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Pabouass mporpamma mucrumuinabl «®Dusmkay pa3paboraHa Ha OCHOBE TpeOOBaHMIA
denepanbHOTO TOCYIapCTBEHHOro oOpaszoBaTenpHOro crangapra (PI'OC) cpemnero obiero
obpazoBanust (COO) ot 17 mas 2012r. Ne413 DenepanbHOro rocy1apcTBEHHOIO 00pa3o0BaTEIbHOTO
craggapra (PI'OC) cpeanero npodeccuonanpHoro oopaszoBanus CIIO mo crnenmansroctu 09.02.07
NudopmannoHHbie CUCTEMBI W MPOTPAMMHPOBAHHE IO TporpamMmme 0a30BOH TOATOTOBKH,  OT
09.12.2016 Nel553 ¢ ydyeTom cozepskaHusi IPUMEPHOUM MporpaMMbl, pekoMeH10BaHHO DenepaibHbIM
rOCy/IapCTBCHHBIM aBTOHOMHBIM yupexacHueMm «DenepanbHblii HHCTUTYT Pa3BUTHS OOPa30BAHHS
JUIsl  peanu3allid OCHOBHOM TmpodeccruoHabHON oOpa3oBarenbHOil mporpammbl CIIO Ha 0aze
OCHOBHOTO 00111er0 00pa30BaHus C MOJYICHUEM CPETHEro 00IIero 00pa3oBaHusl.

Opzanusayus-paspabomuuk: KOUICIK  (eAepaTbHOTO0 TOCYAAPCTBEHHOTO OIOJKETHOTO
oOpa3zoBarelbHOTO  yupekaeHue Bwicmiero  obpasoBanus DPI'BOY BO  «/larecranckuit
rocynapcrBeHHbii yausepcute™» Komnemka AI'Y.

Pazpabomuux:
I'yiinanaea T.A.- mpernomaBarensb Kadeapbl €CTECTBCHHOHAYYHBIX M TyYMAHHTAPHBIX JHCIUATUINH
Komnemxa ®I'BOY BO «/larecranckuii rocyJapCTBEHHbBIN YHUBEPCUTET.

PaGoyas mporpamma AMCHMIUIMHEI ojgo0peHa Ha 3acefaHHd  Kadeapsl
€CTeCTBEeHHOHAYYHBIX M r'yMaHUTapHbBIX aucuuminud Komnemxa AI'Y ot 19 mapra
2021r. nmporoxo Ne5.

3aB.kadeipoil ecTecCTBEeHHOHAYYHBIX o
U TYMaHUTAPHBIX JUCIUIUINH K.3.H.,JOIIEHT lauz.( Myprunosa K.M-K.

PaBouass mnporpamMma JUCHHIUIMHBI COIVIACOBaHA C Yy4eOHO-METOIMYECKHUM
ynpapiaeHueMm 25 mapra 2021r.

Hauaneank YMYVY 1.6.H.,mpodeccop (/%’ “—T acanramkuesa A.I'.
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PEKOMEHAYEMAS JIUTEPATYPA



1. HIOACHUTEJIBHAS 3AIINCKA.

1.1. O6aacTh NpUMEHEHHs POrPAMMbI Y4eOHOI TN CHUTITHHbI

Oo6meobpa3oBaTenbHas ydeOHas mgucnumuiiHa «®Dusmka» m3ydaercs B Komnemxe T,
pealn3yronero o0pa3oBareabHyI0 MPOrpaMMy CpeHero ooiero oopa3oBaHus B Mpejaeaax OCBOCHUS
OCHOBHOM npogdeccronanbHoit obpazosarenbhoii mporpammbl CI1O (OITOIT CITO) Ha 6a3e OCHOBHOTO
oOmiero oOpa3oBaHUs NP MOJATOTOBKE CIEUAIMCTOB cpeaHero 3BeHa. [Iporpamma paspaborana Ha
ocHoBe TpeboBanuit PI'OC cpemHero ooOmero o0pa3oBaHus, MPEABIBISEMBIX K CTPYKTYpE,
COJICPKAHUI0O W pe3yJbTaTaM OCBOCHHS y4deOHOW guctuiuimHbel  «@Pusmkay, DIOC CIIO
cneuuanbHoctd 09.02.07 MHpOpManMOHHBIE CHCTEMBl M NPOTPAMMHUPOBAHHE, B COOTBETCTBUHU C
PexoMenganusiMu 1o opraHu3aivy NOJyYeHHs CpeIHero ooIero oopa3oBaHus B Mpeaeaax 0OCBOCHUS
00pa30BaTeNbHBIX TPOTPAMM CPETHETO MPOGECCHOHATHFHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHMs C y4eTOM TpeboBaHMii (peliepabHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAPTOB U
MoJTy4aeMoil mpodeccuu Wi CHEeUUAIbHOCTH CPeIHEro MpogecCHOHAIBLHOr0 00pa3oBaHus (ITUCHMO
JlemaptamMeHTa TOCYAapCTBEHHOW TMONMUTUKU B cdepe mNoArotoBku padounx kaapo u JAI1O
Muno6puayku Poccum ot 17.03.2015 Ne06-259), a Taxxke c¢ ywyerom I[IpumepHOii OCHOBHOM
o0pa3oBaTeNnpHOM  MHporpamMmbl  CpeAaHero  o0miero  oOpa3oBaHUs, OJOOPEHHOW  pelleHHueM
benepanbHOrO y4eOHO-METOIUYECKOTO OOBEAMHEHHUS 1O 00meMy 0O0pa3oBaHHIO (IPOTOKOI OT 28
ntoHs 2016 . Ne 2/16-3)

1.2. llesn 1 3aaa4M y4eOHOI AUCHUNIHHBI:

CogepxaHue MporpamMMmbl y4eOHON aucHUIUIUHBI «DuU3MKa» HAMpaBICHO HA JOCTHKEHHE
CHEAYIOIIMX LEJeH U 3a1a4:

. OCBOGHHE 3HAHWUH O COBPEMEHHOW €CTeCTBEHHOHAYYHOH KapTHHE MHpa U METOoJax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HanOoJjiee BaXKHBIMU HACSIMU U JOCTHKEHUSMH €CTECTBO3HAHMUS,
OKa3aBIIUMH OIpeIeIoNIee BIUSHUE Ha PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

. OBJIAJICHUE YMEHHUSMHU TIPUMEHSATH TOJXY4YCHHBIC 3HAHHUS Ui OOBSCHEHHS SBICHHN
OKpY’KaloIIero MHUpPA, BOCHPUATHS HMHGOPMALMM E€CTECTBEHHOHAYYHOTO M NpOQecCHOHATBHO
3HAYMMOTO COZEP)KaHUS; Pa3BUTHE WHTEIUICKTYaJbHBIX, TBOPYECKHX CIHOCOOHOCTEH M KPUTHYECKOTO
MBILIUIEHUS] B XOJIe MPOBEACHMS MPOCTEHIINX HCCIeJI0BaHUM, aHalu3a SBJIECHUMH, BOCHPUATHI U
MHTEPIPETAINN €CTECTBEHHO-HAYYHOU HHPOPMAIINH;

. BOCIIUTaHHE YOSKJEHHOCTH B BO3MOXXHOCTH IO3HAHHUS 3aKOHHOM HpPUPOABI U HC-
MOJIb30BaHMS JOCTIDKEHHH €CTECTBEHHBIX HAyK ISl PA3BUTHUS IIMBHJIM3AIMH U TOBBIIICHUS KayecTBa
KU3HU;

. MPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HAHUH B TNMPO(ECCHOHAILHOW NESTETHbHOCTH H
MOBCEJJHEBHON KM3HM Uil oOecriedeHusi O€30MacCHOCTH  KHU3HEICATEIbHOCTH; TPaMOTHOIO
WCTIOJIH30BaHUSI COBPEMEHHBIX TEXHOJIOTUH; OXPaHbI 3J0POBbS, OKPYKAFOIIEH CPEJIbI.

B nporpamMy BKIIOUEHO COJepXkaHUE, HANpaBICHHOE Ha (OPMHUPOBAHHE Yy CTYACHTOB
KOMIIeTeHINH, HeoOxoauMbIx 11 kadectBeHHOro ocBoeHust OIIOIT CITO Ha 6a3e 0CHOBHOTO 0OIIEro
o0Opa3oBaHMsl C TMOJy4YeHHEM cpeAaHero oOmiero o0Opa3oBaHUs; HPOTpaMMbl  MOATOTOBKHU
KBaJTM(PUIIMPOBAHHBIX pab0UYNX, CITy)KaIIUX; MPOTPAMMBI MTOJTOTOBKH CITEI[HAIUCTOB CPEJTHEr0 3BEHA
(TIIICC3).

[Tporpamma yueOGHON nucuUIUIMHBI «DPuU3KKa SBISETCS OCHOBOM Ui pa3paboTKH pabouyux
nporpaMM, B KOTOpBIX IpodeccuoHanbHble 00pa3oBaTelbHbIE OpPraHU3ALUHU, PpPeAU3yIoIIne
00pa3oBaTeNbHYIO MPOrpaMMy cpeaHero odrmiero oopasosanus B npezaenax ocsoenus OIIOIT CITO na
06a3ze OCHOBHOrO oOmero o0pa3oBaHHsA, YTOUYHSIOT COJEpXKaHHEe y4yeOHOro MaTepuaia,
MOCJIEIOBATEIPHOCTh €T0 HW3YYEHHS, pachpeseleHne ydeOHBIX 4YacoB, TeMaTWky pedeparoB
(1oKJ1a7I0B), MHIMBHUIYaJbHBIX MPOEKTOB, BUABI CAMOCTOSTEIBHBIX pabOT € y4eTOM CHelU(pUKU
porpamMM TOJATOTOBKH KBaTH(DHIIMPOBAHHBIX PA0OYMX, CIYXKAIIUX, CICIHATUCTOB CPEIHETrO 3BEHA,
OCBaMBaeMoOi MPO(EeCcCH UITH CIICIIUATBHOCTH.

[IporpaMMa MOXET HCIIOJIB30BAaTbCA APYTUMHU MPOodecCHOHATbHBIMUA 00pa30BaTeNbHBIMU
OpraHU3aIMsIMH, PEATU3YIOIUMH 00pa30BaTEIbHYIO MPOrpaMMy CpeIHEero oOmero odpa3oBaHHsS B
Mpezesiax OCBOCHUSI OCHOBHOM TMpodeccuoHabHONW oOpasoBarenbHOl mporpamMmbl CITO Ha 0aze
OCHOBHOTO 0o01Iero obpazosanus (IIIICC3).
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2. OBIIIASI XAPAKTEPUCTHKA YYEBHOM JJUCHUTLJIAHBI

®dusnka — HayKa o ABJICHUSX U 3aKOHAX IPUPOABI.

