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OIOBPEHA:
Ha 3aceJaHuM IPEIMETHO-IIMKIOBOM KOMHUCCHUHU

mpernoaaBaresici 001e00pa3oBaTe/IbHOTO UK

IIpotokon Ne 1 ot 27 aBrycra 2024 1.

HpCI[CGI[aTeJ'H) HpeI[MeTHO-HHKJ'IOBOﬁ KOMUCCHUHU

Cutnuxona H.T'.

YTBEPXIAIO:
IIpencenarens OMC

T.JI. 3aku3sgHoBa

«27» aBrycta 2024 T.

CocraBurennb: Oxynes 1.1

Pabowas mporpamma ydeOHOoro mpeamera  «Du3MKa»
pa3paboTaHa Ha OCHOBE

DenepanbHOTO roCyJapCTBEHHOTO 00pa3oBaTeILHOTO
CTaHmapTa cpemHero obOmero o0pa3oBaHHA, YTBEPKIESHHOTO
nprka3zoM MuHucTepcTBa 00pa3oBaHust U Hayku Poccuiickoit
Oenepanum ot 17 mast 2012 1. Ne 413

DenepanbHOTO roCyJapCTBEHHOIO 00pa3zoBaTeIbHOrO
CTaHJapTa CpeJHero NpoQecCHOHAIBLHOTO O0pa30BaHUS IO
crienmanbHOCTSIM  44.02.02 IlpenomaBaHne B HadadbHBIX
Kjaccax,  YTBEp)KACHHOTO  TpuUKa3oM  MHHHCTEpCTBa
mpocsetienus Poccuiickoit @eaeparuu Ne 742 ot 17.08.2022,
44.02.01 HomxomsHOEe  00pa3oBaHWE,  YTBEPKICHHOTO
mpukasoM  MuHucrepcTBa — mpocsemieHus — Pocculickoi
®deneparyu Ne 743 ot 17.08.2022,

nonoxenndt @denepansHON  00pa3oBaTEIbHON TPOrPaMMBbL
cpenHero oomero oOpa3oBaHUs, YTBEPXKIACHHON MpPUKA30M
MunucrepctBa mnpocBewwieHus: Pocculickoin ®epepauuud oT
18.05.2023 Ne 371

OenepanbHO  pabodeil MpPOTrpaMMbl  CPEeOHEro  OOIIero
oOpa3zoBanust «Duznka»

[MpumepHoii  paboueii  mporpammbl  «@Dusuka»  aus
pohecCHOHATBHBIX 00pa30BaTEIHHBIX OpraHu3aIn,
yrBepxaenHoit  ®I'bOY AIIO  «MHCTUTYT  pa3BUTHA
npodeccrnoHanpHOTO 00pazoBanus» 30.11.2022 r.

npenogaBaTeib KI/IpOBCKOl"O neagaroru4eCkKoro
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1. MACIIOPT PABOYEM MNPOT'PAMMBI YYEBHOI'O IPEJIMETA «®HU3UKA»

1.1. O6aacTh NpUMeHEeHHs MPOrPAMMBI

Pabouas nporpamma yueOHoOro nmpeamera «Du3nkay ABISIETCS 0053aTENIFHON 9acThIO POrPaMMBI ITOJTOTOBKH CIICIIHAINCTOB
cpexnero 3BeHa B coorBeTcTBHU ¢ PI'OC CIIO mo cneumansrocTsM 44.02.01 JomkonsHoe obOpazoBanue, 44.02.02 IIpenoxgaBanue B
HavdalbHbIX KJlaccax
1.2. MecTo y4eOHOT0 MpeIMeTa B CTPYKType 00pa30BaTe/IbHON NPOrpaMMblL:

VYueOHblit npeamer «®Dusnka» sABiIsSETCS 00S3aTENBHBIM YUEOHBIM NPEAMETOM 00LIe00pa3oBaTeIbHOTO LUKIIA, MpeaMeTHas
obnacte «EcTecTBEHHO-HAYYHBIE TPEIMETHI)

YpoBeHs ocBoeHms yaebHOTO mpeamera B coorBeTcTBHU ¢ PI'OC cpemnero obmero oopazoBanus - 0a30BHIH.

1.3. O0mas xapakTepucTHKA y4eOHOro npeamera « Puzukay

@u3nka Kak Hayka O Hamboiee OONIMX 3aKOHAX HPHUPOIBI, BBHICTyNas B KadecTBE y4eOHOTO NpeaMeTa B IIKOJE, BHOCHT
CYIIECTBEHHBIH BKJIAQJ B CHCTEMY 3HaHHH 00 okxpyxatomem wmupe. LIKONBHBIA Kypc (QH3UKH — CHCTEMOOOpa3yIOIIUH It
€CTECTBEHHO-HAYYHBIX yYEOHBIX IPEIMETOB, NMOCKOIBKY (pH3MYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOIECCOB M SBICHHH, M3Yy4aeMbIX
XuMuel, ouomorue, gusmdeckor reorpadmeir u actpoHommeil. Mcmonp30BaHNE M aKTUBHOE INPHMEHCHHE (QH3MYSCKUX 3HAHHUN
OTIpeieTIsIeT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe SHEPTeTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOTYyUCHHS
HOBBIX MaTEPHAJIOB C 33laHHBIMU CBOIcTBaMHU M Jpyrux. VizyueHne Gu3nku BHOCUT OCHOBHOM BKJIaJ B (YOPMHUPOBaHUE €CTECTBEHHO-
HAYYHOW KapTUHBI MHpa O0ydaroluxcs, B (JOPMUPOBAHHE YMEHHUH NMPUMEHATh HAYYHBIA METOJ IO3HAHUS TP BBHINOJIHEHUH UMHU
yueOHBIX HCCIICOBAHUIA.

B ocHOBY kypca ¢u3uKH 17151 yPOBHS CpPEHEro o0IIero oopa3oBaHus MOJI0XKEH Psill UIEeH, KOTOPbIE MOXKHO PacCMaTpHBATh Kak
TIPUHIHUIIBI €T0 TOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH Kypc SIBISIETCSl JIOTHYECKH 3aBEPLISHHBIM, OH COIEPKUT Marepual U3 BCeX
pa3zenoB (PU3UKH, BKJIIOYAET KaK BOIIPOCHI KJIACCHYECKOM, TaK M COBPEMEHHOW (DM3HKH.

Hoes ecenepanuzayuu. B cooTBEeTCTBHU ¢ HEH MaTepual Kypca Gpu3nku o0beMHEH BOKPYT (H3HUYECKUX Teopuid. Benymum B
Kypce sBisieTcss pOPMHUPOBAHHE IPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MAaTEpPHH, BELIECTBE U IOJIC.

Hoes eymanumapuzayuu. EE peanmsanust mpeanoaracT HCIOIb30BaHWE T'yMaHWTApHOTO MOTEHHOWana (pU3NYecKOW HayKH,
OCMBICJICHHE CBSI3M Pa3BUTHsI (PU3NKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMHU M HKOJIOTMIECKUMH
npoOiemMamu.

Hoes npuxnaonoi wuanpasnennocmu. Kypc ¢usumku npeanosnaraeT 3HaAKOMCTBO C IIMPOKMM KPYrOM TEXHHYECKUX H
TEXHOJOTHYCCKHUX HpI/IJ'IO)KeHI/Iﬁ N3Yy4YCHHBIX TeOpI/Iﬁ " 3aKOHOB.

Hoes  skonoeusayuu peanusyercss TOCPEJACTBOM BBEJCHHS DJIEMEHTOB COJACP)KAHHUS, IOCBAMIEHHBIX HKOJOTHYECKHM
np06neMaM COBPEMEHHOCTHU, KOTOPBIC CBA3AHBI C PA3BUTUEM TEXHUKU U TeXHOHOFI/Iﬁ, a TaKXe O6Cy)KI[eHI/IH HpO6HeM pauoOHAJIBHOTO
MPUPOJIOTIOIB30BAHHUS U IKOJIOTHYECKOH 0€3011aCHOCTH.

CTep)KHEBBIMHM 3JIEMEHTaMH Kypca (H3MKHM Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHUS SBIAIOTCA (pU3NUECKHe TeopHuu
(opmupoBaHMe MpencTaBICHUH O CTPYKTYpE MOCTPOCHUs (PU3NUECKON TeopHH, posin (pyHIaMEHTANbHBIX 3aKOHOB M TPHUHIIUIIOB B
COBPEMEHHBIX TPEJCTaBICHUAX O NMPHUPOAE, TPAHUIAX NPUMEHHUMOCTH TEOPHH, JUIA ONMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U
MIPOIIECCOB).

CHCTEMHO-JIeATeIbHOCTHBIN MOX0]] B Kypce (PU3NKM peann3yercst IpEeke BCEero 3a CUéT OpraHu3alli SKCIIEPUMEHTAILHON
JesitesibHOCTH oOyuarouxcst. {1 6a30Boro ypoBHs Kypca pU3MKH — 3TO UCTIONB30BAHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX
9KCIICPUMEHTOB M JIa0OpaTOPHBIX pabOT, KOTOphIe B IpOrpaMMme MO (QH3MKEe OOBEAMHEHBI B OOIIMI CIHCOK yYCHHYSCKHX
MIPAKTUYECKUX paboT. BrigeneHne B yKa3aHHOM IepeyHe JIaOOpaTOpHBIX paboT, MPOBOAMUMBIX JJIsI KOHTPONS M OICHKH,
OCYIIECTBIISICTCS YYaCTHUKAMHM 0OpPa30BaTEIbHOrO MpoLecca MCXOAS M3 OCOOCHHOCTEH IUIAaHUPOBaHHMS W OCHalleHHs KaOuHera
(I)I/I?)I/IKI/I. HpI/I 9TOM O6eCHe‘IHBaeTCH OBJIAACHHUC 06y‘IaIOI_HI/IMI/IC${ YMEHUAMHU TMPOBOAUTH KOCBCHHBIC HU3MCPCHUA, UCCICIOBAHUA
3aBUCUMOCTEH (pHSH‘IeCKI/IX BCJIMYMH U TOCTAHOBKY OIIBITOB ITO MPOBEPKE MPEIITOKCHHBIX THIIOTES.

Bosnbiioe BHUMaHME yessieTcsl pelieHHio pacyETHBIX U Ka4eCTBEHHBIX 3a1a4. [Ipu oToM st pacu€THBIX 3a/1a4 MPUOPUTETOM
SIBIISIFOTCS 3aJ1a4M C SIBHO 33J]aHHOM ()M3MYECKOW MOJIEIbI0, O3BOJISIONINE IPUMEHATh U3yUYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJTHOTO pasziernia Kypca, Tak ¥ MHTETpUPYsI 3HAHUS U3 PAa3HBIX PaszesioB. [l KauecTBEHHBIX 33/1a4 NPHOPUTETOM SIBIISIOTCS 3a/laHMs
Ha 00BsSICHEHHE MPOTEKaHMs (U3MIECKUX SIBICHUH M IPOLIECCOB B OKPY)KAIOIIEH XHU3HH, TpeOyrone BpiOopa (Guzndeckoir Moienn
JUISl CUTYallMHU NTPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

1.4 TInanupyemble pe3yJbTaThl 0CBOEHUS y4eOHOT0 MpeaMera:

Lenu u3ydyenns yueOHoro npenmera «Dusukay Ha 6a30BOM YpOBHE:

1. ®dopmupoBaHHE HHTEpECA U CTPEMIICHHS 00yJarOIUXCs K HAYYHOMY H3YYCHHUIO IPUPOJIBI, Pa3BUTHE HX
HWHTCJUICKTYAJIbHBIX U TBOPYECKUX CHOC06HOCTeﬁ;

2. PasBuTue mnpejicraBiieHUH 0 HAYYHOM METO/Ie O3HAHUS U (POPMUPOBAHUE UCCIICOBATEILCKOTO OTHOILICHHUS K
OKPYKarOIIVM SIBJICHUSIM;

3.  ®opMupoBaHKHe HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa H3y4eHHs OCHOB CTPOCHUS MATEPUU U
(hyHITaMEeHTaTbHBIX 3aKOHOB (DH3UKH;

4. @opmupoBaHHE YMEHUHN OOBSICHATH SBICHUS C HCIOIB30BaHNEM (PU3NIECKUX 3HAHWH M HAYYHBIX JOKA3aTEIbCTB;

5.  ®opmMupoBaHHe IPEACTABICHUN O poau (PU3KKH AJISI PA3BUTHSL JPYTUX ECTECTBEHHBIX HAYK, TCXHUKH U
TEXHOJIOTHH.

JlocTikeHue 1eneii n3ydeHus VHC6HOFO npeaMera «Pusnkay Ha 0a30BOM YPOBHEC obecreynBaeTcs PCHICHUCM CICAYIOIMUX 3a1a4:
1. HpI/IO6p€TeHI/Ie CHUCTEMEI 3HaHUI 00 06HH/IX (1)I/I3I/I‘I€CKI/IX 3aKOHOMEPHOCTAX, 3aKOHAX, TCOpHUAX, BKIOYAd MCXAHUKY,




MOJICKYJISIPHYIO (DH3HKY, 3JIEKTPOIUHAMUKY, KBAHTOBYIO (DH3UKY W 3JICMEHTHI aCTPODU3UKH;

2. ®opMHUpPOBaHWE YMEHHUMH MPHUMEHITH TCOPETHUYCCKUE 3HAHMS IS OOBSICHEHHUsS (DHU3UYCCKUX SIBICHUI B MPHPOIC U
JUTSL IPUHSTHS NPAKTHYCCKUAX PEIICHUN B IIOBCEIHCBHOM JKU3HHU,

3. OcBocHHE CIIOCOOOB pEHICHHWS pa3M4YHBIX 3adad C SBHO 3aJaHHOW (DM3UYECKOM MOZEIbIO, 3aiad,
MOJIPa3yMeBaIOIINX CAMOCTOATENbHOE CO3/aHne (DU3NUECKON MOJIEITH, COOTBETCTBYIOIEH YCIOBHSM 3a/1a4H;

4. Tlonumanue (QU3MYCCKUX OCHOB W MPUHIIMIIOB JICHCTBHUS TCXHUUYCCKUX YCTPONCTB U TEXHOJIOTUYCCKHUX MPOIECCOB,
UX BIMSIHUS Ha OKPYKAIOIIYIO CPEIY;

5. OsnaseHue METOIaMHU CaMOCTOSTEIHHOIO IJIAHUPOBAHUS U MPOBEACHUS (QU3MUYCCKUX SKCICPUMECHTOB, aHAM3a U
HHTEpIpeTanuu HHQOPMAIIIH, ONIPEICIICHHS JOCTOBEPHOCTH OIYYEHHOI'O PE3yJIbTaTa;

6. Cosmanue yclaoBuUi I pa3BUTHS YMEHUH IIPOSKTHO-UCCIICIOBATEIBCKOM, TBOPUECKOI eI TEIBHOCTH.

1.4.1. Ilnanupyemble pe3yJabTaThl OCBOeHHs Y4eOHOro mpeamera B cooTBeTcTBUHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC
(6{0]0)

JIM4HOCTHBIE Pe3yIbTaThl B YACTH:

1) rpaxaaHCKOro BOCIUTAHUSA:

JII'B.1 chopMHUpOBaHHOCTD T'pa)kJaHCKOW IMO3MLMKM O0YYalOIIerocs Kak aKTHBHOTO W OTBETCTBEHHOI'O HWIEHa POCCHICKOTO
o0111ecTBa;

JII'B.2 npuHATHE TPaJUIIHOHHBIX O0IIEYEIOBEYECKUX ITYMaHUCTHUECKHUX U IEMOKPATHIECKUX [IEHHOCTEH;

