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Pabouas mnporpamma mucumiuimHbl «®Pu3uka» paspaboTaHa Ha OCHOBE TpeOOBaHMI
denepanbHOTO TOCYIapCTBEHHOro oOpaszoBaTenpHOro crangapra (PI'OC) cpemnero obiero
obpazoBanust (COO) ot 17 mas 2012r. Ne413 DenepanbHOro rocy1apcTBEHHOIO 00pa3o0BaTEIbHOTO
craggapra (PI'OC) cpeanero npodeccuonanbHoro oopazoBanus CIIO mo crenmansroctu 10.02.05
Obecneuenne HMH(DOPMAITMOHHOW OE30MACHOCTH AaBTOMATU3MPOBAHHBIX CHCTEM IO IpOrpamme
0a3oBoii moarotoBkd, ot 09.12.2016 Nel553 ¢ ydeTroMm comepkaHHsi TPUMEPHOU IMPOTPAMMBI,
pekoMeH10BaHHOM dDenepanbHbIM T'OCYJapCTBEHHBIM aBTOHOMHBIM yupexacHueMm «PDenepanbHbli
MHCTUTYT Pa3BUTHs 00pa30BaHUs» Ul pealli3allid OCHOBHOM MpodeccroHallbHON 00pa3oBaTenbHON
nporpammbl CIIO Ha 0a3e OCHOBHOTO OOIIEr0 OOpa30BaHUS C MOJYYCHHEM CPEIHEro OOIIero
oOpa3oBaHus.

Opzanuzayusn-paspadbomuuk: KOUICIHK  (QeaepaTbHOTO TOCYAAPCTBEHHOTO OFOJKETHOTO
o0Opa3oBaTenpHOTO  y4pexaeHue Bbicmiero  obpaszoBanuss DOIBOY BO  «Jlarecranckuii
rocyaapcTBeHHbI yHuBepcurer» Komnemxa JAI'Y.

Pa3pabomuux:
I'yiinanaeBa T.A.- mpernonaBarens Kadeapsl €CTECTBCHHOHAYYHBIX M T'yMAaHHTapHBIX TUCLUILIMH
Komnemxka ®I'BOY BO «/larectanckuii rocy1apCTBEHHbIN YHUBEPCUTET.

Paboyas nmporpaMma JucIMIIMHEL  ofo0peHa Ha 3acelaHMM  Kaempsl
€CTECTBEHHOHAYYHBIX 1 TyMaHuTapHbX auctumman Komnempxa Y or 19 Mapra
20211, mporokos Nes,

3aB.KapeIpoii ecTecTBEHHOHAYYHBIX v
1 TYMAHHTAPHBIX JUCIMILIAH K.).H.,JOLEHT ./f,aw.( Myprunosa K.M-K.

Pabovad mnporpaMMa [JUCHMIUTHHBI COIMacoBaHa ¢  YueDHO-METONMYECKHM
ynpasneruem 25 mapra 2021r.

Havanpaux YMY 7.6.15.,npodeccop C/% “—Tacanramnesa AT
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PEKOMEHAYEMAS JIUTEPATYPA