EcrecTBeHHOHAay4HBIC 3HAHHWS, OCHOBAHHBIE HA HUX TEXHOJOTHH (OPMHUPYIOT HOBBIH 00pa3
AKHU3HU. BpIcOKOOOpa30BaHHBIN YEI0BEK HE MOYKET TUCTaHLUPOBAThCA OT (PYHAAMEHTAIbHbBIX 3HAaHUN
00 OKpy’)KarolleM MHpe, HE PHUCKYS OKa3aThCsl OSCIIOMOIIHBIM B MPO(eCcCHOHANBHON AEATENbHOCTH.
JIro6oe nepcreKTUBHOE HANpaBlIEHUE EATEIbHOCTH Y€JI0BEKa MPSIMO MIIM KOCBEHHO CBSI3aHO C HOBOM
MaTepraibHOW 0a30i M HOBBIMHM TEXHOJIOTHSMH, U 3HAaHHUE MX ECTECTBCHHOHAYYHOH CYIIHOCTH —
3aKOH ycIlexa.

du3nKa HeOTheMJIEMas 4aCTh COBpeMEHHO MHpa. OHO OXBATHIBAET IIUPOKUI CIIEKTP BOIIPOCOB
0 pa3sHOOOpa3HbIX CBOMCTBAX OOBEKTOB NMPHUPO/Ibl, KOTOPHIE MOKHO pacCMaTPUBATh Kak €AMHOE LIENOoe,
HEOThEMJIEMasi COCTABIIAIONIAs KYJIbTYPBI: ONpPEeIisisi MUPOBO33PEHUE YEIOBEKa, OHO MPOHHUKAET U B
IryMaHUTapHyto cdepy, U B OOLIECTBEHHYIO >XU3Hb. PallMOHaNbHBIM €CTECTBEHHOHAy4YHBIH METOJ,
c(OpMHPOBABIINIICS B paMKaX €CTECTBEHHBIX HayK, 0Opa3yeT eCTeCTBEHHOHAYyYHYIO KapTHHY MUDA,
HeKoe 00pa3Ho-(puiIocopckoe 06001IeHe HAyYHBIX 3HAHUI.

OCHOBY €CTEeCTBO3HAHUS IMPEICTaBIseT (PU3MKa — HayKa O MPUpPOAe, U3ydarouias Hamboiee
Ba)KHbIE SIBJICHMs, 3aKOHbl M CBOMCTBa MaTepualbHOIOo Mupa. B ¢usuke ycraHaBiuBaroTCs
YHHUBEpCAJIbHBIE 3aKOHBI, CIPABEIJIMBOCTh KOTOPHIX OATBEPIKIACTCS HE TOJILKO B 36MHBIX YCIOBUSX U
B OKOJIO3EMHBIX IPOCTPAaHCTBaXx, HO MU BO Bcell Bcenennoil. B sToM 3akimiodaercss oauH U3
CYIIECTBEHHBIX NMPHU3HAKOB (PH3MKHU Kak (pyHIaMeHTanpbHON Hayku. @u3mka 3aHMMaeT 0co00e MecTo
CpeaM €CTECTBEHHBIX HAyK, IO3TOMY €€ MPUHATO CUUTATh JIUJIEPOM €CTECTBO3HAHUS.

[Tpu ocoenmu mpodeccuir CIIO u cnemumansHOcTet CIIO conmanbHO-25KOHOMHYECKOTO H
ryMaHUTapHOTO npoduiieil npodeccuoHanbHOro 06pa3oBaHus €CTECTBO3HAHUE U3ydaeTcs Ha 6a30BOM
ypoBHe ®I'OC cpenHero obmiero oOpa3oBaHus C y4ETOM CIEIU(UKH OCBauBaeMOU MPOGECCHH WIH
CIELUAIBHOCTH.

DTO BBIpaXKAETCS B COJCPXKAHWU OOYyUEHUS, KOJNMYECTBE YaCOB, BBIICIISIEMBIX Ha H3yYeHHE
OTAENbHBIX TEM IpPOrpaMMbl, TIJIYOMHE HX OCBOEHHs OOy4aromuMucs, oObeME€ U XapakTepe
MPaKTUYECKUX 3aHATUH, BU/IaX BHEAYAUTOPHON CaMOCTOSITENIbHON pabOThI CTYIEHTOB.

«Pu3nKa»- KOTOPbI BHOCHUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAaHUM 00 OKpy’Karolem
MHUpe. DTOT pa3fen SBISAETCS CHCTEMOOOpa3yIoIUM s APYTHX pas3ziesioB Y4eOHOH AMCIUILINHB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIS)KAT B OCHOBE COJIEpKaHUS KypCOB XUMHUU U OMOJIOTHH.

3aMeTHOE MECTO B COJIEp’KaHWU y4yeOHOM AMCUMIUIMHBI 3aHMMaeT y4dyeOHBIH MaTepuai, He
TOJIBKO (DOPMUPYIOIUI €CTECTBEHHOHAYUHYI0 KapTHHY MHpa y CTYIACHTOB, HO M DPaCKPBIBAIOLIMIL
MPAaKTHYECKOe 3HAYCHHE ECTECTBEHHOHAYYHBIX 3HAHMHA BO BCeX cdepax >KHW3HU COBPEMEHHOTO
o01ecTBa, B TOM 4KCIIe B TyMaHUTapHOI cepe.

B nenom y4eOHas qucuuIuiiHA «(pHU3UKa», B COACPKAHUUA KOTOPOW BEIYIIUM KOMITOHEHTOM
SBJISIIOTCS] HAyYHbIE 3HAHUSI U HAYYHbIE METObI ITO3HAHUS, [T03BOJISIET CHOPMUPOBATH Y 00yHAIOIUXCS
[IEJIOCTHYIO E€CTECTBEHHOHAYYHYIO KAapTHHY MHpa, MPOOYIWTH y HHUX SMOIMOHAIBHO-IIEHHOCTHOE
OTHOILIEHME K M3y4yaeMOMY MaTepualy, TOTOBHOCTb K BbIOOpY JeHCTBHI omnpeneneHHON
HAIpPaBJICHHOCTH, YMEHUE KPUTHYECKH OLIEHUBATh CBOM U UY)KUE JICHCTBUS U TIOCTYIIKH.

N3yuenne  oOmeoOpa3oBaTenbHON  yueOHOM  MUCHMIUIMHBI  «(pHU3UKa»  3aBEpIIAETCS
MOJIBE/ICHUEM HTOTOB B paMKax IMPOMEKYTOYHOH aTTecTalii CTYACHTOB B IpOIECCEe OCBOCHUS
ocHoBHoit OIIOII CITO ¢ nonyyenuem cpeanero obmero oopazoBanus (IITIKPC, IITICC3).

3. MECTO YYEFHOH JUCIUTIJINHBI B YYUEBHOM ILJIAHE

VYyeOHast AUCHUIUTUHA «@u3uKa» ABIsSETCA YIeOHBIM MPEIMETOM MO BBIOOPY U3 00s3aTeIbHOMN
npeaMeTHou obnactu « Ecmecmeennvie naykuy, @I'OC cpennero obmero odpazoBanus. B Komnemxke
JAT'Y, peanu3yromero oOpa3oBaTeNbHYIO MPOTrpaMMy CpeaHero oOmiero oOpa3oBaHHsS B Mpeaenax
ocBoerust OIIOIT CITO na 6a3e ocHOBHOro 0o0mIero odpazoBanus, ydeOHasl TUCIUTIINHA «PUIUKA»
u3yuaercs B o0meoopazoBaTenbHoM 1ukie yaeonoro miana OIIOIT CITIO na 6a3e 0oCHOBHOTO 00IIero
oOpa3oBanms ¢ mojydeHueM cpeanero oomero odpazoBanus ([IIICC3). B yuebnsix mnanax [ITICC3
MECTO y4eOHOW JUCHHUIUIMHBI «pu3uxa»— B coCTaBe 00111e00pa30BaTeNbHbIX YYEOHBIX AUCIUILINH 110
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BbIOOpY, opMHpyeMbIX M3 00s3aTenbHBIX mpeaMeTHeIx obnacteir ®I'OC cpennero oo6mero
oOpasoBaHus.
4. PE3YJIbTATHI OCBOEHMS YYEBHOM JUCIUILINHBI

B pe3ynbrare 0cBOGHUS IUCIUILTUHBI 00YYaIOLIHICS JOKEH

yMeTh:

Hcnons3oBarh MeETOABI HAy4YHOIO IIO3HAHMS; IPUMEHATh JIOTMYECKUE 3aKOHBI M IIPaBUIIA;
HaKaIUIMBaTh HAyYHYIO HH(OPMALIHIO.

— MOJIb30BATHCS. HEOOXOIUMOM Y4eOHON M CIIPABOYHOM JIUTEPATYPOH;

— UCIIOJIb30BaTh 3aKOHbI (PU3UKH ITPU OOBSICHEHUH Pa3IMYHbIX SBJICHUN B IPUPOJIE U TEXHUKE;
— OTJINYATh T'MIIOTE3bl OT HAYYHBIX TEOPUH;

— JIeJIaTh BBIBOJIbI HA OCHOBE DKCIIEPUMEHTAIbHBIX JaHHBIX;

— BOCIIPDUHUMATh U HA OCHOBE IIOJIYYEHHBIX 3HAaHUU CaMOCTOSTEIBHO OLICHMBATh IIPUMEHATH
MIOJTyYEeHHbIE 3HaHUS [ peleHus pu3nyecKux 3aaay;

— II0JIB30BaTbCd MEXyHaApOAHOU CUCTEMON €MHULL IIPU PEILECHUN 3a/1a4;

— IPUBOAUTE TNPUMEPHl MPAKTUYECKOIO MCIIOJIB30BAaHUS (PU3MUECKUX 3aKOHOB MEXaHUKH,
TEPMOJIMHAMHUKH, MEKTPOAMHAMUKHN, KBAHTOBOW (DU3UKH;

— OIpeNieNATh XapakTep (pU3NUECcKOro mpolecca o rpaguky, radnuue, Gopmyie;

B pesynbrare ocBOCHUS IUCIUILTUHBI O0YYAIONIHICS JOKEH

3HATh:

Meroasl Hay4HBIX UCCIENOBAHUM U UX POJIb B IPAKTHUYECKOU ACATENIBHOCTH CIELUAINCTA; OCHOBHBIE
MOHATHUS HAYYHO UCCIIE0BATEIbCKON PaOOTHI.

— ¢du3nveckue SBJICHUS U 3aKOHBI (PM3UKH, TPAHUIBI UX TPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB B
BAXHEHIINX MPAKTUYECKUX NIPUIIOKECHUSIX;

— MO3HAKOMHUTHCSI C OCHOBHBIMH (DPM3MUECKHMHU BEIMYMHAMM, 3HATh UX OIpPENEIeHHUE, CMBICI,
CIOCOOBI M €IUHMIIBI UX U3MEPEHUS;

— NpEJICTaBIATh ce0e PyHIaMeHTalbHbIe (PU3NUECKHUE ONBITHI U UX POJIb B Pa3BUTHU HAYKHU;

— Ha3Hau€HUe U MPUHIMIIBI JeHCTBUS BaKHEHIINX (pru3nyecKkux npudopoB.

