukoB, nenath
BBIBOJIBI 110 PE3YJIbTATAM UCCICOBAHMUS;

30. coOmoaath mpaBuiIa 0€30MaCHOTO TPYAA MPU MPOBEICHUH UCCICIOBAHUN B paMKaX y4eOHOrO 3KCIEpPUMEHTa, yueOHO-
UCCIICIOBATEIbCKOH W MPOCKTHON JEATCIILHOCTH C UCIOJNB30BAaHHEM M3MEPHUTCIBHBIX YCTPOHCTB M JIAOOPAaTOPHOTO
000pyI0BaHUS;

31.  pemath pacyeTHbIC 3a/Ia4M C SIBHO 3aJaHHON (PH3UUECKOW MOJIENBIO, MCIONB3Ys (BHU3UUCCKUC 3aKOHBI U MPUHIIUIBI, HA
OCHOBC aHalM3a YCIOBHS 3a7aydl BBIOUPaTh (U3HYCCKYIO MOJETb, BBIACIATh (QU3MYCCKHE BCEIMYHMHBI U (HOPMYJIHI,
HEOOXONMBIE JIJIS €€ PEICHUS, IPOBOUTh PACUETHI U OLICHUBATH PEabHOCTH MOIYUYECHHOTO 3HAUCHUST PU3NICCKON BETHYHHBL,
32.  peuath Ka4eCTBEHHbIC 33[]a4l: BHICTPAHBATh JIOI'MYECKH HEIPOTUBOPEUUBYIO [IETIOUKY PACCYKACHHIA C UCIIOIb30BAHUEM
M3y4YEeHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SIBICHUII,

33.  uCmonb30BaTh MPU PEUICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIe HH(POPMAIMOHHBIE TEXHOJOTHH ISl  [OWCKa,
CTPYKTYPHUPOBAHUS, HMHTEPIPETAIlMA U TPEACTABICHHS Y4eOHOH W HaydHO-TMOMyJISIpHONH HWH(OpPMALUK, MOIYYCHHOW W3
Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKHU aHAIIM3UPOBATh I0JIy4aeMyto HH)OPMALHIO;

34.  OOBSCHATH NMPHUHIMIIBI ISHCTBHS MaIlIWH, TPHOOPOB U TEXHHMYECKUX YCTPOWCTB, pa3iMyarh YCJIOBHUS MX 0€30MacHOTO
HUCIIOJIb30BAaHUS B HOBCCHHCBHOﬁ JKHU3HU,

35.  OpUBOAMTH MPUMEPHI BKJIAAa POCCUMCKUX M 3apyOe)KHBIX YUCHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE TIPOLIECCOB
OKpY>KaroIIero MyUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

36.  HCMONIBb30BaTh TEOPETUYECKUE 3HAHUS MO (DU3MKE B TMOBCEAHEBHOM JKM3HU sl obecrieueHHss OE30MACHOCTH TMPH
o0palleHnu ¢ TPHOOPaMU U TEXHUYECKHMH YCTPOMCTBAMU, Uil COXPAHECHUS 3I0POBbSl M COOMIOICHUS HOPM JKOJIOTHYECKOTO
MOBE/ICHHS B OKPYXKAIolIei cpese;

37. pabortarth B TPYyIMIE C BBIMOJHCHHEM PA3JIMYHBIX COLHMAJBHBIX POJCH, MIAHUPOBATh PabOTy TPYIIIbI, PAUOHATIHHO
pacnpesenaTh O0S3aHHOCTH W IJIAHUPOBATh JCSITENLHOCTh B HECTAHJAPTHBIX CUTYAlMsAX, OLCHUBATH BKJIAJ KaKIOTO U3
YYaCTHHUKOB TPYIIIBI B PEIICHUE PACCMaTPUBACMOM MPOOJICMBI.

JIM4HOCTHBIE pe3y/IbTaThl peaju3allii NPOrpaMMbl BOCIIMTAHUS JIP
(1ecKpUNITOPHI)

1. I'pa:xknaHckoe BocIUTAHUE

ChopMHpOBaHHOCTB TPAXKIAHCKOH TO3UIIMK 00yJaroNIerocsi Kak akTHBHOTO H JIP 1.1
OTBETCTBEHHOTO WIEHAa POCCUICKOT0 00IIeCTBa.

Oco3HaHue CBOMX KOHCTUTYLIMOHHBIX NIPaB U 00s13aHHOCTEH, yBa)KEHHE 3aKOHA U JIP 1.2
MIPaBOTIOPSIKA.
IIpunsarue TPaIUIMOHHBIX HAI[MOHAJIBHBIX, OOIIEYEIOBEUECKUX TYMAHUCTHYECKUX JIP 1.3

Y JI€MOKPATHYECKUX [IEHHOCTEH.

I'oTOBHOCTB IPOTHBOCTOATH NAEOJIOTHN SKCTPEMU3Ma, HAIMOHATIM3Ma, KceHo(hoOuH, JP 14
JUCKPUMHUHAINHY TI0 COLUAIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIHOHAIBLHBIM MPU3HAKAM.

I'OTOBHOCTH BECTH COBMECTHYIO IEATEIHHOCTh B MHTEPECAX TPaXKTaHCKOTO 0OIIEeCTBa, JP 1.5
Y4acTBOBAaTh B CAMOYIIPABJICHUU B IMPO(ECCHOHATIBLHON 00pa30BaTeIbHOM OPraHU3aIH U
JIETCKO-FOHOIIIECKUX OpTraHU3alusX.

YMeHnue B3auMoIeCTBOBATh C COLIMATbHBIMU HHCTUTYTaMU B COOTBETCTBHH C UX JIP 1.6
(GyHKIIUAMY U HA3HAUYCHUEM.

I'0TOBHOCTB K TyMaHUTapHOU U BOJIOHTEPCKOH €ATEIbHOCTH. JIP 1.7

2. HanHOTl/l‘IECKOC BOCIIMTAHHUE

ChopMHPOBaHHOCTD POCCHIICKOM IpaXKIaHCKOH UIEHTUYHOCTH, TATPHOTH3MA, YBAXKEHUS K JP 2.1
CBOEMY Hapoay, 4yBCTBa OTBETCTBEHHOCTH Nepes PoanHoM, ropaocTu 3a cBoi kpail, CBOIO
Ponuny, cBOM s3bIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAJILHOTO HApOAa
Poccun.
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LleHHOCTHOE OTHOIIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM, HCTOPHYECKOMY M IPHPOJHOMY JIP 2.2
HacJIeIMI0, TAMATHUKAM, TpaauLusaM HapoaoB Poccun, noctiwkenusm Poccuu B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOIOTUAX U TPYJE.
Wpneitnas yO0exI€HHOCTb, TOTOBHOCTb K CIIy>KeHHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTh JIP 2.3
3a ero cyas0y.
3. lyXOBHO-HPABCTBEHHOE BOCIINTAHUE
Oco3HaHNE TyXOBHBIX IEHHOCTEH POCCHHCKOT0 HApoaa JIP 3.1
ChopMHPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEJICHUS JIP 3.2
CrnocoOHOCTh OIIEHMBATH CUTYALMIO U IPHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha JIP 3.3
MOpPaJIbHO-HPABCTBECHHBIE HOPMBI M IIEHHOCTH
Oco3HaHue JTUYHOTO BKJIa[a B MOCTPOCHHUE YCTOWIMBOTO OYAYIIETO JIP 3.4
OTBETCTBEHHOE OTHOIICHHUE K CBOMM POJUTEINSAM U (WIIH) APYTUM WICHAM CEMbH, CO31aHHIO JIP 3.5
CEMbH Ha OCHOBE OCO3HAHHOT'O MPUHATHS LIEHHOCTEH
CEMEHHON KU3HU B COOTBETCTBUU € TPAULUAMU HapoaoB Poccuu
4. JcTeTHYecKOe BOCIINTAHUE
OcTeTHyecKoe OTHOIIEHUE K MUPY, BKIIIOYAst 3CTETHUKY ObITa, HAYIHOTO M TEXHUYECKOTO JIP 4.1
TBOPYECTBA, CIIOPTA, TPY/a U OOIIECTBEHHBIX OTHOLICHU
CriocoOHOCTh BOCIIPHHUMATH Pa3JINuHbIC BU/IBI UCKYCCTBA, TPAAUIIMU U TBOPYECTBO CBOETO JIP 4.2
U IpYTHX HApOJAOB, OIYLIaTh YMOIHOHAIBEHOE
BO3JEICTBUE UCKYCCTBA
Y06eXIeHHOCTh B 3HAYMMOCTH IJIsl TMIHOCTH U OOILIIECTBA OTEYECTBEHHOTO U MUPOBOTO JIP 4.3
HCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPAIUIIMHA U HAPOJAHOTO TBOPUECTBA
I'0TOBHOCTB K CaMOBBIPAKEHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE IIPOSBIIATh JIP 4.4
KadyecTBa TBOPUECKOU IMYHOCTH
5. ®u3nyeckoe BOCHUTAHHE
ChopMHPOBaHHOCTB 30POBOTO U 6E30MacCHOr0 00pa3a )KU3HHU, OTBETCTBEHHOTO OTHOIICHHS JIP 5.1
K CBOEMY 3JI0POBBIO
[TotpebHOCTH B HU3MUECKOM COBEPLICHCTBOBAHHH, 3aHATHAX CIOPTUBHOO30POBHTEILHOM JIP 5.2
JIESITETIBHOCTBIO
AKTHBHOE HENPUSATHE BPEIHBIX IPUBBIUEK M MHBIX (JOPM ITPUUNHEHUS Bpeaa GU3NIECKOMY JP 5.3
U TICUXUYECKOMY 3JI0POBBIO
6. TpyaoBoe BocUTaHue
T'oToBHOCTB K TPYIY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE. JIP 6.1
I'oTOBHOCTB K aKTHBHOM J€ATEIBHOCTU TEXHOIOTMYECKON U COLMAIbHON HANIPABIEHHOCTH, JIP 6.2
CIOCOOHOCTH MHUIIMHPOBATH, INTAHUPOBATh M CAMOCTOSTENILHO BBINOJIHSTEH TaKyIO
JIESITETIBHOCTD.
Wurepec k paznuyHbiM cdepam npodecCHOHATBHON IeSITENbHOCTH, YMEHHE COBEPIIATH JIP 6.3
OCO3HAHHBIH BBIOOD Oyymieil mpodeccuy U peann3oBbIBaTh COOCTBEHHbIE KU3HECHHBIC
TUTaHBI.
['oTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CAaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JIP 6.4

JKU3HHU.

7. IK0JIOTHUECKOEe BOCIIUTAHHE
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OKOHOMHMYCCKUX MPOLUECCOB HAa COCTOSIHUC HpI/IpOﬂHOﬁ n COIII/IEU'ILHOﬁ Cpeabl, OCO3HAHUEC

ChopMupOBaHHOCTH KOJIOTHYECKON KYIBTYPbI, HIOHUMAaHHE BIUSHUS COIIMATIBHO- JP 7.1

ri100aabHOTO XapakTepa 3KOJIOTMICCKUX Hp06ﬂeM.

IInanupoBanue U OCYLIECTBICHUE ACUCTBUNA B OKPYXKAIOLIEH Cpeie Ha OCHOBE 3HAHUA Lielled JIP 7.2

yCTOfI‘IPIBOI‘O Pa3BUTHA YCTIOBCUCCTBA.

AKTHBHOE HENpUATHE ACHCTBUN, TPUHOCSIIUX Bpe] OKpYKaroIlel cpee. JP 7.3

YMeHue NporHO3UPOBaTh HEOIArONPUSATHBIE IKOJIOTHUECKUE TTOCIEACTBUSL JIP 7.4
NpeANpPUHUMAEMbIX JEHCTBUM, IPEAOTBPAILATE UX.

Pacmmpenne onbiTa 1esTEIbHOCTH HKOJIOTHUECKOW HAPaBIEHHOCTH. JIP 7.5

8. lleHHOCTH HAYYHOI'0 NO3HAHMSA

CdopMUpPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS JIP 8.1
HAYKH U OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HA IUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO

OCO3HAHHIO CBOETO MECTa B MOJIHUKYJIBTYPHOM MHpE.

CoBEpIICHCTBOBaHNE SI3bIKOBOH M YUTATENBCKON KYIbTYPHI KaK CPEACTBA B3aUMOACHCTBHUS JIP 8.2

MCXKAY JIIOABMU U IO3HAHUA MHUpPaA.

Oco3HaHue IIEHHOCTH HAY4YHOH NIeATETbHOCTH, TOTOBHOCTD OCYIIECTBIIATH MPOEKTHYIO U JIP 8.3

HCCICA0BATCIIbCKYIO ACATCIIBHOCTh MHANBUAYAJIbHO U B I'PYIIIC.

1.3. [lepevyeHb TeM HHAUBUAYAJIbHBIX IPOCKTOB

03N LN kAW~

NS NS I NS T NS I NS I e e T e e e N L  ®)
PO, OO P, WD —O

25.

. I3ydeHune paboThl 3J1IEKTPOMAarHUTHOIO PEJIe.

. U3ydeHue paboThl 21IeKTpOIBUTATENEH.

. I3ydueHue CeHCOPHOro aHTUCEIITUKA.

. U3ydenue paboTbl OBITOBOTO XOJIOIUIbHUKA.