JII'B.3 rOTOBHOCTH BECTH COBMECTHYIO EATEIBFHOCTh B HHTEpECaX IPaxJIaHCKOro 00IIEeCTBa, Y4aCTBOBATh B CAMOYIIPABJICHUH B
00pa3oBaTeNbHOM OpTaHU3aINH;

JII'B.4 ymeHue B3aUMO/EHCTBOBATH C COIIMAIHBIMUA HHCTUTYTaMH B COOTBETCTBUH C X (DYHKLMSIMHU M Ha3HAUCHHEM;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTpHOTHYECKOTO BOCUTAHMSI:

JITIB.1 copMHPOBaHHOCTH POCCHUICKOH IpaKTaHCKOW MACHTHYHOCTH, TATPHOTH3MA;

JITIB.2 neHHOCTHOE OTHOLIEHHWE K TOCYNapCTBEHHBIM CHMBOJIAM, IOCTI)KEHHSAM DPOCCHMCKMX Y4YEHBIX B 00NacTH (U3MKH U
TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

JIAHB.1 chopMupoBaHHOCTE HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHNUS;

JIJITHB.2 criocoOHOCTh OLICHUBATh CUTYALIUIO U IPUHUMATh OCO3HAHHBIC PELICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI ¥ IEHHOCTH, B TOM YHCJI€ B JESITEIHHOCTH yIEHOTO;

JIIHB.3 oco3HaHue THYHOTO BKJIAZa B IOCTPOCHHUE YCTOHYHBOTO OYIyIIETO;

4) 3CTeTHYeCKOro BOCIUTAHUSA:

JIOB.1 scTeTndeckoe OTHOIIEHHE K MUPY, BKIIIOUYAsi 3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIETO (U3MUECKON HAyKE;

5) TpynoBoro BocnuTaHusi:

JITB.1 mHTEpec K pa3nuvHbIM cdepaM HMpoPecCHOHATEHONW NEATETHFHOCTH, B TOM YHCJIE CBSI3aHHBIM C (DM3UKOW M TEXHHUKOM,
JITB.2 ymeHue coBepiaTh OCO3HaHHBIN BEIOOP Oynyiieii mpodeccruu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIAHbL;
JITB.3 TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHMIO ¥ CaMO0OPa30BaHUIO B 001acT! (PU3MKH Ha MIPOTSHKECHUH BCEH KHU3HU;

6) 9K0J10rH4ecKOro BOCHUTAHMS

JIDB.1 chopMHPOBAaHHOCTH IKOJIOTUUECKOI KYJIBTYpPbI, OCO3HaHKE II00ATLHOTO XapaKTepa dKOJOTHYEeCKUX Mpodiiem;
IUTAaHUPOBAaHWE M OCYIIECTBJICHHE MEHCTBHI B OKpYXKAIOIIeW cpele HAa OCHOBE 3HAHHS IIeJied YCTOHYHMBOTO pPAa3BUTHSA
YeJI0BEUECTRA;

JI3B.2 pacumpenue ombITa 1esTeIbHOCTH YKOJIOTHYECKONW HAPaBIEHHOCTH HAa OCHOBE MMEIOIIIXCS 3HAHUH 110 (PHU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

JILI.1 chopMupOBaHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3UUECKOM HAYKH;

JILI.2 oco3HaHWe LIEHHOCTH HAYYHOI JESATENbHOCTH, TOTOBHOCTh B NpoOLEcce M3y4eHUs] (PU3MKU OCYLIECTBIISITH NPOEKTHYIO M
HCCIIIOBATEIIBCKYIO ACITEIbHOCT MHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

OBJIa)IeHI/le YHUBEPCAJTbHLIMHY MMO3HABATC/JIbHBIMHA HEﬁCTBHHMH

Ba3oBble Jjornyeckue aeicTBus:

YII.1camocTosATeNbHO GOPMYIUPOBATh U AKTYyaTU3UPOBATh MPOOJIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

ONpEeaeNATh UeIH JeSTeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS;

VIIJI.2 BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B PACCMATPUBACMBIX (DU3NYCCKUX SIBIICHHSX;

VIIA.3 paspabarbiBaTh IUIAH pPEMISHUS MPOOJIEMBI ¢ YYETOM aHajn3a HWMEIONIUXCS MaTepUalbHBIX W HEMaTepHAITbHBIX
pecypcos;

VIIJ.4 BHOCUTH KOPPEKTUBHI B JI€ATEIbHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LIEJSM, OLIEHUBATh PUCKHU MOCIIECICTBUI

TIeSITeTFHOCTH;

VIIA.5 xoopauHHUpPOBATh W BHIIOJMHATH pabOTy B YCIOBHUSAX pEalbHOTO, BUPTYAJIbHOTO W KOMOWHHPOBAHHOTO
B3aUMO/ICHCTBUS;



VII/1.6 pa3BuBaTh KpeaTUBHOE MBINUICHUE TIPH PEIISHUH JKU3HEHHBIX TTPOOIIEM.
Ba3oBble ucciieoBaTe/bcKue AeiicTBHSA:
VII/1.7 BnageTs Hay4YHOH TEPMHHOJIOTHEH, KIIIOUEBBIMH MOHATHAMH U METOAaMH (PU3NUECKOI HAYKH;
VII.8 BnameTh HaBBIKAMH y9€OHO-HUCCIICIOBATEILCKON M MPOEKTHON NEATEIHHOCTH B 00JacTH (DM3WKH, CITIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOZOB PELICHHS 3a/ad (PU3MUECKOTO COAEPKaHWUS, NIPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHMUS,
VIIZ1.9 BnaseTp BHOAMHU JAEATEIBHOCTH [0 TIOJYYEHUIO HOBOTO 3HAHHUS, €r0 WHTEPIpETaliH, NpeoOpa3oBaHUIO U
MIPUMEHEHHUIO B Pa3IMYHBIX YIEOHBIX CUTYalUsAX, B TOM YHUCIE IPH CO3JaHNHU YICOHBIX IPOEKTOB B 001aCTH (HU3HKH;
VIIA.10 BBIABAATH NPUUUHHO-CIEACTBEHHBIE CBA3M U AKTYaJIU3UPOBATH 3a7auy, BbIABUIaTh TUIOTE3Y €€ PELIEHUs, HAXOIUTh
apryMeHTSHI JUIsl JOKa3aTeNbCTBA CBOMX YTBEPKACHUH, 3ajaBaTh MapaMeTphl U KPUTEPUU pEIlICHHS,
VIIA.11 aHanu3upoBaTh MOJIYYEHHBIE B XOJAE PELICHUs 3alaud pe3yNbTaThl, KPUTUUECKH OLIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHAX;
VII/1.12 craButh ¥ (OpMYyIHPOBaTH COOCTBEHHbIE 3a/laudl B 00Opa30BaTENIbHOM JESATENBHOCTH, B TOM YHCJIE HPU U3yYECHUH
¢bu3uKy;
VIIJ.13 naBaTh OIIEHKY HOBBIM CHTYallHsIM, OIICHUBATH IPHOOPETEHHBII OIIBIT;
VII/1.14 yMeTh IepeHOCUTH 3HaHUS 1O (PU3HKE B MPAKTHUECKYIO 001aCTh KHU3HEAEATEIbHOCTH;
VII/1.15 yMeTh MHTEIpUPOBATh 3HAHHS U3 PA3HBIX MIPEAMETHBIX 001acTel;
VIIA.16 BeIABUTaTh HOBBIE UAEH, IPEJIAraTh OPUTMHAIbHBIE OJXOAbl U PELICHMS;
VII[.17 craBuTh MPOOIEMBI U 3aJa9H, JOITyCKAIOIINE aTbTePHATHBHBIC PEIICHHS.
Pa6ora c undopmanueii:
VIIJ.18 BrameTp HAaBBIKAMH MONy4eHHs HWH(popManmy (U3MUECKOTO COJCp)KaHMWS M3 HCTOYHWKOB pa3HbIX THUIIOB,
CaMOCTOSATENILHO OCYIIECTBIIATE MOUCK, aHAN3, CHCTEMATH3alNI0 M HHTEPIPETAlN0 HH(pOpMauK pa3IndHbIX BUIOB B (HOopM
NIPE/ICTaBJICHUS, OLICHUBATh JOCTOBEPHOCTh HH(POPMAIINH;
VIIZ.19 wucnonp3oBathk cpencTBa HH(OOPMALUMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKAaTHBHBIX W OPTaHU3aLMOHHBIX 33134 ¢ COOM0OJCHNEM TPeOOBaHMI 3pPrOHOMHUKH, TEXHUKH 0€301IaCHOCTH, TUTHEHBI,
pecypcocOepexeHHs1, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHON 6€30MacHOCTH;
VII/1.20 co3naBaTh TEKCThI (PU3MYECKOTO COJCPIKAHUS B Pa3IMuHbIX (popMaTax ¢ y4€TOM Ha3HaueHHs UH(OPMALIUH U LIEIEeBOU
ayJIUTOPHH, BEIOMpPast ONTHMABHYIO (pOpMy IPENCTABICHHS U BU3yaTH3aLHH.

OgiajieHNe YHHBePCAJbLHBIMUA KOMMYHMKATHBHBIMU J1efCTBUSAMHU
YK/I.1 ocyriecTBisTh 00IIEHUE HA YpOKaX (U3UKK U BO BHEYPOUHOM JAESTEIIbHOCTH;
YK/I.2 pacmo3HaBaTh NpeANOCHUTKH KOHPIUKTHBIX CUTYAIlUH U CMITYaTh KOH(IMKTEHI,
YK/.3 pa3BEpHYTO U JTOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAHUEM A3BIKOBBIX CPEJCTB;
YK/I.4 noHMMAaTh U UCTIOJIB30BATh IPEUMYIIECTBa KOMAHIHON U HHIUBUAYATbHON paboTHI;
YK/.5 BbIOMpaTh TEMaTHKy U METOJBI COBMECTHBIX JICHCTBUIl ¢ y4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJOr0 4YiIeHa
KOJIJIEKTHBA;
YK.6 npuHUMaTh I COBMECTHOM MESATEIHHOCTH, OPTaHU30BHIBATh M KOOPAMHUPOBATH NEHCTBUSA MO €€ JOCTHKECHHIO:
YK/.7 cocraBnaTh MiIaH AEHCTBUH, paclpeaessaTh POIH ¢ yYETOM MHEHHH YUYaCTHHMKOB, 00CYXIaTh pe3ylbTaThl COBMECTHOM
paboTEHr;
VYKJI.8 oueHMBaTh KayecTBO CBOETO BKJaJa M KaXJOI'0 yYaCTHHKAa KOMAaHIBl B OOIIMH pe3ysibTaT MO pPa3padOTaHHBIM
KPUTEPHSIM;
YK.9 npennarats HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3UIUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUM OCTH;
OCYIIECTBIISITh MO3UTHBHOE CTPATETHYECKOE MOBE/ICHHE B PA3JIMYHBIX CUTYalHUsX, MPOSBISATH TBOPUYECTBO M BOOOpakeHHE,

OBITH WHHUIIUATUBHBIM.

OsniiaiecHHe YHHBEPCAJbHBIMHY PEryJSITHBHBIMY JeHCTBHAMHA
Camoopranuzaums:
YPJI.1 caMOCTOSITETHHO OCYIIECTBIATH ITO3HABATENBHYIO JACATENFHOCT B OONACTH (PU3WKM M AaCTPOHOMHH, BBISBIATH

POOJIEMEBI, CTABUTH U (POPMYIUPOBATE COOCTBEHHBIC 3a/1a4H;

YPJI.2 caMOCTOATENFHO COCTAaBJATH IUIAH PEIICHHUS PACYETHBIX W KAYECTBEHHBIX 3aay, IUTAH BBITONHCHUS NPAKTHYCCKON
paboThI ¢ yYETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MIPEIITOUTEHUH;

YPJ1.3 naBaTh OIIEHKY HOBBIM CHTYAaIIHsIM;

YPJ1.4 pacmupsATh paMKH Y4eOHOTO MMPEeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUH;

YPJI.5 nenath 0CO3HAHHEIA BEIOOD, apTYMEHTHUPOBATH €r0, OpaTh HA ce0s OTBETCTBEHHOCTh 33 PEUICHUE;

YPJ1.6 orieHuBaTh MPHOOPCTEHHBIN OIIBIT,
YP/I.7 cnocoOcTBOBaTh (OPMHUPOBAHUIO K MPOSBICHHUIO 3PYIUIHMUA B OOJACTH (UIUKH, TOCTOSHHO TIOBBINIATH CBOM

00pazoBaTeNbHbIH U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTpOHL, IMOIUOHAJILHBII HHTEJJIEKT:
YPI[S JAaBaTb OLICHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPCEKTUBBI B ACATCIILHOCTbL, OLICHHMBATH COOTBETCTBUC PE3YJIbTATOB

LeJIsM;



YP/1.9 Brmamers HaBBIKAMH II03HABATEIBHOM pPEQIIEKCHH KaK OCO3HAHWSA COBEPIIACMBIX JACUCTBHA W MBICIHATEIBHBIX
MIPOIIECCOB, UX PE3YIBTATOB U OCHOBAHMUIA;

YPJ1.10 ucnons3oBath npuémsl pehIeKCHUHU s OLICHKH CUTYAIlMY, BEIOOpa BEPHOTO PEIICHNS,

YP/1.11 ymeTh OlleHUBaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKEHUIO;

VYPJ1.12 npuHUMAaTh MOTHBEI B apTYMEHTHI IPYTUX MIPH aHAU3E PE3yIbTATOB e TCILHOCTH;

YPJ1.13 npunuMaTh ce0sl, MOHUMAas CBOM HEJAOCTATKH U JOCTOUHCTBA;

YPJ1.14 npuHUMAaTh MOTUBBI i apPTYMEHTHI JPYTUX MPH aHAIHU3E PE3yIbTATOB JCATCILHOCTH, IPU3HABATH CBOE MPABO U MPABO
IPYTHUX HA OMIHOKH.