OcBoenue coaepxkaHusi y4eOHOH JUCHUILIMHBI «(pu3nka»odecnedyuBaeT JOCTHKCHHE
CTYAECHTAMH CJIEAYIOIIMX Pe3yIbTAaTOB:

* INYHOCTHBIX:

- YCTOWYUBBIM MHTEpEC K UCTOPUHU U JOCTHKEHHUSIM B OOJACTH €CTECTBEHHBIX HayK, YyBCTBO
TOPOCTH 32 POCCUMCKHE €CTECTBEHHBIEC HAYKH;

- TOTOBHOCTh K MPOJO/DKEHHIO 00pa30BaHUs, MOBBIIICHUIO KBaTM(PHUKAIMU B H30paHHON
npo¢eCCHOHATILHOM 1eATEIHOCTH C UCIOIb30BAaHUEM 3HAHUHN B 00JIaCTH €CTECTBEHHBIX HAYK;

- OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIETEHLUH B 0OOJIACTHM €CTECTBEHHBIX HayK IJif
YeJoBeKa M 00lIecTBa, YMEHHE MCIIOJIB30BaTh TEXHOJOTHUYECKHE TOCTHKEHUS B 001acTH (pU3MKH 115t
MOBBIIEHUSI COOCTBEHHOTO HMHTEJUIEKTYaJbHOTO pa3BUTHS B BBIOpaHHON mpodeccHoHaIbHON
JESTENbHOCTH;

- YMEHHE NpoaHaIM3UpOBaTh TEXHOTEHHBIE MTOCIIECTBUS AJIsl OKpYXKarollei cpebl, ObITOBON U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEIIOBEKA;

- TOTOBHOCTh CaMOCTOSITEJIBHO J10ObIBaTh HOBBIE JJIsi c€0sl €CTECTBEHHO-HAYYHbBIE 3HAHUS C
UCIOJIb30BAHUEM IS ATOTO JIOCTYIHBIX HICTOUHUKOB HH(OpMAIINH;

- YMEHHUE YNPaBIsATh CBOEH MO3HABATEIbHON JESITEIbHOCTHIO, IPOBOJAUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PAa3BUTHUS;

- YMEHHE BBICTPaUBaTh KOHCTPYKTHUBHbBIE B3aHUMOOTHOIIECHUS B KOMaHJE M0 PELICHUIO0 00IINX
3a7a4 B 00JIaCTH €CTECTBO3HAHMUS;

* MeTanpeJIMeTHbIX:

- OBJIQJICHUE YMEHMSMM U HaBbIKAMM Pa3jIMYHBIX BUIOB IIO3HABATEJIbHON NEATENbHOCTU AJIS
M3y4YEHHsI pa3HbIX CTOPOH OKPYXKAIOILEro €CTECTBEHHOI'O MUPa;

- IPUMEHEHUE OCHOBHBIX METOAOB IMO3HAaHUS (HAOMIOAEHUS, HAYYHOTO SKCIIEPUMEHTA) IS
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U3Y4YEHHs Pa3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, C KOTOPBIMH BO3HMKAET
HE0OXOIMMOCTD CTAJIKMBATHCS B MPOPECCUOHANBHOM cdepe;

- YMEHHE ONpEIeNATh LEeNH U 3a/1a4i JIeATeIbHOCTH, BEIOUPATh CPENCTBA JAJIs UX TOCTHIKEHUS
Ha [IPaKTHUKE;

- YMEHHUE MHCIOJNb30BaTh pA3JIUYHbIE MCTOUYHHUKHM [UIsl IIOJIyYE€HUS €CTECTBEHHOHAay4HOU
nH(OpPMaLIUY U OLIEHUBATh €€ JOCTOBEPHOCTH JJISl JOCTHXKEHHUS [TOCTABJICHHBIX eJIel U 3aa4;

* IpeAMEeTHBIX:

- chopMHpPOBAaHHOCTh MPEACTABICHUI O IIEJIOCTHON COBPEMEHHOH €CTeCTBEHHO-HAyYHOU
KapTUHE MHpa, O MPHUPOJAE KaK €AUHON LIEJIOCTHOM CHUCTEME, O B3aUMOCBSI3U 4€JIOBEKa, IPUPOJbI U
o011ecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHnnoii;

- BJAJCHHE 3HAHUSAMH O Haubojiee BaXHBIX OTKPBITUSAX U JIOCTIXKEHUSX B 00JIACTH
€CTECTBO3HAHMSI, MOBJIMSIBLIIMX HA SBOJIOLMIO MPEACTABICHHUI O IPUPOJAE, HA PAa3BUTHE TEXHUKU U
TEXHOJIOTHIL;

- c(OpMUPOBAHHOCTh YMEHHUSI MPUMEHSATh ECTECTBEHHO-HAy4YHbIC 3HAHWS A OOBSICHEHUS
OKpPY)KAIOIIUX SIBJICHUM, COXPAHEHHUS 370pOBbs, oOecreueHus 0e30IaCHOCTU >KU3HEIESATEIbHOCTH,
OepeXHOr0 OTHONICHUS K TMPHUPOAE, PALMOHAIBHOTO MPUPOJIONOIH30BAHMS, a TAKXKE BBINOJIHEHUS
POJIU TPAaMOTHOTO OTPEOUTES;

- cOpMHUPOBAHHOCTH MPEACTABICHUI O HAy4YHOM METOJE MO3HAHHs MPUPOJBI U CPEACTBAX
U3Y4YEHUsST Meramupa, MakpoMupa M MHUKPOMHUpA; BIaJeHUE NpUEMAMH €CTECTBEHHO-HAYYHbBIX
HaOII0/IEHUH, ONIBITOB UCCIIEOBAHUN U OLIEHKH IOCTOBEPHOCTH MOJTYYCHHBIX PE3YNIbTATOB;

- BJIaJICHUE MOHSITUMHBIM alllapaToM €CTECTBEHHBIX HayK, MO3BOJISIIOIIMM IO3HABaThb MHUP,
y4yacTBOBaTh B JHUCKYCCUSIX II0 €CTECTBEHHO-HAYYHBIM BOINPOCaM, MCIOJIb30BaTh pPAa3INYHbIC
WUCTOYHMKH WH(OpMAnmuu s MOATOTOBKH COOCTBEHHBIX pPAa0OT, KPUTHUYECKH OTHOCHUTHCS
K coobmennssM CMU, coneprkaiiuM HaydHYyr0 HH(OpPMAIHIO;

- c()OpMUPOBAHHOCTh COOCTBEHHOM MO3MIMM MO OTHOILIEHUIO K (pusnueckod HHpopmanuu,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

c(OpMHUPOBAHHOCTh YMEHHUH IOHUMaTh 3HAUYUMOCTh €CTECTBEHHO-HAyYHOTO 3HAHMS JUIS
KaX/I0TO 4YeJOBEKa, HE3aBUCHMO OT €ro Npo(ecCHOHAIBbHOW NeATeNbHOCTH, pa3iuyaTrbh (QakThl U
OLIEHKH, CPAaBHUBAThH OIL[CHOYHBIE BBIBOJIbI, BUIETh UX CBA3b C KPUTEPUSMHU OIIEHOK M CBSI3b KPUTEPUEB
C ONPEACIEHHON CUCTEMON LIEHHOCTEN.

5. COAEPXXAHUE YYEBHOH JUCHUIJIAHBI

Pa3zoen 1. Mexanuka c snemenmamu meopuu OmHOCUMENIbHOCIU

Tema 1.1. Kunemamuka

Mexanudeckoe IBUKEHHE M €ro OTHOCUTENbHOCTh. IIpuHIMn oTHocutenbHOCTH [anuies.
VYpaBHEeHUs] NPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO ABWKEHHS. KpHBONMHEHHOE NBH)KEHUE TOYKH Ha
MpUMeEpe ABUKEHUS MO OKPY>KHOCTU C MOCTOSIHHOW MO MOJYJIO0 CKOpOCThiO. LleHTpocTpeMurensHoe
YCKOPEHHE.

Tema 1.2 Kunemamuka 8pawamenbHO20 0BUICEHUSL.
Bpamarensnoe asukenue. [lepuoa u yactora BpanieHus. YTriaoBas CKOPOCTh U YTIIOBOE YCKOPEHHUE.
CBs13b JIMHEWHBIX U YTJIOBBIX BEJIUYUH.

Tema 1.3 Cmamuxa
OCHOBHBIE TOHATHUSL CTATUCTUUECKOW MeXaHUKU. [IpuHIMI cynepno3uuuu cui .Y cJIoBUsl paBHOBECHSL.
MomeHT cu.

Tema 1.4. Jlunamuxa

B3aumoneiicteue ten. 3akoHbl HeroToHa. [IpuHIMN cynepno3uiuu cujil. 3aKOH BCEMHPHOTO
TATOTEHUsS. 3aKOH TPEHHUS CKOJIbKeHNUs. 3aKoH ['yka.

Tema 1.5. 3axonvl coxpanenus 6 mexanuke

Nmnynbe. 3akoH coxpaHeHMs uUMMynbca. PeaktuBHOe aBwxkeHue. PabGora. MOIIHOCTB.
Kunernueckas osHeprus. IlotenumanbHass osHeprusd. IlosHas MexaHuueckas »dHEpPrus. 3aKoH
COXpaHEHUs MEXaHUYECKON IHEPTHUU.



Tema 1.6. Mexanuueckue konebanus u 60JHbl
VpaBHEHHE TapMOHHMYECKHMX KojeOaHWH. AMIUIMTY[da, TEpUol, dYacToTa, (asa
konebanuii. CBoOonHble KoneOaHus. BbHYyXAeHHbIE KoneOaHus. Pe3onanc. ABTokoseOaHUs.
MexaHn4eckue BOJIHBI. Y paBHCHHUE rapMOHHUYECKON BOJIHBI.

Pazoen 2. Monexynapnasa gpusuka. Tepmoounamuxa
Tema 2.1. Ocnosvl moaexynapuou gpusuxu (MKT)
Onbitel lTepna u Ileppena. KonunuectBo BemectBa. Moub. I[locTosiHHass ABorajpo.
TernoBoe paBHOBecue. AGcomoTHas Temneparypa. CBsi3b TeMIepaTypbl CO CpeJHEH KHMHETHYECKOM
SHEprUeu YacTull BELECTBA.
Uneanpupiii ra3. CBs3b MeXIy JaBICHUEM W CpeAHEH KUHETHYECKOW H>Hepruei
MOJIEKYJI uJieaabHOro rasa. Ypasaenue Knanelipona - MenneneeBa. M3onponeccsl.
Tema 2.2. Tepmoounamuxa
[lepBblil 3aK0H TEpMOAMHAMUKHU. BTOpOI 3aKOH TEPMOAMHAMUKH U €r0 CTATUCTUYECKOE
ucronkoBanue. KII/] TermoBoro nBurarens.
Tema 2.3. Aepecamuvle cocmosiHus gewecmaa u ¢hazogvle nepexoo.
Haceimennsie u HeHachieHHbIE mapbl. Kpuctammnueckue u amopdubie Tena. CMadyuBaeMOCThb,
BSI3KOCTb, TEKYUYECTh, KallUIIPHOE SIBJICHUE.
Pazoen 3. dnekmpoounamura
Tema 3.1. Snexkmpocmamuka
DNEeKTpUUECKOE B3aUMOJICHCTBUE. OJIEMEHTApHbBIN 3JIEKTPUUECKUH 3apsii. 3aKOH
Kynona. HanpsixeHHOCTB 351ekTprueckoro nosis. [loreHunanbHoCTh 35eKTpuueckoro noisi. Paznocts
noreHuuanos. [IpuHuun cynepnosunuu mnojieil. Dnekrpuueckas eMmkocTb. KonpaeHcaTop. DHeprus
3JEKTPUYECKOTO TMoJIsl KOHAeHcaropa. lIpoBogHUMKM B 3JIeKTpUYECKOM TMoje. JUdIeKTpuku B
ANEKTPUYECKOM II0JIE.
Tema 3.2. Ilocmosnnbiii 21ekmpuyeckuti mox. 3aKoHbl NOCMOAHHO20 MOKA
DNEeKTPUYECKUI TOK. DJIEKTPOJBIKYIIAs criia. 3akoH OMa ISl TOJTHOW AJIEKTPUIECKOM
uenu. [lapannensHoe U mociaea0BaTeIbHOE COETUHEHUS IPOBOHUKOB.
Tema 3.3. Dnekmpuyeckuti mox 8 pasiuyHblX cpeoax
DNeKTpUUeCKUid TOK B MeTalliaX. DJIEKTPOHHBIN ra3. Pabora BbIxoaa. DIeKTpHUUECKUi
TOK B DJIEKTpOJUTax. OyekTponu3. 3akoHbl dapanes. I[IpumeHeHHE 5>JIEKTpOIU3a B TEXHUKE.
DneKkTpuyeckuii TOK B Ta3ax M Bakyyme. Monwuzanus raza. Buasl ra3zoBbeix pazpsaoB. [lonstue o
mazme. CBOWMCTBA M MPUMEHEHHE AJIEKTPOHHBIX MYYKOB. DJIEKTPUUECKHI TOK B MOJIYNPOBOJIHHUKAX.
CobcTBeHHAs MPOBOAMMOCTD TOTYITPOBOAHUKOB. [10TynTpOBOAHUKOBBIE TPUOOPHI.
Hocutenu cBOOOAHBIX 3JIEKTPUUECKUX 3apsAA0B B MeETaUIaX, JKUJIKOCTAX M rasax.
[TonynpoBoauuku. COOCTBEeHHAs U TPUMECHAs TPOBOAMMOCTH TOTYITPOBOIHUKOB. p — 11 TIEPEXO/I.
Tema 3.4. Maecnummnoe none
WNunykuus marautHoro nosist. MaruutHeii notok. Cuna Amnepa. Cuina Jlopenua.
Tema 3.5. DnexmpomacHumnas uHOYKYus
OTKpbITHE BJEKTpOMarHuTHOW WHAYKIUHU. [IpaBuno JleHma. 3akoH 3JIE€KTPOMarHUTHOU
uaaykuun  @apazges (3AC unayknuu). BuxpeBoe »snekTpuueckoe Mole. CamonHyKIus.
NHIyKTUBHOCTS.
Tema 3.6. DnexmpomacHummuvie KoaeOAHUS U BOIHbL
Konebartenbubiit  kouTyp. Ilepwon cBoOOAHBIX KoNeOaHui. BBIHYXIEHHBIE KOJICOAHMUS.
lapmonnueckne xkonebanusa. IlepemenHblii smekTpuueckuii Tok. [Ipow3BoacTBO, mepemada u
noTpedlieHne dJeKTpuuecKko sHepruu. Wmem Teopun MakcBemna. DIeKTpOMarHUTHAs BOJHA.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. [IprHIAIIBI painoCBA3H.
Paszoen 4. Boanosas onmuxa
Tema 4.1. Bonnosas onmuka
Cer kak snekTpoMarHuTHas BonHa. MuTepdepenmus cBera. KorepentHocts. udpakuus
ceera. Jludpaknmonnas pemerka. [lonspusanus cBera. 3akoH mpeomyieHHs cBeta. [Ipusma.
HMucnepcus ceera. Dopmyiia TOHKON JIMH3BIL.