1. IOSICHUTEJIbBHAS 3AIIUCKA.

1.1. O6aacTh NpUMEHEHHs POrPAMMbI Y4eOHOI TN CHUTITHHbI

Oo6meobpa3oBatenbHas y4deOHas aucuuimHa «®Dusmkay  u3ydaercs B komwtemke JIY,
pealn3yronero o0pa3oBareabHyI0 MPOrpaMMy CpeHero ooiero oopa3oBaHus B Mpejaeaax OCBOCHUS
OCHOBHOM npodeccruoHanbHoi o0pazoBarensHoii mporpamMmbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO
obmiero oOpa3oBaHMs MPHU MOJITOTOBKE CIELUATMCTOB cpenHero 3BeHa. [IporpamMma paspaborana Ha
ocHoBe TpeboBanuit PI'OC cpemHero ooOmero o0pa3oBaHus, MPEABIBISEMBIX K CTPYKTYpE,
COJICP)KAHUI0O W pe3yJbTaTaM OCBOCHHS y4eOHOW guciuiuimHbel  «@Pusmka», DIOC CIIO
crienuaabHOCTU 10.02.05 OGecneuenne WHPOPMAITMOHHONH OE30MACHOCTH aBTOMATH3WPOBAHHBIX
CHUCTEM, B COOTBETCTBUM ¢ PekoMeHTanmusiMu 1O OpraHu3allid MOJYy4YeHUs CpeaHero oOuiero
oOpa3oBaHMsl B Tpeleinax OCBOSHHUS 0O0pa30BaTENbHBIX IMPOrPaMM CPETHETO MPOQPECCHOHATBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO 00Imero oOpa3oBaHHMS C y4eTOM TpeOOoBaHMI (deaepabHbIX
TOCY/IapCTBEHHBIX 00Pa30BATENbHBIX CTAaHAAPTOB M TMOJydaeMod Mpodeccuu WM CHelHaTbHOCTU
cpenHero npodeccuoHanbHOro 00pa3zoBaHus (mucbMo [lemaprameHTa rocylapCTBEHHON MOJMUTUKUA B
cdepe moaroroBku padounx kaapos u 10 Munob6prayku Poccun ot 17.03.2015 Ne06-259), a Takxke
¢ yuetoMm [IpumepHOii OCHOBHOI 00pa3oBaTeNbHON MpOrpaMMbl CcpeaHero oOmiero oOpa3oBaHUS,
OIOOpEHHOW  pemieHHeM (elIepalbHOTO  Y4eOHO-METOAMYECKOTO  OOBEOUHEHHS IO o0memy
obpazoBanuio (mpoTokos ot 28 utons 2016 r. Ne 2/16-3)

1.2. ey 1 3ap0a4M y4eOHOM AUCHUIIHHBI:

CoxepxaHue MporpaMMbl y4eOHOW IUCHHMIUTUHBI «DHU3MKa»HANPABICHO HA JIOCTH)KCHHE
CIIEYIOIIUX IIeNIed U 3a7ay:

. OCBOCHHE 3HAHWW O COBPEMEHHOW €CTECTBEHHOHAYYHOH KAapTHHE MHpa W METOJax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOojee BaXKHBIMU HIESIMH U JOCTUKEHHUSIMH €CTECTBO3HAHUSA,
OKa3aBITUMHU OIPEICIISAIONICe BIUSHUE HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

. OBJIaJICHHE YMEHHUSMH TNPUMEHSTh TOJy4YeHHbIC 3HAHUS AN OOBSCHEHHS SIBICHUN
OKPY)KAOIIET0 MHpa, BOCHPHUATHS WH(HOPMAIMM ©CTECTBEHHOHAYYHOTO W TPOPECCHOHATBHO
3HAYUMOTO COJIEP>KaHUS; Pa3BUTHE WHTEIUIEKTYalbHBIX, TBOPUYECKUX CIHOCOOHOCTEH M KPUTHUECKOTO
MBIIIJICHASI B XOJE IPOBEICHUS IMPOCTEHIINX WCCIICIOBAaHUM, aHaaW3a SBICHWH, BOCHPHITHS H
WHTEPIPETAIMH €CTECTBEHHO-HAYYHOU NH(OpMAIINK;

. BOCIIUTaHHE YOEKJICHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHHOW MPHUPOABI M HC-
MOJIb30BAHUS JTOCTHKEHHUI €CTeCTBEHHBIX HAyK IS Pa3BUTHs [MBHIM3AIUU W TIOBBIIIEHUS KayecTBa
KU3HU;

. MPUMEHEHHE €CTeCTBEHHO-HAYYHBIX 3HAHUN B MPOPECCHOHATHHON NEATEIBHOCTH U
MOBCEIHEBHON JKM3HHM Il oOecriedeHus 0e30MacHOCTH  JKH3HENIEATEIIBHOCTH; TPAMOTHOTO
MCIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHIA; OXPaHbl 3TOPOBBS, OKPYKAIOIIEH CpeIbl.