. UccnenoBanue mpoOIeMbl ¥ IIEPCIICKTUB UCITOJIb30BAHUS HCTOYHUKOB CBETA.

. TerioBbIe ABUTATENN U OXpaHa OKPYKAIOIIEH Cpebl.

. DBOJIIOIHS JIEKTPOMOOMIICH.

. I3y4eHne TeXHUYECKUX BO3MOXKHOCTEH pOOOTU3NPOBAHHBIX MOKAPHBIX KOMILIIEKCOB.
. I/I3y‘~I€HI/I€ (1)1/131/ILIGCKI/IX OCHOB IaTYUKOB SaI[I)IMJ'IéHHOCTI/I.

. PazpaboTtka Mozienu poboTa-pa3Be1uuKa i OCyIECTBIEHHUs paboT MO CIIACEHHUIO JII0/IeH Ha IoXKape.
. buonornueckoe aeicTBre paguanyy.

. I3yuenue paguanioHHOTro )oHa B 3/1aHUM YU€OHOT'O 3aBE/IEHUS U €€ OKPECTHOCTSX.

. UcTopus co3nanus saepHoit 00MOBbI.

. UcTropus siAEpHBIX UCCIIEJOBAHUN U COBETCKUM aTOMHBIHN IIPOEKT.

. HpaBCcTBEHHBIN aCIIEKT HAyYHBIX OTKPBITHIA.

. IIpuMeHeHne pagrOaKTUBHBIX U30TOIIOB.

. SlnepHast sHeprus: 370 Win 01aro?

. Barnsan Ha 3peHue ¢ Touku 3peHus HU3NKH.

. Bmusinue atmocdepsl Ha pacipocTpaHeHue 3JIeKTPOMAarHUTHBIX BOJTHY.

. BnusiHue MarHUTHBIX Oyph Ha 3/I0pPOBbE YETIOBEKA.

. 'eomarunTHas sHeprus.

. 3a1MTa TPaHCTIOPTHBIX CPEJICTB OT aTMOC(HEPHOTO IIEKTPUIECTBA.

. UzrotoBnenue 6aTapen TepMonap U U3MepeHrue TeMrepaTyphl.

W3rorosneHue caMoAeIbHBIX TPUOOPOB [T AEMOHCTPALIUH JIEHCTBHSI MATHUTHOTO TIOJISI HA TIPOBOAHUK

C TOKOM.

26
27
28
29

. IlpuHimn paboThl MbE303JEKTPUIECKON 3aKUTATIKH.

. I3roTOBNICHNE M UCTIBITAHUE MOJIENHN TEJIECKOTIA.

. I3yuenne npuHImna paboThl JIOMUHECHEHTHOM JTaMITOUKH.
. Onpenenenne KIIJ] conneunoi 6arapeu.
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30.Mcnonp30BaHre UHTEPHETA JUISI TOMCKA N300payKeHH KOCMHUYECKUX 0O0OBEKTOB M HH(POPMAIIMU O HUX.
31. M3y4yeHue 3J1eKTpOMarHuTHBIX MOJIeH OBITOBBIX TPHOOPOB.

32. ApXHUTEKTypa MOCTOB.

33. IIpoekT «I11yMOn30J1IMOHHBIE IUTHI»

34. IIpoext "YMHubI JoM".

35. IIpoekt " MeTeopoorudeckasi CTaHIus .

36. MarauTHbIC TIOJIS, UX U3MEPEHUS U BO3/ICHCTBHE Ha )KUBBIC OPTAHU3MBI.

37. Vicionb30oBaHue MOISIPU3ALMOHHOTO METO/1a JJIsl OLIEHKH HAIPSKeHUS, COCTOSIHUS JIeTalel u
3JIEMEHTOB KOHCTPYKIIUH.

38. MccnenoBanre 3aBUCUMOCTH U3MEHEHHSI K0A((DUILIMEHTa TOBEPXHOCTHOI'O HATSHKEHUS )KUKOCTH OT
pa3nu4HbIX (PaKTOPOB.

39. UccnenoBanue konebanuii npy>kunHoro mastauka. L{udposas perucrpanus u 06padoTka JaHHbBIX.
40. UccnenoBanue kocMmoca. OpOUTH KOCMHUYECKUX aMIapaToB.

41. UccnenoBanue 1000BOr0 COMPOTHUBIICHHUS, CO3/1aBAEMOT0 BO3AYXOM IIPU CBOOOTHOM IMaJICHUH TEl.
42. VccnenoBanue CBOICTB CHera.

43. HccnenoBanue CErHETOAIEKTPUUIECKUX CIIOCOOHOCTEH MaTepHaoB.

44. UccnenoBaHue CONMPOTUBIICHUS TEJa YEIOBEKa.

45. Uccnenosanue ¢ dekra [lonnepa B UBMEHEHUU CKOPOCTH.

46. Uctopust OTKPHITHS 3aKOHOB IMHAMUKHA Ha OCHOBE aCTPOHOMHUYECKUX HAOJIIOICHHM.

47. MoOwIbHBIN TeaehOH C TOUYKU 3PCHUS PUZHUKH.

48. Hayka Ha cTpaxe 310poBbs. BinsHue ynpTpa3ByKka Ha OpraHu3M 4eJlIOBEKa U yIbTPa3ByKOBas
JMArHOCTHKA.

49. OcmoTryecKas IEKTPOCTAHITHUA.

50. Ilepenatoynbie MEXaHU3MBI U UX BUIBI.

51. Crpykrypa Beenennoii. Ee pacmupenne. PenukroBoe u3inydeHue.

52. AnbTepHATUBHbBIE BU/IbI SHEPTUH.

53. Boga 3HakoMasi 1 HE3HaKOMasl.

54. Uctopust pa3BUTHUS AIEKTPUIECKOTO OCBEIICHUSI.

55. Ot nmapoBo3a 10 oe3a Ha "MarHUTHOW NOAyIlIKe".

56. OT mapoxo/1a 10 aTOMOXO0/1a.

57. OueHka KOJIM4YeCTBA BHE3EMHBIX LIMBUIIM3ALNN U BEPOSTHOCTHU AJIS YEJIOBEUECTBA BCTYIIUTH C HUIMHU B
KOHTAaKT.

58. TlonynmpoBOAHUKY: UX MPOLLIOE U OyTyIIee.

59. IIpoekT opraHu3aiuu CBsI3U, TPAHCIIOPTA U YHEProoOeceyeHus JTyHHbBIX 0a3.

60. ActeponHasi ONIacHOCTb.

61. UcTopust kocMu4eckoro ckadanapa.

62. lcropust pa3BUTHA KOCMOHABTHUKH.

63. Kononmsanus Mapca u ero TeppadopmMupoBaHue.

64. ACTpOHOMHYECKOE OTIpe/ieieHne reorpaduyeckoi MUPOTHI C MOMOIIBIO MTPOCTEHIITNX
MPUCTIOCOOTICHHH.

65. BHe3eMHBbIe IIMBUIIU3AIIUH - IPOOIEMBI ITOUCKA.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPE/IMETA ®U3UKA

2.1. O0beM Kypca ¥ BUbI Y4eOHOH padoThl

Bup yuedHoii paboTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI POrPaMMbl THCHUILINHBI 101

OCcHOBHOE cO/Iep:KaHue 101

B TOM YUCIJIE:

TEOPETHYECKOE 00yUeHHe 71
MPAKTUYECKUE 3aHATUS 30
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHME 0
BT. Y.
TEOpETUYECKOE 00yUEeHHE 0
IIPAKTUYECKHE 3aHSITHS 0
IIpome:xxyTouyHasi arrecranus (1udpdepeHuMpoBaHHbIN 3a4eT) 2
UTOIo 101
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2.2. TemaTnuyeckuii IUVIaH U coiep:KaHue y4eOHOro npeamera «PuU3uKa»

HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaJa, 1ad0paTopHble, NPAKTHYECKHE 3aHATUHA U Oobem B | Koabl 00mux
pa3iesioB U TeM KOHTPOJIbHbIE PadoTHI yacax KOMIIEeTeHIIHIA,
JIMYHOCTHBIX,
MeTanpeAMeTHbIX,
NpeIMETHBIX Pe3y/1bTATOB,
(popmMupoBaHUI0 KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NnporpaMmsbl (YKa3aHbl B
pasnaedie 1.2)
BBenenue 4
®usnka u meroabl | Conep:kaHue y4eGHOT0 MaTepHuaa: 2 OK 04,0K 09
HAYYHOI'0 MO3HAHUSA .
y Ousuka — (QyHIaMEeHTaNbHAs HayKa O Ipupojae. EcTecTBeHHOHAYUHBIH METO JIP 07, JIP 08, JIP 09.
IIO3HAHMS, €r0 BO3MOXXHOCTH M IPAHULIBI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHS B MP 03, MP 05
polecce Mo3HaHus Npupoibl. MosenupoBaHue GU3NYECKUX SIBJICHUH U MTPOLIECCOB. [P 01 TP 06
Posp skcnieprMenTa u TEOpHUHM B IpoLecce No3HaHus npupoasl. dusnueckas ’
BennurHa. Gusnueckue 3akoHbl. [ paHUIBl IPUMEHUMOCTH PU3NYECKUX 3aKOHOB
u teopuid. Ilpunnun coorBercTBus. IloHsATHE O QU3MUECKON KapTUHE MHpa.
[TorpemHocTu n3MepeHuil PU3NIECKUX BETUUHH.
3HadyeHue pU3UKU npu ocBoeHuu crenuansHocty CI10.
JlabopaTopHble 3aHSITHUS:
JlaGopaTtopnast pabota Nel "Ormpezenenne morperHoOCTy IPH U3MEPEHUN 2
BEJTMYUHBI".
Paznen 1 Mexanuka 18




Tema 1.1

OcHOBBI
KHHEMAaTHKH

Conep:xkaHue y4eOHOT0 MaTepHaJa:

Mexanuueckoe IBUKEHUE U ero BUbpl. MaTtepuanbHas Touka. OTHOCUTEIbHOCTh
MexaHu4eckoro Asumxkenus. Cucrema orcuera. [Ipunnun orHocutensHocty [Manuies.
Crnioco6s1 onncanus nemwxenus. Tpaekropus. [1yts. [lepemerienue. PaBHomepHoe
npsMOJIMHEITHOE JBUKeHHE. CKOpOocTh. MITHOBEHHAst U CPEIHSAS CKOPOCTH.
Yckopenue. [IpsamoinHERHOE IBUKEHUE C TOCTOSSTHHBIM YCKOPEHHUEM. JIBUKEHHUE C
MOCTOSTHHBIM YCKOPEHUEM CBOOOIHOTO MajieHusl. PaBHOMEpHOE ABUKEHHUE TOUKH 110
OKPY’KHOCTH, YIJIOBasi CKOPOCTh. LIeHTpOoCTpEMUTENIEHOE YCKOPEHHE.

Tema 1.2

OcHOBBI THHAMHUKH

Conep:xxanue yueOHOIro MaTepuasa:

OcHoBHas 3anaua nuHaMuku. Cuita. Macca. 3akonbl Mexanuku Hprotona. Cuisl B
npupoe. Cuia TSKECTH U Cujla BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOIO
Tarotenus. IlepBas kocMudeckas CKOpoCTh. [IBI)KEHUE MIaHET U MaJIbIX Tell
Conneunoii cucremsl. Bec. HeBecomocTs. Cuiibl ynpyroctu. Cuiibl TpeHUsI.

JlaGopaTopHble 3aHATHSA:

JlaboparopHas pabota Ne2 " OmnpeneneHue MIOTHOCTH BEIIECTBA METOJIOM
TUAPOCTATUYECKOTO B3BEITUBAHUS"

Tema 1.3

3aKOHBI
coXpaHeHHs B
MEXaHUKe

Conep:xkaHue y4eOHOTO MaTepHaJa:

Umnynec Tena. IMmynbe cuibl. 3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBIOKeHHe. Mexannueckas paboTa 1 MOIIHOCTh. KuHeTHueckas 1 moTeHIHaabHast
SHEprus. 3aKOH COXpaHEHHUS MOJTHOM MeXaHW4YeCcKor sHeprun. PaboTa CHitbl TSKECTH
u cwiibl ynpyrocti. KoncepBatuBHble crilbl. [IppuMeHeHNE 3aKOHOB COXpaHEHHUS.
Hcnonp30BaHre 3aKOHOB MEXAHUKU U1 00BbSCHEHUS JBH)KEHUSI HEOECHBIX TeJ U IS
pa3BUTHUA KOCMUYECKHUX UCCIIENOBAHNM, TPaHULbI IPUMEHUMOCTH KIIACCUYECKOU
MEXaHUKH.

IIpakTHYeckne 3aHATHSA:

Pemenne 3amau ¢ HpO(I)CCCI/IOHaJ'ILHOI‘/’I HaITpaBJICHHOCTBIO.