Tema 4.2. Ochoguvl cneyuanbHou meopuu OMHOCUMENTbHOCU
NuBapuanTHOCTH CKOpOCTH cBeTa. [IpuHIun otHOcuTenbHOCTH DitHITelHA. [IpocTpancTBO M
BpeMs B CIEIUAIBHOW TEOPUH OTHOCUTEIBHOCTU. CBSI3b MAcChl U SHEPTUH.

Pazoen 5. Keanmoesasa gpuzuka

Tema 5.1. Keanmosas onmuxa

TermoBoe w3nmydenue. IlocrosHHas Ilmanka. ®@otorddexr. Ombitel CromeroBa. MDOTOHBHI.
VYpaBuenue DinmreiHa mius porosddexra. I'nmoreza Jlym ne bpoinsa. dudpakuus 37J€KTPOHOB.
KopnyckynsipHO-BOJIHOBOM Jyanu3m.

Tema 5.2. Duzuxa amoma u amomHo20 A0pa

Crpoenue atoma. [imanerapnas Mmoiens ctpoerus aroma. OnbiTel Pezepdopaa.

boposckas monenb atoma Bogopoaa. Crexktpsl. JlromuHectenius. Jlazepsl.

Tema 5.3. Tepmosoepuwiii cunmes

3aKkoH paJMOaKTUBHOTO pacnana. Hyknonnas monens siapa. [enenue sngep. Cunrtes suep.
SnepHas sHepreTuka. DieMeHTapHble YacTullbl. OyHIaMeHTaabHbIe B3auMoaecTBUA. TepMosaepHbIi
CHHTE3 M YCIIOBUS €r0 ocyIllecTBIeHHs. bananc sHepruu npu TepMosIepHbIX peaklusiX.

6.TEMATUYECKOE IINTAHUPOBAHUE

[Tpu peanl.uzanuu comepxaHusi o01eoOpazoBaTeNbHON yueOHON nucuuruinabl «Dusnka» B
npenenax ocsoeHuss OIIOII CIIO na 6a3e ocHOBHOro 0011ero 00pa3oBaHUs € MOIYYEHUEM CPEIHErO
o0rmiero oOpa3oBaHus yueOHas Harpy3ka CTyIeHTOB cocTaBisieT 142 yacoB, B TOM YHCIIE:

00s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku oOyydatomierocs 134 yacoB, B TOM 4uCIIE:

1 cemectp

JICKIIMH — 38 JacoB;

npaktuueckue 3ansatus — 40 yacos.

CaMOCTOSITENIbHOM paboThl 0Oyyaromierocs 4yaca.

Bcero:82

2cemecTp

JIEKIIUH — 18 Jacos;

MPAKTUYECKHE 3aHITHUS — 38 4acoB.

CaMOCTOSTENbHOM paboThl 0OyyJaromierocs 44aca.

Bcero:60

Hroro:142y

6.1. TemaTnueckuii NJIaH y4eOHOM JUCIUIITTUHBI
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Pazoen 1. Mexanuka c anemenmamu meopuu omuocumenvnocmu-14u(nexyuu)
12u(npax)
1 Tema 1.1. Kunemamuxa 1 2 2 YCTHBIH O1poc,
1.Mexanuueckoe MUCbMEHHAs
IBUKEHHUE U €70 pabota




OTHOCHUTENIbHOCTb.
2 Ipunnun
oTHOcuTeNnbHOCTH ["anuses.
YpaBHeHus
PSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO
JIBUKCHUSI.
3.KpuBonuneiinoe
JBUKCHHE TOUKH Ha
npuMepe  JIBUKEHHUS 10
OKPYKHOCTH C IMOCTOSIHHOM
0 MOJIYJI CKOPOCTHIO.

(pemenue
3a/1a4)

LlenTpocTpeMuTenbHOE
YCKOpEHHUE.

Tema 1.2 Kunemamuxa 2 YCTHBIH OIpoc,
8pawjamenbHo20 TECTUPOBAHUE.
0BUICEHUSL.

1.BpamarensHoe
JBUKECHHE.

2.Ilepuon u yactora
BpalllCHUS.

3. YrnoBas ckopocTb U
YIJI0BOE YCKOPEHHE.

4. CBsi3b TUHEHHBIX U
YIJIOBBIX BEJTUYHH.

Tema 1.3Cmamuka 2 YCTHBIH OTpoC,

1.OcHOBHBIE TOHATHUSA MACbMEHHAs
CTAaTHCTHYECKON MEXaHUKH. pabora

2.YciioBus paBHOBECHSL. (pewenue
3.MowmeH cu. 3a/1a4)

Tema 1.4. /lunamuxa 2 YCTHBIH OIpoC,

1.BzanmonenicTeue Te. IACbMEHHAs
3akonbl HproToHa. paboTa

2. 3aKOH BCEMHUPHOTO (peenue
TATOTEHUSL. 3a/ay)

3.Cuiibl B IpUpPOJIE.

Temal.5. 3akoHvl 2 YCTHBIH ompoc,
COXpaHeHusi 8 MexaHuke CaMoCTOsITeNIbHA

1.Mmnynbe. 3akoH s pabora
COXpaHEHUsSI UMITYJIbCA.

2. PeakTuBHOE
JIBUKCHHE.

3. PaGota. MoOIIHOCTB.

Kunernueckas sneprus.
[ToreHunanpHast SHEPTHUS.

4.3aK0H COXpaHEHUs
MEXaHHYECKOM YHEePTUH.

Tema 1.6. Mexanuueckue YCTHBIN OMPOC,
KO1e0aHUs U BOIHbL MUChMEHHAs

Jexyusa 1. 2 paborta
Mexanuueckue (pemenue
KoJiebanus. 3a/1a4)

10




1.YpaBHeHnue
TapMOHUYECKHIX
KoJieOaHui. AMIUIUTY/A,
Hepuo/, 4acToTa, ¢asza
KOJIEOAHHUH.

2. CBoOOHEIC
KosieOaHus. BeIHYXIeHHBIC
koJieOanusi. Pe3onanc.
ABTOKOE0aHHA.

Jexkyusn 2. Mexanuueckue
GOJIHbI.

1.YpaBHenue
rapMOHHYECKOMH BOJIHBI.
2.IlpononbHbIe u
MONEPEYHBIC BOJIHBI.

3. Joinvna u CKOpPOCTb
BOJIHEL.

Pasnen 2. Monexkynapnasa ¢pusu

ka. Tepmoounamuka-8
8u(npax)

u(nexkuyuu)

Tema 2.1. OcHogol
MONEKYAAPHOU PU3UKU
(MKT)

1. KonuyecTBo BemiecTna.
AOcomoTHas Temreparypa.
CBs13b TEMIIEPATYPHI CO
CpeHel KUHETUYECKOM
DHEPTrUEH YacTHUIL
BEIECTBA.

2. YpaBHeHUe
Knaneitpona —
Meneneesa.

3.I'a30BbIE IPOLIECCHI.

1

2

2

YCTHBIH OIpoc,
aTTecTallMOHHAs
KOHTPOJIbHAS
pabora.

Tema 2.2. Ocnogul
Tepmoounamuxu

Jexuusal Ilepevtii u
mepMoOuHaAMUKU

1.IlepBblit 3aK0H
TEPMOINHAMHUKHU.

2.Pabota B
TEPMOJIMHAMHUKE.

3.IIpumMeHeHue nepBoro
3aKOHA TEPMOJMHAMUKY H
ra30BBIM IIPOIECCAM.

Jexkyua2 Bmopoiu 3axon
mepmoOuHaAMUKU.
1.Bropoit 3aKOH
TEPMOJIMHAMHKH ¥ €0
CTaTUCTHYECKOE
HCTOJIKOBaHUE.
2.KI1J
JBUTATEJIS.
3. TenmoobmeH B

TCIIJIOBOT'O

YCTHBIN OITpOC,
NUCbMEHHAas
pabora
(pewenue
3a/1a4)

YCTHBIH OITpOC,
TECTUPOBAHUE.

11




3aMKHYTOM IIPOCTPAHCTBE

Tema 2.3. Aepecamnvle
COCMOsIHUSA 8eujecmsd U
gazosvie nepexoo.

1.Hacpimienasie u
HEHACBHIIIICHHBIE TTaPHI.

2. Kpucrannuueckue u
amopQHbIe Terna.

3.CMa4nBaeMoOCTh,
BSI3KOCTbh, TEKY4ECTh,
KaIlMUIsIPHOE SIBJICHUE.

YCTHBIH OITpOC,
3amura

pedeparos.

Pasnen 3.9nexkmpoounamuxa-1

20u

6u(nexyuu)
(npax)

1

Tema 3.1.
Dnekmpocmamuxka.

1.DnexTpudeckoe
B3aMMO/ICIICTBHE.
DneMeHTapHbIH
IIEKTPUUYECKUH 3apsi.
3akon Kynona.

2. HanpsKeHHOCTh
AIIEKTPUYECKOTO ITOJIS.
[ToTeHunanbHOCTH
AIIEKTPUYECKOTO ITOJIS.
Pa3HocTh moTeHIMAIIOB.

3. DnekTpuueckas
eMkocTb. KoHniencarop.
DHeprus MEeKTPUIECKOTo
0JIs1 KOH/IEHCATOopa.

4.1IpoBOJIHUKY B
AIIEKTPUYECKOM IIOJIE.
JvanexTpuky B
IIEKTPUYECKOM IIOJIE.

1

YCTHBIH OITpOC,
MUChMEHHAs
pabora
(pemenue
3a/1a4)

Tema 3.2. I[locmosnnwii
NeKMPUYeCKULl Mox.
3axonwvl nocmosinHo20 moxa

3anamuel

1.2OnexkTpudeckuii TOK.
Cua Toka.
DIIEKTPOABMIKYIIAS CUJTIA.