B mporpammy BKIIIOUEHO COJCpXKaHHWE, HAIPaBJICHHOE HAa (OPMHUpPOBAHUE Y CTYJICHTOB
KOMIIETEHIINH, HeoOXoauMbIX 11 kKauecTBeHHOro ocBoeHus OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIIEro
oOpa3oBaHHMs C TIOJy4eHHEM CpeaHero oOmero oOpa3oBaHHS; MPOTPaMMbI  TTOJATOTOBKH
KBTM(DUIIUPOBAHHBIX Pab0OYMX, CIYKAIUX; MPOTPAMMbI TIOJITOTOBKU CIEIIUAIKMCTOB CPEHETO 3BEHA
(TITICC3).

[TporpamMmma y4deOHOM nuCHUIUIMHBI «DU3KKay SBISIETCS OCHOBOM i pa3paboTKH pabouux
MporpaMM, B KOTOPBIX TpOodeCCHOHATBHBIC O00pa3oBaTeIbHBIC OpPTaHW3aIluH, pPEaTH3YIOIIHe
o0pa3oBaTenpHyI0 IPOrpaMMy cpeaHero obmiero oopaszoBanus B npeaenax ocsoenus OINOIT CIIO na
0aze OCHOBHOTO o00mero oOpa3oBaHWs, YTOYHSIOT COJEpKaHHE ydeOHOTO  Marepuana,
MOCNIE0BATEILHOCTh €T0 HM3y4YeHUs, paclpeaelieHue Yy4eOHBIX YacoB, TEeMaTWKy pedepaTros
(moknamoB), WHAWNBUIYATBHBIX TPOEKTOB, BHJBI CAMOCTOSITEIBHBIX PAOOT € Y4eTOM CHenupuKu
MPOrpaMM TOJTOTOBKU KBaTU(UIIMPOBAHHBIX PA0OUYUX, CIYXKAIIUX, CICIUATNCTOB CPEAHETO 3BEHA,
ocBanBaeMoi poheccuu WM CHeHaTbHOCTH.

[IporpaMMa MOXET WCIIOJIB30BAThCA APYTUMH TPOPECCHOHATBHBIMU 00pa30BaTEIbHBIMU
OpraHU3alMAIMH, PEATH3YIONIUMHA 00pa30BaTEIbHYIO MPOTPAMMY CpeaHEro oOmiero oopa3oBaHHUsS B
npenenax OCBOCHHS OCHOBHOW mpodeccrmoHanbHOM oOpa3zoBarenbHOM mporpammbl CIIO Ha 0Oaze
ocHoBHOT0 0011ero oopazoBanus (ITTICC3).
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2. OBIIIASI XAPAKTEPUCTHKA YYEBHOM JJUCHUTLIAHBI

®dusnka — HayKa o ABJICHUSX U 3aKOHAX IPUPOABI.

EcrecTBeHHOHAay4HBIC 3HAHHWS, OCHOBAHHBIE HA HUX TEXHOJOTHH (OPMHUPYIOT HOBBIH 00pa3
KHU3HU. BpIcOKOOOpa30BaHHBIN YEI0BEK HE MOYKET JUCTAHLUPOBATHCS OT (QYHIAMEHTAIbHbBIX 3HAHUN
00 OKpy’)KarolleM MHpe, HE PHUCKYS OKa3aThCsl OECIIOMOIIHBIM B MPO(ECCHOHANBHON AEATENbHOCTH.
JIro6oe nepcreKTUBHOE HANpaBlIEHUE EATEIbHOCTH Y€JI0BEKa MPSIMO MIIM KOCBEHHO CBSI3aHO C HOBOM
MaTepHaibHOW 0a30i M HOBBIMHM TEXHOJIOTHSMH, U 3HAaHHUE MX €CTECTBCHHOHAYYHOH CYIIHOCTH —
3aKOH ycIlexa.

dwu3nKa HeOTheMJIEMas 4aCTh COBpeMEHHO Mupa. OHO 0OXBATHIBAET IIUPOKUH CIIEKTP BOIIPOCOB
0 pa3sHOOOpa3HbIX CBOMCTBAX OOBEKTOB NMPHUPO/Ibl, KOTOPHIE MOKHO pacCMaTPUBATh Kak €AMHOE LIENOoe,
HEOThEeMJIEMasl COCTABIIAIONMIAsl KyJIbTYPBI: OMpPEeIisis MUPOBO33PEHUE YEIOBEKa, OHO MPOHHUKAET U B
IryMaHUTapHyto cdepy, U B OOLIECTBEHHYIO >XU3Hb. PallMOHaNbHBIM €CTECTBEHHOHAay4YHBIH METOJ,
c(OpMHPOBABIINIICS B paMKaX €CTECTBEHHBIX HayK, 0Opa3yeT eCTeCTBEHHOHAYyYHYIO KapTHHY MUDA,
HeKoe 00pa3Ho-(puIocopckoe 06001IeHne HAyYHBIX 3HAHUI.