HPEAMETHBIE PE3YJIBTATBI

I1.1 memoHCTpHpOBATHL HA HpUMEpax PoOjb M MeCTO (U3MKH B (POPMHUPOBAHHHM COBPEMCHHOI HAYYHOW KapTHHBI MHpPaA, B
Pa3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHIl, B IPAKTUUECKON AESITEIbHOCTH JIOACH;

[1.2 y4uThIBaTH IpaHUIBI TPUMEHCHUS HM3YYCHHBIX (DU3UYCCKUX MOJICINCH: MaTepuajbHas TOUYKa, WHEpIMANIbHAS CHCTEMa
oTcuéra, a0COMOTHO TBEPJOE TEINIO, HCATBHBIN a3, MOJICIH CTPOCHHS Ta30B, KUJAKOCTEH U TBEPABIX TEJ, TOYCUHBIN ICKTPHUICCKHIA
3apsi/i Py pelIeHun (GU3NIECKUX 3a/1aY;

I1.3 pacno3naBaTh (pu3myecKue SBICHUS (NPOIECCH) M OOBACHATP MX HAa OCHOBE 3aKOHOB MEXAHWKH, MOJICKYISIPHO-
KHHETUYECKOW TEOpHUU CTPOEHUS BEIIECTBA M JJEKTPOAMHAMHKH: PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBHKEHUE,
cBOOOIHOE TIAJICHUE TEJ, IBIKCHUE TI0 OKPY>KHOCTH, HHEPIHA, B3anMoieiicTere Tel, nuddys3us, OpoyHOBCKOE IBIDKEHHUE, CTPOCHHE
KUIKOCTEH ¥ TBEPABIX Tel, W3MEHEHHE 00BEMa Ten MpH HAarpeBaHWU (OXJIAXICHHUH), TEIUIOBOC pPaBHOBECHE, HCIApCHUE,
KOHJICHCAllMs, TUIaBJICHUE, KPUCTAIIM3AIUs, KUIICHHEe, BIaXKHOCTh BO3AyXa, MOBBIIICHHE JABJICHUS Ta3a MPH €ro HarpeBaHUH B
3aKPBITOM COCY/IE, CBS3b MEX]y ITapaMeTpaMu COCTOSIHUSI Ta3a B U30TPOIIECcCax, dIEKTPU3AIMS Tell, B3aUMOJICHCTBUE 3apsIIOB;

[1.4 ommcrIBaTh MEXaHWYECKOE JBUKCHUE, HCIONB3Yys (PM3NUECKHE BEINYHHBL: KOOPAWHATA, IyTh, MIEPEMEIICHIE, CKOPOCTH,
YCKOpEHHe, Macca Tella, CHlla, HMIYJIbC TeJla, KUHETHYECKash JHeprus, MOTCHIMaIbHAas DJHEPrus, MexXaHudyeckas paboTa,
MEXaHUYECKasi MOIIHOCTh; IPU OMUCAHUHU MPABUILHO TPAKTOBATH (DM3UYCCKUU CMBICI UCIOJB3YEMbIX BEJIMYHH, UX 0003HAYCHUS U
SIMHUIIBI, HAXOAUTE (POPMYIIBI, CBS3BIBAIOIINC TAHHYIO (PH3UUECKYIO BETHYUHY C JPYTUMH BeITHINHAMU;

1.5 ommcrIBaTh M3yUCHHBIC TEIUIOBEIC CBOICTBA TEI M TEIUIOBBIC SBICHUS, HCTIONB3Ys (PU3MUCCKIE BEIHMINHEL: TaBICHUE ra3a,
TeMIlepaTtypa, CpeAHssl KHHETWYecKash SHEPTUs XAOTHYECKOTO JBMXKCHHUS MOJIEKYJ, CpeAHEKBaJpaTU4HAs CKOPOCTh MOJIEKYI,
KOJINYECTBO TEIIOTHI, BHYTPEHHSISE SHEPTHs, paboTa ra3a, K03 GHUIIMEHT MOJE3HOr0 ISHCTBUS TEIUIOBOTO [BUTATEIIS; PH ONUCAHUU
MPaBUJIBHO TPAKTOBATh (UIUUECKUN CMBICI HCIONB3YEeMBIX BEIHYWH, WX OOO3HAYCHHS M CIUHHIBL, HAXOIUTh (POPMYIIEL,
CBSI3BIBAIOIIUE TAHHYIO (PU3HYCCKYIO BEJIHUUHY C IPYTUMH BEJIHYUHAM;

[1.6 omuchiBaTh W3YYEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA W DJEKTPUYECKHE SBIEHUS (TMPOIECCHI), HCIOIB3YS
¢u3nMdecKrue BETUYMHBL: JIEKTPUICCKUN 3apsl, JJIEKTPHUYSCKOE TOJe, HANMPSDKEHHOCTH IMOJS, MOTEHIMAJ, Pa3HOCTh MOTEHIHAJOB;
IIPH OIMCAHWU TIPABIIFHO TPAKTOBATh (PH3MUYCCKUI CMBICT HCIONB3YEMBIX BEIHYWH, MX O0O3HAUYCHUS W CIUHUIEI, YKa3bIBaTh
(hopMyIIbI, CBA3BIBAIOINUE TAHHYIO (DU3UUECKYIO BEITHUMHY C IPYTHUMU BEIHYHHAMH,

[1.7 aHanm3mpoBaTh (PU3NUECKUE MPOIECCH W SIBICHUS, MCIONB3Ys (pU3MYECKre 3aKOHBI M MPUHIIMITEL: 3aKOH BCEMHUPHOTO
tarorenus, I, II u III 3akonbl HbroTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPruH, 3aKOH COXpPAHEHHUs HMMITYJbCa, MPHHLIUII
CYNEPIO3UIIUN CUJI, TPUHIIUI PaBHOMPABUS WHEPLUATIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KUHETHUECKYI0 TEOPHIO CTPOCHHUS
BEII[ECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEHEH KMHETUYECKOW SHEPTUU TEIUIOBOTO JBIIKEHHUS MOJIEKYJ ¢ aOCONIOTHON TeMmIepaTypo,
MEPBEIA 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAaHEHHS JJIEKTPHUYSCKOTO 3apsaa, 3akoH KyloHa, mpH 3TOM pa3iUdYaTh CIOBECHYIO
(OpMyITHPOBKY 3aKOHA, €0 MaTEMaTH4ECKOE BhIPAKEHHE U YCIOBHS (TPaHMIIbI, 001aCTH) IPUMEHUMOCTH;

I1.8 OOBIACHITH OCHOBHBIE MPHHIIMILI NEHCTBUS MAlIWH, MPUOOPOB M TEXHUYECKUX YCTPONCTB; Pa3nnyaTh YCJIOBHS HX
0€30MacHOr0 UCTIOIh30BaHUS B TOBCETHCBHOM KU3HM;

[1.9 BBINONHATH SKCICPUMEHTHI 1O HCCICHOBAHHIO (U3NYECKUX SBJICHUH M MPOIECCOB C HCIOJIB30BAHHEM TMPSIMBIX H
KOCBEHHBIX M3MEPEHUH, MPH 3TOM (HOPMYJIMPOBATH NPoOIeMy/3aady U TUTIOTE3Y YIeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3
MIPEUI0KEHHOTO 000PYAOBaHUS, TIPOBOAMTE OIBIT U (POPMYIUPOBATH BHIBOIEI;

I1.10 ocymiecTBIATH NpsIMbIE W KOCBCHHBIC M3MEpEHHsI (PU3NYECKUX BEIMYUH, TP 3TOM BHIOHUPATh ONTUMAIBHBIA CIIOCOO
M3MEpEHUs ¥ HCTI0JIb30BaTh U3BECTHBIE METO B! OIICHKH IMOTPEITHOCTEN N3MEPEHNH;

I1.11 wuccmenoBath 3aBUCHUMOCTH MEXIY (U3MUECKHMMH BEJIMYMHAMHU C HCIIOJIb30BAHUEM TMPSMBIX HW3MEpPEHUH, MPU 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJILTATHI MIOTYYCHHOH 3aBUCHMOCTH (PU3UICCKUX BEIMYUH B BHJIC TAOIUIl U TPAPHUKOB,
JleNaTh BBIBOJBI 110 pe3yJIbTaTaM UCCIEeIOBaHUS;

I1.12 cobaromath mpaBuiia 6€30MacHOTO TPy/a MPY NMPOBEJCHUH HUCCIEIOBAaHUI B paMKax y4eOHOTO dKCIepUMEHTa, yaeOHO-
HCCIICIOBATEIHLCKON M MMPOCKTHOM NIEATEIHHOCTH C MCIIOB30BAaHUEM H3MEPHUTEIBHBIX YCTPOICTB U 1a00paTOPHOTO 000pYyIOBaHNS;

I1.13 pemaTh pacy€THbIC 33Ja4YM C SIBHO 33JaHHOW (PU3UIECKON MOJIEINBIO, HCIIONB3Ysl (PU3MUYCCKHE 3aKOHBI M IMPUHIIMITEI, Ha
OCHOBE aHAJIM3a YCIOBHUS 337a4ll BEIOMPATh (PH3MUECKYIO MOIEIb, BELACTAT (PH3HMUECKUE BETNINHBI U (POPMYITBI, HEOOXOIUMBIE IS
e€ pemeHus, IPOBOAUTE PACYETH U OICHUBATH PEATbHOCTH TIOYUYEHHOTO 3HAYCHUS (QH3UUECKON BEITHIHHEL,

I1.14 pemarh KayeCTBEHHBIEC 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUHMBYIO LEMNOYKY PACCYXKACHHH C OMOpoil Ha
M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBIICHIS

[1.15 wucrmonmp30BaTh MpH pelmIeHHH YYeOHBIX 3a7ad COBpPEMEHHBIC HWH()OPMAIMOHHBIC TEXHOJOTHHM [UIi IIOWCKA,
CTPYKTYPHPOBAHUS, HMHTCPIIPETAIIMHA U MPEICTABICHHUS YICOHOH M HAYYHO-TOMYJISPHOUW MH(POPMALIMHU, TOTYYCHHOU U3 Pa3IHMIHBIX
HCTOYHUKOB, KpUTHYCCKH aHAIM3UPOBATH MOJy4aeMyt0 HH()OPMAIHIO;



I1.16 mpuBOIUTE MPUMEPHI BKIA/Ia POCCUIICKHX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB
OKPYXKAIOIIEro MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIL;

I1.17 ucnonp3oBaTh TEOpPETHUECKHE 3HAHMS MO (U3UKE B IOBCEIHEBHOM JKM3HHM JuIsl oOecrieueHHs 0E30IacHOCTH HpH
oOpameHnn ¢ mpuOopaMH M TEXHHYECKHMH YCTPOMCTBAMHM, JUIS COXPAHEHHS 370POBbS U COOMIOACHUS HOPM 3KOJOTHIECKOTO
MIOBEICHUS B OKPY’KaloIeil cpexe;

I1.18 yuyuThIBaTh IpaHHIBI MPUMEHEHHS U3YYEHHBIX (U3MUECKHX MOJIENICH: TOYCYHBIH AJICKTPUUSCKUN 3apsii, JTyd CBeETa,
TOYEYHBIH UCTOYHUK CBETA, SIACPHAS MOJIENb aTOMa, HYKJIOHHAsI MOJIeTIb aTOMHOTO sipa IpU pelieHnH (PU3NUECKHX 3a]1ay;

I1.19 pacnoszHaBaTh (pru3mdeckue sABICHUS (TIPOLIECCH) U OOBSICHATH X Ha OCHOBE 3aKOHOB DJICKTPOIMHAMUKHA U KBAaHTOBOU
(U3UKH: 3IEKTpUYECcKasi MPOBOANMOCTD, TEINIOBOE, CBETOBOE, XUMHIECKOE, MATHUTHOE JICHCTBHA TOKA, B3aMMOJICHCTBUE MarHUTOB,
9JIEKTPOMAarHUTHass MHAYKIHS, NEWCTBHE MAarHUTHOTO MOJIS Ha MPOBOJHHMK C TOKOM M JIBMDKYLIMHCS 3apsij, 3JEKTPOMarHUTHBIC
KoneOaHWs W BOJHBI, NPAMOJIMHEHHOE pacHpOCTpaHEHHE CBETa, OTPaKEHHWE, MNpesoMIeHHe, nHTepdepeHnns, audpakuus u
MOJISIpU3AIs  CBETa, IUCIEepPCHs cBeTa, (orosnexTpudeckuii 3ddextr (poroaddexr), cBEeTOBOE HaBiIcHHE, BO3HUKHOBCHHE
JMHEHYaToro CHeKTpa aToMa BOAOPO/1a, €CTECTBEHHAs U HCKYCCTBEHHAs paJIlOAKTUBHOCTE;

I1.20 onmceIBaTh M3y4YeHHbIE CBOICTBA BellecTBa (3JIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKHE, IIEKTPUYECKYIO TPOBOAMMOCTD
Pa3IUYHBIX CPEX) U 3IEKTPOMATHUTHBIE SIBICHUS (IIPOLECCHI), UCTIONB3Y (U3MUECKNE BEITNIUHBL: SIEKTPUIESCKUH 3apsil, CHIa TOKa,
JIEKTPUUYECKOE HAIPSIKEHUE, SJIEKTPUYECKOE CONPOTHUBIICHHWE, PAa3HOCTH IOTEHIMANIOB, 3JIEKTPOJBIDKYIIAs cuila, padora TOKa,
WHAYKOWUA MAarHuTHOI'O MOJIdg, CUJia AMHepa, CcHJia HopeHua, WHAYKTUBHOCTb KAaTYIIKWU, SHCPIHUA DJICKTPHUUCCKOIO U MArHUTHOT'O
ToJIeH, MEPUOA M YacToTa KoneOaHui B KoJIeOaTeIbHOM KOHTYPE, 3aps/] M CHJIa TOKA B IIPOIECCE TAPMOHUIECKUX 3JICKTPOMAarHATHBIX
KoneOaHni, (POKyCHOE pacCTOSHME WM ONTHYECKas CHIa JIMH3bL, NPU OIHCAHWU TPABWIBHO TPAKTOBATh (M3MUYECKUI CMBICI
UCIIONIb3yEMbIX BEJIMYUH, UX O00O3HA4YeHHsS W €IWHMIBI, YKa3blBaTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYUHY C
JPYTUMH BEITHIMHAMH;

I1.21 onwceBaTh H3ydYCHHBIE KBAHTOBBIC SBICHHS W IPOLECCHI, HCIONB3yS (PU3NYECKHE BEIMIMHBL CKOPOCTb
AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa, DHEPrHs M MMIYJIbC (DOTOHA, MEPHOJ IOJypacraja, SHEpPTus CBSI3U
ATOMHBIX AACP, NP ONMMCAaHUU MPABUIBHO TPAKTOBATh (I)I/I3I/I‘-I€CKI/II71 CMBICJI UCIIOJB3YEMBIX BCJIIMYWH, UX 0003HaYECHUS U CAUHUIIBI,
YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DM3MUYECKYIO BEIHMUYHHY C JPYTHMMH BEIMYHMHAMHE, BBIYHCIATH 3HAYCHUE (PU3NIECKON
BCJIIMYUHBI,

[1.22 ananu3upoBath (Ppu3NMUECKHE NMPOLECCH U SBJICHHS, UCHOIb3Ys (PU3NUECKHe 3aKOHBI M NPUHLUIBL: 3aKoH OMa, 3aKOHBI
MIOCJIEIOBATENIFHOTO ¥ MapauIeIbHOTO COCIUHEHHsI MPOBOJHUKOB, 3aKoH Jxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHON WHIYKIUH,
3aKOH IPSIMOJMHEHHOTO PacIpOCTPAHEHMS CBETA, 3aKOHBI OTPA)KEHHS CBETA, 3aKOHBI IPEIOMIICHHS CBETAa, YpaBHEHHE ODWHINTEHHA
st horodddexra, 3aKOH COXpAHEHHs SHEPIUH, 3aKOH COXPAHEHHs MMITYJIbCa, 3aKOH COXPAaHEHHMsS AJIEKTPUUECKOTO 3apsija, 3aKOH
COXpaHEHHs MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKoH pagnoakTUBHOTO pacnaza, IpH 3TOM Pa3iIndaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHIECKOe BBIPAKECHHUE U YCIOBHS (TPaHHMIIBI, 00IACTH) IPUMEHUMOCTH;

I1.23 onpexnemnsaTh HampaBiIeHHE BEKTOPa HHIYKIIMM MarHUTHOTO IOJIS IPOBOJHUKA C TOKOM, CHJIBI AMIiepa U cuibl JlopeHia;
CTPOHTH U OTHCHIBATH H300paKEHNE, CO3aBaEMOE TUIOCKUM 3€PKaJIOM, TOHKOH JTHH30M;

[1.24 BBIMONHATH SKCIEPUMEHTHI IO MCCIEIOBAHMIO (DM3MUECKUX SBICHHUH M TPOLECCOB C MCIOJIB30BAHUEM NPSMBIX H
KOCBEHHBIX M3MEPEHUI: PN 3TOM (popMyIInpoBaTh MpodiieMy/3aiady ¥ TUIIOTE3y YIeOHOTO 3KCIepHMEHTa, COONpaTh YCTAaHOBKY M3
MIPEUI0KEHHOT0 000PYAOBaHUS, IPOBOAUTE OIBIT H (YOPMYITHUPOBATH BBIBOIKI;

I1.25 ocymecTBiATh NpsiIMbIe M KOCBEHHBIE M3MEPEHHsI (QU3MYECKUX BEIUYHWH, NPH 3TOM BBHIOMpPATh ONTHMAIIBHBIA CIIOCOO
N3MEPEHNUS U MCI0Ib30BaTh H3BECTHBIE METO/IbI OIIEHKH MTOTPEITHOCTEH H3MEpEHNH;