KonTtpoubnas padora Nel no pasgeny '""Mexanuka'

OK 02, OK 04, OK 09,
JIP 05, JIP 07, JIP 08, JIP 09

MII 02, MP 03, MP 05, MP 06,
MP 07, MP 09

ITP 01, ITP 02, ITP 03, IIP 04,
ITP 05, ITP 06, ITP 07, ITP 09,
ITP 10
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Camocmosimenvnas | Pewenue 3adau 10
paboma
Pasznen 2. Mosekyasipaasi Gu3MKa ¥ TEPMOAUHAMUKA 24
Tema 2.1 Conep:xkaHue yueOHOr0o MaTepHaJa: 6 OK 02, OK 04, OK 07, OK 09
OcHOBBI OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON Teopun. Pa3mepsl n Macca JIP 05, JIP 07, JIP 08, JIP 09
MOJIEKYJISIPHO - MOJIEKYJI U aTOMOB. bpoyHoBckoe nBrkeHue. CHIIbI M SHEPTUsi MEKMOJIEKYJIIPHOTO MII 01, MIT 02, MP 03, MP 05,
KUHeTHYeCKOoi B3auMoeiicTBusi. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEpbIX Tell. MneanbHbii MP 06, MP 07, MP 08, MP 09.
TeopuM ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOW TEOpUU IIP 0L TIP 02. IIP 03.1IP 04
ra3os. TeMneupaTypa U ee u3Mepenue. TepMoIMHaMHUecKas IIKajga TEMIEPATYPBI. TIP 05, TP 06, TP 07, TIP 08,
AOGcomroTHBIN HyJIb TeMIepaTypsl. Temneparypa 3Be3n. CKOpOCTH ABHKECHUS IIP 09, TIP 10
MOJIEKYJI U UX U3MEpPEHUE. Y paBHEHUE COCTOSHUS HI€alIbHOTO ra3a. M3ompoueccsl u
ux rpaduku. ["a30BbIe 3aK0HBI. MOJISIpHAs Ta30Bast IOCTOSTHHAS
JlabopaTopHble 3aHATHSA: 2
Jlaboparopuas padota Ne3 "OmnbiTHas npoBepka 3akoHa boitns-Mapuorra”
IIpakTUyeckune 3aHATHSA: 2
Pemenue 3amgau ¢ mpodeccronanbHON HAMTPaBICHHOCTHIO.
Tema 2.2 OcHOBBI Coaep:xxanue yueOHOro MaTepuasa: 4
TePMOIAMHAMUKH
BHyTpeHnHsis sHeprus cucteMbl. BHYTpeHHSIsI SHeprus uaeansHoro raza. Pabora u
TEIUI0Ta Kak (hopMbl iepeaauu S3HEpruu. TemIoeMKOCTb. Y AelIbHas TEMIOEMKOCTb.
KonnuecTBo TeminoTel. YpaBHeHUe TerioBoro 6ananca. [lepBoe Hauamo
TepMOoAuHaMUKU. AnnabaTHbli nporecc. Bropoe Hauano TepMoAMHAMUKH.
[Ipunuun neiictBus teraoBoit Mamuubl. Ternossie aAurarenu. KIIJ[ remnoBoro
nBuratens. XoJoauIbHbIE MaHbL. OXpaHa MPUPOIHL.
IMpakTUyecKue 3aHATHSA: 2
Pemenue 3amau ¢ npodeccruoHabHON HAPABICHHOCTHIO.
Tema 2.3 Copepxanue yuyeOHOro MmarepmuaJa: 6
ArperatHsie

Wcnapenune u konaeHcanus. Haceimenasii map u ero cBoiicTBa. AOCOMIOTHAS U
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COCTOAHUSA
BelleCTBa N
(1)330B]:Ie nmepexoabl

OTHOCHUTEIbHAS BIQXKHOCTH Bo3ayXa. [IpuOopsl 1yist onpeieieHus BIaKHOCTH
Bo3ayxa. Touka pocel. Kunenue. 3aBUCUMOCTD TEMIEPATypPhl KUTIEHUS OT JABJICHUS.
Kputuueckoe coctosiHue BelecTBa. XapakKTEPUCTHKA KUIKOTO COCTOSHUS
BeliecTBa. [[0BEpXHOCTHBIN CJION KUJKOCTH. DHEPrUs MOBEPXHOCTHOTO CJIOS.
bnnxnauit nopsinok. IloBepxHocTHOE HaTskeHHe. CMaunBaHue. SIBIeHNs HA TpaHULE
JKUJIKOCTH ¢ TBEPIbIM TesoM. KanusuisipHble siBlieHHs. XapaKTepUCTUKA TBEPAOTO
cocTosHus BemecTBa. Kpucrammnieckue 1 aMmopHbIe Tena. YIpyrue cBOoiCTBa
TBepAbIX TeJ. 3akoH ['yka. Mexanuueckue cBoMcTBa TBEpAbIX Tel. [lnacTuueckas
(ocrarounast) nedopmarusi. TernmoBoe pacuMpeHre TBEPIbIX TN U KHUIKOCTEH.
KoadduimenTs! mTMHEHHOTO 1 00bEMHOTO pacHIMpeHus. YUET paclIupeHus B
texHuke. [laBienue. ynenpHas TerioTa miasieHus. Kpucramumsanus.
[IpakTHueckoe MpUMEHEHNE B MIOBCETHEBHON KU3HU (PU3UUECKUX 3HAHUH O
CBOICTBAax ra3oB, JKUJIKOCTEH U TBEPJBIX TEI.

KonTposbnas padora Ne 2 no pazneay "MoJiexkyJasipHas GpU3NKa H 2
TepMoaMHAMHKA"
CamocmosmenvHas Ipakxmuueckoe npumeHnerue 8 NOBCEOHEeBHOU HCUSHU PUUYECKUX 3HAHULL O 10
paboma CB0UCMBAx 2a308, Hcuokocmeu u meepowvix mei. Xonr00unvhvie mawunsvl. Oxpana
npupoovl. Pewenue 3adau.
Pa3nen 3. DaekTpoanHaMuka 44
Tema 3.1 Conep:xkaHue yueOHOro MaTepuaJa: 6 OK 02, OK 04, OK 09
DIIeKTpHYecKoe . .
Houe P DJeKTpudecKre 3aps/Ibl. DIeMEHTAPHBIN SJEKTPUUECKU 3aps)l. 3aKOH COXPaHEHUS JIP 07, JIP 08, JIP 09
3apsia. 3akon Kynona. SHGKTpI/I‘IeCKf)G nosie. HampsiKeHHOCTB AIIEKTPHYECKOTO MII 02, MP 03, MP 05, MP 06,
noss. [Ipunnun cynepno3zunuu noseit. [IpoBOAHUKHN B 3JEKTPUUECKOM I10JIE. MP 07, MP 09
UDJIEKTPUKH B DIIEKTPUIECKOM Toie. PaboTa CHIT 2JIeKTPOCTaTHIECKOTO OIS
ﬁ B P o PoC TIP 01, TIP 02, TTP 03,TIP 04,
oTeHIual. PasHoCTh NOTEHIMANoB. CBA3H MEHKTY HANPHKEHHOCTBIO H PASHOCTBIO TIP 05. ITP 06, TIP 07, TP 0S,
NOTEHIMAJIOB. DNEKTPOEMKOCTE. EnanIibl onekTpoeMkocTr. KoHaeHcaTopsl. P 09. TIP 10
CoennHeHNE KOHJIEHCATOPOB B OaTapero. JHEprust 3apsHKeHHOT0 KOHIEH CaTopa.
DHeprus EeKTPUIECKOro nois. [I[pumenenne KOHaAeHCaTOPOB.
IMpakTUyecKue 3aHATHSA: 2

Pemenne 3amau ¢ HpO(I)eCCI/IOHaJ'ILHOI‘/’I HaIpaBJICHHOCTBIO
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JlabopaTopHble 3aHATHS:

JlaboparopHast pabota Ned "OmnpeneneHnue 3MeKTPUISCKON EMKOCTH
KOHJICHCAaTOPOB"

Tema 3.2

3aKOHBI
MOCTOSTHHOI'0 TOKA

Conep:xxanue yueOHOro MaTepuasa:

VYcnoBusi, He0OXOAUMBIE SISl BOBHUKHOBEHUS U TIOJIJICP>KAHUS DJIEKTPUUECKOTO TOKA.
Cwua TOoKa Y IJIOTHOCTH TOKA. 3akoH OMa JJ1d yJacTKa Ienu. DJIEKTPUIECKOe
CONPOTHUBIICHUE. 3aBUCUMOCTD 3JIEKTPUUECKOTO COITPOTUBIICHUS IPOBOJHUKOB OT
teMriepatypbl. TemneparypHsbiid k03P GUIIUEHT COMPOTHUBIICHHUS.
CaepxnpoBoanMocTb. PaboTa u MOLTHOCTh TOCTOSTHHOTO TOKA. TersoBoe aelcTBre
Toka. 3akoH J[xoymnst — JleHna. DnekTpoABIKYIAs CHJla UCTOYHUKA TOKa. 3aKOH
Oma jy1st mostHOM 1ienu. DnekTpudeckue nenu. [locnenoBarenbHoe U mapayuiesibHOES
COoeMHEHUs MPOBOAHUKOB. 3akoHbl Kupxroda ans y3na. CoeiHeHrEe HCTOYHUKOB
AIIEKTPUYECKOM SHEPTUU B OaTapero.

JlaGopaTopHble 3aHATHSA:
JlaboparopHnas pabota Ne5 "Omnpenenenue yaeinbHOr0 COMPOTUBIICHUS IPOBOIHUKA"

JlabopaTtopnast pabota Ne6 "Onpenenennie I/1C 1 BHYTpEHHETO COMPOTUBIICHUS
HMCTOYHHKA TOKa"

JlaboparopHas pabota Ne7 " M3yueHue 3aKOHOB MOCIEI0BATENLHOTO U
napajuieJIbHOTO COCTMHEHHS TTPOBOJHUKOB"

IIpakTHyeckne 3aHATHA:

Pemienue 3agad ¢ HpO(bCCCHOHaHLHOﬁ HaIpaBJICHHOCTBIO

KontpoabsHnas padora Ne3 mo reme ""3aKk0oHbI NOCTOSIHHOTO TOKA'"

Tema 3.3
DJIeKTPUYECKUH TOK
B pPa3s/IH4YHbIX
cpeaax

Conep:kaHue y4eGHOr0 MaTepuaJa:

DIIEKTPUYECKUI TOK B METAJJIAX, B DJIEKTPOJIMTAX, Ta3ax, B Bakyyme . [lima3ma.
DneKTpu4ecKuil TOK B OTynpoBogHHKaX. COOCTBEHHAs M MPUMECHAs
IIPOBOJIMMOCTH. DIEKTPOHHO-IBIPOYHBIN Tepexol. [Ipumenenue
HOJYIPOBOIHUKOB. [TomynpoBoIHUKOBBIE TPUOOPHI.
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Tema 3.4

MarauuTHoe moJjie

Conep:xkaHue y4eOHOT0 MaTepHaJa:

Bekrop nHayknuyu MarHuTHOro nostst. HanpsskeHHOCTs MarHuTHOTO noJis. Jlencreue
MarHMTHOTO T10J1S1 Ha MPSIMOJIMHENHBINA IPOBOJHUK ¢ TOKOM. B3aumoneiicreue
TokoB. Cuia Ammnepa. [Ipumenenne cuiiel Amnepa. MaruuTHbIi noTok. Pabora no
NIEPEMELICHHUIO IIPOBOJIHUKA C TOKOM B MarHUTHOM I0Je€. [IeiicTBE MarHUTHOTO
noJist Ha JIBroKyIuiics 3apsia. Cuna Jlopenna. [lpumenenue cuiibl Jlopenna.
Onpenenenue yneiapbHOro 3apsiaa. MarouTHble CBOKWCTBA BenlecTBa. MarnuTHas
npoHunaemMoctb. CoslHeYHast aKTUBHOCTD U €€ BIIMSHUE HA 3eMJI0. MarHuTHbIe

Oypu.

Conep:kaHue y4eGHOT0 MaTepHuaJa:

Bekrop nHayknnu MarHuTHOro nostst. HanpskeHHOCTE MarHuTHOTO noJis. Jlencreue
MarHuTHOTO T0JIS Ha MPSMOJIMHENHBINA IPOBOJHUK ¢ TOKOM. B3anmozeiicTeue
TokoB. Cnita Ammnepa. [Ipumenenne cuiel Amnepa. MarauTasli moTok. Pabota mo
NIEPEMELIECHHUIO IIPOBOIHUKA C TOKOM B MarHUTHOM IoJe€. [IeiicTBE MarHUTHOTO
noJist Ha BroKyIuiics 3apsia. Cuna Jlopenna. [lpumenenue cuibl Jlopenna.
Onpenenenue yneiabHOro 3apsiga. MaroHuTHble CBOKWCTBa BenlecTBa. MarnuTHas
npoHunaemMoctb. CoslHeUHast aKTUBHOCTD U €€ BIMSIHUE HA 3eMJI0. MarHuTHbIe

Oypu.

HpaKaneCKue 3aHATHUA:

Pemenue 3anau ¢ npodeccrnoHabHON HANPaBIEHHOCTHIO

Tema 3.5
DJIeKTPOMarHuTHasI
HHIYKIHS

Conep:xkaHue y4eOHOTO MaTepHaJa:

MaruuTHsIi HOTOK. SBIEHUE IIEKTPOMArHUTHON UHAYKIMHK. [IpaBuino Jlenna.
3aKO0H AIEeKTpOMarHuTHOM HHAYKIMH. Buxpesoe anekrpudeckoe noiue. IC
WHIYKIUU B IBWKYIIUXCS MPOBOJAHUKAX. SIBIeHNE caMOMHAYKIIMU. THAYKTUBHOCTD.
DHeprusi MarHuTHOTO TIOJIsI TOKA. B3auMOCBSI3b JIEKTPHUECKUX U MAaTHUTHBIX TTOJICH.
DNIEKTPOMarHUTHOE TOJIE.