OCHOBY €CTEeCTBO3HAHUS IMPENCTaBIseT (PU3MKa — HayKa O MPHUpPOJe, U3ydaronias Hanboiee
Ba)KHbIE SIBJICHMs, 3aKOHbl M CBOMCTBa MaTepualbHOIOo Mupa. B ¢usuke ycraHaBiuBaroTCs
YHHUBEpCAJIbHBIE 3aKOHBI, CIPABEINTMBOCTH KOTOPBIX MOATBEPIKIACTCS HE TOIBKO B 3MHBIX YCIOBHSX H
B OKOJIO3EMHBIX IPOCTPAaHCTBaXx, HO M BO Bced BceneHHoil. B 3ToM 3akirodaercss oAMH U3
CYIIECTBEHHBIX NMPHU3HAKOB (PH3MKHU Kak (pyHIaMeHTanpbHON Hayku. @u3mka 3aHMMaeT 0co00e MecTo
CpeaM €CTECTBEHHBIX HayK, IOITOMY €€ NPUHATO CYMTATh JINJAEPOM €CTECTBO3HAHHUS.

[Tpu ocoenmu mpodeccuir CIIO u cnemmansHOcTet CIIO conmanbHO-2KOHOMHYECKOTO H
ryMaHUTapHOTO npoduiieil npodeccuoHanbHOro 06pa3oBaHus €CTECTBO3HAHUE U3ydaeTcs Ha 6a30BOM
ypoBHe ®I'OC cpenHero obmiero oOpa3zoBaHus C y4eTOM clieM(DHUKN OCBanBaeMO# mpodeccuu Hiu
CIELUAIBHOCTH.

DTO BBIpaXKAETCS B COJACPKAHWU OOYYEHHS, KOJIMYECTBE YAaCOB, BBIICISIEMBIX HA W3yUeHHE
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 pas3fen SBIAETCS CHCTEMOOOpa3yIomuM s APYrHX pas3/ieioB Y4eOHOH AMCIUILINHBI,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIS)KAT B OCHOBE COJIEpKaHUS KypCOB XUMHUU U OMOJIOTHH.

3aMeTHOE MECTO B COJIEp)KaHUU Y4eOHOW IUCHMIUIMHBI 3aHMMAeT y4yeOHBbI MaTepuas, He
TOJIBKO (DOPMUPYIOIUI €CTECTBEHHOHAYUHYI0O KapTHHY MHpa y CTYIAEHTOB, HO M DPAaCKPBIBAIOLIMIL
MPAaKTHYECKOe 3HAYCHHE ECTECTBEHHOHAYYHBIX 3HAHMHA BO BCeX cdepax >KHW3HU COBPEMEHHOTO
o011ecTBa, B TOM 4MCIIe B TYMaHUTapHOM cdepe.

B nenom y4eOHas aucuuiuiiHa «(QHU3UKa», B COJAEPKAHUU KOTOPOW BEIYIIMM KOMIIOHEHTOM
SBJISIIOTCS] HAyYHbIE 3HAHUSI U HAYYHbIE METObI ITO3HAHUS, [T03BOJISIET CHOPMUPOBATH Y 00yHAIOIUXCS
[IEJIOCTHYIO E€CTECTBEHHOHAYYHYIO KAapTHHY MHpPa, MPOOYIWTH y HHUX SMOIMOHAIBHO-IIEHHOCTHOE
OTHOILIEHME K M3y4yaeMOMY MaTepualy, TOTOBHOCTb K BbIOOpY JeHCTBHH OmNpeaeseHHOM
HAIpPaBJICHHOCTH, YMEHUE KPUTHYECKH OLIEHUBATh CBOM U UY)KUE JICHCTBUS U TIOCTYIIKH.