I1.26 uccnenoBarh 3aBUCUMOCTH (PM3MYECKUX BEJIMYUH C UCIIOJIb30BAaHUEM IIPSIMBIX W3MEPEHHUIl: IPHU 3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (DUKCHUPOBATh PE3y/IbTAThI MOJTYUYCHHON 3aBUCHMOCTH (DU3MUYCCKUX BEJIMYHH B BUJC TAOJIHIl U IPa()UKOB, JA€IaTh BHIBOIBI
TI0 pe3yJIbTaTaM HCCIICIOBAHMS;

[1.27 cobaromath mpaBuiia 6€30MacHOTO TPY/a MPY NMPOBEJCHUH HCCIEIOBAHUI B paMKax y4eOHOTo dKCIepUMeEHTa, yaeOHO-
HCCIIeIOBATEIBCKON M MTPOEKTHOH ESTEITFHOCTH C MCIIOIB30BaHUEM H3MEPHUTEIBHBIX YCTPOICTB M Tab0paTOPHOTO 000pyIOBAHNS;

I1.28 pematp pacu€THble 3aJauul C SBHO 3aJlaHHOW (U3MYECKONH MOJENBIO, UCTIONB3Ys (QU3MUECKNE 3aKOHBI U MPUHIMIIBI, Ha
OCHOBE aHaJIM3a yCJIOBHS 3a]aull BHIOUPATh (PU3NUYECKYIO MOJIEIIb, BBLICIATh (PU3HUECKUE BETHYMHBI U (POPMYIIBI, HEOOXOIUMBbIE JUIs
et peuicHus, MpOBOANTH pvaéTBI 1 OLICHUBATH PCAJIBHOCTD IMOJTYYCHHOT'O 3HAUYCHUA (1)1/131/1qu1<01‘/'1 BCIIMYMHBI,

I1.29 pemare KauecTBEHHbBIE 3a/laud: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUMBYIO LIETIOUKY PACCYKAECHHHA C ONOpoi Ha
N3y4YECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH ¥ (PU3NUECKHE SIBJICHNS;

[1.30 wucmonmp30BaTh IpH peIIEHHH YYEOHBIX 3a7ad COBPEMEHHBIE HWH()OPMAIMOHHBIE TEXHOJOTMH Ui IIOWCKA,
CTPYKTYPHPOBAHUS, HHTEPIIPETAIINHA U TIPEICTABICHHUS YICOHOH M HAyYHO-TIOMYJISAPHOW MH(OPMAINHU, HOTYISHHOW M3 Pa3IHIHBIX
HCTOYHHMKOB, KPUTHYECKH aHAIN3UPOBATH MOJTY4aeMyI0 HHPOPMAIIHIO;

[1.31 oOBACHATH NMPHUHIMUIBI JEHCTBUS MAIIWH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ianyaTh YCIOBHS MX OE30IacHOTO
HCIIOJIb30BAHUSA B HOBCG}IHCBHOﬁ KU3HH,

I1.32 npuBOANTH NPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHHE TIPOLIECCOB
OKpYXKAIOLIEro MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIL;

I1.33 wucmonp30BaTh TeOpeTHUECKHWE 3HAHWS MO (U3WKE B TIOBCEJHEBHOW J>KM3HHM I OOecTieueHHs Oe30MacHOCTH IPH
oOpamieHun ¢ nmpubopaMM M TEXHHYECKMMH YCTpPOMCTBaMHM, JUII COXPaHEHMs 3I0pOBbS M COONIOJCHUS HOPM OSKOJOIMYECKOTO
MOBEJICHUS B OKpY>Kalollel cpene;

I1.34 paboTaTh B TpymNIe ¢ BHIOIHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIEH, IITAHNPOBATh PAOOTY IPYIIIBI, PAMOHATIBHO
pacnpenesaTh 0053aHHOCTH U IIIAHMPOBATh ACATEILHOCTh B HECTAHIAPTHBIX CUTYaNHUsIX, aJeKBATHO OLICHUBATH BKJIA/ KQXKIOTO U3
YYacCTHHUKOB IPYMIbI B PELIEHUE PAaCCMaTPUBAEMOH MTPOOIIEMBI.



OcBoenne conaepkanus ydeOHoro mpenMera «®Pusmkay obecredynBaeT (QOPMHUpPOBAHWE M PA3BUTHE MPEIMETHBIX
PE3YJIbTATOB B KOHTEKCTE MPEEMCTBEHHOCTH (DOPMHUPOBAHMS OOIINX KOMITETEHITHH 10 creruanbHocTsM 44.02.01 «JlomkonbHOE
obOpazoBanue», 44.02.02 «IIpemoaaBanve B HAYAILHBIX KJIaccax.

ITnanupyemsie pe3yabTaThl OCBOCHUS Y1€OHOT O IpeaMeTa

Kon u nanmenosanue JInyHOCTHBIE pe3ybTaTh MeranpeaMeTHbIE pe3yIbTaThl [IpenmeTHbIE
(hopMHpyEMBIX KOMITETEHITHIA pe3yIbTaThl
OK 01. Beibupats criocoOsbI JITB.1, JITB.2, JITB.3 11.2,3,

peleHus 3a1a4 JILI.1, JIIL.2 VIIO.1 -VYIIA.5, YIIJ.7- 7,8,10,11,13,14,1
poheCCUOHANTBHOMN JIIHB.2, JIAHB.3 VIII.13, VIIA.17 5,16,18,19,20,21,
JIEATeIbHOCTH IPUMEHUTEIBHO 22,

K Pa3IMYHbIM KOHTEKCTaM 23, 25,26 ,31,.32

OK 02. Ucnonb30BaTh JII'B.4,JII1B.2
COBpPEMEHHBIE CPEJICTBA MIOUCKA,

aHaJIU3a U UHTEPIIpETALUU

VIIJL.18-VII/.20

I1.28
uHQOpMAaIUH 1 .29
UHQOPMAITUOHHBIC TEXHOJIOTHU H.3 0
JUTS BBITTOJTHEHUS 32129
npoheCCUOHATBHON
JICSITEIIBHOCTH

OK 03. IInanupoBats u
peanu30BEIBaTh COOCTBEHHOE
po(heCCHOHANTBHOE
JMYHOCTHOE Pa3BUTHE,
HpeNPUHAMATEIBCKYIO
JIeATEIbHOCTD B IL.1
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS 11O
(hMHAHCOBOM rPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CHUTYAIHsIX

JUTHB.1, JITHB.2, JJIHB.3 | VIIL.6, VIIJI. 14,

OK 04. D¢pdpextnBaO
B3aUMOJICHCTBOBAThH M PadOTaTh
B KOJUIGKTUBE U KOMaHJIE;

JII'B.1-JII'B.4

JIII1,J100.2 YKA.1-YKI.9

YPJ1.9 - VPJI.14 11.9,24,34

JISB.1, JI3B.2, JITIB.1,
JIIHB.3, JII'B.3, JII'B.4

OK 05. Ocy1mecTBasTh yCTHYIO
Y IMCbMEHHYI0 KOMMYHHKAIIHIO
Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoii @eaepannu ¢
YYETOM OCOOCHHOCTEH
COIMAJIHFHOTO M KYJIBTYPHOTO
KOHTEKCTa

YKA.1-YKI.9

114,5,6

OK 07. CopneiicTBOBaTh
COXPaHEHUIO OKPYKAOIIEH
CpeIbl, pecypcocOepeKeHuIO,
MPUMEHSATH 3HAHUS 00
W3MEHEHHNH KJIMMATa,
NPUHIIHITEI OEPEKITHBOTO
NPOU3BOCTBA, YPPEKTHBHO
JIeHCTBOBATh B UPE3BbIYAMHBIX
CUTYaIUsIX;

JI2B.1,JI9B.2

VIIJL.1,YTI/L6, VL9, VIT/I14,
VIIJI.16

VK19

YPJ1.9, VPII.10, YP]L.5

I1.12
I1.17
I1.27
I1.33

1.4. Kosim4ecTBO 4acoB Ha OCBOEHHE MPOTPaMMbl Y4eOHOT0 peaMeTa:
OO11ee KOINYECTBO YacoB y4eOHOH Harpy3ku oOydatromerocs - 78 yacoB




2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IIPEJJMETA
2.1. O6beM y4eOHOro npeaMeTa U BUAbI Y4eOHOI padoThI

Bun yueOHoii padoThI

Ob6vem uacos

O6beM 06pa3oBaTe/ILHOI MPOrpaMMBbl y4e6HOT0 peaMeTa, B T.4. 78
obs3aTeNnbHAs ayIMTOPHAs HATPY3Ka, B T.4 78
71a60paTOPHBIE U MIPAKTHIECKHE 14
IPOMEKYTOUHAs ATTECTAIHs, B T.4U.
5K3aMEHbI
KOHCynbTaIm (B pamkax I1A) 0
caMmocTosTeNnbHas pabora (B pamkax [1A) 0

WroroBas arrecTanus —umo2o8uii Ougpepenyuposarnwvlil 3a4em BO 2 CEMECTpPE




2.2. TemaTHuecKHii JIaH U coJiepKaHUe y4eGHOro npeamera «Puznkay

OO0BEM 4aCoB, B T.4.

[Ipodeccu
C 5 a6 0 Ko/1bl INYHOCTHBIX, METAPEIMETHBIX,
oJiep)kaHue Y4eOHOTO ab. n
HaumenoBanune Hep 6 y HaIIbHO- MIPEIMETHBIX Pe3yJIbTaTOB,
A31CT0B 1 TeM MaTepHaia, 1adopaTopHbIE H Jlekuu | mpaxr. OPHEHTHPO (DOPMUPOBAHHIO KOTOPHIX
p MpakTHYecKue paboThl u 3aHATH PMHp p
q BaHOE CIIOCOOCTBYET 3JIEMEHT IPOrPaMMBI
coziepka
HUE
®duzrkKa U METOJIBI Qusuka — Hayka o npupooe. 2 1 OK-1, OK-2:

HAay4yHOTO NMO3HaHUA | Hayunvie Mmemoovl nO3HAHUA
oxpycaoweco  mupa.  Poab
9KCHepUMeHma U meopuu 6
npoyecce NO3HAHUA NPUPOObI.
OKCIIepUMEeHT B ¢uznke.
MonemupoBanue  (pruzmUecKIX
sIBIIEHUH U npoueccoB. HayuHsle
runote3sl. OU3NYecKue 3aKOHBI

u TEOPHUHU. I'panunet
MIPUMEHHUMOCTH ¢busnuecKkux
3aKOHOB. IIpunnun

COOTBeTCTBUSA. Ponb u mecmo
Qusuku 6  opmuposanuu
COBPEeMEHHOU HAYYHOU KAPIMUHBL
mupa, 8 NPAKMUecKol
desmenbHOCMU H00ell

JITB.1, JITB.2, JITB.3 JILL.1, JIL.2
JITHB.2, JIIHB.3, JITB.4,JITIB.2
VI VIS, YIIL.7- VI3,
V.17, VI 18-YIIJ1.20
11.2,3,8,10,11,13,14,15,16,18,19,20,21,
223, 25,26 ,31,.32,.28 ,29

OK-7
JIDB.1, JIDB.2,
VIIL.1,YTIJL.6,YTIJ1.9,VIT{14,VIT/T. 16
,VKJI.9 ,VPJL.9, YPJI.10, YPJL.5,I1.12,
I1.17,[1.27,11.33

1. MEXAHUKA

1.1 Kunemaruka Mexannueckoe JIBIKEHHE. 4
OTHOCHTEIBHOCTh
MEXaHHYECKOTO JIBIDKCHUS.
Cucrema orcuéra. TpaekTopusl.
[lepemerenue, CKOpPOCTB
(cpemHss CKOPOCTH, MTHOBEHHAS
CKOPOCTh) u yCKOpeHue
MarepuaIbHOI TOYKH, 1504
MPOEKIIMA Ha OCH CHUCTEMBI
KOOpJIMHAT. Crnoxenue
MepeMelIeHud U CIIOXKEHHUE
CKOpOCTeil.

PaBHOMepHOE u
PaBHOYCKOpEHHOE

MPSIMOIIMHEHHOE JIBIKCHUE.
I'papuxu 3aBHCUMOCTH
KOOp/MHAT, CKOpOCTH,
YCKOpEHHUS, nyTH u

NEPEMELEHUST  MaTepUalbHON
TOYKH OT BPEMEHHU.

CBobogHoe najeHue.
Yckopenne cBOOOTHOTO
MajeHus.

KpuBonuneiinoe IBUKEHUE.

JIBrKeHne MaTepuanbHON TOUKU
M0 OKPYXHOCTH C TMOCTOSIHHOH
o MOJYIIO CKOPOCTBIO.
VYrioBass CKOpOCTb, JIMHEWHHas
ckopocth. Ilepumon u wyactora

obparieHusl.

LlenTpocTpemuTenbHOE

YCKOpEHHE.

TexHuyeckue ycTpoiicTBa U

MPaKTHYECKOE IIPUMEHEHHE!

CIHIOMETD, JIBIDKEHUE

CHaps0B, LEMHbIE U PEMEHHBIE

nepeaay.

JeMoHcTpanuu

- Mogens cucremsl OTCYETa,
WILTIOCTPALUs
KHHEMAaTHYECKHX

XapaKTCPUCTUK JIBUKCHUA.

OK-1 OK-2

JITB.1, JITB.2, JITB.3
JILL1, JILL.2 JITHB.2, JIJTHB.3,
JITB.4,JITIB.2
VIJL.1 —YIILS, VIIL.7- YIIJL13,
VIIL.17, VI 18-VII/1.20
.23,
10,11,13,14,15,16,18,19,20,21,22,
23, 25,26 ,31,.32,28,29

OK-3
JUTHB. 1, JIIHB.2, JIHB.3, VIIJL.6,
VIIJL.14, 1.1




[Ipeobpa3oBanne ABMKECHUIN
C HCIIOJNB30BAaHUEM IPOCTHIX
MEXaHU3MOB.

ITanenune ten B BO3AyXEe U B
Pa3peKeHHOM MIPOCTPAHCTBE.
Haomonenue IBIKEHUS
Tena,  OpOIGHHOTO  MOJ
yIJIOM K TOPH3OHTY W
TOPHU30HTAIBHO.

H3mepenue YCKOpEHUs
CBOOOJTHOTO TaICHHUS.
Hampasnenue ckopoctu npu
JBIDKEHUH TI0 OKPYKHOCTH.

Y4yeHuyeckuii IKCIIEPUMEHT !

N3yyeHnne HepaBHOMEPHOIO

JBHOKECHHS c 1) 15%)
ONpENENICHUsT  MTHOBEHHOMU
CKOPOCTH.

WccnenoBanne COOTHOIIECHUS
Me)I(]Iy HyTHMI/I,

NPOWJCHHBIMU  TEJIOM 34
MOCJIE/IOBATENIbHBIE  paBHBIC
NIPOMEXYTKH BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBIDKCHUHT
C Ha4YalbHOH CKOPOCTHIO,
paBHOI HyIIIO.

W3yyenne nBmKeHHS MIapuKa
B BSI3KOM JKU/IKOCTH.
W3yyeHne nBWXKeHHWA Tena,
OpOIIEHHOTO TOPU30HTAJIBHO.

1.2 lunamuka

ITpunnun OTHOCHUTEIIBHOCTH
I'anunes. IlepBerii 3aKOH
HrroToHna. NuepunanbHbie

CUCTEMBI OTCUETA.
Macca tena. Cuma. IlpuHIND
cynepnosuuuu  cui.  Bropoi

3aKOH HeroTona JUIst
MaTepuagbHOW TOukH. Tperuit
3aKOH HrroTona JuIst

MaTepuaIbHbIX TOUYCK.