IIpakTHYeckne 3aHATHSA:

Pemenue 3anau ¢ mpodeccnoHanbHOM HallPaBIEHHOCTHIO

KonTposbHnas padora Ne4 «MarHutHoe nmoJie. JJ1eKTPOMATHUTHAS UHAYKIM S
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Camocmosmenvhas
paboma

DnekmpuuecKkuti Mok 8 31eKmpoaumax, 2azax, 6 saxyyme . Inazma. [punyun
Oelicmeust INeKmpoosuamenst, SIeKmpousMepumenbHolx npubopos. Ilpunyun
delicmaus macc-cnekmpozpaga, yckopumenet 3apsajicenHvlx yacmuy. Poiab
MASHUMHO20 NOJISL 3eMaU 8 HCUZHU PACMEHULL, HCUBOMHBIX, YeN0BEKA.
Pewenue 3aoau.

20

Paznen 4. Kosied0anus ¥ BOJIHBI

16

Tema 4.1
MexaHnunuyecKune
K0JIe0aHUsA M BOJHBI

Conep:kanue y4eOHOIr0 MaTepHuaJia:

Konebarenpnoe nmwkenue. ['apmonndeckne koiebanus. CBOOOTHBIC MEXaHUUYECKUE
konebanus. [IpeBpaiienue sHeprun npu konedareabHOM ABHKeHUH. CBOOOIHBIE
3aryxarolye MexaHnueckue kojaebanus. MaremaTuueckuii MasTHUK. [IpyKMHHBIHI
MasiTHUK. BbIHYyX/1IeHHbIe MexaHndeckue kojebanus. Pezonanc. [lonepeunsie u
IPOJOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHbBI. 3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €r0
MIPUMEHEHUE

Tema 4.2
DJIeKTPOMArHUTHbIE
KO0JIe0aHUsA M BOJHBI

Conep:xanue yueOHOIro MaTepuasia:

CB0OOIHBIE AMIEKTpOMAarHuTHeIe KoseOanus. [IpeBpaiienre sHepruu B
KosiebarenbHOM KoHType. Dopmyina Tomcona. 3aTyxatomue 3JeKTpOMarHUTHbIE
Kosie0aHus. ['eHeparop He3aTyXaroUMX AEKTPOMarHuTHBIX KOJIeOaHHH.
BeinyxeHHbIe a51ekTpuueckue koaedanus. [lepemennsiit Tok. I'eneparop
IIEPEMEHHOT0 TOKa. EMKOCTHOE M MHIIYKTHUBHOE COIIPOTHUBIICHHSI IIEPEMEHHOTO TOKA.
AKTHBHOE conpoTuBiieHUE. 3akoH OMa JuIsl 3J1EKTPUUYECKOM LIETIH IEPEMEHHOTO
ToKa. PaboTa 1 MOIIHOCTH MEpEMEHHOI0 ToKa. Pe30HaHC B AJIeKTpUYECKON LEnH.
Tpancdopmaropsl. Toku Beicokoit yacToThl. [lonydenue, nepenaya u
pacrnpeneneHre IeKTPOIHEPTUN. DIEKTPOMAarHUTHOE 110JI€ KaK 0COObIN BU
MaTepUU. JIEKTPOMarHuTHbIE BOIHBI. CBOMCTBA 3JIEKTPOMarHUTHBIX BOJIH.
Buoparop I'epua. OTkpbIThIN KoeOaTenbHbIN KOHTYp. M300perenue paano A.C.
ITonoseiM. IToHsATHE 0 paguocsas3u. IIpunuun paguocssasu. [lpumenenue
3JIEKTPOMArHUTHBIX BOJIH.

IIpakTHyeckne 3aHATHSA:

Pemenne 3amau ¢ HpO(I)CCCHOH&J'ILHOfI HaIpaBJICHHOCTBIO

KonTpoubsnas padora NeS no pasneay "Kose6anus u BoHb1"

OK 02, OK 04 , OK 09
JIP 07, JIP 09
MP 03, MP 05, MP 06, MP 07

TIP 02, TIP 03, TIP 07, IIP 08,
TIP 09, TIP 10
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Camocmosmenvhas
paboma

36yKosbie 60Hbl. YIbmpaseyk u e2o npumenenue. I enepamop He3amyxarouux
neKkmpomacHumHulx Koaeoanui. Toxu evicokou yacmomul. Ilonyyenue, nepedaua u
pacnpeoenenue snekmpoanepeuu. Mzobpemenue paouo A. C. I[lonosvim.

Pewenue 3a0au.

10

Pa3gea 5. OnTuka

18

Tema 5.1

I'eomeTpuueckast
ONTHKA

Conep:xxanue yueOHOro MaTepuasa:

Toueunbil ©cTOYHUK cBeTa. CKOPOCTh pacpOCTpaHEHMs CBETA. 3AKOHBI OTPAKEHUS
u npenomiieHus ceeta. ConHeuHble U TyHHbIe 3aTMeHus. [Ipunnun [roiirexca.
[Tonnoe otpaxenue. JIunssl. IlocTpoenne nzobpaxenus B inH3ax. Popmyiia TOHKOM
JIMH3BL. Y BEIMYECHUE JINH3BL. TeleCKObI.

HpaKaneCRue 3aHATHUA:

Pemenue 3amau ¢ HpOCI)eCCHOHaHLHOﬁ HaIlpaBJICHHOCTBIO

JlaGopaTopHble 3aHATHSA:

JlaboparopHas pabota Ne 8 "Omnpenenenue nokazaTesns IpeaoMIeHuUs cTexna"

Tema 5.2

BoJiHoBbIe cBoicTBA
cBeTra

Conep:kaHue y4eGHOT0 MaTepHuaJa:

WnTepdepenius ceeta. KorepeHTHOCTH CBETOBBIX Jyuell. IHTepdepeHnsa B TOHKUX
ienkax. Konbua Hetotona. Mcnionb3oBanue nHTephepeHny B HayKe U TEXHUKE.
Hudpaxus ceera. Audpakiuonnas pewmerka. [lonaspusanus csera. [lonspousl.
Hucnepcus ceeta. Bunbl n3nydennii. Bunsl cnektpo. ClIeKTphl HCITyCKaHUS.
CrnexTpsl nornomeHus. CnekrpaibHblii aHanu3. CeKTpaabHbIe KJIACChl 3BE3/.
VYnerpaduoneroBoe uznyuenue. MadpakpacHoe uznydenue. PEHTreHOBCKHE JTydH.
Nx npupona u coiicta. [1Ikana 351eKTpOMarHUTHBIX U3JIY4EHUI

IIpakTHyeckue 3aHATHA:

Pemenne 3amad ¢ HpO(I)CCCHOH&J'ILHOfI HaIpaBJICHHOCTBIO

JlabopaTopHble 3aHATHS:

JlaGopaTtopnas pabota Ne9 OmpeneneHue IIUHBI CBETOBOM BOJHBI C ITOMOIIBIO
TU(GPAKIIUOHHON PEIIeTKH.

OK 02, OK 04, OK 09
JIP 07, JIP 09

MP 03, MP 05, MP 06, MP 07,
MP 08, MP 09.

TIP 02, TIP 04, TIP 06, ITP 07,
TP 10

23




Tema 5.3
CrnenuajbHasi
Teopusi
OTHOCHUTEJIbHOCTH

Conep:xkaHue y4eOHOT0 MaTepHaJa:

JIBr>KeHHE cO CKOPOCTBIO cBeTa. [locTynarsl TEOpUKM OTHOCUTEIBHOCTH U CIIEICTBUS
U3 HUX. IHBapHaHTHOCTh MOZYJISl CKOPOCTH CBETA B BaKyyMe. DHEpPIHsl TOKOS.
CBs13p Macchl ¥ HEPTUU CBOOOJHON YaCTULIBI. DJIEMEHTBI PEISATUBUCTCKOM
JUHAMUKU.

Camocmosmenvhas
paboma

a3 xax onmuueckasn cucmema. Onmuuecxue npubopul. Ilonsmue o conozcpaghuu.
Vavmpaguonemosoe u ungppaxpacrnoe uznyuenus. Penmeenosckue nyuu.
Pewenue 3a0au.

10

Paznen 6. KBantoBasi pusuka

10

Tema 6.1
KBauroBas onTuka

Conep:xxanue yueOHOIro MaTepHuasa:

KBanroBas runoresa Ilnanka. KopnyckynspHo-BonHOBOM qyannu3M. POTOHBI.
JaBnenue cera. Xumuueckoe neicTBue ceeta. @ororddexr. YpaBHeHue
Oiiamreitaa s Goroaddexra. Baemnuii horornmekrpudeckuii 3pdexr.
Buytpennuii dororddexr. [Ipumenenue pororddexra.

IIpakTH4yeckue 3aHATHS:

Pemrenue 3agad ¢ HpO(I)CCCI/IOHaHBHOI\/'I HAITPpaBJICHHOCTBIO

Tema 6.2

duzuka atomMa u
aTOMHOI'0 s1Apa

Conep:kaHue y4eGHOT0 MaTepHuaJa:

PazButHe B3III10B Ha CTPOEHHME BemecTBa. MoJeny CTpoeHus: aTOMHOTO S/Ipa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Boaopoaa. SnepHas monens aroma. ONbIThI
3.Pezepdopna. Mogens atoma Bopopoza no H.bopy. KBantossie noctynarst bopa.
Jlazepsl. PannoakTuBHOCTB. 3aKOH paJiOaKTUBHOIO pacnana. PagroakTuBHbIe
npespatienus. CriocoObl HAOMIOACHUS U PETUCTPALIUHU 3apsKEHHBIX YaCTHIL.
Crpoenne atoMHoro sifipa. Jleexkt Macchl, SHEpTHst CBSA3H U yCTOWYMBOCTh aTOMHBIX
anep. SAnepHsie peakuuu. SnepHas sHepreTuka. JHEPreTHYECKUM BBIXOT AIEPHBIX
peakuuii. MlckyccTBeHHas pauOakTUBHOCTD. JleneHue Tskenbix aaep. Llennas
A/lepHas peakuus. YIpasisieMas LelHas peakus. SIepHblil peakTop.
TepMosiaepHbli cuHTe3. DHeprus 3Be3A. [lonydyeHne pagnoakTUBHBIX H30TOIIOB U UX
IpuMeHeHne. bruonornyeckoe 1eMcTBUE paInOaKTUBHBIX U3ITyYECHHM.

Camocmosmenvhas
paboma

Keanmoguvie cenepamopui. Cnocodwvl Habao0eHus u pecucmpayuy 3apsaxiceHHbixX
yacmuy. Ilonyyenue paouoakmugHeix U30mMonos u ux npumeneHue. buonocuueckoe

OK 01, OK 02, OK 04, OK 05
JIP 07, JIP 08, JIP 09

MII 01, MIT 02, MP 03, MP 05,
MP 06, MP 09.

ITP 02, ITP 04, ITP 05, ITP 07,
I1P 08, ITP 09, ITP 10

24




‘ delicmaue paouoaKxmusHvlx usnyyeHull. Pewenue 3a0au.

Paszpnen 7. Crpoenne Beesennoit 6

Tema 7.1 Conep:xkaHue yueOHOro MaTepuaJa: 2 OK 02, OK 04, OK 07, OK 09
Ctpoenue Conueynast cucrema. [TaHeTsl, UX BUANMOE IBIKEHHE. Maibie Tea CONMHEYHOM JIP 05, JIP 07, JIP 08, JIP 09
CosHevyHoOM cucrtemsl. Cucrema 3emnss—Jlyna. Connune. ConHeuHast akTUBHOCTb. MIcTOUHMK MII 02, MP 03, MP 05, MP 06,
CHUCTEMBI sHeprun CoJiHIIA U 3BE3I. MP 07, MP 08, MP 09
Tema 7.2 Conep:kaHue y4eGHOr0 MaTepHaa: 2 1P 01, TIP 03, ITP 09, ITP 10
JBOJIIOLUSA .
BeeeHHO 3BE3/1bl, UX OCHOBHBIE XapakTepucTUKu. COBpEMEHHBIE NPEACTABICHUS O

MIPOUCXO0KACHUH U 3BoIounK CoJlHLA U 3BE3/. DTallbl )KU3HU 3BE31. MIleuHbIi

Ilyre — nama ['anaktrka. Tunsl ranaktuk. Pagroranaktuku v kBa3zapsl. BeeneHHast.

Pacmmpenue Beenennoii. 3akon Xab66ma. Teopus bonbioro B3peiBa. MaciirabHas

cTpykTypa Beenennoil. Meraranakruka.