N3yuenne  oOmeoOpa3oBaTenbHON  yueOHOM  MUCHMIUIMHBI  «(pHU3UKa»  3aBEpIIAETCS
MOJIBE/ICHUEM HTOTOB B pPaMKax IMPOMEXKYTOYHOH aTTecTallii CTYACHTOB B IpOIlecCEe OCBOCHUS
ocnoBHoit OIIOII CITO ¢ nony4yenuem cpennero obmero oopazosanus (IITIKPC, TITICC3).

3. MECTO YYEFHOH JUCIUTIJINHBI B YYUEBHOM ILJIAHE

YyeOHast AUCUUILTHHA «@DU3UKa»sIBISIETCS YIeOHBIM MIPEIMETOM IO BBIOOPY U3 00s3aTeNIbHON
npeaMeTHou obnactu « Ecmecmeennvie naykuy, @I'OC cpennero obmero odpazoBanus. B Komnemxke
JAT'Y, peanu3yromero oOpa3oBaTeNbHYIO MPOTrpaMMy CpeaHero oOmiero oOpa3oBaHHsS B Mpeaenax
ocoerust OIIOII CIIO na 6a3e ocHOBHOTO oOmiero oOpa3oBaHuUs, ydeOHas IUCIMIUIMHA
«@uszuxaruzydaercs B oOmeoOpazoBaTenbHoM Iukie ydebnoro miuana OIIOII CIIO na O6aze
OCHOBHOTO 00mero oOpa3oBaHMsl C TMoOJydyeHHeM cpenHero obmero ooOpaszoBanms (IIIICC3). B
yuebnpix maHax [IIICC3  wmecro  yueOHOM  OUCHMIUIMHBL — «@usuka»— B COCTaBe
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001eo0pa3oBaTeNbHBIX Y4€OHBIX JHCLHUIUIMH IO BBIOOPY, (opMupyembIx u3 00sS3aTeNbHBIX
npeameTHeix obOnacter PI'OC cpemnero oOmiero obOpazoBanus, s crenuanbHocTd  CIIO

CIIEIIUATILHOCTH 10.02.05 Oobecneuenue uHGopMaAMOHHOM 0e30MacHOCTH
ABTOMATH3HPOBAHHBIX CHUCTEM.

4. PE3YJIbTATHI OCBOEHUS YYEBHOM JUCIUILINHBI

B pe3ynbrare ocBOCHUS IUCIUILTUHBI 00YYaIOLIHICS JOKEH

yMeThb:

Hcnons3oBarh MeETOABI HAyYHOIO IIO3HAHHUs; IPUMEHATH JIOTUYECKHE 3aKOHbl W IIPABUIIA,
HaKaIUIMBaTh HAyYHYIO HH(OPMALIHIO.

— MOJIb30BATHCS. HEOOXOIUMOM Y4eOHON M CIIPABOYHOM JIUTEPATYPOH;

— UCIOJIb30BaTh 3aKOHbI (PU3UKH NTPH OOBSICHEHUH Pa3IMUYHBIX SBJICHUN B IPUPOJAE U TEXHUKE;
— OTJINYATh T'MIIOTE3bI OT HAYYHBIX TEOPHIL;

— JIeJIaTh BBIBOJIbI HA OCHOBE DKCIIEPUMEHTAIbHBIX JaHHBIX;

— BOCIIPDUHMMATh M HA OCHOBE IIOJIYYEHHBIX 3HAaHUU CaMOCTOSTEIbHO OLICHMBAThb IPUMEHATH
MIOJTyYEeHHbIE 3HaHUS [ peleHus pu3nyecKux 3ajau;

— II0JIB30BaTbCd MEXyHaApOAHOW CUCTEMON €IMHULL IIPU PEILECHUN 3a/1a4;

— HOPUBOAUTH TPUMEPHl MPAKTUYECKOI'O MCIIOJIB30BaHUS (PU3MYECKMX 3aKOHOB MEXaHUKH,
TEPMOJIMHAMUKH, HIEKTPOAMHAMUKHN, KBAHTOBOW (DU3UKH;

— OIpesieNATh XapakTep (pU3HMUecKoro mpoiecca 1no rpaduky, radnuue, Gopmyie;

B pesynbrare oCBOCHUS NUCIUILTUHBI O0YYAIONIHICS JOIKEH

3HATh:

Meroasl Hay4HBIX UCCIEIOBAHUM U UX POJIb B IPAKTHYECKON ACSATEIBHOCTH CIELUAINCTAa; OCHOBHBIE
MOHATHUS HAYYHO UCCIIE0BATEIbCKONW PAOOTHI.