3akon ecemupnoco msazomenus.
Cuna msHcecmu. [TepBas
KOCMHUUECKasi CKOPOCTb.

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

Tpenune. Bunsl Tpenus (mokos,
CKONbXeHUs, KadeHwus). Cuia
Tpenus. Cyxoe tpenue. Cuna
TPEHHsS CKOJILKEHHS M cuia
TpeHus mokos. Koapduuuenr
TpeHus. Cuia CONpPOTHBICHHUS
TP JIBYDKCHUU TeJla B KUJIKOCTH

WJIHU Ta3e.
IToctynarensHoe u
BpallaTeIbHOE JBIDKEHUE

a0COJIIOTHO TBEPIOTO Tea.

MoMeHT cHIbl OTHOCHTEIILHO
ocu BpauieHus. [lnedo cumsbl.
VYcnoBust paBHOBecusi TBEPAOIO

Tena.

Texnuyeckue ycmpoucmea u
npakmuueckoe npumeHenue:
NOOWUNHUKU, odguoiceHue
UCKYCCMBEHHBIX CHYMHUKOG.
JdemoHcTpanuu

SIlBneHne nHepUUU.
CpaBHeHue Macc
B3aMMOJICHCTBYIOIIUX TEJ.

OK-1, OK-2
JITB.1, JITB.2, JITB.3,JI11.1, JII.2
JIJTHB.2, JITHB.3, JITB.4,JITIB.2
VILL.1 -YII/.5, YII/.7- YIIJL.13,
VIJI.17, YII/1.18-YIIJ1.20
11.2,3,8,10,11,13,14,15,16,18,19,20,21,
22,
23, 25,26 ,31,.32,28,29
OK-5
JIDB.1, JIDB.2, JITB.1, JJIHB.3,
JITB.3, JITB.4VKJI.1-VKJI.9 T14,5,6




- Bropoii 3akon HeioToHa.

- HWs3wmepenue cui.

- Cnoxenue cui.

- 3aBHCUMOCTP CHUTBI
YOPYTOCTH OT eopMaInu.

- Hesecomocts. Bec tena npu
YCKOPEHHOM  NOABEME U
TaJICHUN.

- CpaBHeHHEe CWJI  TpeHHS
MIOKOH, KaueHHsI u
CKOJIBXKEHUS.

- VYcnosus paBHOBECHS
TBEPAOIO Tea. Buner
paBHOBECHSL.

Y4yenuyeckuii IKCIepuMeHT

- U3ydenme nmBmxeHHs Opycka
110 HAKJIOHHOW IJIOCKOCTH.

- HccnenoBanue 3aBUCHMOCTH
CHII YIPYTroCTH,
BO3HHMKAIOIIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT HuX
neopmarum.

- Hccnenosanue YCJIOBUM
paBHOBECHsI TBEPIOTO Tela,
HMEIOIIET0 OCh BPAIICHHUS.

1.3 3akoHBI
COXpaHeHHs B
MEXaHHKE

NMnynbe marepuanbHOM TOUYKH

(Tena), cucTeMbl MaTepHaIbHBIX

Touek. Mmmynec cuwibl U

W3MEHEHUE UMIyJbca  Tela.

3aKOH COXpaHEHHUs HUMITYyJIbCa.

PeaktuBHOE NBUKEHUE.

Pa6ora crpl. MOIITHOCTH CHIIEL.

Kunernueckas SHEpPrus

MaTepuanbHOU TOuku. Teopema

00 W3MEHEHMH KUHETHYECKOH

SHEPruu.

ITorenunansHas SHEPrusl.

IToreHnmanbpHas SHEPTUS YIPYTO

Ie(OPMHUPOBAHHONH  MPYIKHUHBL

IloTreHuuanpHass HSHEPrusi Tena

BOJIM3H OBEPXHOCTH 3€MIIH.

[ToTeHuunanbHbIe U

HenoTeHUualbHble CUIbl. CBS3b

paboTHl HETMOTEHIIHAIBHBIX CHUI

C HU3MEHEHHUEM MEXaHUYECKOU

SHEPrMU CHUCTEMBI Tel. 3aKOH

COXpPaHEHHUS MEXaHUYECKOU

SHEPTHH.

Ynopyrue u HEYTpyrue

CTOJIKHOBEHHS.

TexHuyeckue ycTpoiicTBa U

MPaKTHIeCKoe MIpUMEHECHHE!

BOIOMET, KONEpP, NPYKUHHBII

MIUCTOJIET, ABIDKEHHIE PAKET.

JdeMoHcTpanuun

- 3aKOH COXpaHEHUs] UMITYJIbCA.

- PeakTuBHOE IBUKEHUE.

- Ilepexon MMOTEHIIUATEHOMN
SHEPrMM B KUHETUYECKYI U
00parHo.

IIpakTnyeckue padoThl

1. Wzydenue a0COJIOTHO

HEYIPYroro yaapa c

OK-1
JITB.1, JITB.2, JITB.3,JI11.1, JII.2
JIJTHB.2, JITHB.3
VIJL.1 —YIILS, YIIL.7- YIIJL.13,
VIL17,
11.2,3,8,10,11,13,14,15,16,18,19,20,21,
22,
23, 25,26 ,31,.32
OK-5
JIDB.1, JI3B.2, JITB.1, JJIHB.3,
JITB.3, JITB.AVKJL.1-YK/L.9 I14,5,6

OK-4
JITB.1-JITB.4, JILL.1,J111.2, YKJI.1-
VKJI.9, YP/.9 — VPJI.14, T1.9,24,34

OK-3
JIIHB.1, JIIHB.2, JIHB.3, VIIJL6,
VIIJL.14, T1.1




ITOMOIIBIO IBYX OIMHAKOBBIX
HUTSAHBIX MassTHHKOB.

2. UccnemoBanue cBsi3u pabOTHI
CHJIBI c H3MEHEHHEM
MEXaHUYECKON JHEepruu Tena
HA TpUMEpPEe  PaACTIKCHUS
PE3UHOBOTO XKIyTa.

2. MOJIEKYJISAPHAS DOU3UKA n

TEPMOJINHAMUKA
2.1 OcHOBEI OCHOBHEIE MOJI0KEHUS OK-1, OK-2
MOJIEKYJISIPHO- MOJIEKYJISIPHO-KUHETUYECKOI JITB.1, JITB.2, JITB.3,JII1.1, JILT.2
KHHETUYECKOM TEOpUU u UX OIBITHOE JIIHB.2, JIZTHB.3, JIT'B.4,JIT1B.2
TeOpUu 000CHOBaHHE. bpoynoeckoe VIII.1 =VIIA.5, VIIA.7- VIIA.13,
oguoiceHue. Jughpysus. YIIA.17, YIIO.18-YI11.20
Xapaxmep 08udICeHUs u 11.2,3,
83aUMOOCUCEUS yacmuy ,8,10,11,13,14,15,16,18,19,20,21,22,

sewgecmea. Modenu cmpoenust
2a308, Jcuokocmell u meepovix
men u o00vACHEeHue Ceolcme
eewecmea Ha  OCHOBE  IMUX
MoOeneli. Macca W pa3Mepsl

MOJIEKYJI. KonuuectBo
BEIIECTBA. ITocrosinHas
ABorajpo.

Tennosoe paBHOBeEcCHE.

Temneparypa u €€ HU3MEpEHHUE.
[Ikana Temnepatyp Llenbcus.

Mogens  waeanmbHOrO  Trasa.
OcHoOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETHIECKOH

TEOpHHU UACATEHOTO rasa.
AbGcomroTHast TemIiepaTypa Kak
Mepa cpelHed KHHETUYECKOU
SHEPTUH TEIUIOBOTO JBIDKEHHS

YaCTHIL rasa. [xana
temneparyp KensBuHa. I'a30BbIe
3aKOHBI. VYpaBHEeHHE

MenpeneeBa—Knaneiipona.
3axon [Janbrona. M3onponeccot

B uieaTbHOM rase c
MOCTOSTHHBIM KOJIMYECTBOM
BEIIIECTBA. I'paduaeckoe

MPEJCTAaBICHAE HM30IPOIECCOB:
u3o0TepMa, U30xopa, uzodapa.
Texnuueckue ycmpoicmea u

npaxmuieckoe npumeHenue:

mepmomemp, bapomemp.

JdeMoHcTpanuun

- O1BITHI, JIOKa3bIBAOIIHE
JUCKpPETHOE CTpoeHHe
BEIIECTBA, ¢dororpadun
MOJIEKYJT OpTaHUYECKUX
COEMHEHUII.

- OnbITH 1o mudhy3un
JKHUJKOCTEH M Ta30B.

- Monens OpOYHOBCKOTO
JIBIDKCHUSI.

- Mopens onbrta ltepHa.

- OneITHI, JIOKa3bIBAIOIINEC
CYIIECTBOBAHHUE
MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSL.

-Mogens,  WIIIOCTpUPYIOLIAs
NpUpOJY JaBlCHUS Taza Ha
CTEHKH COCy[a.

- OnebITHI, WILIIOCTPUPYIOLIUE
ypaBHEHHE COCTOSIHHS

23, 25,26 ,31,.32,28,29

OK-5
JI3B.1, JISB.2, JITIIB.1, JITHB.3,
JII'B.3, JIFB.4VKA.1-YK.9 I14,5,6

OK-4
JITB.1-JITB.4, JII.1,J1L.2, YKJI.1-
VKJI.9, YP/1.9 — VPJI.14, 11.9,24,34

OK-3
JUTHB. 1, JUTHB.2, JJIHB.3, VIIJL.6,
VIIJL.14, 1.1




HIE€aJIBHOTO rasa,
M30TPOIIECCHI.

Yuenunueckuii IKCIIepUMeHT

- Onpenenenne Macchl BO3AyXa
B KJIACCHOHM KOMHATE Ha OCHOBE
n3MepeHnii o0béMa KOMHATEHI,
JIaBJICHUsI W TEMIIepaTypbl
BO3/1yXa B HEM.

- HUccnenoBanre  3aBHCUMOCTH
MEXIY napameTpamu
COCTOSIHUS Pa3pEKEHHOT0 rasa.

2. 2 OcHOBBI
TEPMOJMHAMUKA

TepMO}II/IHaMI/I‘{eCKaH CHUCTCMaA.

BryTpenussisa SHEprus
TEPMOJINHAMHICCKON CHCTEMBI U
CIOCOOBI eé M3MCHECHHS.
KommgectBo TemnoTsl u pabora.
BryTpenssisa SHEprus
OJTHOATOMHOTO HCaIbHOTO ra3a.
Bunst TENJIONEPENAYU:
TEIUIONPOBOHOCTh, KOHBEKIIHA,
W3IIy4eHHeE. VY nenvHas
TEII0EMKOCTh BELLECTBA.
KomuuecTtBO  TemioTel  mpH
TeIuIonepeaye.

TToustue 00 annabaTHOM
MpoLecce. [epBriit 3aKOH
TepMoauHaMuku. [IpumeHeHne
TIEPBOTO 3aKOHa
TEPMOJANHAMHUKH K
n3omporneccaMm. [ 'paduueckas

HHTepIpeTanus paboThl rasa.
Bropoii 3ak0H TepMOIUHAMUKHU.
HeoOparumocTs mpolieccoB B
pUpoJIe.

Tennossie MamuHbl. [IpuHIUNBL
JCHCTBUS  TEIUIOBBIX ~ MAIlHWH.
[IpeoOpazoBanusi JHEpPruM B

TETIOBBIX MalInHax.
Koadpdumment MIOJIE3HOTO
JICHCTBUSl TEIJIOBOM MAILUUHBI.
Hukn Kapuo u €ro
k03¢ dunneHT MOJIE3HOTO
JIEUCTBHSI. DKOJIOTHYECKHE

MpoOIIEeMbI TEIUIOIHEPTETUKH.
TexHuyeckue yCTpoOHCTBA U

MPaKTUYeCKoe NpUMEHEHHE:

JIBUTATEIh BHYTPEHHETO

CropaHus, ObITOBOI

XOJOAUIbHUK, KOHIUIOHED.

JlemoHcTpanuu

- Hsmenenue BHYTpPEHHEH
SHEpPruu Tena pu

COBEpIIEHUHN PAOOTHI: BBIIET
mpoOKku W3 OyTBUIKH IO
JIECTBUEM CXATOT0 BO3/1yXa,
HarpeBaHue a¢upa B
JAaTYHHOH  TpyOke TyTéM
TpEeHUs
(BHIEOIEMOHCTpAIIHS).

- Hsmenenue BHYTpEHHEH
SHEPruM (TeMIepaTypsl) Teja
IIpU TeIonepeaaye.

- OmeiT 1o  aanabaTHOMY
pacuMpeHuio Bo3ayxa (OmbIT
C BO3/YIIHBIM OTHHBOM).

- Mopnenu mapoBod TypOWHBI,
JBHUTATEIS BHYTPEHHETO
cropasus, PEaKTHBHOTO

OK-1, OK-2

JITB.1, JITB.2, JITB.3,JI11.1, JII.2
JITHB.2, JITHB.3 JITB.4,JITIB.2
VIJL.1 —YII/L5, YII/L.7- YIIJL.13,
VIIJL.17, VITJT.18-YII/1.20
11.2,3,8,10,11,13,14,15,16,18,19,20,21,
22,
23, 25,26 ,31,.32,28,29

OK-4
JITB.1-JITB.4, JILL.1,JI11.2, YKJI.1-
VK19, VPIL.9 — VP]1.14, 11.9,24,34




JBUTATEIIS.
IIpakTHyeckas padora
1. HWsmepenuwe yaelbHOM

TETIOEMKOCTH.
2.3 ArperartHbie Iapoobpaszoeanue u 15 OK-1
COCTOSIHUSA KoHOencayus.  Hcnapenue  u JITB.1, JITB.2, JITB.3,JI11.1, JII1.2
BemectBa. ®a3zoBeic | Kunewuue. AOconroTHas u JIIHB.2, JIIHB.3
epexo bl OTHOCHTEJIbHAS BJIAYKHOCTh VIII.1 =VIIA.5, VIIA.7- VIIOA.13,
Bo3ayxa. Hacelmennsii  map. YII.17
VnennHas TEIIoTa 11.2,3,8,10,11,13,14,15,16,18,19,20,21,

napooOpa3oBaHus. 3aBUCUMOCTD
TeMIIepaTyphbl KHTIEHUS oT
JIaBJIEHHS.

Teépooe mero.
Kpucmannuueckue u amopghnoie
mena. Anuzomponus ceoucme

KpUCMAios. JKuokue
KpUCmaivl. Cogpemennvle
mamepuanel.  Ilnagrenue  u
KpUCANTUZAYUL. VY nenvHas
TEIIoTa TUTABJICHHSI.
CyOnumarusi.

YpaBHEHHUE TEIUIOBOTO OajaHca.
Texnuueckue ycmpoiicmea  u

npakmu4ecKkoe npuMeHeHue:
2uepomemp U RCUXPOMEMp,
Kanopumemp, mexuono2uu
RONYYeHUs. COBDEMEHHBIX
Mamepuanos, 6 moM  Hucie
HAHOMAMEPUAILOs, u
HAHOMEXHONO02UL.
JdeMoHCcTpanuu

- CsolicTBa HACBIIIEHHBIX

MapoBs.

- KuneHne mnpu NOHMKXEHHOM
JTaBJICHUH.

- CrocoObl HU3MEpEeHus
BJIQXKHOCTH.

- HabmoneHnne HarpeBaHHS U
IUIABJICHUS
KPUCTAJJTNYECKOTO
BEIECTBA.

- JleMoHcTpanusi KpUcTajios.