JlaboparopHble 3aHATHS: 2

Jlaboparopnas padota Nel0 "U3yuyeHue kapThl 3Be31HOTO Heba".
Camocmosmenvras Paouocanaxmuxu u xeazapvl. Macwmabuas cmpykmypa Bcenennotl.
paboma Memacanaxmuka. Pacwupenue Bcenennoii. 3akon Xabona. Teopusa bonvuioeo

83pbiéa.
IIpomexyTounas arrectauusa: 1uddepeHIIMPOBAHHbBIN 3a4eT 2
Bcero: 140
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3. YCJIOBUSA PEAJIMBALIMHU ITPOT'PAMMBI YYEBHI'O IIPEIMETA
3.1 TpeGoBanusi K MUHUMAJIbHOMY MaTePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0

Peanmzanuss mporpamMmbl JUCHUILUIMHBI TpeOyeT HaiW4uus y4eOHOro KaOMHETa, B KOTOPOM HMEETCs
BO3MOXXHOCTh OOECIeunuTh CBOOOAHBINA JOCTYynm B MHTEpHET BO BpeMs y4eOHOTO 3aHSATHS M B IEPUO
BHEYUYEOHOU JesATenbHOCTH oOydaronuxcs. B coctaB kabuHera (U3MKKM BXOJUT JlabopaTopusi ¢
1abopaHTCKON KOMHATOM.

[Tomemenne kabuHeTa GU3UKN  yIOBICTBOPSIET TPEOOBAHMSIM CAaHUTAPHO-IUICMUOJIOTHYECKUX TPABUIT U
HopmatuBoB (CanlluH 2.4.2 No 178-02) um oOcCHameHO CHEMUATU3UPOBAHHON Yy4eOHOH MeOeIbio,
MIPOTUBOMIOKAPHBIM HMHBEHTApPEM, anTedyKol C HAOOpOM TMEPEeBS30YHBIX CPEICTB U  MEIUKAMEHTOB,
WHCTPYKIIMEH MO TpaBWiiaM 0e30MacHOCTH TPyIa Ul YYalluXcCs, )KYPHAI PErHCTPalliid UHCTPYKTaXKa IO
mpaBmJIaM O€30MACHOCTH M CPEICTBAMU OOYYCHHUS, JOCTATOUYHBIMHU TSI BHITTOJIHEHUSI TPEOOBAHMIA K YPOBHIO
MOJITOTOBKH O0YYAIOIIUXCSL.

Oo6opynoBanue y4eOHOro KaOuHeTa:

B coctaB yueOHO-METOAMYECKOTO M MaTEPHATIbHO-TEXHUUECKOT0 00ECIeUeHUS TPOrPaMMbI BXOJSIT:

* KOMIUICKT y4eOHBIX TaOmuI], Tutakatel: «Du3nYeckne BEIWYUHBI M (YHIaMEHTAIBHBIC KOHCTAHTBHDY,
«Mexnaynaponnass cucrema emunun, CH», «llepuomnueckas cucTteMa XHUMHYECKHUX JJIEMEHTOBY,
"I[IpucTtaBku KpaTHbIX U I0dbHbIX eauHul’, " Illkana 31eKTpoMarHUTHBIX BOJH'", TOPTPETHI BHIIAKOIIUXCS
YYEHBIX-(DU3UKOB B aCTPOHOMOB;

* KOMIUIEKT JIEKTPOCHA0KEHUS KaOnHeTa (QU3HKH;

* TCXHUYCCKUC CPCACTBA 06y‘IeHI/I${Z

- MYJBTUMEIUANPOEKTOP (CTAllMOHAPHBIN);
- HOYTOYK;
- MHTCpAaKTUBHAA OOCKa,

- BeO-kamepa.

* IEMOHCTpAIMOHHOE 000pyAoBaHKe (00IIeTr0 Ha3HAUEHUS U TeMaTH4Yeckrue Habophl);
« ntaboparopHoe obopyaoBaHue (00IIEro Ha3HAYCHUS U TeMaTHuYecKrue Habophl);

* BCIIOMOTaTeIbHOE 000PYyI0BaHHUE;

* KOMIUIEKT TEXHHYCCKOU JOKYMCEHTAIMKU, B TOM YHUCJIC IMacriopTa Ha CpEaACTBa 06yqu1/151, HHCTPYKIUHA I10
X UCIIOJIB30BAHUIO U TCXHUKEC 6C3OH3.CHOCTI/I;

* OuOMMOTEeUHBINH (HOH/.

B Oubmuoreunsiii  ¢oHx BXoAsT y4eOHUKH, YydyeOHO-meroauueckue komriektel (YMK),
o0ecrieunBaroIIe 0OCBOeHUE yueOHoro npeaMera dOuznka.

bubnuoreunsiit  QoHA CONEPKUT TaKKe CIPABOYHHKU MO (PHU3MKE M TEXHUKE, HAyYHO-MOMYISIPHYIO
JUTEPaTypy €CTECTBEHHOHAYYHOTO COJEPIKaHUS.

B mporecce ocBoenus mporpammbl yaeOHON AUCIUTUIMHBI «DHU3MKay CTYIEHTHl UMEIOT BO3MOXKHOCTH
JOCTyNa K 3JEKTPOHHBIM y4eOHBIM MaTepHajaM Mo (HU3UKe, UMEIOIIUMCS B CBOOOJHOM JOCTYIE B CETH
HNuTtepner.



JAuIaKTHYeCKHMH MaTepuaJl U MaTepuaJ AJIs KOHTPOJIA 3HAHUI U YMEHUIi:

®  3aJIaHUs U1 UHIUBUIYAIBHOTO OOYUEHUS M OPTaHU3allli CaMOCTOSITENILHBIX PadoT;

e mnpodeccuoHATBEHO OPUCHTHUPOBAHHBIC 33 1aHHUS,

® METOJIMUYECKOE NOCOOUE /ISl MPOBEICHUS MPAKTHUECKUX padoT;

® 3aJIaHU JUIS IPOBENICHUS] KOHTPOJILHBIX PadoT;

®  BOIIPOCHI JUIsl MPOBEACHUS (DU3UUECKHUX JUKTAHTOB;

®  METOJIMYECKOE NOCOOME C MHCTPYKITUSAMH ISl IPOBEICHUS TaO0OpaTOPHBIX padoT;

® DK3aMCHAIMOHHBIA MaTepHa;

o «Dwmsuka. [Tocobue nmns pemenus 3amau», E.W. Kopabnésa, nmpenogaBatens ['BIIOY  «AIIT»,

2022r.;

o « ®uzuka. OcHOBHBIC TOHATUSA U 3aKoHBI, E.M. Kopabnéra, nmpenonaBarens ['BIIOY «AIIT»,

2020r.;

® MCTOAHNYCCKOC rnocooue JJIA IPOBCACHH A IIPAKTUUCCKUX SaHHTHﬁ;
® KOMINICKT KOMIIBIOTCPHBIX HPCSGHTaHI/Iﬁ U BUACOMATCPUAIIOB.

3.2. UndopmannonHoe odecnevyeHne peajau3amun NporpamMmmbi.

[lepedyeHp pekOMEHTyeMbIX y4eOHBIX H31aHui, HTepHET-pecypcoB, JONOTHUTEIBHON JTUTEPATYPHI.

OcHoOBHbIE HCTOYHHUKM:

Yuebonuk: A.A. Bacuibes, B.E. ®énopos, JI.JI. XpamoB "®uzuka" y4. nocodue mis CIIO, 3-e uzganue,
UCTpaBJIeHHOE U JononHeHHoe. MockBa* FOpaiit* 2021 r.

I[OHO.]IHI/ITCIIBHLIB HCTOYHHUKMU:

I'4d. Msakumes, b.b. byxosues, H.H. Corckuit ®wuzuka. 10 w1 VYueOHuk ams
00111e00pa3oBaTeNbHBIX YIEOHBIX 3aBeieHu. — M., 2021T.

I''A. Msakumes, b.b. byxosueB ®usuka. 11 ki. YueObHuk s o0mieoOpa3oBaTeNbHBIX YU4EOHBIX
3aBeacHuil. — M., 2021r.

KommnbrorepHbie npe3eHTammm.

HNHuTepHeT- pecypcsl:

www. fcior. edu. ru (OenepanbHbIi HEHTP HHPOPMATMOHHO-00Pa30BATEIBHBIX PECYPCOB).
wwww. dic. academic. ru (Axkagemuk. Ci10Bapy U SHIUKIONEINN).

www. booksgid. com (Books Gid. DnexTpoHHas 6ubaroTeka).

www. globalteka. ru (I'mo6anreka. I'moGanbHast OnbIMOTEKA HAYYHBIX PECYPCOB).

www. window. edu. ru (Enunoe okHO tocTyna k 00pa3oBaTelbHBIM pecypcam).

www. st-books. ru (JIyumas yaeOnast mureparypa).

www. school. edu. ru (Poccuiickuii 06pa3oBaTenbHBIN MOPTAI. JlOCTYITHOCTH, KAYECTBO,
3¢ (HEeKTUBHOCTH).

www. ru/book (OnekTpoHHas OUOIMOTEYHAs CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3zoBarensHbie pecypcbl HTepHeTa — DU3HKa).
www. school-collection. edu. ru (Egunas koymiexkius HuPppoBbIX 00pa3oBaTEIbHBIX PECYPCOB).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS
YYEBHOI'O IPEIMETA

KoHTpoJIb U OIICHKA PEe3y/IbTATOB OCBOCHHS y4eOHOrO MpeMETa OCYIIECTBISIETCST B MPOLIECCE MPOBEICHUS
u 1a00paTOpHBIX pabOT, TECTHPOBAHHS, a TAKXKE MPH BBINOJIHCHUU

YCTHOI'O oOIIpoca, IMPaKTUYCCKUX

YHallluMHUCA UHAUBUYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HCCHeHOBaHHﬁ.

Taoauna 1

PesyabTaTsl 00yyeHus

(OCBOGHHLIe yYmeHusi, yCBOCHHLIC 31-[3]-[1/[5[)

@opMbI M MeETOAbI KOHTPOJIS H OLEHKHU
pe3yJbTaToB 00y4YeHUsI

BBenenue
3HATh:

®  CMBICII MOHATHIA: (PU3HYECKOE SBJICHUE,
THIIOTE3a, 3aKOH, TEOPHSI, BEIIECTBO;

® METOBI HAYYHOTO MTO3HAHHUS;

e mpaBWJa TEXHUKH OE30MACHOCTH TIpU
oOpamieHnn C buznyeckuMu
npubopaMu U 000pyIOBAaHUEM.

yMeThb:

® CHO M TOYHO M3Jaratb CBOU MBICIIH,
JIOTHYECKU OOOCHOBBIBATH CBOIO TOUYKY
3peHus, BOCIIPUHUMATh u
aHAJM3UPOBATh MHEHUsI COOECETHUKOB,
IIpU3HaBas MPaBo JAPYroro 4ejoBeKa Ha
MHOE MHEHHE;

® BECTU JHAJOr, BBHICIYIIMBATH MHEHHE
ONIIOHEHTA, Y4acTBOBATh B IUCKYCCHH,
OTKPBITO BBIPAXKATh U OTCTAaUBATh CBOIO
TOUYKY 3pEHHUS;

® u3MepATh P (U3NYECKUX BEJIWYMH,
IIPENICTaBIIAS PE3YyIbTaThl U3MEPEHUN C
Y4ETOM HUX NOTPENTHOCTEN;

® COCTaBJATb OTYET IO IPOAECIAHHOU
paoore.

e JlaGopaTopHas padora Nel
«OmnpeneneHue NorpeuHoCT! pu
N3MCPCHUHN BCIIMYUHBD>

Pazpea 1.
MexaHnuka.

3HATb:

® OCHOBHBLIC 3aKOHBI KJIaCCHUYECKOM
MCEXaHHUKH n TpaHUIbI ux
MMPUMCHUMOCTH.
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yMeTh:
® [PUMEHATh 3aKOHBl  KJIAcCHYECKOH
MEXaHUKHU Ha IIPAKTUKE.

Tema 1.1. Kunemaruka
3HATH:

® OCHOBHBIC IIOHATUSA: MEXaHHUYECKOE
JBUKCHHUE, cucrema oTcyerTa,
IIepeMELICHUE, ITyTh, TPACKTOPHSI;

® 0 BEKTOpaX M HX MPOEKUMIX Ha
KOOpJAMHAaTHBIE OCH;

® 3aKOHBI PaBHOMEPHOTO u
PABHOIIEPEMEHHOTO  IIPSIMOJIMHEMHBIX
JIBUKCHUM, PABHOMEPHOI'O JABH)KCHHUS
10 OKPYKHOCTH.

yMeThb:

(dbopMyIMpOBaTh OCHOBHBIE MOHSATHUS;

MIPEJICTaBISATh MEXaHUYECKOe

JBIKEHUE YPaBHEHUAMH U TpapuKaMu

3aBUCHUMOCTH KOOPAMHAT W MPOEKIUN

CKOPOCTH OT BPEMEHU;

®  OINpeAeNsITh KOOPAUHATHI, TPOUIEHHBIN
IyTb, CKOpPOCTb, YCKOPEHHME  IIO
YpaBHEHUSIM PaBHOMEPHOTO u
PaBHOIIEPEMEHHOTO JBUKCHMUIA;

® HaxoJIUThb  CKOPOCTb,  YCKOpEHHE,
YIJIOBYIO CKOPOCTb, IEPUOJA M YacTOTY
NpU  PAaBHOMEPHOM JIBIOKEHHH IO
OKPY>KHOCTH;

e paboTaTh B TpyIIe C BHINOJHEHHEM

Pa3IMYHBIX COIL[UATBHBIX POJIEH.