— ¢buznyeckue BIEHUS U 3aKOHBI (PU3UKHU, IPAHULBI X TPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B
BAXKHEHIINX MPAKTUYECKUX NPUIIOKECHUSIX;

— MO3HAKOMHUTBCSI C OCHOBHBIMHM (DPM3MYECKHMHU BEIMYMHAMM, 3HATh UX OIpPENEIeHHE, CMBICI,
CIOCOOBI ¥ €IUHMIIBI UX U3MEPEHUS;

— MPEJICTaBIATh ce0e PyHIaMeHTallbHbIE (PU3UUECKHE ONBITHI U UX POJIb B Pa3BUTHH HAYKH;

— Ha3Hau€HUe U MPUHIMIIBI JeHCTBUS BaKHEHIINX (prU3nuecKux npudbopoB.

OcBoeHue coaep:kaHusl y4eOHOH IMCHMILNIMHBI «(U3NKa»o0ecnedynBaeT JOCTHKECHHUE
CTYJAE€HTAMM CJIeAYIOIMX Pe3yJbTATOB:

* TUYHOCTHBIX:

- YCTOMYUBBIM MHTEpEC K UCTOPUH U JOCTHKEHHUSIM B OOJACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPJIOCTH 32 POCCUUCKHUE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTh K MPOJODKEHHUIO 00pa3oBaHUS, MOBBINICHHIO KBATH(HUKAIMK B H3OpaHHON
po¢eCCUOHAIBHON EATETHFHOCTH C UCIIOJIh30BAHUEM 3HAHWN B 00JIaCTH €CTECTBEHHBIX HAYK;

- OOBEKTUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETCHIIMI B O0JIACTH E€CTECTBEHHBIX HAYK IS
YeJIOBEKa M 00IIeCTBa, YMEHHUE UCITOIH30BaTh TEXHOJOTUYECKHE JOCTIKEHHS B 001acTh (DU3UKH IS
MOBBIIIEHUSI COOCTBEHHOTO WHTEIUIEKTYaJbHOTO pa3BUTHS B BBIOpPAHHOW MpodecCHOHaTBHON
NEeSATETLHOCTH;

- YMEHHUE MPOoaHAM3UPOBATh TEXHOTEHHBIE TMOCIECTBUS I OKPYXKAIOIIEH cpefibl, OBITOBOU U
MIPOM3BOJICTBEHHOM JCSITEIILHOCTH YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSITEIbHO JTOOBIBATh HOBBIC JJIsi c€0sl €CTECTBEHHO-HAYYHBIE 3HAHUS C
WCIIOT30BAaHUEM [IJIS1 ATOTO TOCTYITHBIX HICTOYHUKOB HH(POPMAIINH;

- YMEHHE YIPaBJISITh CBOCH MO3HABATEIBHOU ACSTEIBHOCTHIO, IPOBOJAUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'0 UHTEJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHE BBICTPAUBATh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHUSI B KOMAaHJE M0 PEIICHUI0 OOIINX
3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

* MeTanpeIMeTHbIX:



- OBIIQJICHHE YMCHHUSIMH W HABBIKAMH PA3JUYHBIX BUJOB MMO3HABATEIBHOW NEATEIHHOCTU IS
M3YYEHHUS Pa3HbIX CTOPOH OKPY)KAIOIIEr0 €CTECTBEHHOIO MUPA;

- IPUMEHEHUE OCHOBHBIX METOJIOB TO3HAaHWs (HAOIIOJEHUS, HAYYHOTO 3KCIEPUMEHTA) IS
M3YYECHUS PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, C KOTOPHIMH BO3HHMKAET
HEO0OXOIMMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOM cdepe;