2 3axon Oma mis
ydacTKa Ienu

3. 3akon OMa mis
ITOJIHOM AJIEKTPUYECKOU
LICTIN.

3ansaTue

1.3akon [Jxoynsa-Jlenna.

2.ITapannenbHoe u
MOCIIEIOBATEIIFHOE
COCTMHEHUS TTPOBOTHUKOB.

3.PaGoTa 1 MOIITHOCTH
AJICKTPUIECKOTO TOKA.

YCTHBIH OITpOC,
NUCbMEHHAas
paborta
(pewienue
3a/1a4),

YCTHBIH OIIpOC,
CaMOCTOSITEN
pHas pabora.

12




Tema 3.3.
DnekmpuuecKkuii mox 8
DA3TUYHBIX CPEOaXx.

1. DnexTpuueckuil TOK B
MeTajliax. DJIEKTPOHHBIN
ras.

2. DNEKTPUYECKUM TOK B
ra3ax 4 BakyyMme.

3. DIEKTpUYECKU TOK B

YCTHBIN OTPOC,
3amuTa
pedepatos.

HOJIYTIPOBOTHUKAX.
Tema 3.4. Macnumnoe YCTHBIN OIPOC,
none NUCbMEHHas
3anamuel 2 paborta
1.IlonaTHE MATHUTHOTO (peenue
[1OJIAL. 3a/1a4)
2. CunoBas
XapaKTePUCTUKU
MarHUTHOTO TIOJIS
3.Muaykuust MarHUTHOTO
nosist. Hanpasnenus
MarHUTHON UHIIYKIIUU YCTHBIH OIpoc,
3anamue? TECTUPOBAHUE.
1.Cuna Jlopenua u cuiia
Awmrmepa
2. HampaBnieHusi CHIIbI
Awmriepa u cuibl JlopeHna.
3. MarnuTHO€ nojue
3emiu.
Tema 3.5. YCTHBIH OIpOC,
DneKkmpomasHumuast UCbMEHHas
UHOYKYUs 2 pabota
Jekyusnl (peuenue
1.5IBneHnEITeKTPOMArHUTH 3a/ay)
O MHIYKIIHH.
2. IlpaBuiio Jlenna.
3.MarHuTHbIN OTOK.
Jexyun?2
1. 3akoH 2
AIIEKTPOMArHUTHOM YCTHBIN OIpoC,
WHIYKIIHAH. 3aIuTa
2.5IBneHre caMOUHTYKITHSI. pedepartos.
NHIyKTUBHOCTB.
3.OHeprust MarHUTHOTO
noJist
Tema 3.6. YCTHBIH ompoc,
DnekmpomazHummobie MTUChMEHHAS
KOeOaHUs U B0JIHbI. 2 paborta
Jexkyual (peenue
1.KonebarenbHbIi KOHTYD. 3aj1a4),
[TepemenHbII

AIEKTPUYECKUN TOK.
2.CBoOOgHBIE
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3JIEKTPOMArHUTHBIE
KoJIeOaHusl.

3. BeiHyX/1I€HHBIE
KoJIeOaHusl.
I"apmonuyeckue
KoJIeOaHusl.

Jekyun?2

1. ITponsBoacTBO, Ieperaya
U IOTpeOIeHNE
ANEKTPUYECKOU SHEPIUH.
2.27eKTpOMarHuTHas
BosiHa. CBolCTBa
3JIEKTPOMArHUTHBIX BOJIH.
3. IlpuHUIMIIBI paAMOCBS3H.

YCTHBIN OIPOC,
aTTeCTalMOHHAas
KOHTPOJIbHAS
pabora.

Hmoeo: Icemecmp

38

40

d)opMa KOHTPOJIA: cemecmpoeds OyenHKa

Paznen 4.I'eomempuueckasn u Bonnoeasa onmuxa-8u(nexkyuu)
16u(npax)

1

Tema 4.1.
T'eomempuueckas u
Bonnosas onmuxa

Jexyusal.
T'eomempuueckas onmuka

3anamuel

1.3akon
IIPSAMOJIMHEMHOTO
pacmnpocTpaHEeHHs CBEeTa

2.3aKoH OTpaskeHus
cgeta. [lonHoe oTpakeHue

3.3aKk0H TpeIoMIICHUS
CBeTa.

3anamue?2

1.JInn3b1

2.Iloctpoenue
U300paXKeHHIHA.

3.®opmyna TOHKOM
nuH3bL. OnTHYeckas cuia
JIUH3BI

Jexyun2. Bonnosasn
onmuka.

3anamue3

1.Cset. UnTepdepennus
CBeTa.

2.Nuepdepenuus B
TOHKHUX IJICHKAX.

3. Mudpakuus certa.
JudpakimonHas pereTka.

3anamue 4.

1. ITonspu3zanus certa.

2. Jlucnepcus cBera.

3.CrnexTpanbHbIi
aHaIN3.

2

YCTHBIH OIpoc,
NUChbMEHHAs
pabora
(peenue
3a/1a4)

YCTHBIH OIpOC,
NUCbMEHHAas
paborta
(pewenue
3a/1a4)

YCTHBIH OIIpOC,
CaMOCTOSITEIIbHA
s pabora

YCTHBIH OIIpOC,
3amuTa

pedeparos.
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2 Tema 4.2. Ocnoswvl 2 (bpOoHTATBbHBIN
cneyuanbHoU meopuu orpoc,
OMHOCUMENbHOCMU MUChbMEHHAs

Jexkyusal.Inemensi paborta
meopuu 2 (pemenue
OMHOCUMENbHOCHU. 3az1a4)

3anamuel.

1.Mctoku Teopuu YCTHBI OITPOC,
OTHOCHUTEIIbHOCTH. 3aIuTa

2.IToctynatel o pedeparos.
CKOPOCTH CBETa B BaKyyMe.

3.Ilpunnun
OTHOCHUTEJIBHOCTH

OWHIITEHHA.

3anamue 2

1.PenssTUBUTCKHI 3aKOH YCTHBII OIPOC,
CJIOKEHHS CKOPOCTEH. TECTHUPOBAHUE.

2/HBapuaHTHOCTh
CKOPOCTH CBETA.

3. IIpoctpaHcTBO M
BpEMs B CIICIIUATIbHON
TEOPUU OTHOCUTEIHLHOCTH.

Jexyun 2 Oowasn (bpoHTATBHBIIHI
meopus 2 ompoc,
OMHOCUMETbHOCHU. MUChMEHHAs

3anamue 3 pabota

1.CBs13b MacChl " (peenue
DHEPruH. 2. HEPTHUs MOKOS 3a1a4)
3.3aBUCHUMOCTB Macchl OT
CKOPOCTH.

3anamue 4

1.06mas Teopust
OTHOCHUTEJIbHOCTH.

2.OHeprus B YCTHBIN OITPOC,
PENATUBUCTCKON MEXaHUKE aTTeCTaIlMOHHAs

3.OTHOCUTENBHOCTh KOHTPOJIbHAS
OJIHOBPEMEHHOCTH pabora.
COOBITHH, JJIMH U
MIPOMEKYTKOB BPEMEH.

Pasnen 5. Keanmoesasn ¢gpuzuxa-10u(nexyuu)

22u(npax)

1 Tema 5.1. Keanmosas 2
onmuxa YCTHBIH ompoc,

Jlekuyunal Inemenmul MMUCbMEHHAs
K6aHmM 0601l huzuKu. 2 pabota

3anamuel (peenue

1.Ucropus 3aja4).
BO3HHUKHOBEHUSI KBAHTOBOM
OTITHKH.

2.I'mnore3a [1nanka.

3. U3nyueHue HarpeToro
Tena
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3anamue 2

1. TeruoBoe u3nydyeHue u
€€ XapaKTEePUCTHKH.

2. 3akoH Kupxroda.

3.3akon Credana-

YCTHBIH OITpOC,
3amura

pedeparos.

bonbnana.
Jexuyun?2 2
DomornekmpuuecKuil YCTHBII OIPOC,
Ihpexm. CaMOCTOsTEJIbHA
3anamue 3 s pabora
1.®oTtosddext. DOTOHBI.
2.YpaBHeHue DUHIITEITHA
st hoTodrdekra.
3.9¢dext Komnrona.
Tema 5.2. Duzuxa
amoma u amomHo20 A0pa. (bpoHTATBHBIIHI
Jexyunal Hcmopusn orpoc,
U3YYEHUA amomd. 2 MUChMEHHAs
3anamuel paboTta
1.Monenu aToMOB. (pemenue
Mogens Tomcona. 3a/1a4)
2.Mopuens Pesepdopna
3.Iloctynarel bopa.
Mopens aroma bopa.
3anamue2 YCTHBIH OIpoc,
1.Mopnens BOmOpoxa Mo 3aIuTa
bopy pedeparos.
2.JluHeituaTelii  crekTp
BOZIOpOZA
3. 3HavyeHNE u
HepocTaTku Teopun bopa. YCTHBIH OIpoCc,
3anamue3 MACbMEHHAs
1.JIa3ep-uCTOYHUK pabota
KOT'€pEHTHOI'0 U3ITy4EHHUS.. (peenue
2.BeinyxaeHHOE 3aja4).
U3Jy4eHue.
3. Ycunenue caera.
3anamue 4 YCTHBIH ompoc,
1.T'enepatop 3aImTa
KOT€PEHTHOTO U3JTy4EHHUSI. pedepartos.
2.Ilpumenenue a3epos
3.KopnyckynspHo-
BOJTHOBOW JTyaJIN3M
Tema 5.3.
Tepmosdepnuiii cunmes YCTHBIN OIIpoC,
Jexyunal ucmopus MUChMEHHAas
U3yueHus AamomHoz20 A0pa. 2 paborta
3anamuel (petenue
1.OTKpBITHE ATOMHOTO 3az1ay).

aqpa.
2.0OTKpbITHE IPOTOHA.
3.OTKpbITHE HEUTPOHA.
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3anamue 2 2 YCTHBIH OTPOC,
1.CocTaB aTOMHOTO sizipa. 3almTa
2.130T1O1BI. pedepatos.
3.51nepHble CUIIBIL.
DOHeprus CBS3U.
Jexkyusn 2 Hoepnvie 2 2
peakuuu. (bpoHTaNbHBIN
3anamue 3 ompoc,
1.5lnepHblie peakiumu. MMACbMEHHAas
2.SBnenue paborta
PaZMOaKTUBHOCTH. (petenue
3.3aK0H pasiMOaKTUBHOIO 3az1a4)
pacmaja.
3anamue 4 2
1.Anbda-,berra-,"amma-
U3ITy4eHUS sIep. YCTHBIH OIpoc,
2.buonoruveckoe aTTecTallMOHHAs
JEHCTBHUE U 3aIUTa OT KOHTPOJIbHAS
U3ITy4eHUH. pabora.
3. TepmosiiepHbIii
CUHTE3 U YCIIOBUS €Tr0
OCYIIECTBIICHUSI.
Hmoeo:2cemecmp 18 | 38 4
Hroro: 56 |78 8 142
IIpomexxyTouHasi aTTecTauus 8 popme: IK3amen

6.2. XapakTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOM NeATEJbHOCTH CTYICHTOB.

Coaepxanue XapaKkTepucTHKA OCHOBHBIX BH/I0B JeSITEJIbHOCTH 00y4al0IIerocs
o0yueHus (Ha ypoBHe y4eOHBbIX el CTBHIi)