Tema 1.2. IlunamMuka

3HATb:

® OCHOBHBIC TIOHATHS: Macca, CHIA,
WHEPTHOCT;

® 3aKOHBI HeroTona, BCEMHUPHOIO
TATOTEHHUS;

®  CWIBI TSKECTH, YIPYTOCTH, TPEHHUS.
YMeThb:

® ONUCHIBATh M OOBICHATH (DU3MUECKUE
SIBJICHUS 1 CBOICTBA TEJI;

IIpakTnyeckas padoraNel
"3aKOHBI MEXaHUKH"

KonTtpoabsnas pa6ora Nel o pazneny
« Mexanukay (TecT)

duznyeckue TUKTAHTHI

10 KHHEMATHKE, TMHAMHUKE, 3aKOHAM
COXpaHEHUs

JlaGopaTropnas paGora Ne 2
"OnpeneneHne MIOTHOCTH BELIECTBA
METOJOM TUPOCTATUYECKOTO
B3BCIIMBaHUA"
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® [PUBOAWUTH MPHUMEPHl MNPAKTUYECKOTO
UCIOJIb30BAHUS 3aKOHOB INHAMUKH;

® [PUMEHATH  [OJYYEHHbIE  3HAHMUI
3aKOHOB Ha IIPaKTHKE IS pelIeHUs
¢bu3nyeckux 3aaad;

® U3MEpATh Maccy Tela, CUILY;

® u3MEpATh PN (UBNYECKUX BEITUYUH
(Bec, apXMMEIOBY CHILY, YCKOPEHHE),
IIPEJCTABIAS pe3yabTaThl U3MEPEHUN C
Y4€TOM UX IOTPEIIHOCTEH;

® COCTaBJATh OTYET N0 MPOJEIIAHHON
pabore.

Tema 1.3. 3aKkoHbI COXpaHeHHSI B MeXaHHKe

3HaThb:

® OCHOBHBIC MOHSATHUSA: UMIIYJIbC, paldoTa,
MOILHOCTb, JHEprus, BUJIBI
MEXaHUYECKOM DHEPruH, 3aMKHYTas
CUCTEMA, PEAKTUBHOE JABU)KCHHUE;

® 3aKOHBl COXPAaHEHMS HMIIylbCa U
ITOJTHOW MEXaHWYECKON YHEPTUH

yMeThb:

¢ [IPUBOJAUTH IMPUMCPHLI IMPAKTUYCCKOI'O
HCIIOJIb30BAHHA 3aKOHOB COXPAHCHUSA,

®  BbIYHCIIATH pa60Ty Cui,
MMOTCHIUAJILHYIO n KHHCTUYCCKYTO
OHECPTIHUI0, UMITYJIEC TCJIa U CUJIBI;

¢ [IPUMCHSITH 3aKOHBbI COXPAaHCHUMA

UMITYJIbCA Y DHEPTMM HA NMPAKTHKE AJIS
pemieHns GU3NUECKHX 3ajau.

Paznen 2

OcHOBBI  MOJICKYJSIDHOHT  u3nkn u
TePMOAUHAMHUKH

3HATh:

e ocHoBHbIe nonoxxeHuss MKT crpoenus
BEIIECTBA;

® OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH;

HauboJsee BaXKHbIE OTKPBITHUS B 00J1acTH

(Gu3nKy, OKa3aBIIME ONpEAEISIoIee

BIIMSAHUE Ha pa3BUTHE HAYKU W

TEXHUKH;

® 0 BKJAJ€ POCCUHCKUX M 3apyOeKHBIX
yu€HbIX,  OKa3aBIIMX  HauOoJbIlee
BIIMSIHUE Ha pa3BUTHE (UBHKH.

duznyeckuid AMKTAHT
10 OCHOBHBIM ITOHSTHUSIM U 3aKOHaM

JlaGoparopHasi padora Ne3
"OneITHAs NPOBEpPKA 3aKOHA
boins-Mapuorra".

IIpakTHyeckas padora Ne2
"VpaBHEHUE COCTOSIHUS HICATHHOTO
ra3a. ['a3oBble 3aKOHBI".
IIpakTHyeckas padora Ne3

" IlepBblil 3aKOH TEPMOJIMHAMUKH"

KonTtpoabHnas padora Ne2 no reme
«Moaekyasipaast puznka» (Tecr)
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yMeTh:

® OTUIMYaTh TUNOTE3bl OT  HAYYHBIX
TEOpHIA;

® OOBSCHATH WPHUPOJHBIC SBICHUS HA
ocHoBe MKT;

® T[PUMEHATh 3aKOHBl TEPMOJUHAMUKH

i OOBSICHEHUS! NPUPOAHBIX SBICHUN
U TOpUHLMINA JEWCTBUS  TEIUIOBBIX
JIBUTATEIICH;

e npumeHATh ypaBHeHUs MKT u 3akoHbI
TEPMOJUHAMUKNA Ha IPAKTUKE JUIA
pemeHust GU3MYECKHX 3a/1a4.

Tema 2.1. OcHOBBI
KHHETHYeCKOH Teopuu.

MOJICKYJISIPHO-

3HATb:

e ocHoBHbIE nonoxkeHuss MKT crpoenus
BEIIECCTBA;

® OCHOBHbBIC IIOHATHUA: HJACAIbHBIA Ta3,
JaBJICHUE T'a3a, TEMIIEPATYPa;

® YpPaBHEHHME COCTOSHHA  MJECAIBHOIO
rasa, ra30BbI€ 3aKOHBI, H30IIPOLIECCHI;

® ONINYUE KPUCTAUIMYECKUX TENl OT
aMOp(HBIX Tel;

e [PUPOAY TEIUIOBOI'O PACIIUPEHUS TEIL.

yMeTh:

¢ MPUBOAUTHL IIPUMCPBI, ITOKa3bIBAOIIUC,
4qTo Ha6J'IIO,[[eHI/I$I U SKCICPUMCHT
SIBIISTFOTCSL  OCHOBO#A JJIs1 BBIIBHKCHHUA
TUIOTE3 MU IMOCTPOCHUA TCOPI/II\/’I, 4qTo

MO3BOJISIIOT ~ MPOBEPUTH  HUCTUHHOCTH
TEOPETHYECKUX BBLIBOJIOB, 4TOo
dbuznveckue TEOpUH JAIOT

BO3MOXKHOCTh OOBSCHSATH H3BECTHEIC
SIBJICHUSI TIPUPOJBI U HAYYHBIC (DAKTHI,
MpeACKa3blBaTh  €II€  HEU3BECTHBIC
SIBJICHUS,

® [EpEeBOJUTh 3HAUYCHHE TEMIEeparyp H3
mwkanel [enscus B mkany KenbBuHa u

Hao000poT;

® CTPOUTH u YUTaTh rpaduKu
M30IPOIIECCOB;

e pemarh 3aJa4d  C HCIOJIb30BaHHEM

ypaBHeHUsa MenpaeneeBa - Knaneiipona
W Ta30BbIX 3aKOHOB, Ha BJIAXHOCTb

e Pedeparnl

"[leperpeTslii map U €ro UCIOIb30BaHUE B
TEXHHKE".

"Kpucrannnueckue u amopdHbIe Tena".
"Yupyrue cBoiicTBa TBEpbIX TeN".
"MexaHu4yecKHre CBOMCTBA TBEPbIX Te".

"TeruioBoe paciupeHne TBEPABIX TE U
JKAOKOCTEN".

"XonoanibpHbIe MAIIUHEL".

"Oxpana npuposl".
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BO3/yXa;
NPOBOIUTH HAOMIOJACHUS (UBNIECKUX
SIBJICHUM, TUIAHUPOBATh W BBIMOIHSITH
OKCHEPUMEHTHI, JeNaTh BBIBOABI Ha
OCHOBE IKCIIEPUMEHTAIBHBIX JTAHHBIX;
U3MEPATh Pl (PU3UYECKUX BEITHYUH
(atmocepHoe naBieHHe, JaBJICHUE
KHUJIKOCTHOTO CTOJI0A, KOIPPHUIHCHT
JUHEWHOTO  pacCIIUpeHusi  TBEPIOTO
Teja, BIAKHOCTh BO3/1yXa);
NPEJCTaBIIATh Pe3yNIbTaThl U3MEPEHUH C
YUETOM IOTPEITHOCTEH;

COCTaBJIATh OTYET TO MPOJCTAHHON
pabore.

Tema 2.2. OcHOBBI TEPMOAUHAMUKH.

3HATb:

¢u3MUecKyr0  CYIIHOCTb  IOHATHIM
BHYTPEHHSS  SHEpPrus, KOJIMYECTBO

TEIIOTHI, aanabaTHBIN rnpouecc,
HEOOpaTUMBIH u 00paTuMbIi
MIPOIIECCHI,

crnoco0bl  M3MEHEHMs  BHYTpPEHHEH
SHEPIUM, IEPBBIA U BTOPOM 3aKOHBI
TEPMOJUHAMUKY;

IIPUHLIAI JeNCTBUSA TEIIOBOTO
JIBUTATEJIS;

poIb  TEIUIOBBIX  JBHUraTelied B
HapOJHOM XO3SIHICTBE;

METOJIbl MPOQPMIAKTUKK U OOpbOBI C
3arpsA3HEHUEM OKPYKAIOLIEH CpeJibl.

yMeThb:

® TPUMEHSTh MepBBIN 3aKOH

TePMOJUHAMHUKN K HW30MpoIeccaM u
aanabaTHOMY TPOIIECCY;

pemares 3aJadyd € HCIOJIb30BAHHEM
MIEPBOr0 3aKOHA TEPMOJUHAMUKHY;
paccuuThIBaTh paboty rasa B
n300apHOM  TIpolecce, BHYTPEHHIOIO
SHEPTUI0 HUEaTbHOTO OJHOATOMHOIO
rasa,  KOJMYECTBO  TEIUIOTHI B
Pa3IMYHbIX nporeccax, K.ILJI.
TEIUIOBBIX JBUTATENIEH;

BECTH JIMAJIOT, BBICIYIIMBAaTh MHEHHE
OIIOHEHTAa, y4acTBOBATh B JAUCKYCCHUU,
OTKPBITO BBIPAKaTh U OTCTAaUBATh CBOIO
TOUYKY 3pEHUSI.
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Tema 2.3 ArperarHble COCTOSIHUS
BelecTBa U (a3oBbie Mepexoabl

3HATD:
HOHATHUHU

e (U3MYECKYI0  CYIIHOCTh

WCIIapeHue, KOHJEHCAILMs, KHUIICHHE,
HACBIILICHHBI W HEHACBIIICHHBIN TMap,
a0CoJIIOTHAS u OTHOCHUTEJIbHAS
BJIQXXHOCTh BO3]lyXa, TOYKAa POCHI,
IMOBEPXHOCTHBIN CIIO  KHMJKOCTH,
cMayHuBaHUeE, KAWL PHOCTb,
ILIABJICHHC, KpUCTAJUTU3aLIUS,
kod(urmenHt JUHEHHOTO u

00BEMHOTO TETIOBOTO PACIIUPEHUS;

® T[PUHLIUN JEUCTBUS TUTPOMETPOB U

MICUXPOMETPA;

BHJIBI YIIPYTUX AehOopMaIinii;

3aKoH ['yka;

00 ydére TEIUIOBOTO pAaCIIMPEHUS B

TEXHUKE;

e O IIPAKTHYECKOM NPUMEHEHUH
(¢u3MUeCKUX 3HAHUH O CBOWCTBax
ra3oB, KUJAKOCTEH U TBEPIBIX TEI.

yMeThb:

®  U3MEPATH BJIaXXHOCTh BO3/IyXa
HCI/IXpOMeTPOM 158 FI/IFPOMeTpaMI/I,
OIIPENEIIATh TOUKY POCHI;

e pemarh 3a4a4d Ha Pacu€T BIAXKHOCTH,
Ha 3aKoH ['yka;

® I[IPUMEHATH 3HAHHS O CBOMCTBAaX ras3os,

JKUJIKOCTEM W TBEPABIX Tel B
HOBCEIHEBHOU KU3HHU.
Paznen 3 DaekTpoannaMmuka
3HAThb: o @dusuuecKHii TMKTAHT
IO OCHOBHBIM TTOHATHUSAM U 3aKOHAM
e OCHOBHBLIE  3aKOHBI KJIAaCCUYECKOH
3IEKTPOIUHAMUKY;

yMeTh:

® TIPUMEHSTHh 3aKOHBI AIEKTPOAMHAMHUKHU
Uil OOBSICHEHUSI IPUPOJHBIX SIBICHHM,
MPUHIMIA JEHCTBUS DIIEKTPUUYECKUX
pUOOPOB U TEXHUUYECKUX YCTPOMUCTB.

e JlaGopaTropnas paGora Ne 4

"OnpeneneHue 3MEKTPUUECKON EMKOCTH
KoHAeHcaTopa'

33




Tema 3.1 DuekTpuueckoe moe.
3HATh:

e (usmueckuil cmbICi HaNPsSHKEHHOCTH,
MOTeHIINaNA, HaIpPSDKEHUS,
3JIEKTPOEMKOCTH;

® DJJEKTPUYECKHE CBOMCTBA MPOBOJAHHUKOB
U JTUDJICKTPUKOB;

e JICHCTBUE DJIEKTPUUECKOTO TOJS Ha
MIPOBOJHUKY U TUAJIEKTPUKH;

® 3aKOH COXpaHEHUs dJIEKTPUUYECKOIO
3apsga u 3aKoH Kyrnona.

yMeThb:

e (opmynupoBaTh
3JIEKTPUYECKOTO MOJIs;

e M300pakaTh OJJIEKTPUUYECKUE TIONS C
IIOMOINIBI0 JIMHUWA HaNpsHKEHHOCTH U
SKBUIMOTEHIUAIBHBIX TTOBEPXHOCTEH;

® BBIUUCIATH CWJIY  B3aUMOJCHCTBHS
TOYEYHBIX 3apsf0B, HANPSAKEHHOCTD,
MOTEHIMAl W Pa3HOCTh MOTEHIMAJIOB
3JIEKTPOCTATUYECKOTO MOJIs;

®  BEHIYHCIIATH 3JIEKTPOEMKOCTh u
SHEPTUI0 BJIEKTPUYECKOTO ITOJIS
3apsKEHHOI0 KOHAEHCcaTopa.