Yuennueckuii IKCIIepUMEHT

N3mepenue OTHOCHUTEJIbHOU

BJI&YKHOCTH BO3/yXa

22,
23, 25,26 ,31,.32
OK-5
JIDB.1, JI2B.2, JIIIB.1, JIJIHB.3,
JITB.3, ITB.4VK/.1-YK/1.9 114,5,6

OK-4
JITB.1-JITB.4, JIL|.1,J11L.2, VK/I.1-
VKJ1.9, YP1.9 — VP14, 11.9,24,34

OK-3
JIAHB.1, JIAHB.2, JIAHB.3, VIIJ.6,
VIIA.14, I1.1

3. DJeKTpoaIHHAMMKA

3.1
DIIeKTpoCTaTUKa

OnexTpuzanys TeJI
OnexTtpuueckuil  3apsn.  [IBa
BUAA DIJIEKTPUYECKUX 3apsioB.
IIpoBonHUKYN, IUAIEKTPUKUA U

MOJYIIPOBOTHHUKH. 3akoH
COXpaHCHHS IIEKTPHUECKOTO
3apsza.

Bz3aumonerictBue 3apsi/i0B.
3akon  Kymona.  ToueuHslit
3JIEKTPUUECKUN 3apsi.
DneKTprudecKoe rnoJie.
Hanpsxénnocts

3neKTpuueckoro nosus. [IpuHnun
CYNEpPNO3ULHUUA  DIEKTPUUECKUX
nonei. JIMHUM HanpsKEHHOCTH
3MEKTPUUECKOTO MO,

Pa6ora CHII
3IEKTPOCTATHYECKOTO 0JIA.
ITorenmuann. Pasznoctn

MOTeHIAI0B. [IpOBOJHUKK U

OK.1
JITB.1, JITB.2, JITB.3,JI11.1, JIL.2
JIJTHB.2, JIIHB.3
VIL.1 VIS, YIIL.7- VI3,
VIII.17
11.2,3,8,10,11,13,14,15,16,18,19,20,21,
22,
23, 25,26 ,31,.32
OK5
JI9B.1, JIDB.2, JIIB.1, JITHB.3,
JITB.3, JITB.4 VK/I.1-YKJL.9 14,5,6

OK.7
JIDB.1, JIDB.2,
VIIJL.1,YTIJL.6,YTIJ1.9, VI 14, VIT/T. 16
JYKJ1.9 ,YPJL.9, YPJI.10, YP/I.5,11.12,
I1.17,11.27,11.33




JUDJICKTPUKHU B

3NIEKTPOCTATHIECKOM ToJe.
Jusnextpuueckas
MPOHUIIAEMOCTb.
Onexrpoémkocts. KonmeHcarop.
ONeKTpOEMKOCTD TUTOCKOTO
KOHJICHCATOopa. OHeprus

3apsKEHHOT0 KOHJEHCaTopa.
TexHuyeckue  ycTpoiCTBa U
MPaKTU4YeCKoe NIpUMEHEHHUE!
3IEKTPOCKOTI, JNMEKTPOMETD,
JJEKTPOCTATHYECKAs  3allWTa,
3a3eMJICHHE DIICKTPOIPHUOOPOB,
KOHJIEHCATOp, KOIMHMPOBAIbHBIN
anmnapar, CTpyHHbIN IPUHTED.
JdeMoHcTpauuun

- YCTpoHCTBO M TIPHUHLUI

JIEACTBUS JIEKTPOMETPA.

- BzaumopeiictBue
HaRJIEKTPU30BAHHBIX TEJl.

- DIeKTpuvecKoe nosne
3apsHKEHHBIX TETI.

- IIpoBogHUKH B

3NEKTPOCTATUYECKOM IIOJIE.

- OnekTpocraTudecKas 3aInTa.

- Jdudnextpuku B
3NEKTPOCTATUIECKOM IIOJIE.

- 3aBUCHMOCTbD 3JEKTPOEMKOCTH
IUIOCKOTO  KOHAEHCAaTopa OT

IUIOIAAH IUTACTHH,
paccTosiHUS MEXIy HHUMH U
JIABIEKTPUYECKON
MIPOHHUIIAEMOCTH.

- DHeprus 3apsKEHHOTO
KOHJICHCATopa.

IpakTnueckas padora
Wzmepenne 3JIEKTPOEMKOCTH
KOHJICHCATopa.

3.2 ITocTosIHHBIN
3IEKTPUYECKUN
TOK. TOKH B
Pa3IUYHBIX Cpenax

Onekmpuueckuti mok. Ycaosus
Cywecmeosanus
9NEKMPUYECK020 moxa.
Hctounnkn Toka. Cuia TOKa.
ITocTOsIHHBIN TOK.

Hanpsoxenne. 3akoH Owma uis
ydacTKa LeIH.

DNEeKTPUIECKOE CONPOTHUBIICHHE.

Y,HGHBHOC COIIPOTUBJICHUC
BCIICCTBA. HOCJ’ICI[OBaTCJ'H)HOC,
napajijieJibHOC, CMCIIAHHOC

COCIMHCHUEC ITPOBOJIHHUKOB.
Pa6ora QJICKTPUYCCKOTO TOKa.

3akoH Jxoymns—Jlenma.
MoriHocTh 3JIEKTPUYECKOTO
TOKA.

ONeKTpOJABUXKYIIas Ccujla |
BHYTPEHHEE COMPOTHUBIICHUE
HCTOYHMKA TOKa. 3akoH OMa s
MOJIHOM (3aMKHYTOI)

anekTpuueckor nenu. Koporkoe
3aMBIKaHHE.

ONeKTpOHHAs  MPOBOJUMOCTD
TBEPIBIX METAaJUIOB.
3aBHCUMOCTh  COTNPOTHBIICHUS
METAUIOB  OT  TEeMIepaTyphl.
CBepX1IpOBOUMOCTb.
DJIeKTPUYECKHH TOK B BaKyyMe.
CBOICTBA DJICKTPOHHBIX MMYyYKOB.

0,5

OK-1, OK-2

JITB.1, JITB.2, JITB.3,JILL. 1, JII].2
JITHB.2, JIIHB.3, JIT'B.4,J1[1B.2
VIL.1 -YIIA.5, YII/.7- YIIJL13,
V.17, VI 18-YIIJ1.20
11.2,3,8,10,11,13,14,15,16,18,19,20,21,
22,
23, 25,26 ,31,.32,28,29

OK-3
JITHB. 1, JIIHB.2, JIJTHB.3, VIIJL.6,
VIIJL.14, T1.1




TTonynpoBoaauku. CoOcTBeHHAS
M TMpUMECHas TMPOBOAMMOCTb
noynpoBogHuKoB. CBolicTBa p—
n-mepexona.

[oaypOBOTHUKOBBIE TPUOOPHI.

DnexTpudecKuit TOK B
pacTBOpax " pacruiaBax
JJIEKTPOJIUTOB.
DJeKTposuTHIeCKast

JMCCOLMAIUSL. DIEKTPOIIH3.
DJNeKTpUYECKHUH TOK B rasax.
CamocTosITeNbHBII "
HECaMOCTOSITENIbHBII paspsm.
Monnus. ITnazma.

Texnuueckue ycmpoicmea u
npakmuieckoe npumeHenue:
amnepmemp, 80ILMMEMP,
peocmam, UCMOYHUKU  MOKA,
9/leKmpOoHazpeeamenbHvle
npubopel,
9/1eKMPOOCEEMUMENbHbIE
npubopui, mepmomemp
COnpPOMuUBeHUs, 6aKYYMHbLI
0uoo, mepMucmopul u
@omopesucmopul,
NOLYNPOBOOHUKOBDIL 0uoo,
2aNbBAHUKA.

JdeMoHcTpauuun

- U3mepenne cwisl TOKa |
HarpsHKeHUsI.

- 3aBHCHUMOCTh COTIPOTHUBIICHUS

LHITHHAPHUYECKUX
MPOBOJHUKOB  OT  JJIMHBI,
IO U MIOTIEPEYHOT O
CEueHUsl U MaTepHaia.

- CMemanHOe COEUHEHUE
MPOBOIHHKOB.

- Ipsmoe HU3MEpEHue
3NEKTPOABIKYLIEH CHIIBL.
Kopotkoe 3aMbIKaHHE
rajJbBaHUYECKOTO AJIEMEHTa M
OIIeHKa BHYTPEHHET O
COTIPOTHBIICHHUS.

- 3aBHCHUMOCTh COTIPOTHUBIICHUS
METaJUIOB OT TEMIIEpPaTyphl.

- IIpoBOAMMOCTB AJIEKTPOJIUTOB.

- Hckposoii paspsn u
MPOBOIMMOCTh BO3/yXa.

- OgHOCTOPOHHSAA
MPOBOIMMOCTH JTMOAA.

Ydyenndeckunii IKCIEPUMEHT

- HabGimonenue snexrposnusa.
IIpakTHyeckas padora

1. Uzyuenue CMELIaHHOTO

COCTMHEHUS PE3UCTOPOB.
2. Wsmepenue

ANMEKTPOABILKYIICH CHJTBI
HCTOYHUKA TOKAa H©  €ro
BHYTPCHHETO
COTNPOTHUBIICHUSI.
3.3 MaruutHOE TlocrosinHbIE MAarHUTEHI. OK-1, OK-2

oe.
OneKTpOMarHuTHa
S MHAYKIUS

BzaumopelicTBue  MOCTOSIHHBIX
MarHuToB. MarHuTHoOe IoJie.
Bektop MarHWTHOW WMHIYKIIWH.
TIpunumn Cynepno3uiuu
MarHuTHeIX  mosieid.  Jlunum
MarHuTHOM uHaykumu. KaptuHa

JITB.1, JITB.2, JITB.3,JI11.1, JIL.2
JITHB.2, JIJIHB.3, JITB.4,JITIB.2
VIL.1 -YII/L.5, YII/L.7- YIIJL.13,
VIIL.17, VITT.18-YII/1.20
11.2,3,8,10,11,13,14,15,16,18,19,20,21,
22,




JIMHAA MArHUTHOW HHIYKLIHUH
ITOJISI TIOCTOSTHHBIX MarHUTOB.
MarnuTtHOe 1oJie MPOBOJHHUKA C
TOKOM. KapTtuna JIMHUM
WHAYKUMM MarHuTHOTO — TOJS
JUIMHHOTO MPSIMOTO NPOBOJHUKA
U 3aMKHYTOTO  KOJIBLIEBOTO
MPOBOJHMKA, KATYIIKA C TOKOM.
OnsIT Opcrena.
BzaumoneiictBue NpOBOIHUKOB
C TOKOM.

Cuna Awmmepa, e€ MoOmynbp H

HaIpaBJICHHE.
Cuna Jlopenma, e€ Momymb u
HaIpaBJICHUE. JBuxenue
3apsKEHHOU YaCTHUIII B

OJTHOPOJTHOM MAarHUTHOM TMOJIE.
Pa6ora cuiel Jlopenia.

SIBnenue 3JIEKTPOMAarHuTHOM
WHIYKIHU. Ilotoxk  Bekropa
MarHuTHOM WHIYKIIAH.
DNEeKTPOABUKYIIIAs cuna
WHIYKIIAH. 3akoH
JJIEKTPOMArHUTHON — MHIYKIHAU
®Dapapes.

BuxpeBoe anekrpudeckoe Ioe.
DNEeKTPOIBIKYIIAS cuia

WHIYKIUH B TIPOBOJHUKE,
JBIDKYIIEMCS ITOCTYNAaTeNFHO B
OOHOPOJIHOM MAarHuTHOM IIOJIC.
IIpasuio JleHna.

NHIyKTUBHOCTS. SIBnenue
CaMOUMHIYKITUH.
DNEKTPOABUKYIIIAs cuna
CaMOMHIYKLIUH.

OHeprusi  MarHUTHOTO  TIOJIS
KaTYIIKH C TOKOM.
DJIeKTPOMAarHUTHOE TI0JIE.
TexHuyeckue ycTpoiicTBa U

MpaKTHYECKOe MIPUMEHECHHE!
MOCTOSIHHBIE MarHuTHl,
AJIEKTPOMAarHUTHI,
JIEKTPO/ABUTaTENb, YCKOPUTEIH
3JIEMEHTapHBIX YJaCTHII,
MHAYKIMOHHAS MIeYb.
JdeMoHCcTpanuun

OmnsIT OpcTena.

OTknoHeHue 9NEKTPOHHOTO

My4YKa MATHAUTHBIM TIOJIEM.
JlvHAWM WHOYKOUUA MarHUTHOTO
IOJIS.

BsaumoneiictBue JBYX
MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HenictBue cunbl JlopeHuna Ha
WOHBI 3JIEKTPOJIUTA.

SBnenue 3JIEKTPOMAarHUTHOM
WHIYKIHH.

IIpaBuio Jlenua.

3aBUCUMOCTh
9JIEKTPOABMKYILEH CHUIBI
WHAYKLIHUH oT CKOPOCTH

HN3MCHCHH MarHuTHOTI'O IIOTOKa.
SBnenue CaMOWHAOYKIOHWH.

IIpakTHUYecKas padoTa:
1. HW3y4yeHune MarHMTHOTO TIOJISI
KaTYIIKH C TOKOM.

23, 25,26 ,31,.32,28,29
OK-5
JIDB.1, JIDB.2, JITIB.1, JJIHB.3,
JITB.3, JITB.4, VKJI.1-YKJL.9 T14,5,6

OK-4
JITB.1-JITB.4, JIL.1,JII1.2, VK/I.1-
VK19, VP19 — VP]1.14, 11.9,24,34

OK-3
JIJTHB. 1, JITHB.2, JIJTHB.3, VIIJL.6,
VIIJL.14, 1.1




2. UccnenosBanue ercTBUS
MIOCTOSSHHOTO MAarHuTa Ha
PaMKy € TOKOM.

3. HccaenoBanue SIBJICHUS
3JIEKTPOMarHUTHOM
WHIYKITIH.
4. KOJEBAHHUA U BOJIHbBI
4.1 Mexannueckue | KonebarenbHas cHCTEMA. 0,5 OK-1
u CB00OOIHEIE MEXaHUYECKUE JITB.1, JITB.2, JITB.3,JII1.1, JII1.2
ANEKTPOMArHUTHEI | KoJieOaHMs. lapmonmueckue JIAHB.2, JIAHB.3

€ Koye0aHus

komebannsa. Ilepmon, wacrora,
amMmuTyaa U Qasza KoeOaHH.

IIpyxuHHBIN MasSTHHUK.
MaremaTuueckuit MAsSTHHK.
YpaBHeHHE TApPMOHUYECKHUX
KOJICOaHUH. [IpeBpatenue

SHEPIMU TMPH TapMOHHYCCKHX
KOJIEOaHUAX.

KonebarenbHblit KOHTYD.
CB00OO/HBIE 3IEKTPOMArHUTHHIC
KoneOaHus B HACATEHOM
KoJsie0aTeTbHOM KOHTYPE.
AHajorus MEXAY
MEXaHUYECKUMHU "
3JIEKTPOMAarHUTHBIMH

KOJICOaHUSIMH. Dopmyia
ToMcoHa. 3akOH COXpaHEHHs
SHEPTUH B uearTbHOM

KoJsiebaTenbHOM KOHTYpE.
IIpencraBneHue O 3aTyxarolUX

KOoJIeOaHUSX. BriHyXIeHHBIE
MeXaHUYECKUE KoJIeOaHus.
Pe3onanc. BrinyxaenHnsie
3JIeKTPOMArHUTHEIE KOJICOaHHS.

IlepemennbIi TOK.