Mexanuka ¢ 31emenmanu meopuu OmMHOCUMENbHOCMU

Kunemarnka 3narn: IlpencraBieHne MEXaHMYECKOTO JBUKEHHMS Tela YpPaBHEHMSMH
3aBUCHUMOCTH KOOPAMHAT U MPOEKIUEN CKOPOCTU OT BPEMEHH.
[IpencraBiaeHne MeXaHWYECKOIO JBMDKEHHUS Tesla rpaduKaMu 3aBHCUMOCTH
KOOpJMHAT U MPOEKLIUENH CKOPOCTH OT BPEMEHHU.
Omnpenenenre KOOpAUHAT MPOUIEHHOTO MYTH, CKOPOCTH M YCKOpPEHUS Tela 1o
rpa¢ukaM 3aBUCHMOCTH KOOpDAMHAT M IPOEKUUH CKOPOCTH OT BpPEMEHH.
Omnpenenenre KOOpAUHAT MPOUIEHHOTO MyTH, CKOPOCTH U YCKOPEHUS Tela o
YPaBHEHHUSAM 3aBUCUMOCTH KOOPAMHAT U NMPOEKIUI CKOPOCTU OT BPEMEHHU.
Ymern: [IpoBeneHue  CpaBHUTENBHOTO  aHajiM3a  PaBHOMEPHOTO U
PaBHOIIEPEMEHHOTO JBUKECHUM.
VYka3aHue HCIOJIb30BaHUSI TOCTYNATEIbHOTO W BpALIaTENbHOTO JIBUKEHHUI B
TEXHHKE.
[TpuoOperenue ombiTa pabOTBl B TPYINIE C BBHINOJHEHHEM pPa3IMYHbIX
COLIMAJIBHBIX POJIEH.
Baapern: Pa3zpaboTka BO3MOXKHOM cHUCTEMBbl NEHCTBHI M KOHCTPYKLUMHU IS
AKCIEPUMEHTAIBLHOTO ONPEEIICHNs] KHHEMAaTHIECKUX BEJTUYHH.
IIpencraBiaenne MHGOPMALIMU O BUAAX JIBM)KEHUS B BUJIE TaOJIUIIbI

3aKoHbI 3narb:[IpumeHenne 3akoHa COXpaHEHUs UMIYJIbCa JUIsl  BBIYMCIICHUS

COXpaHeHUsH U3MEHEHUHN CKOPOCTEH TeN IPU UX B3aUMOJECUCTBUSIX.

B MCXAaHHKE

Ymerb..Berunciienne paboThl CHIJI M K3MEHEHUSI KHHETHYSCKOM YHEPTUH Tea.
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Bbruncnenrie NOTeHIUAIbHON SHEPTUHN TN B TPAaBUTALIHOHHOM TI0JIE.
Omnpeznenenre MOTEHIMAIBHON PHEPTUU YHIPYTo Ae()OpMUPOBAHHOTO Teja I10
M3BECTHOM edopmanny U )KeCTKOCTH Tea.

Baaaers:Yka3zanue rpaHul] OPUMEHHMMOCTH 3aKOHOB MEXaHUKH. M3mepenue
paboThl cull U U3MEHEHHEe KUHETUYeCKoW Hepruu tena. [Ipumenenue 3akoHa
COXpAaHEHUs  MEXaHMYECKOM  SHEpPruM  OpU  pacyeTax  pe3yJbTaToB
B3aUMOJICVCTBUH TEJI TPaBUTAIMOHHBIMY CUJIAMU U CUJIAMU YIIPYTOCTH.

Monexynapuasa guzuxa. Tepmoounamuka

OcHoOBBI
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOPHUH.
HpeaanHbIN ra3.

3uarn.BrimonHenue SKCIIEPUMEHTOB, CIy’KallnX IS
000CHOBaHUSAMOJNEKYISIpHO-KUHETHYecKoi Teopuun (MKT).

Ymern:Peienre 3a1a4 ¢ NPUMEHEHUEM OCHOBHOT'O YPaBHEHUS MOJICKYJISIPHO-
KUHETUYECKON TEOPUU T'a30B.

OnpezerieHne MapaMeTpOB BEIIECTBA B Ta3000pa3HOM COCTOSHMHM —Ha
OCHOBAHUU YPaBHEHUS COCTOSIHUS HeaIbHOTO ra3a. OnpeaeneHue mapaMmeTpon
BEIIECTBA B Ta3000pa3HOM COCTOSIHUM M TPOUCXOJSAIIUX IPOIECCOB IO
rpadukam 3aBucumoctu p (T), V (T), p (V).

OkcnepuMenTanbHoe uccinenoanue 3aBucumoctu p (T), V (1), p (V).
[IpeacraBnenrie B BUAE  TIpaUKOB  H30XOPHOTO, HM300apHOTO U
M30TEPMHUYECKOTO TTPOIIECCOB.

Brrunciienue cpenHeil KHHETUYECKOW YHEPIUU TEIUIOBOTO JABHKEHUS MOJIEKYII
110 U3BECTHOM TeMIlepaType BELIECTBA.

Bricka3biBaHue THIOTES 711 O0BSICHEHHUS HA0II01a€MBIX SIBJICHUM.
Baaaern:I'paHuilbl IpUMEHUMOCTH MOJICIH «H1€aJIbHBIN Ta3» 1 3akoHOB MKT.
OcnoBHbIe 3ak0oHBI MKT.

OcHOBBI
TEePMOIMHAMHUKH

3naTh:l3MepeHre KoauuecTBa TEIUIOTH B Ipolieccax Teruionepenadn. Pacuer
KOJIMYECTBA TEIUIOTHl, HEOOXOAMMOIO JJIi OCYIIECTBIEHHUS 3aJaHHOIO
mpouecca ¢ Teronepenadeid. Pacuer M3MeHeHUs BHYTPEHHEW DHEPrUM Tell,
paboTel M TEepeJaHHOI0 KOJIMYECTBA TEIUIOTHI C HCIOJIb30BAaHUEM IEPBOTO
3aKOHA TEPMOAVMHAMUKH.

Pacuer paboTsl, coBepiieHHOMN ra3oM, 1o rpaduky 3aBucumocti p (V).
YMerb:Briuricienne paboThl ra3a, COBEPIICHHON NMPU W3MEHEHHHM COCTOSHUS
o 3aMkHyToMy 1ukiny. Beraucnenne KITJ| mpu coBepiiennu razom paboThl B
npolreccax M3MEHEHHUs COCTOSHHUS 10 3aMKHyToMmy IMKiIy. OObsicHeHue
NPUHILIMIIOB JIEHCTBUS TEIUIOBBIX MamuH. JlemMoHcTpauust ponu (U3MKH B
CO3/1aHMH U COBEPIICHCTBOBAHUY TETUIOBBIX JBUTaTEIICH.

Baapers:3n0xeHue cyTu 3K0J0rn4eckux mpoodsiemM, o0yclIOBIEHHbBIX paboTon
TEIUIOBBIX ABUIATENEeH W NPEAJIOKEHNUE MYTH UX PEIICHHs. YKa3aHHWE TPaHMIL
NPUMEHUMOCTH  3aKOHOB  TEpPMOJWHAMUKH. YMEHHE BECTH  JHAJIOT,
BBIC/IYIINBATh MHEHUE OIIOHEHTAa, Y4YacTBOBaTb B JUCKYCCHUH, OTKPBITO
BbIpaXaTh U OTCTaUBATh CBOIO TOUKY 3PEHHUSI.

CBoiicTBa mapos,
JKHIKOCTEN,
TBEpPAbIX TeJ

3nartp: [loHATHE BIAXXHOCTH BO3IyXa.

Pacuer kommdecTBa TEIUIOTHI, HEOOXOIMMOTO ISl OCYIIECTBICHHS IpoIecca
nepexo/a BEIIecTBa U3 OJHOTO arperaTHOro COCTOSIHUS B JIPYTO€.
YMeTh:DKCIIEPIMEHTAIEHOE HCCIIEIOBAHNE TEIUIOBBIX CBOWCTB BEIIECTBA.
[TpuBeneHre NpUMEPOB KaNUJUIPHBIX SBJICHUHN B OBITY, IPUPOE, TEXHHUKE.
HccnenoBanne MEXaHUIECKUX CBOMCTB TBEP/IBIX TEIL.

Baaners:IIpumensaTs ¢uznyeckre MOHATHS U 3aKOHBI B yYeOHOM MaTepuane
npodeccCHOHaIBHOTO XapaKTepa.

Hcnonb3oBanue MHTepHera ans mnoucka wuHpopManuu o pa3paboTkax u
IPUMEHEHHUIX COBPEMEHHBIX TBEPJIBIX U aMOP(HBIX MaTEPHAIIOB

Anekmpoounamura

DJIEKTPOCTATHKA

3Hartb:Braucienue cun BSaHMOHeﬁCTBHﬂ TOYCYHBIX JJICKTPUUYCCKHX 3aps10B.
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3akoHn Kyinona.

Brruucnenue HanpsyKEHHOCTH 3JEKTPUYECKOTO IMOJS OJHOIO0 M HECKOJbKHX
TOYEYHBIXDJICKTPUUYECKUX 3aPsJIOB.

Briuucnenue mnoreHnMana SJIEKTPUYECKOTO TOJS OJHOTO M HECKOJbKUX
TOYEYHBIX JICKTPUUYECKHUX 3aPSAI0B.

Ymerb:M3mepenne pasHOCTH TOTEHIIAATIOB.

N3MepeHne 3HEprum 3JIEKTPUIECKOTO TOJISI 3apsSKEHHOTO KOHJIEHCATOopA.
Brruucnenue sHepruu MEKTPUUECKOTO OIS 3apsHKEHHOT0 KOHJIEHCATOPA.
Baanerb:Pa3paboTka IiaHa u BO3MOKHOU CXEMBI eUCTBUHI
AKCIIEPUMEHTAJILHOTO  ONpPENENiCHUs  AJECKTPOEMKOCTH  KOHJEHcaTopa U
JIADJICKTPUYECKON MPOHUIIAEMOCTH BEILIECTBA.

[IpoBeaenue CPaBHUTEIBHOTO aHanmsa IPaBUTAIMOHHOTO u
3JIEKTPOCTATUYECKOTO MOJICH

IHocTOoAHHBIA TOK

3uarb:M3mepenne MoOIIHOCTH dieKTpuyeckoro Toka. M3mepenne 3IC
UBHYTPEHHETO CONPOTUBJICHUS MCTOYHUKA TOKA. M3MepeHHe 3JIEKTPUYECKOTro
3apsija IIEKTPOHA.

Ymern:BrinoniHeHne pacdyeToB CHIBI TOKAa M HANpPSOKEHUH Ha  ydacTKax
atekTpudeckux nereid. OObICHEHNE HA IPUMEPE IIEKTPUICSCKOM MU C ABYMS
uctouynukamu toka (3/1C), B kKakoM cilydae HCTOYHHK SJIEKTPUUYECKON IHEPTUH
paboTaeT B peXxuMe reHepaTopa, a B KAKOM — B PEXKHUME TIOTPEOUTEIS.
Omnpenenenue TeMnepaTypbl HUTU HAaKaJTUBaHUSI.

CHsiTHE BOJIBTAMIIEPHON XapaKTEPUCTHKHU JHOIA.

Baaners: [IpoBenieHre CpPaBHUTEIILHOTO aHAIIN3a TIOJTYIPOBOJHHUKOBBIX JHOI0B
U TPUOJIOB.

Hcnons3oBanue IHTepHeTa ans mMoucka HWHPOPMAIMM O MEPCIEeKTHBaX
PasBUTUA HOJ'IyTIpOBOI[HHKOBOﬁ TCXHUKH.