IIOHATHC

Tema 3.2. 3aK0OHBLI MOCTOSTHHOI'0 TOKA
3HATH:

®  YCIIOBUS, HEe0O0XOINMEBIE IS
CYIIIECTBOBAHMS IJIEKTPUUECKOTO TOKA,

e (pu3MUECKHIl CMBICH SJEKTPOABUKYIIICH
CHITBL;

e 3akoH Owma a8 ydacTka LEeNU U
MOJHOM 1enu, 3akoH [[oyis — JleHa;

® IIpUPOAY DIIEKTPUYECKOIO TOKa B
MeTajiax;
e  BHIBI MPOBOJUMOCTH

MOJYIPOBOJJHUKOB M 3aBUCHUMOCTb HX
MPOBOJUMOCTH OT TEMIIEpATyphl U
OCBEILCHHUS;

® YVYCTPOWCTBO W MPUHUUI JACHCTBUS
MTOJTYITPOBOTHUKOBBIX TTPHOOPOB.

yMeTh:

® [IPOMU3BOJUTH PACUET AIIEKTPUUYECKUX

e JlabopaTopHasi pabora NeS

"OnpeneneHue yaelIbHOTO CONPOTUBIICHUS
MPOBOHUKA"

e JlaGopaTropHas paGora Ne6

"N3y4yenue nocineaoBaTesibHOTO U
MapajuieIbHOTO COCTMHEHUS TIPOBOTHUKOB"

o JlaGopaTopHas padora Ne7

"Onpegnenenne I/1C 1 BHyTpeHHETO
COTPOTHUBIICHUS UCTOYHHKA TOKa"

e IIpakTnueckas padora Ne 4

"3akoH OMa Ju1s y4acTKa U MOJTHOW LIETIH.
CoenuHeHus MPOBOIHUKOB"

e IIpakTnueckas padora NeS

"PaGoTa 1 MOIIIHOCTH AJIEKTPUUECKOTO TOKA.
3akon JIxoyns-Jlenna"

e [IIpakTnueckasi pabora Ne 6

"3axon OMMU. [Ipasuno Jlenna. Dueprus
MarHMTHOro nojus"

e KoHnrpoabHas padora Ne3 no teme
«3aKOHBI MOCTOSIHHOTO TOKAa» (TecT)

e Konrpoabnas padora Ne4 nmo teme
«MarnurtHoe moJie.
3ﬂeKTp0MaFHI/ITHaﬂ HHAYKIUSD)
(Tecr)
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merned ¢ pasIUMYHBIME  CHOCOOaMuU
COEMHEHUS TOTpeOUTENeH, UCIIONb3Ys
3aKOHBI IIOCJICIOBATENIFHOTO,
napauienbHOrO COCIMHEHUS
IPOBOJHUKOB U 3aKoHa OMa;

e pemarb 3a7a4d Ha pacy€r paboTHI,
MOIITHOCTH  3JIEKTPHUYECKOTO TOKa U

KOJHMYECTBA TEIUIOTHI, BBIIEISIEMOrO
TOKOM B ITPOBOJIHHUKE;
®  U3MEpSATH OJ1C, CUy TOKa,

HAIpsOKCHUEC Ha Pas3sIMYHBIX Yy4dacTKax

OCIiu, BHYTPCHHCC COIIPOTUBJICHUC
HCTOYHHKA TOKa, YACJIBbHOC
COITPOTUBJICHHUC mMarcpurajia
IIPpOBOAHUKA,

® BBIINOJHATL  3KCIHCPUMCHTBLI, ACJIaTh
BBIBOBI Ha OCHOBC

JKCIIEPUMEHTAIIBHBIX JAHHBIX;

® [IPEICTaBIATH PE3yJbTaTbl U3MEpPEHUU
C YYETOM IOIPEIIHOCTEN;

® COCTaBJIAAITh OTYET IO NPOACIAHHOU
pabore.

Tema 3.3. MaruurtHoe moJie
3HATH:

® TIOHATHE U CBOWCTBA MAarHUTHOTO TOJIS;
e (u3MUECKYI0 CYIIHOCTh MarHUTHOM
MHAYKIUH, CWIIBI AMIepa.

yMeTh:

e U300pakaTh pa3IMYHbIE MAarHUTHbBIC
MoJasg C IIOMONIBI0 JIMHUM MAarHUTHON
WHYKIUY;

® BBIUUCIATH CHIIY, JCHCTBYIOIIYIO Ha
MPOBOJHUK C TOKOM B MAarHUTHOM
MOJIE;

® TMPUMEHSATh TPaBWIO OypaBuMKa U
IIPaBUJIO JIEBOU PYKH;

® OOBIACHATH NPUHIUIT
3JIEKTPOJIBUTATEIIS,
ANEKTPOUZMEPHUTETHHBIX MPUOOPOB.

NENCTBUA

Tema 3.4. DiieKkTpoMarHuTHasi HHAYKIHUS.
3HATh:

® CYIIHOCTH SIBJICHUS AJIEKTPOMArHUTHON
WHIYKIMKA, 3akoH OMW, mpaBuio

e Pedeparnl

"IIpuHuun necTBUs 3JIeKTpoABUraTens"

"IIpuHuMN 1EUCTBUS SJIEKTPOU3MEPUTEIIHBHBIX
pubopoB"

"[IpuHuun neficTBusi Macc-criekTporpada'

"[IpuHIMN 1EHCTBUS YCKOPUTENS 3apsSKEHHBIX
gactul"

"Poip MarHuTHOTO IOJIS 3eMJIU B KU3HU
pacTeHul, ’KUBOTHBIX, YeJIOBEKa"
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Jlenna;

¢ CYIIHOCTb CAMOUWHAYKIIUH,

® TIOHATHC MHAYKTUBHOCTH;

® 0 BKJIAJI€ POCCUHCKMX M 3apyOeKHBIX
yu€HBIX,  OKa3aBIIMX  HauOoJbIIee
BJIMSIHUE Ha pa3BUTUE (DU3HKH.

yMeTh:

® OIpeaeNsITh HaIpaBJIeHUE
UHIYKIIMOHHOTO  TOKAa,  HCIOJb3YS
paBuiIo JIeHna;

e pemiaTh 3aJa4M Ha 3aK0H DOMU;

e paccuuthiBath DJIC caMOMHIYKIHMH M
SHEPTUI0 MAarHUTHOTO TIOJIS;

® OOBSCHATH MPUHITUTT NENCTBUA
reHeparopa IEeKTPUIECKOro TOKa;

® ICIIOJIb30BAaTh PA3JIMYHBIE HCTOUYHUKH
uHpopManuu u COBpPEMEHHBIE
MH()OPMAMOHHBIC TEXHOJIOTHH;

aHaJIN3UPOBATh, nepepadaThIBaTh u
NPEABSIBIAT UHPOPMALIUIO B COOTBETCTBHUU C
IIOCTAaBJICHHBIMHU 3aJa4aMU.

Pa3nea 4 Kos1ie0anus M BOJHBI

Tema 4.1. Mexanudyeckue KoOJIeOAaHUA U
BOJIHLI.

3HATb:

® T[IOHATHS TapMOHUYECKHX KoyieOaHUil,
MaTeMaTHYeCKOT0 M TPYKUHHOTO
MasiTHUKOB, OCHOBHBIX XapaKTE€PUCTHUK
KOJIe0aTeIbHOTO TMpoIlecca, CBOOOIHBIX
U BBIHYKJICHHBIX KOJIeOaHMii;

e IIpeBpalleHue SHEpPIrUu npu
Kosie0aTeabHOM JIBUKEHUU;

® CyThb MEXaHHMYECKOI'O PE30HAHCA;

MIPOLIECC PACIIPOCTPAHEHUsI KoJieOaHM

B YOPYIo cpene.

yMeTh:

e u300paxkaTh rpadudecku
rapMOHHYECKHE KoJieOaHus;

e pemarh 3aJadyd  HAa  HAXOXKICHUE
apaMeTpoB K0JIeOATEeNbHOTO
JIBYDKCHUST;

® BBIYUCIATH TEPHOJ MaTEeMaTH4YECKOTO
Y IPY>KUHHOTO MasTHUKOB,;

e [Ipakrunuyeckas padora Ne7

"DJIeKTpOMarHuTHHIE KoJIeOaHUs U BOJTHBI"
e Konrpoabnas padora NeS no teme
«Mexannyeckue u
3JIeKTPOMATHUTHBIE KOJIe0aHus U
BOJIHBD» (TECT)
e Pedeparnl
"3ByKOBBIE BOJIHBI'".

"V nbpTpa3Byk U ero npuMeHeHue"

"I'enepaTop He3aTyXaromMx
ANEKTPOMAarHUTHBIX KoyieOaHuit".

"ToKH BBICOKOIT 4acTOTHI"

"[lonydyenue, nepegayda u pacupeneicHue
3JEKTPO3HEeprun"
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e HCCIICNOBaTh 3aBUCUMOCTH  IEpHOIA
KoJIeOaHui MaTeMaTUYECKOI0
MasiTHHKaA OT €TI0 AJIMHBI, MAaCCBhI.

Tema 4.2. DjieKTpOMarHuTHbIE KOJIeOaHUS U
BOJIHBI.

3HATb:

® CXEMy 3aKpBITOTO  KOJIeOATEeIHHOTO
KOHTYpa U DHEPTeTUYECKUE IMPOIIECCHI,
MPOUCXOJISIINEC B HEM;

® [PUHIUN JCHCTBUS HWHIYKIIHOHHOTO
reHepaTopa u Tpaacopmaropa;

®  CBOICTBA JICKTPOMATHUTHBIX BOJIH;

e (u3KMYECKHE OCHOBBI PAJIMOCBSI3H;

® [IPUHLIUI paaronoKaluu u
TEJICBUICHMUS.
yMeTb:
e pemate 3aJauyd  HAa  ONpEJECICHUE

IepuoJa, YacTOThl M JJIMHBI BOJIHBI
AJIEKTPOMAarHUTHBIX KOJieOaHui;

e (opMHUpPOBaTh IIEHHOCTHOE OTHOLICHUE
K M3y4aeMblM Ha Ypokax (U3UKU

"N3obperenue pagno  A. C. [TomoBeim"

0o0BbEeKTaM ¥ OCBaWBAae€MBIM BHIaM
NEeSTeNIbHOCTH, TPUBOAUTH TPUMEPHI
MIPAKTUIECKOTO HCIIOIB30BaHUSA
(U3MYECKUX 3aKOHOB B JHEPTeTHKE,
OIS pa3BHUTHS paauo 31
TEJIeKOMMYHUKAIIUHA.

Pa3znen 5 OnTuka

Tema 5.1

FCOMeTpI/I‘{eCKaH OIITHKA
3HATb:

L 3aKOHBI
CBETa,

OTpaXXCHUA U TPCITOMIICHUA

yMeTh:

® TMPUMEHATh HA TMPAKTUKE 3aKOHBI
OTpaXE€HUs U TMPEIOMJICHUS CBETa MpU
peleHuy 3a1ay;

® OMNpeAeNsiITh MOKa3aTeab MPEeIOMICHUS

CTCKIIA;
® OMNpeAeNsITh CIEKTPAIbHBIC TPAHUIIBI
YYBCTBUTEIBHOCTH YeJI0BEYECKOTO

e dusnuyeckuii JMKTAHT
IO OCHOBHBIM ITOHATHUIM U 3aKOHAM

e IIpakTnueckas pabora Ne 8
"3aKOHBI OTpa’KEHUS U NPEJIOMIIEHUS CBETa"
e IIpakrnueckas padora Ne9

"BoiHoBBIE CBOMCTBA cBeTa"
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rjasa.

Tema 5.2
BoJsHoBLI€e cBONICTBA CBeTA.

3HATb:

yMeThb:

BOJIHOBYIO IIPUPOY CBETA;
(bu3NYecKyr0  CYIIHOCTb
uHTEephepeHITnH,
JIMCTIEPCUU CBETA;
CBOMCTBA U NMPAKTUYECKUE TPUMEHEHUS
Pa3IMYHBIX BUAOB 3JIEKTPOMArHUTHBIX
U3JIy4CHU;

paznuuMs U CXOJACTBA  MEXIY
TUGPAKIUOHHBIM ¥ JIUCIIEPCHOHHBIM
CIIEKTpaMH.