CuHycOMJabHBIN TEpEMEHHBIN
TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIUIUTYTHOE u
JIECTBYIOIIEE 3HAYEHUE CHUJIBI
TOKa Y HANIPSDKEHUS.
Tpaucdopmarop.
[IpousBoacTBo, nmepenaya U
notpebyieHHe  3IEKTPUIECKOil
SHEPTUH. JKojo2udecKue pucKu
npu npouzeoocmee
NEKMPOIHEP2UU. Kynemypa
UCNONBL30BAHUSA DNEKMPOIHEPSUU
8 NOBCEOHEBHOU IHCU3HIL.
Texnuyeckue ycmpoicmea u
npakmuueckoe npumeHenue:
NeKmpudecKull 380HOK,
2eHepamop nepemMenHo20 Moka,
JIUHUY INEKMPOnepeoat.

JdeMoHcTpanuun

- UccnenoBanue  mapaMeTpoB
KoJsie0aTebHON CUCTEMBI
(npy>XMHHBII Wi
MaTeMaTHYECKUH MasiTHUK).

- Habmonenue 3aTyXaloMKX
KoJsie0aHuH.

- Uccnenosanne CBOWCTB

BBIHYXK/ICHHBIX KOJICOAHHH.
- HaGmronenne pe3onanca.
CB0oOOIHEIE
JNEKTPOMArHUTHbIE
KoJreOaHusl.
OcnuuIorpaMMel

VIJL.1 —YII/L.S, YII/L.7- YIIJL.13,
VIIL.17
11.2,3,8,10,11,13,14,15,16,18,19,20,21,
22,
23, 25,26 ,31,.32

OK-4
JICB.1-JITB.4, JILL.1,J11L.2, YKJI.1-
VK19, VP19 — VP]1.14, 11.9,24,34

OK-3
JIAHB.1, JIAHB.2, JIJAHB.3, VIIJ.6,
VIIA.14, I1.1




(3aBHCHMOCTH CWJIBI TOKa |
HanpsOKEHUST OT BPEMEHH) ISt
3JIEKTPOMArHUTHBIX
KoJIeOaHHH.

- Pe3onanc pu
IOCJICI0BATCIIFHOM
COEIMHEHUU pe3ucropa,
KaTyIIKd HMHAYKTUBHOCTH U
KOHZICHCaTOopa.

- Monuenb JIMHUU
9JIEKTpONepeaun.

IIpakTHYecKas padoTa:

1. UccnemoBanne  3aBUCHUMOCTH
mepuojia  Malblx KOJIeOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTH
1 Macchl Ipy3a.

.HccnenoBanue mnepeMEHHOTO
TOKa B Ji(Su451 u3
MOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJEHCATOopa,
KaTyIIKH U PE3UCTOpa.

N

4.2 MexaHnueckue
U
JNIEKTPOMArHUTHBIC
BOJIHBI

MexaHW4YeCKHE BOJHBI, YCIOBHS
pacmpocTpaHeHUs. [Tepuon.
CKOpOoCTh pacrpoCTpaHEHUS |
JuinHa BONHBL. [lomepednsie n
MPOJIOIbHBIE BOJIHBI.
WnaTepdepenimst n qudpakus
MEXaHNYECKHUX BOJIH.

3BYK. CxopocTb 3BYKa.
I'poMkocTs 3ByKa. BricoTa ToHa.
TemOp 3ByKa.
ONeKTpOMarHUTHBIE BOJIHBI.
Ycenosus U3IIy4EHUS
3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas OpHEHTALs
Bektopoe E, B, V B
3JIEKTPOMAarHUTHON BOJTHE.
CBoiicTBa  3JIEKTPOMATHUTHBIX
BOJIH: OTpaxxeHue,
MpeJIoMIICHHE, MOJIsIpU3aIus,
mudpakuusi,  uHTEpdEepeHIus.
CKOpOCTh  3JIEKTPOMATHUTHBIX
BOJIH.

Ixana 3JIEKTPOMarHUTHBIX
BOJIH. [Ipumenenue
JJIEKTPOMArHUTHBIX ~ BOJH B
TEXHHKE U OBITY.

Hpunyuner  paouocssiu u
menesudenus. Paouonoxayus.
DnexmpomacHumnoe
3aepssnenue OKpYyrcalouetl
cpeovwi.

Texnuueckue ycmpoticmea u
npakmuiecrkoe npuMeHeHue:

MY3bIKQJIbHbIE — UHCIPYMEHNbL,

VABMPA3EYKO8AsL OUASHOCIUKA 6

mexHuKe u Meduyure, paoap,

PAOUONPUEMHUK, menesusop,

aumenna, menegon, CBU-neys.

JeMoHcTpanuu

- O6pasoBaHue u
pacrpocTpaHeHUE
MOMEPEYHBIX W MPOMOJIBHBIX
BOJIH.

- KomeOmromeecst  Temo  Kak
HCTOYHHUK 3BYKa.

OK-1, OK-2
JITB.1, JITB.2, JITB.3,JI11.1, JIII.2
JIJHB.2, JIAHB.3, JI'B.4,JII1B.2
YILA.1 -YIIA.5, VIIA.7- YIIJ.13,
VIA.17, YIIA.18-YII .20
11.2,3,8,10,11,13,14,15,16,18,19,20,21,
22,
23, 25,26 ,31,.32,28,29
OK-5
JI2B.1, JI3B.2, JIIIB.1, JIJHB.3,
JII'B.3, JIFB.4VKA.1-YK.9 [14,5,6

OK-4
JITB.1-JITB.4, JILL.1,J11L.2, YKI.1-
VKJI.9, YPJ1.9 — VPJI.14, 11.9,24,34
OK-3

JIIHB.1, JIIHB.2, JIHB.3, VIIIL6,
VIIJL.14, 111




- HabGmonenne oTpaxeHus W
MPEJTOMIICHUSI MEXaHHIECKHUX
BOJTH.

Ha6mronenne wuHTEpEepeHITNN
U IUQPaKINA MEXaHUIeCKHUX
BOJTH.

3BYKOBOM pe30HaHC.
Habnronenue CBSI3H
TPOMKOCTH 3BYKa M BBICOTHI
TOHa C  aMIUTUTYAOH W
9acTOTOH KOJIcOaHUI.

- MccnenoBanue CBOWCTB
3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHMHe, MPEJIOMIICHHE,
MOJAPH3ALIS, audpaxnus,
HHTEpEepEHIHS.
4.3 Ontuka I'eomerpuueckas OTITHKA. OK-1, OK-2
[IpsamonmueiiHOE JITB.1, JITB.2, JITB.3,JILI.1, JIL1.2

pacmpocTpaHeHue CcBeTa B
OAHOpOAHOU cpene. JIyu ceema.
Toueunwiii ucmounuk ceema.
Ompaoicenue ceema. 3aKoHbl
ompaoicenus ceema.
Iloctpoenne wu300paxeHuii B
TUTOCKOM 3epKalie.

IIpenomnenne cBera. 3aKOHBI

TIPEIOMIICHUS CBETAa.
AOCOIIOTHBII IIOKa3aTemb
TIPEJIOMIICHUSL. Tlonuoe
BHYTpCHHEE OTpa’keHHE.

IIpenenbHblli  Yyroa  IIOJIHOTO
BHYTPEHHETO OTPaXKCHHUSL.
Jlucnepcus  céema. CnooicHwlil
cocmag benozo ceema. Ljgem.
Colwuparoniye 1 paccenBaroline
JIMH3HL. Tonkas JIMH3A.
dokycHOE paccrosiHue u
OTTHYeCKast CHa  TOHKOW
JIMH3HL. [Moctpoenwue
n300paXeHUI B COOMPArOMUX U
paccenBaromnux JMH3aX.
dopmyna TOHKOU JINH3BI.
YBenuueHue, 1aBacMo€ JIMH30M.

IIpenenst IIPUMEHUMOCTH
FeOMETPUUYECKOH ONTUKHU.

Bonnosas ONTHKA.
WuTepdepentms CBeTA.
Korepenrnsie UCTOYHUKU.
Ycnosust HaOMoIeHUS

MakCUMyYMOB M MHUHHMYMOB B
MHTEP(EPEHIIMOHHON  KapTHHE

oT JIBYX cUH(pA3HBIX
KOT'CPECHTHBIX NCTOYHUKOB.

Judpaxius CBeTA.
JudpakimonHas pemérka.

YcnoBue HaOMIOAEHUS TIaBHBIX
MakCUMyMOB  TIpH  MaJeHUHU
MOHOXPOMAaTHYECKOTO CBETa Ha
J(QpaKIMOHHYIO PEIETKY.
IMonspusanus ceera.
TexHuueckue yCTpoicTBA U

MPaKTUIECKOE MPUMCHCHHE!
oukd, Jiyma, (oToammapar,
MPOCKITHOHHBII anmapar,
MHKPOCKOII, TEJIECKOII,
BOJIOKOHHAsI OIITHKA,
T paKIuOHHAS peméTka,

TTOJIIPOH I,

JIJTHB.2, JIJTHB.3, JIT'B.4,JITIB.2
VIL.1 -YIIA.5, YII/.7- YIIJL.13,
VIIJI.17, YII/1.18-YIIJ1.20
11.2,3,8,10,11,13,14,15,16,18,19,20,21,
22,

23, 25,26 ,31,.32,28,29

OK-5
JIDB.1, JIDB.2, JITIB.1, JJIHB.3,
JITB.3, JITB.AVKJL.1-YK/.9 I14,5,6

OK-4
JITB.1-JITB.4, JILL.1,JI11.2, YKJI.1-
VK19, VP19 — VPJ1.14, 11.9,24,34

OK-3
JIIHB.1, JIIHB.2, JIHB.3, VIIJL6,
VIIJL.14, 111




JdemoHcTpanuu

- [Ipssimonuneitnoe
pacmpocTpaHEeHHe, OTPaKEHHE
" MPEJIOMIICHUE cBeTa.
OnTuyeckue TpuOOpHL.

- [onHoe BHYTpPEHHEE
OTpakE€HHUE. Mopens
CBETOBOJIA.

- Uccnenosanue CBOWCTB
N300paKeHNH B JINH3AX.

- Monenu MUKPOCKOIIa,
TENECKOTA.

Habmonenne uHTEpdepeHInN
cBeTa.

- HaOmronenne I pakIun
CBETA.

- HaOmronenne TUCTIEPCHUN
CBeTa.

- Ilomyuenue CIIEKTpa c
IIOMOIIIBKO l'[pI/I3MI)I.

- Iomyuenue CIIEKTpa c
ITOMOIIBIO IUGPaKIINOHHOM
PEIETKHU.

- HabGmronenue MOJISIPA3ALIAT
CBETA.

IIpakTHUYecKas padoTa

1. Uzmepenue TOKa3aTes
MIPETIOMIICHUS CTEKJIA.

2. Uccnenosanue CBOICTB
n300pakeHUi B IMH3aX.

3. HaGmonenue JCTIEPCHU
CcBeTa.
5. OCHOBbBI CIIELIMAJIbBHOM TEOPMM OTHOCUTEJIBHOCTH
2 OK-1, OK-2
I'panutms MIPUMEHUMOCTH JITB.1, JITB.2, JITB.3,JIL1.1, JIII.2
KJaCCHYECKOi MEXaHHKH. JIAHB.2, JITHB.3 JII'B.4,JI[1B.2
ITocTynarsl CreuaIbHOM YIAL YIS, YIA.7- YII[I.13,
TEOpHUH OTHOCHUTEIIEHOCTH: YIL17, VI 18-Y11]1.20
11.2,3,8,10,11,13,14,15,16,18,19,20,21,

WHBAapUAHTHOCTb MOJIyJIst 22
CKOPOCTH CBETa B BaKyyMe, 23, 2526 31..32,28.29

5.1 OCHOBEI TIPHHITHIT OTHOCHTEJIEHOCTH

CIIEIUAILHOMN DWHIITEHA. OK-5

Teopun OrHocHuTeNBHOCTD JI9B.1, JI3B.2, JIIIB.1, JIJAHB.3,

OTHOCHUTEJIbHOCTHU OJIHOBPEMEHHOCTH. 3aMeaJICHUE JII'B.3, JITB.4YK/.1-YK.9 14,5,6
BPEMEHHU M COKpAIlleHHE JITHHBI.
Ouneprus u HMILYJIbC OK.7
PEISATUBUCTCKON YaCTHIIBL. g?[B 1,]115B.2,

. A LYITA.6,YII.9,YIT[14,VII .16
CBAsh maccel ¢ OHepruch n VKIL9 ,YPJL9, YPJI.10, VPII.5,I1.12,
UMITYJIbCOM PEISTUBUCTCKON I1.17,11.27.11.33
YaCTHIIbL. DHEPrHsl OKOS.
6. KBAHTOBAS ®U3UKA
6.1 DnemeHTHI ®oronel. Popmyna Ilnanka 2 OK-1

KBaHTOBOI ONTHUKU

CBSI3M DHEprunm (OTOHA C €ro
4acTOTOH. DHEPrust W HMMITYJIEC
(dhoTtoHa.

OTKpBITHE W HCCIIEIOBaHUE
dborodrpderra. Omwiter A. T.

CroneToBa. 3aKoHBI
dboTtorpdexra. YpaBHeHHe
OunHmreitna 111 poroddpdekra.
«Kpacnast rpaHuIa»
tdoroaddekra.

Hasnenne cera. OnbiTel I1. H.
JleGenena.
XuUMHUECKOE JICHCTBHE CBETA.

JITB.1, JITB.2, JITB.3,JI11.1, JIL.2
JITHB.2, JITHB.3

VI VIS, YIIIL.7- V13,
VIJL17

11.2,3,
,8,10,11,13,14,15,16,18,19,20,21,22,
23, 25,26 ,31,.32

OK-4
JITB.1-JITB.4, JILL.1,J11L.2, YKJI.1-
VK19, VP19 — VP]1.14, 11.9,24,34

OK-3




TexHuueckue yCTpoWCTBa U

MIPAKTHIECKOE MIPUMECHEHHE:
(dhoTodIEMEHT, (dhoTomaTumK,
CoJTHEe"Hast OaTapesi, CBETOIUOI.
JdeMoHcTpauuu

- ®oTorpeKT Ha YCTaHOBKE C
LIMHKOBOH MJIaCTUHOM.

- Uccnenosanue 3aKOHOB
BHeEIHEro GoTorddexTa.

- Ceeronuon.

- ConHeynas GaTapes.

JITHB. 1, JIIHB.2, JITHB.3, VIIJL.6,
VIIL.14, 1.1

6.2 Ctpoenue
aToMa

Mopenb aToMa TomcoHa.
OnbITH Pesepdopna 1o
paccestHuIo a -JaCTHII.
IInanetapHas Mogzenbp aToma.
Iloctynatsl bopa. U3nydyenue u
noryomeHne  (oTOHOB  mpH
Iepexofe aroMa C  OJHOTO
YPOBHSL DJHEPIUU Ha JPYIOM.

Bunel CIIEKTPOB. Crnektp
YpOBHEH DHEPIUU aToma
BOJIOpPOJIA.

BonHOBBIE  CBOMCTBAa 4YacTHIL
BosnnHbt ne Bpoiins.
KopnyckyasipHo-BoIHOBOI
Jyaau3M.

CIOHTaHHOE M  BBIHY)KJICHHOE
U3JTy4EHHUE.

TexHuyeckue ycTpoiicTBa U
MPaKTHYECKOE MIPUMEHEHHE!
CIIEKTPAJIbHBII aHau3
(cnekTpockor), nasep,
KBaHTOBBII KOMITBIOTEP.
JdeMoHCcTpanuu

- Mogens ombita Pesepdopa.
- OmpenienieHre  JUTMHBI  BOJTHBI

masepa.

- HaGmronenue JIMHEWYATBIX
CIIEKTPOB HU3TYYICHUS.

- Jlazep.