YcTaHOBKa MPUYMHHO-CIIEICTBEHHBIX CBSI3EH

MarsurHsle 3narb: U3MmepeHue MHIYKIUM MarHUTHOrO TMojs. Berunmcnenuwe cui,
ABJICHU S JEHCTBYIOLIUX Ha IIPOBOJHUK C TOKOM B MarHUTHOM IIOJIE.
Brruucnenue cwi, AEMCTBYIOUIMX HA JJIEKTPUYECKUN 3apsill, ABWXKYILIMHCSA B
MarHuTHOM II0JIE.
Uccnenoanue sABIEHUN 3IEKTPOMATHUTHOM
WHIYKIUU, CAMOMHAYKIIUH.
Brruucnenue 3Heprum MarHuTHOTO MOJIS.
YMerb: OObsicHEHHE PUHIIMIIA AEHCTBUS IEKTPOBUTATENS.
OObsicHEeHHEe TpUHLIMINA JEHCTBUS TeHeparopa AJIEKTPUYECKOTrOo TOKau
AIIEKTPOU3MEPUTENIBHBIX MpHOopoB. OOBsICHEHHE NPHUHLIMIIA JIEHCTBUA Macc-
cnektporpada, yckoputene 3aps>KeHHBIX YacTHIL.
OOBbsicHEeHHE POJNM MArHUTHOTO MOJS 3eMJIM B JKU3HU PACTeHUH, >KUBOTHBIX,
YeJI0BeKa.
Baagers: IlpuBeneHue nmpumMepoB IMPAKTUYECKOIO IPUMEHEHUs W3Y4YEHHBIX
SIBJICHH, 3aKOHOB, IPUOOPOB, YCTPOMCTB.
IIpoBeneHre CpPaBHUTENBHOIO aHAIM3a CBOWCTB  JJIEKTPOCTATUYECKOTO,
MAarHUTHOTO U BUXPEBOTO JIEKTPUYECKHUX MOJIEH.
DaekTpoMarauTH | 3HaTh. HabmioeHue ociuyuiorpaMM rapMOHUYECKHUX KoJeOaHWH CHIIBI TOKA B

ble KoJe0aHus

LEeMu.
N3mepenne 3IIEKTPOEMKOCTH KOHAeHcaTopa. W3mepeHue WHIYKTUBHOCTHU
KaTYILKH.

YMmerTh: Hccnenosanue SIBJICHUS 3IEKTPUIECKOTO pe3oHaHca B
IIOCJIENOBATEILHOM IEH.
IIpoBencHue aHaJIOTUHU MEXIY ¢buznyeckuMu BEJIMYMHAMU,

XapaKTepU3YIONIMMH MEXAHUYECKYI0 U JJIEKTPOMAarHWTHYIO KosieOaTeslbHbIe
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CUCTEMBL.

Pacuer 3Ha4eHM CUIIBI TOKA U HANIPSKEHUS HA DJIEMEHTaX LIETH

IIEPEMEHHOT0 TOKA.

Baaners: Vcmonn3oBanwe WHTepHera s moucka uWHGOpPMANUU O
COBPEMEHHBIX CIIOCO0axX Nepesauu 3JIeKTpo3Hepruu. VcenenoBanue npuHIMIA
neiictBusi Tpanchopmatopa. MccnenoBanue mpUHLOUIA ACUCTBUS T'eHEpaTopa
IIEPEMEHHOI0 TOKA.

JIeKTPOMATHUTH
ble BOJIHBI

3unarb: OcyuiecTBieHue paauonepenayn u paauornpuema. HMccinenoBanue
CBOICTB 3JIEKTPOMarHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3BuTHe IEHHOCTHOTO OTHOIIEHHS K U3y4aeMbIM Ha ypoKax (PU3MKU 00bEKTaM
Y OCBAMBAaE€MbIM BHUJIaM JESATEIbHOCTH.

YMerb:OO0bsICHEHHE NPUHIUIHAIBHOTO Pa3UuUsl MPUPOIBl  YIPYTHUX U
3JIEKTPOMArHUTHBIX BOJIH.

Baanerb:O0bscHEHUE pOJIM  DJIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
uccienoBanusix Beenennoit. M3noxeHue cyT SKOJI0THYECKUX IPoOIieM,
CBA3aHHBIX C DJICKTPOMArHMTHBIMUA K0J€0aHUsIMH 1 BOJIHAMH.

Bonnoeas onmuka

IIpupona cBera

3uarb:[IpuMeHenne Ha MpaKkTUKE 3aKOHOB OTPAXKECHHS U MPEIOMJICHUSI CBETa
IIPU PELLICHUH 3a/1a4.

OrpeziesieHne CeKTPAIbHBIX TPAHUIl YyBCTBUTEIILHOCTH Y€JI0BEUYECKOTO Ti1a3a.
YMeTh: CTPOUTH U300pAKEHUS MPEIMETOB, JaBACMbIC JINH3AMH.
Baaners:M3mepenne GokycHOro paccCTossHHS JIMH3BL. Pacder paccTosHHS OT
JIMH3BI 10 U300paKEeHUS MpEaMETa.

PacueT onTu4eckon CHIIbI JTUH3BI.

BoJuaHnoBble
CBOJCTBA CBeTa

3narb:HaGmoieHne ssBeHns UHTepPEPEHIIMU IIEKTPOMArHUTHBIX BOJIH.
Habmonenue siBnenus nudpakiuny 3J1€eKTPOMarHUTHBIX BOJIH.

HaOnronenue siBeHus MOIpU3aluy JIEKTPOMArHUTHBIX BOJIH.
Ymerb:13mepenne JUTUHBL CBETOBOM BOJIHBI o pe3yibrartaM
HaOmroieHussABICHUsT MHTepdepeHunn. HabmogeHue sBieHUS IUPpaKLUuU
cera. HalOmroneHuwe — sBlIeHUS  MOJMSpU3allUM U JUCIEPCHM  CBETA.
ITouckpasnnuuit u CXOJICTBA MEXIY T(PPaKINOHHBIM u
JUCIIEPCUOHHBIMCIIEKTPaMH.

Baagerb:lIpuBenenue npuUMepoB MOSABIEHUS B IPUPOJIE U HUCIOJIB30BaHUSA
BTEXHMKE SIBIIEHUH HHTeppEepeHLNH, Nudpakuuy, MOJISPU3ALUN HIUCIEPCUN
ceera. Ilepeuncinenne MeETONOB IO3HAHUA, KOTOPBIE WCIOIB30BaHbl IIpU
V3Y4YEHUH YKa3aHHBIX SIBJICHUUN

Keanmosan ¢pusuka

KBantoBas
ONITHKA

3unarb:Habmonenne dotornekrpudeckoro sddekra. OOBICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAaHTOBBIX NPE/ICTABICHHH.

Pacuer  MakcMManbHOM  KMHETHMYECKOW  DHEPrMM  DJIEKTPOHOB  IIpHU
doroanexTpuueckom s pexre.

Ymerb:Onpenenenue paboThl BbIXOJA 3JEKTPOHA MO IpaduKy 3aBUCHMOCTH
MaKCHUMAaJIbHOH KHHETUYECKOH »HEepruu (POTOINEKTPOHOB OT HYACTOTHI CBETA.
W3mepenue paboThl BEIXOJa 3JIEKTPOHA.

[lepeuncienne  mpuOOPOB  yCTAaHOBKM, B  KOTOPBIX  IPUMEHSETCS
0e3nHEepIIMOHHOCTH oTodhPeKTa.

Buaanerb:O0bsCHEHNE  KOPIYCKYJISIPHO-BOJHOBOTO — JyaluM3Ma  CBOWCTB
(GhOTOHOB.

OOBsiCHEHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUHU COBPEMEHHON (PH3UKHU

duzuka atToma

3unarb:Habmonenne muHeRvYaThIX CIEKTPOB.
P aCyYeT 4YaCTOThl U AJIMHBI BOJIHBI I/ICHyCKaCMOFO CBCTa HpI/I nepexone aTomMa
BOJIOPOJIa U3 OJTHOTO CTAIIMOHAPHOTO COCTOSIHUS B IPYTOE.
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VYmerb:O0bsICHEHHE TPOUCXOXKICHUS JIMHEHYATOTO CIIEKTpa aToMa BOJIOPO/ia U
pa3n1/1q1/1;1 JII/IHef/'I‘-IaTLIX CHGKTpOB paSHI/I‘-IHBIX ra30B.

HccnenoBanue JIMHEHMYATOTO CIIEKTPA.

Hccnenoanue npuHIMITA pabOThI JFOMUHECIICHTHOM JIAMIIBIL.
Baanerb:HabGmroneHue u 00bsiICHEHHE TPUHITUIIA JICHCTBUS J1a3epa.
[IpuBenenue mNPUMEPOB HCIOJB30BAHUSL Ja3epa B COBPEMEHHOM Hayke U
TEXHUKE.

Hcnonw3oBanue HMHTepHeTa miis moucka WHPOPMAIMU O MEPCHEKTHUBAX
MIPUMEHEHUS Jlazepa

duzuxka
aTOMHOI0 siApa

3naTh:Habmonenue TpexoB anbda-gactuil B kamepe BunbcoHa.

Ymerb:Pacuer 3Hepruu cBA3M aTOMHBIX SIED.

Omnpenenenue 3aps/a U MacCOBOI'O YHMCIIA aTOMHOIO $/1pa, BO3HUKAIOILIETO B
pe3ynbTaTe paJuoaKTUBHOIO pacnaja.

Boruncnenue suepruu, ocBOOOXKAaroIIENHcs IpU paMO0aKTHBHOM paciae.
Ornpezenenne NpoayKTOB S/IEPHOM peaKIuu.

Boruncnenue s3uepruu, 0cBOOOKAaroIIENcs MPU SIIEPHBIX PEeaKLUsX.
Baagerb:llonnmanue  npeMMyliecTB M HEJOCTATKOB — HMCHOJIb30BaHUS
ATOMHOMAPHEPIMM M HOHM3UPYIOUIMX H3JIy4EHUH B IPOMBILUIEHHOCTH,
MEJIULHE.

W3noxenne CyTH SKOJOTMYECKHX MPOOJIEM, CBS3aHHBIX C OMOJIOTMYECKUM
JIEHCTBUEM PAJUOAKTUBHBIX U3TyYEHUN.

[IpoBenenue KiIacCHPUKAIMKA DIIEMEHTAPHBIX YaCTHI MO WX (PHU3UUIECKUM
XapaKTepUCTHKaAM (Macce, 3apsiiy, BpeMEHH )KU3HU, U T.1.).

[Tonumanue 1€HHOCTEH HayyHOro II0O3HAHUS MHpa He BooOue i
YeJoBeYeCTBA B IIEJIOM, a JJIS KaXJ0ro oOydaromierocs JMYHO, IIEHHOCTEH
OBJIaJICHUS] METOJOM HAy4yHOTO IMO3HaHUsS JI JOCTHXKEHHs yclexa B JII0OOM
BUJIE PAKTUYECKOM EATEIBHOCTH

(I)opMa KOHTPOJIA MOKET ObITh nmpoBeacHa: yCTHO, THCbMEHHO UJIM B BUAE

TECTUPOBAHMUA.

7. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECNEYEHME ITPOT'PAMMBI YYEBHOM JUCIHATLIAHBI

Peanu3anus nporpaMMbl JUCHUILIMHBI TpEOyeT HAIUUUs y4eOHOTO
kabuHeTa. [ly11ycBOeHMs 3HAaHUM U IPAKTUYECKUX HaBBIKOB CTYJIEHTaMHU
u3ydeHue JUCUUIUIMHBL «Pu3nka» obecreueHo, Mpex /e BCero, HaTuuueM
Hay4YHO-y4e0HO-METOINYECKOr0 KaOMHEeTa, B KOTOPOM €CTh BO3MO>KHOCTb
IPOBOJUTDH 3aHATHUS, KaK B TPATUIIMOHHON (hOpMe, TaK U C UCTIOIb30BAHUEM
MHTEPAKTUBHBIX TEXHOJOTUH U Pa3IUYHBIX 00pa30BaTEIbHBIX METO/IUK.