SIBJICHUH
nudpakium,

pemiate 3aJadd  Ha  OIpEJEeHHE
3aBUCHUMOCTH MEX1y JUIMHOM BOJHBI U
4acTOTOM 3JEKTPOMAarHUTHBIX
KoJe0aHuii;

U3MEPSTh JJIMHY CBETOBOM BOJIHBI C
MTOMOIIBI0 AUPPAKIIMOHHON PEIIETKY;
HaOmonaTh U OOBSCHATH  SIBJICHUS
uHTEpepeHIu, nubpaxkuuy,
JUCIIEPCUU U TIOJISIPU3ALINN CBETA;
MPUBOJUTL TPUMEPHI MOSBICHUS B
MPUPOJIE U HCIIOJIIb30BAHUSI B TEXHUKE
SABJICHUNA MHTephepeHH, AUudpaKIy,
MOJIIPU3aLUU U TUCIIEPCUN CBETA;
MIEPEUUCIIATh ~ METOABl  TIO3HAHMI,
KOTOPBIE UCIOJIB3YIOTCS IIPU U3Y4YE€HUNU
YKa3aHHBIX SIBJICHUM.

Tema 5.3 CnennanbHas Teopus
OTHOCUTEJIbHOCTH
3HATh:

noctynatel CTO u ciiencTBUs U3 HUX;
CYIIIHOCTh WHBApUAaHTHOCTU CKOPOCTH
CBETA;

pasnuune KJIACCUYECKOM 51
PENATUBUCTCKON MEXAHHKU,

MOHSATHE DHEPTUU TTOKOS;

CBsA3b MAcCChI C 3HepFI/IeI7L

e JlabopaTopHasi pabora Ne8

"OmnpenaeseHue noka3aress NpeIoMICHUS
crexna”

e JlaGopaTropnas paGora Ne9

"OmnpeneseHue JJIMHbI CBETOBOM BOJIHBI €
MTOMOIIIBbIO AUGPAKIIMOHHON pemETKH"

e Pedeparni

"I'na3 kak ontu4eckasi cuctema"
"OnTtuyeckue npudoops"
"[TonsiTue o romorpadun"

"VapTpaduoneroBoe u nHGpaKpacHoe
n3nyyeHus"

"Pentrenosckue ayun"

e YcTHBIN ONPOC

38




yMeTh:

® OOBSACHATH PEIATUBUCTCKHUE IP(HEKTHI

Paznea 6

DJieMeHTbl KBAHTOBOM (PM3HUKH

Tema 6.1

KBantoBasi onTuka.
3HATb:

® OCHOBHBIC MPEICTABICHHUS KBAHTOBOM
TEOpHH;

® KBAaHTOBYIO IPUPOJIY CBETA;

Teoputo hoTodddekTa;

CYIIHOCTb KOPITYCKYJIIPHO-BOJITHOBOTO

IyaIn3Ma;

e 0coOeHHOCTH XUMHYECKOTO u
OMOJIOTMYECKOT0 JIEHCTBHS CBETA.

® KaK OTKPBITHS B 3TOH 00IacTH (PU3UKU
OKa3zalli OTpe/essioiee BIMSHAE Ha
pa3BUTHE HAYKH U TEXHUKH;

® 0 BKJAJ€ POCCHUICKUX U 3apyOeKHBIX
y4€HbIX, OKa3aBIIMX  HauOoJiblIee
BIIUSTHUE HA pa3BUTHE QUBUKH,

® TPUHIMNBI JCHCTBHS MPUOOPOB H
TEXHUYECKHX YCTPOMCTB, C KOTOPHIMH
KaXK bl YeloBeK HOCTOSIHHO
BCTPEUACTCS B TIOBCETHEBHOM KM3HU H
CHOCOOBI MX UCTIONB30BaHUSI.

yMeTh:

¢ pfmatb 3agadd C HCIIOJIB30BAHHUEM

YpaBHECHUSA DUHImTENHA JUTS
¢doroaddexra;

® BBIYHCIATH HSHEPrUI0 U HUMIIYJIbC
¢doroHna;

e OTIMYaThb THUIOTE3bl OT HAay4HBIX

TEOPHIL;

® [IPUBOJUTH IIPUMEPSHI, ITOKA3BIBAIOLIUE,
YTO HAOMIOJCHHUS M  DKCIEPUMEHT
ABJIAIOTCS. OCHOBOM [UIsl BBLABM)KCHHUSA

e duznuyeckuii JMKTAHT
10 OCHOBHBIM IMOHATHUAM U 3aKOHAM

e IIpakrnueckas padora Ne 10
"Teopust pororddexra”

e Pedeparnl
"TepmosinepHbIil cuHTE3"
"[IpoGnema TepMosIEpHOIN SHEPTETUKU "

"KBanTOBbIE reHepaTops!"”

"Crioco6bI HaOIOIEHUS U PETHCTPALIUU
3apsSKEHHBIX YaCcTHIT"

"[lonydyeHne panoaKTUBHBIX U30TOMOB U UX
IpuMeHeHue"

"buonoruyeckoe 1elcTBUE PaIUOAKTUBHBIX
n3Iy4eHuin"
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TUIIOTE3 U TOCTPOCHUS TEOPUH.

Tema 6.2
®duszuka aroMa.
3HATh:
® CMBbICI MMOHSATHM: aToM,

MOHU3HUPYIOLIUE U3ITYUCHHUS;

e cymHOCTh onbITOB Pezepdopaa;

e mojenb atoma Pesepdopaa — bopa;

® [IPOUCXOXKJICHUE JUHEHYaThIX
CIIEKTPOB Ha OCHOBE Teopuu bopa;

e [puHIMN  JAeiictBUS U 00jacThb
MIPUMEHEHUS KBAHTOBBIX T€HEPATOPOB;

yMeThb:

e (opmynupoBath noctyiarsl bopa;
e HaOIIOAATH JIMHEHYATHIE CIIEKTPHI;
paccuuThIBaTh YacTOTHI U JUIMHBI BOJIH
HCIIyCKaeMOI'0 CBETa IIPU IEPEXOAC

aToMa BOOOpOaa nus3 OJJHOI'0
CTAllUOHApPHOTO COCTOSAHUS B APYIO€;
® OOBICHATH IMPOUCXOKACHUC

JINHENYaTOro CIEKTpa aToMa BOJAOpPOJa
U pa3iuyue JIMHEWYaTbIX CIIEKTPOB
PAa3JIMYHBIX T'a30B;

OOBSICHATH MPUHITUT ACUCTBUS J1a3epa;
[IPUBOJIUTH IPUMEPHI HCIOJIb30BAHUSA
Jla3epa B COBPEMEHHOM Hayke WU

TEXHUKE;
® UCNOJb30BaTh MHTEpHET Ui MOHCKa
uHhopManuu o MEPCIIEKTUBAX

MIPUMEHEHHUS JIa3epa.
Tema 6.3 ®uznka aTOMHOIO siApa.

3HAThb:

® CMBICT TMOHSATHUWA: AaTOMHOE  SAPO,
WOHU3UPYIOLINE U3TYyUYCHHUS;

® CYIIHOCTh pPaJHOAKTUBHOCTH, COCTAB
PaIMOaKTUBHOIO H3JIYyYEHHS M €ro
XapaKTePUCTUKH;

® DKCIEPUMEHTAJIbHBIE METObI
perucTpanmu 3apsyKeHHBIX YaCTHII;

® COCTAaB s/Ipa U MPUPOY SIACPHBIX CHIT,

e (usuueckyro CYIIHOCTh nedekra
MAacCHI;

® MEXaHM3M JICJICHUS TSKENBIX SIAED;
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® paboTy SAOEPHOTO PEAKTOPA;
® O DPa3BUTHH aTOMHOH DSHEPreTHKH U
pooJIeMax 3KOJIOTHH.

yMeThb:

e pemaTh 3a/Jlayd  Ha UCIOJIb30BaHUE
3aKOHa PaJIMOAaKTUBHOTO pacCIaja;

® paccuuThiBaTh  JePeKT Macchl U
SHEPTHUIO CBS3U aTOMHBIX SI/IEP;

®  COCTaBJIIATH yYpaBHEHUS SIIEPHBIX
peaKIuii;

® [PUBOJUTH MPUMEPHl MPAKTUYECKOTO
WCIOJIb30BaHUsI (U3HUYECKUX 3aKOHOB
B SJICPHOM SHEPIeTHKE;

® TIOHUMATH [IEHHOCTb HAy4HOTO
[IO3HAHUS MHUpa HE BooOwWEe A
YeJoBeYeCTBa B IIEJIOM, a KaXKJbIM
y4damumcs 171 ce0s JIMYHO;

® [IOHUMaTb  LIEHHOCTh OBJIA/ICHUS

METOJOM HAYYHOTO TIO3HAHHS IS
JNOCTHXKCHHS ycrexa B JItoOOM BHJIE
MPAKTHYECKOMN JEATEIILHOCTH.

Paznen 7. Crpoenne Beenennoii

Tema 7.1

Ctpoenue CotHEYHOM cCHCTEMBI
3HATH:

e crpoeHre COTHEYHOM CUCTEMBI;
e cucremy 3emus-JIyHa;

® 3aKOHBI ABM)XCHUS IUIAHET;

e crpoenue ConHIa;

® CYIIHOCTbH IIOHATUSA COJIHCYHas
AKTUBHOCTD,
® BJIIMAHHUC AKTHUBHOCTH COJ'IHI_Ia Ha

JKA3Hb Ha 3eMIIE.
YMeTh:

®  00BACHITH 3aKOHEI JBUXXCHUA IIJIAHET,

® OOBSCHATDH BIIMSIHUE COJIHEYHOMN
AKTUBHOCTH Ha IIPOLIECCHI,
IIPOUCXOJAIINE Ha 3EMIIE;

® T[I0Jb30BaThCs  IOJBHMKHOM  KapToOH

3BE3QHOr0 Heba.

Tema 7.2 DBoaronus BceceeHHoii

e JlaGopaTopHas padora Nel(
"N3y4yeHue kapThl 3Be3JHOTO Heba".

e Pedeparsl
"PaguoraiakTUKu U KBa3apbl"
" LAl
MacmtaOHas cTpykTypa Beenennoit
"MetaranakTuka"
"Pacmmpenue BeenenHoil. 3akoH
Xab06ma"
"Teopus bonbmioro B3peiBa"
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3HATh:

yMeTh:

CYILIHOCTh TTOHSITHUS 3BE3/1A;
OCHOBHbBIE XapaKTEpUCTUKHU 3BE3;
COBPEMEHHBIEC MIPE/ICTABJICHUS 0
poucxoxaeHnu u sBomonun ConHia
" 3BE3;

0 CTpoeHuM Hamen ["anakTuky;

THUIIbI TAJITAKTUK;

CYUIHOCTb MOHSTHS MeTraranakTuka;
Teoputo bonbiioro B3peiBa.

OTJINYaTh IIOHATHUA 3BC344a U IIJIaHCTA,

OTIMYaTh THUIOTE3bl OT  HAayYHBIX
TEOPHIL;

MIPUBOJIUTH MPUMEPHI, MOKA3bIBAIOIINE,
9TO HAOMIOJEHUS H  OKCIEPUMEHT
SIBIISTIOTCSL OCHOBOW JIJISl BBIIBHIKCHHS
TUIOTE3 U IOCTPOCHUS TEOPHil;
UCTOJdb30BaTh MHTEpHET Ui ToucKa
nH(popMaIuu.
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4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM JJUCIUIIIMHBI

IIpeameTHBIE pe3yJIbTATHI H3Y4eHHs Y4eOHOI

@opMBbI U METObI KOHTPOJISI U OLlEHKH Pe3yJ1bTATOB

AUCHUIIINHBI Oﬁy‘leHHﬂ
11P6 01 1. Tekyummii KOHTPOJIb:
I1P6 02 - YCTHBI 01poc;
11P6 03 - (hpOHTANIBHBIN OIIPOC;
[1P6 04 .
- pusHUecKuit TUKTAHT;
I1P6 05
- OLIEHKA BBITIOJIHEHHUS JTOMAIITHHUX
I1P6 06 CaMOCTOATENbHBIX PaboT;
IIP6 07 - OLIEHKA BBITIOJIHEHHUS 1a0OPaTOPHBIX PaboT;
I1P6 08
- OLIEHKA BBITIOJIHEHHUS TIPAKTHYECKUX PaboT
I1P6 09 (pelIeHus KaueCTBEHHBIX, PACYETHBIX,
[IP6 10 po(eCcCHOHATEHO OPUEHTUPOBAHHBIX 33/1a4);

- OIICHKA TECTOBKIX 3aJIaHUM;

- OIICHKA COJIepKaHus M 0(hOPMIICHUS TIPE3CHTAINH,
pedepaToB, T0KIAI0B, COOOIICHHMIA;

- Ha0JII0/IEHNE 32 XOJIOM BBIIIOJTHEHUS
WHIVBUAYAJIBHBIX IPOEKTOB.

2. IIpomexyTOYHBIN KOHTPOJIb:

- KOHTpOJIbHbBIE pa0OTHI.

3. UToroBblii KOHTPOJIb

- DK3aM€EH

- OIICHKA BBITIOJIHCHHBIX IIPOCKTOB;
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