Y4yeHnuueckuii IKciepuMeHT

OK-1, OK-2
JITB.1, JITB.2, JITB.3,JI11.1, JII.2
JIJTHB.2, JITHB.3, JITB.4,JITIB.2
VIL.1 —YII/L5, YII/L.7- YIIJL.13,
VIIJL.17, VITJT.18-YII/1.20
11.2,3,8,10,11,13,14,15,16,18,19,20,21,
22,
23, 25,26 ,31,.32,28,29

OK-3
JUTHB. 1, JUTHB.2, JIHB.3, VIIJL.6,
VIIJL.14, 1.1

Habmonenue JTUHEeYaToro
CIIEKTpa.

6.3 AToMHoOe sAp0 | DKcnepumenmeol, 0,5 OK-1 OK-2
dokasvlearowue CNOMCHOCHb JITB.1, JITB.2, JITB.3,JI11.1, JII1.2
cmpoenus  s0pa.  OTKpbITHE JIIHB.2, JI/THB.3
PaIMOaKTHUBHOCTH. OMnBITHI YIIA.1 =VIIJ.5, VIIJ.7- YII.13,
Pesepdopna mo ompeneneHuro YIA.17, YIIA.18-YIIA.20
cocTaBa PaguOaKTHUBHOIO I1.2,3,
u3nyuyeHus. CBolicTBa aibda-, ,8,10,11,13,14,15,16,18,19,20,21,22,
Oerta-, raMmma-u3JIy4eHHUs. 23, 25,26 ,31,.32,28,29

Bausnue paouoaxmusnocmu na
JHCUBbIE OP2AHUSMBI.

OTKphITHE IPOTOHA U HEHTPOHA.
Hyxnonnas MOJEITb sapa
Teitzentepra—Banenko. 3apsa
sanpa. MaccoBoe 4MCIO sapa.
M3oronsL.

Anbga-pacnaz. DIeKTPOHHBIH 1
MO3UTPOHHBII Oera-pacnan.
l'amma-usnyueHnue. 3axkoH
PafnoaKTUBHOTO pachaja.
OHeprust CBA3M HYKIOHOB B
anpe. Slnepusle cuibl. [ledekr
Macchl sizIpa.

Snepubie peaxkuuu. [enenue u
CHHTE3 s1ep.

OK-5
JI2B.1, JI3B.2, JIIIB.1, JIJHB.3,
JII'B.3, JIFB.4VKI.1-YK/.9 [14,5,6

OK-4
JITB.1-JITB.4, JILL.1,J111.2, YKJI.1-
VKI1.9, YPI.9 — VP]1.14, T1.9,24,34

OK-3
JITHB. 1, JITHB.2, JIJTHB.3, VIIJL.6,
VIIL.14, 1.1




Snepublii peakTop.

TepmosinepHbIi CHHTE3.
IIpobmemMBl ¥ TEPCHEKTHBEHI
SIZIEPHOM SHEPIreTHKU.
DKOJIOTHIECKHE ACTIEKTHI
SIIEPHOM HEPTETUKH.
DneMeHTapHbIe YaCTHIIBI.
OTKpbITHE O3UTPOHA.

Mertonbt HAOJIOICHUS u
perucrpanuu 3JIeMEHTapPHBIX
YaCTHII.

@yH1laMEHTAJIbHBIE
B3aUMOJIEUCTBHSL. EnnnctBo

(hu3nIecKoil KapTHHBI MUDPA.
TexHuyeckue ycTpoiicTBa U
MPaKTHYECKOE MIPUMEHEHHE!
JI03UMeTp, Kamepa BuibcoHa,
SJICpPHBIA  peakTop, aTOMHas
6omoba.

JdeMoHCcTpanuu

Cuérunx MOHU3UPYIOLIUX
JaCTHII.

Y4eHnuyeckuii IKCIIEPUMEHT
HccnenoBanne TpEKOB YacTHIL
(110 ToTOBBIM (hoTOTpadhmsIM).

7. JJEMEHTbBI ACTPOHOMUMU WU

ACTPOPU3NKHU

7.1 DneMeHTHI
ACTPOHOMHH H
acTpopu3uKH

OTanbl pa3BUTHS aCTPOHOMHH.
Ipuxnaonoe u
MUPOBO33PEHUECKOe — 3HAYEHUe
acmpoHoMuu.

Buo 36é30n020 neba. Cozeeszous,
ApKkue 36€30bl, NIAHEMbl, UX
suOUMOe O8UdICEHUe.

ConHeunas cucTeMa.

Coanye. Conneunas
AKmMUEHOCMb. HUcmounux
onepeuu  Connya u  38é30.
36é30m01, ux OCHOBHbIE
xapakmepucmuxu. Jluarpamma
«CTICKTPAaJbHBII KJ1acc -
CBETUMOCTEY». 3BE31bI TJIaBHOU
[10CJIEI0OBATENHLHOCTH.
3aBHUCUMOCThH «macca -
CBETHUMOCTDY IS 3BE3]1 TIIaBHOM
MOCJIEI0BATEIHLHOCTH.
BHyTpenHee crTpoeHue 3BE3Z.
CoBpeMeHHbIE MTPEICTABICHHS O
MIPOUCXOXKICHUA U 3BOJIOIUHU
Conana u 38837, DTamnbl )KU3HU
3BE3I.

Mneunviti  Ilyme  —  Hawa
Tanaxmuxka. Tlonoxxenne u
nerxenre CoiHia B ["amakTHKe.
Tumel TraJIaKTHK.
PanuoranakTukn W KBasaphl.
UépHple  OpIppl B sjapax
rajaKkTHK.

Bcenennas. Pacmupenue
Bcenennoii. 3akon  Xa0O0Oia.
Pazberanue ramaktuk. Teopus
Bonpmoro B3peiBa. PenmukToBoe
U3ITyYEHUeE.

Macurrabuas CTPYKTypa
Bcenennoii. MeTtaranakTuka.
Hepeménnsie poOIEMBI

ACTPOHOMMUMU.

OK-1 OK-2
JITB.1, JITB.2, JITB.3,JIIL.1, JIL[.2
JUTHB.2, JITHB.3

VIUL1 -VIILS, VIIL7- YITL13,
VIIL.17, VIIL18-YII1.20

12,3,
,8,10,11,13,14,15,16,18,19,20,21,22,
23, 25,26 ,31,.32,28,29

OK-5
JI9B.1, JIDB.2, JIB.1, JIJTHB.3,
JITB.3, JITB.AVKJL.1-YK/1.9 I14,5,6

OK.7
JIDB.1, JIDB.2,
VIL.1,YIIL.6,VIIL.9,VITJ{14,VIIJL.16
,VKJI.9 ,YPJ1.9, YPJI.10, YPJL.5,11.12,
I1.17,[1.27,11.33




Yyennueckue HAOIIOAEHUS

- HaGmoaeHus
HEBOOPYXKEHHBIM  TJIa30M C
HCIIOJIb30BAHHEM
KOMIIBIOTEPHBIX PUIOKESHUI
IUT OTIPEICNICHHs] TOJI0KESHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
CcO3Be3 U CeBepHOTO
MOJYIIIAPHS U IPKHUE 3BE3TBL.

- HabGmonenuss B TEIECKOII
Jlynbl, mimaHeT, MiuedHoro

IlyTn.
06o01eHne 3HaHUI 2
Urorossrii 2
T PepeHInPOBAHHBIN 3a4eT
HUTOI'O: 64 14 10

*Kypcusom gvloeneno cooepicanue, Komopoe ompaicaem npoheccuonaibiylo HanpagIeHHoCme.

3. YCJIOBUSA PEAJIN3AIIAA PABOYEM ITIPOT'PAMMBI YYUEBHOT'O ITPEJIMETA «®PU3UKA»

3.1. TpeOoBaHuA K MUHMMAJIBHOMY MaTepHAJIbHO-TEXHMYECKOMY 00ecle4eHHI0
Peanmmsanust mporpaMmbl yaeOHOTO npeaMeTa TpedyeT Hanndus yaeOHoro kabuHera |

Oo6opynoBanue yue0HOro KaduHera:
Mebelnb, JOCKa, Mell, TEeXHHYECKHE CPEICTBa OOYYEHHS: KOMIBIOTED C YCTPOWCTBAMH BOCIPOHM3BEICHHUS 3BYKa, MYJIbTHMEIHA-
MPOEKTOP C IKPAHOM.

OobopynoBanue:
e Bechl TeXHHYECKHE C pa3HOBECAMU;
KomrurekT 1151 1a60paTOpHOTO MPaKTHKyMa 10 ONTHKE;
KomrutekT 115t 1a00paTOpHOTO MPAKTUKYMa MO MOJIEKYJISIPHOI (DU3MKE U TEPMOIMHAMUKH;
AmnepmeTp 1ab0paTOPHBIA;
Bonbt™meTp mabopaTopHBI;
TepmomeTp 1abopaTOpHBIH;
Bbapomerp-anepoun;
biiok nutanus peryaupyemslii;
I'py3 HaOOpHBIH;
JluHaMOMeTp 1eMOHCTPAIIIOHHBIH;
MeTp A€MOHCTPaLlMOHHBIN;
MuKkpocKoIn 1eMOHCTPalluOHHBIH;
Hacoc BakyymHabIif KoMoBckoro;
CTOJIMK MOTbEMHBIN;
[ITaTuB 1eMOHCTPAIIMOHHBIN (PU3NIECCKUI;
[Tpubop mis AeMoHCTpauu aTMOC(HEPHOTO JABICHHUS,
Habop neMoHCTparinOHHBIH 110 Ta30BBIM 3aKOHAM;
MammHa snexTpodopHasi;
Tpanchopmarop y4eOHBIH;
ITanouka cTeknsHHAs;
[Manouxa »00HUTOBAS;
Crpesiki MarHUTHBIE HA IITATHBAX;

3.2. UndopMmanuoHHOE 00ecniedeHHEe peaTu3alui NPOorpaMMbl
OcCHOBHBIC HCTOYHHMKH:
e  Mskumes I'.41., Byxosues b.b., Corckuii H.H. / ITox pex. [Tapdentsesoit H.A.//®uzuka. basossrit ypoBens 10 kimacc AO
“UznarenbctBo “Ilpoceenierne” 2023
e  Mskumes I'.5., ByxoBues b.b., Corckuit H.H. / ITox pen. [TapdentreBoit H.A.//@u3uka. bazossrit ypoBens 11 xmacc AO
“UsznarenbctBo “IIpoceemenne” 2023




4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOI'O ITPEJJMETA

KOHTpOJIB H OINEHKAa pPE3YJIbTaTOB OCBOCHUSA yqeGHoro NpeaAMETa PACKPBIBAOTCA 4YCPE3 IMPCAMCTHBIC W MCETAPCIAMCTHLIC
pe3yJIbTaThl, HAIIPABJICHHBIC HA (bOpMI/IpOBaHI/Ie O6HII/IX KOMHGTCHHI/Iﬁ 1o pasaciiaM U TeMaM COZACPIKaHUA yqe6Horo MaTtepuaia.

Tema/paznen

THnbI O1IeHOYHBIX MePONPHUATHI

dm3nka u METOABI HAYYHOT' O
IO3HaHUA

YCTHBIH OIIPOC;

(hpOHTAIBHEII OIPOC;

OIICHKA TECTOBBIX 3aJaHMIL;

OLICHKA BBIITOJTHEHHS JOMAIIHUX CAMOCTOSTEIbHBIXPAOOT;

MexaHnuka

YCTHBIH OIIPOC;

(poHTATBHBIN OTIPOC;

OLIEHKa KOHTPOJIBHBIX padoT;

OLICHKA BHITIOJHEHUS JTAOOPATOPHBIX PaboT;

OLICHKA MPAKTHIECKHUX PabOT (PEIleHHUs KaueCTBEHHbIX, PACUCTHBIX 33/1a4);
OLICHKA TECTOBBIX 3aJaHHH;

OLICHKA BHIMIOJIHEHUSI JOMAIITHUX CAMOCTOSATEIBEHBIXPA0OT;

MorekyssipHast Gpusuka u
TEPMOJNHAMUKA

YCTHBIH OIIPOC;

(hpoHTANTBHBIN OTIPOC;

OIIeHKa KOHTPOJIbHBIX padoT;

HaOJI0ZICHNUE 32 XOJJOM BBITIOJHEHUS TaOOPATOPHBIX PadoT;

OLICHKA BBINTOJIHEHHS JTa0OPaTOPHBIX padoT;

OLICHKA MPaKTHYECKNX paboT (peleHns KaueCTBCHHBIX, PACUETHBIX 3371a4);
OLICHKA BBIITOJTHEHHS JOMAIIHUX CAMOCTOSATEIbHBIXPAOOT;

BHGKTPOHI/IHEIMI/IKa

YCTHBIH OIIPOC;

(hpOHTAIBHBIN OIPOC;

OIIeHKa KOHTPOJIBHBIX padoT;

HaOJII0ZIeHUE 32 XOJJOM BBINTOJIHEHUS 1aOOPATOPHBIX PadoT;

OLICHKA BBITIOJIHEHHS J1a00PaTOPHBIX padoT;

OLICHKA MPAKTHYECKNX paboT (peleHns KaueCTBEHHBIX, PACUETHBIX 3371a4);
OLIEHKA TECTOBBIX 33JaHUM;

OLICHKA BBIMOJIHEHHS JOMAIIHUX CaMOCTOSTEIbHBIXPAOoT;

Konebanus 1 BOJIHBI

YCTHBIH OIIPOC;

(bpoHTaNBHBIN OIIPOC;

OLIEHKa KOHTPOJIbHBIX PadoT;

HaOJII0/IeHUE 32 XOJIOM BBIIIOJIHEHNUS J1JaOOPaTOPHBIX padoT;

OLICHKA BBITIOJHEHHMS JJAOOpaTOpHBIX padoT;

OLICHKA IIPAaKTHYECKNX padoT (peleHns] KaYeCTBEHHBIX, PACUSTHBIX 33/1a4);
OLICHKA TECTOBBIX 3aIaHUI;

OLICHKA BBITIOJHEHHS JOMAIIHUX CAMOCTOSTEIbHBIXpa0oT;

OCHOBEI CHCHI/I&HLHOﬁ TCOpUHn
OTHOCUTCJIIbHOCTHU

YCTHBIH OIIPOC;

(poHTAIBHBIN 0IPOC;

OLIEHKA TECTOBBIX 3aJ[aHUN;

OLICHKA BBITIOJHEHHMS JJOMAIIHUX CAMOCTOSTEIbHBIXpa0oT;

KsanToBas dpusuka

YCTHBIH OIIPOC;

(poHTaIBHBIN 0IPOC;

OIIeHKa KOHTPOJBHBIX padoT;

OIICHKA MPAKTUICCKUX PaboT (pEelIeHnsT KaueCTBEHHBIX, pACUCTHBIX 33]1a4);
OIICHKA TECTOBBIX 3aJJaHHIA;

OLICHKA BBIMTOJIHCHUS JOMAITHIX CAMOCTOSTEIBHBIXPA0OT;




e  YCTHBIII ompoc;
®  (ppoHTANBHBII OMPOC;
OneMeHTsl aCTPOHOMUM U ®  OIEHKA TECTOBBIX 3aJaHUM;
acTpopu3uKy e  HaOoZIeHNUE 32 XOJJ0OM BBIITOJHEHUS] HHANBHUYaIbHBIX IPOEKTOB M OLICHKA
BBIIIOJHEHHBIX IIPOEKTOB;
IIpogeccuonanvho- Pa3paboTka MEHTAIIBHBIX KapT

OpUEHMUPOBAHHOE codepofcanue BreinmoiHeHue IIPOCKTOB

[TpoBepounsie pabOTHI
Pa3paboTka cepuii ONBITOB JUIs IOMAIIHETO YKCIIEPUMEHTA
Tabmuna «Co3Be31us CeBEpHOTO MOJyIIapHUs
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