O6opynoBanue yueOHOTo KabuHeTa:

- MI0CaJJ0YHbIE MECTA [0 KOJIMYECTBY O0YUaIOLIUXCS;
- pabouee MeCTO MpenojaBares;

- KOMIUIEKT y4eOHO-HaTJISAHBIX

nocoOuit; TexHnueckue cpeicTna

oOydeHus:
- TIPOEKTOP;

- UHTCpAKTHBHAas JOCKaA.

Ilepeyens Bonpocos no gucuuiinne «OU3IUKA».

1.MexaHnueckoe JBUKEHUE U €r0 OTHOCUTENBHOCTh. CHcreMa orcyera. Tpaekropus. I1yTs
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IepeMELICHHE.

2.MarepuanpHas Touka. CKOpPOCTh. YCKOpeHHE. YpaBHEHHUS NPSIMOJUHEHHOIO PaBHOMEPHOTO H
PaBHOYCKOPEHHOT'O JIBHKEHUSI.

3.KpuBonuHelHHOE IBMKCHHE TOYKM Ha IPUMEPE ABM)KECHHSA IIO OKPY)KHOCTH C IIOCTOSIHHOW IIO
MOJIYJIIO CKOPOCTBIO. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

4. 3akonbsl HeroTOHA. HEpIManbHble CUCTEMBI OTCUETA.

5.CuJibl B IpUpoJIe: YIPYroCTh, TPEHUE, CHIIA TSXKECTU. 3akoH ['yka.

6.3akoH BcemupHoro tarorenus. Bec. HeBecoMocTb.

7. Umnynbe. 3aKOH COXpaHEHUST MUMITYJIbCA.

8.Pabota u momHoCTh. [loTeHIIMaNbHAS M KUHETUYECKasl SHEPTUsl.

9. Kunernueckas v noteHuaibHas 3Heprus. [lonHas MmexaHuueckas F3Heprus

10. 3aKkOH COXpaHEHUsI PHEPIHUHU.

11.KommuectBo BemectBa. Moub. [locrostaras ABoragpo. TeroBoe paBHOBecue. AOCONOTHAS
temneparypa. CBs3p TeMIEpaTypsl CO CPEIHEN KMHETUYECKOW SHEPruel YacTHL] BEILECTBA.
12.neanpupiii Ta3. CBsi3b MEXIy JaBJICHUEM U CpEAHEM KHHETUYECKOW BSHEpPruer MOJeKys
ujeanbHoro ra3za. ¥Ypasaenue Knanelipona - MenneneeBa.l3omnponeccsl.

13.I1epBblii 3aKOH TEPMOJAUHAMUKH.

14.HaceleHHble ¥ HeHAChIeHHbIe apbl. Kpucraminueckue 1 aMmopgHbIe Tena.

Brnaxnocts Bo3nyxa. [lcuxpomerp.

15.OnekTpuueckoe B3aUMOJEUCTBUE. OIJIEMEHTApHbIM 3JIeKTpuueckuili 3apsia. 3akoH Kynona.
HanpsikeHHOCTD 31€KTPUYECKOTO MO,

16.IToreHnManbHOCTE IEKTpUYECKOro mojis. PasHocts mnoreHuuanos. IlpuHnmn cynepnosunuun
nonieri. Hanpskenne. EqyHUIBI H3MEPEHNUS HAIPSKCHMUS.

17.9nexkrpuueckuii Tok. Cuna toka. Hanpsxenune. ConpoTuBiieHHE IPOBOIHUKA.

18. 3akon Oma 151 yyactka nenu. [locnegoBarenbHoe U napamienbHOE COETUHEHUE POBOIHUKOB.

19. DnexrtpoaBmxkymmas cuia. 3akoH OMa 1JIs TOJIHOM LIETIH.

20. PaboTa ¥ MOIIHOCTbH 3JIEKTPUYECKOIO TOKa. TerioBOoeAelCcTBUE AIEKTPUUYECKOTO TOKAa U 3aKOH
Jxoyns-Jlenna.

21.MarautHoe mosnie. MarHuTHas UHAYKOMS. EavHUIBI  M3MepeHuss MarHuTHOM HHIYKIMU.
Hanpasnenue marautHoi naaykiuu. IIpaBuino OypaBumka.

22 .MarHuTHoe Moje BOKpPYr HpoBoAHMKA ¢ TokoM. Cuina Ammepa. HampaBnenue cunbl Amnepa.
IIpaBuio eBo pyku

23.MarHuTHoOe 10Jie BOKPYT JIBHXKYIIUXCS 3apsbkeHHBIX yactull. Cuna Jlopenna. Hanpasnenue cuibl
Jlopenua. IIpaBuiio sieBoli pyku ais cuisl JlopeHna.

24.95neKTpOoMarHuTHas UHIYKIUA. SIBJIeHHE CAMOWHTYKIIHH.

25 Konebanus. Ilepmon. Yacrora. Ammiauryna. Paza konebanuid. I{ukiamueckas dyacrora.
I"apmonnueckue konedanusi. CBOOOAHbBIE U BHIHYKICHHBIE KOJIeOaHUSI.

26. Ilepuoa. Yacrota. AMmiuTyAa. Y paBHEHHE TApMOHUYECKUX KOJIEOaHUH.

27.MareMaTH4ecKil 1 Npy>KUHHBIM MasTHUK. [leprnon n yactora MmasTHHKa. Pe3oHaHc.

28.Boanbl. BonHoBast moBepxHOCTb. [IpoosbHbIe U MonepeuHble BOJIHBI. J[TMHA BOJHBI. 3BYKOBBIE
BOJIHBI.

29.Bonnbl. BonHoBas noepxHocTh. IIpononbHble M nonepedHsle BOJAHBL. J[MHA BONHBI. 3BYKOBBIE
BOJIHBI.

30.KonebaTenbHblif KOHTYp. YpaBHEHHs KoyieOaHUN BETMUYMHBI 3apsa, HANPSDKEHUs, CHIIBI TOKA B
uaeanbHOM KosiebaTenpHoM KoHType. dopmyna TomcoHa.

31.IlepeMeHHBIN AIIEKTPUUYECKUI TOK. ['eHepaTop mepeMeHHOro TokKa. AKTHBHOE MHAYKTUBHOE U
€MKOCTHOE COIPOTHBIICHUS.

32.MomurHocTs Toka npu Hanuunu R,L,C. Pe3onanc snexrpuueckoit nemu. Tpanchopmarop.
33.Uutepdepentusa u qudpakuus ceeta. KorepentHeie BosHbI. J{ucmnepcus cBera.

34.IloctynaTel TEOPUM OTHOCUTENBHOCTH. OTHOCUTEIBHOCT OJIHOBPEMEHHOCTH. 3aBUCHMOCTb MacChl
OT CKOPOCTH.

35.TennoBoe uznyuenue. [locrostanas [lnanka. @oroaddext. OnbiTel CTONETOBA.
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36.Ypasuenue DitHmTeiiHa 11 GoTorddexra. KopmyckynspHO-BOITHOBOH Tyau3M.
37.Ctpoenue atoma. [Imanerapuas Mmoaenb crpoerus aroma. OnbiTel Pezepdopaa.
38.JIa3epsni.

39.3aK0H paIMOAaKTHBHOTO pacraja

40.TepMosiAepHbIN CUHTE3 U YCIOBHSI €70 OCYIIECTBICHUS.

41. KIIJI TerioBoro ABUraTels.

42. KonnyecTBO TEIIOTHL. Y IeibHAas TEMII0EMKOCTh

43. KonmuyecTBO TEMJIOTHl HEOOXOAMMOE Ui IUIABJICHUS M KPUCTAIM3AIMU BEIECTBA. Y IeibHas
TEIJIOTA TJIABJICHHUSL.

44, Konu4ecTBO TEIUIOTHL. Y JebHAs TEIIOTa apooOpa3oBaHUsI.

45. ®oronbl. YpaBHeHue DitHmTeHHA 17151 hoTodPderTa

8. PEKOMEHIAYEMAS JIUTEPATYPA
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(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-01418-1. — TekcT : 7AEKTPOHHBIH //
OBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/470671

Bacunves, A. A. ®usuka : yueOHOe mocodue i cpeHero npodecCuoHanbHOTo 00pa3oBaHust /
A. A. BacuiseB, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ wm3a., ucnp. W jJoim. — MOCKBa :
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534-05702-7. — Texkcr: anekTpoHHbINH//DBC Opaiit [caiT]. —
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1. Auzenyon, A.E. ®usnka: y4eOHMK M MPAKTHKyM JUII CpPEIHEro MPOoQeCCHOHAIBHOTO
obpazoBanmsi/ A. E. Alizernion. — MockBa : UWznmarensctBo IOpaiit, 2021.— 335c. —
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/Jlna npenodasamenceit:

1. OG ob6pazoBanuu B Poccuiickoit @enepanuu: ¢enep. 3akon ot 29.12. 2012 Ne 273-D3 (B pen.

®enepanpubix 3ak0HOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-d3, ot 23.07.2013 Ne 203-®d3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, or
03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-d3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-
@3, ¢ usMm., BHeceHHbIMU DenepanbHbiM 3aKO0HOM OT 04.06.2014 No 145-®3, B pen. Ot
03.07.2016, c u3m. ot 19.12.2016)

[Tpukaz MunuctepctBa obpa3zoBanus u Hayku PD ot 31 nmexabps 2015 r. N 1578 "O BHeceHuu
M3MEHEHHH B (eAepalbHBId TOCylapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CPEJAHEro OOIIero
o0pa3oBaHMs, YTBEP)KICHHbIM Ipuka3oM MuHuctepcTBa oOpa3oBaHUs M Hayku Poccuiickoi
®enepaunu ot 17 mast 2012 r. N 413».

denepanbHblii TOCYJapCTBEHHBIN 00pa30BaTENbHBIA CTaHIAPT CPEIHEro MpodecCHOHATBHOTO
obpazoBanust (PI'OC CIIO) mo cneuuansHocTH 20.02.01 «PanuoHanbHOE HMCHOJIB30BaHUE
MPUPOJOX 03 CTBEHHBIXKOMIUIEKCOBY, yTBEPKICHHBIN MpuKa3oM MuHHCTEpCTBa 00pa3oBaHMs U
Hayku Poccuiickoit ®enepaunn Ne 351 ot 18.04.2014;

ITpumepHas ocHOBHast 0Opa3oBaTenbHas IporpaMma CpeHero oo1ero oopazoBanms, 0100peHHas
peuieHreM (¢eaepanbHOro y4eOHO-METOIUYECKOT0 O0bEeIUHEHUS MO o0ueMy oOpa3oBaHHIO
(mpotoxon ot 28 utoHs 2016 1. Ne 2/16-3)

HNurepHer-pecypcnl:

1. http://elibrary.ru
2. http://urait.ru
Meouamamepuanvt
1. https://www.youtube.com/watch?v=G_ekQiYd-ZU — ®donran ['epona
2. https://www.youtube.com/watch?v=icUQL- VLXA — JleBuTais B MOTOKax BO3yXa
3. https://www.youtube.com/watch?v=6sCpZU_1eAw — VYIuUBUTEIbHBICE OKCIEPUMEHTBI C
MarHuTaMu
4. https://www.youtube.com/watch?v=0]YrSAW3QQqg — deppoMarauTHas ;KUIKOCTh

24


https://urait.ru/bcode/470950
https://urait.ru/bcode/472638
https://urait.ru/bcode/426398
http://elibrary.ru/
http://urait.ru/
https://www.youtube.com/watch?v=G_ekQiYd-ZU
https://www.youtube.com/watch?v=icUQL-_vLxA
https://www.youtube.com/watch?v=6sCpZU_1eAw
https://www.youtube.com/watch?v=OjYrSAW3QQg