- YMEHHUE ONpEeeNsITh eI U 3aJa4u JIeATeIbHOCTH, BEHIOUPATh CPEACTBA AJI UX JOCTHKECHUS
Ha TPaKTHKE;

- YMEHHUE HCIOJb30BaTh pA3IUYHbIE MCTOUYHHUKHM [UISI TOJIyY€HHS EeCTEeCTBEHHOHAay4HOM
nH(OpMAIIUY U OLIEHUBATh €€ IOCTOBEPHOCTH ISl JOCTHUKCHHUSI IOCTABJICHHBIX IEJIeH U 3a/1a4;

°* IpeAMeTHbIX:

- chopMHpPOBAHHOCTH MPEACTABICHUI O IIEIOCTHOH COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTUHE MHpa, O MPHUPOJE KaK €IUHON IeIOCTHOM cHUCTeMe, O B3aMMOCBSI3M 4eJIOBEKa, MPUPOJbI U
00IIecTBa; 0 MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHoil;

- BIQJICHHE 3HAHUSAMU O HaumOoliee BAXKHBIX OTKPBITHUSX U JOCTIIKEHUSAX B 00JIacTH
€CTECTBO3HAHUS, IMOBJIMSIBIINX Ha SBOJIIOIHIO MPEICTABICHUNA O MPHUPOJC, HA Pa3BUTHC TCXHUKU U
TEXHOJIOTHI;

- cOPMUPOBAHHOCTh YMEHHUS MPUMEHATH €CTCCTBCHHO-HAYYHBIC 3HAHHS I OOBSICHCHUS
OKPYKAIOIIUX SIBIICHUH, COXPaHEHUs 3J0POBbs, oOecreyeHus Oe30MaCHOCTH KH3HEAEATEIbHOCTH,
OCepeXKHOTO OTHONICHHS K IMPHUPOJAC, PANMOHAIBHOTO TPUPOJIONOIH30BAHMS, & TAKKE BBITOJHECHUS
POJIU TPAMOTHOTO MOTPEOUTENS;

- cpOpMHUPOBAHHOCTH MPEJICTABICHUI O HAYYHOM METOJIC MO3HAHHUS TPUPOJBI M CPEACTBAX
M3Y4YECHHUS Meramupa, MakpoMHupa M MHKPOMHUPA; BIAJeHHE MNPUEMAMH €CTECTBEHHO-HAYYHBIX
HAOJI0ICHUH, OTIBITOB UCCIICIOBAHUN 1 OIICHKH JIOCTOBEPHOCTH MOJTYICHHBIX PE3YJIbTATOB;

- BIIQJICHHE TOHSTUMHBIM allllapaToM €CTECTBEHHBIX HAyK, MO3BOJISIIONIMM IO3HABAaTh MHUD,
y4acTBOBaTh B JIUCKYCCHUSIX II0 €CTECTBEHHO-HAYYHBIM BOIIPOCaM, WCIIOIb30BaTh Pa3IUYHEIC
UCTOYHUKA HWHGPOpPMAIMK ISl TOATOTOBKM COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCUTHCS
K coobmenusim CMU, copepxarium HayuyHYIO HH(POpMAIIUIO;

- c(OpPMUPOBAHHOCTh COOCTBEHHOW MO3HIIMU MO OTHOILIEHUIO K (r3uueckoit mHbopmanuu,
MOJTy9aeMOU M3 Pa3HBIX HCTOUYHUKOB;

c(OpMHUPOBAHHOCTh YMEHUH MOHUMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO 3HAHMS JUIS
KQKJOT0 YeJOBEeKa, HE3aBHUCHMO OT €ro Mpo(ecCHOHATBLHOW AESITeTbHOCTH, pa3indarh (akTel U
OLICHKH, CPABHUBAThH OIICHOYHBIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSMHU OIICHOK M CBSI3b KPUTEPHEB
C ONPEACIEHHON CUCTEMON [IEHHOCTEM.

5. COJAEPXAHWE YYEBHOM JUCHOUILJINHBI

Pazoen 1. Mexanuka c snemenmamu meopuu OmMHOCUMENbHOCMU

Tema 1.1. Kunemamuxka

MexaHudeckoe IBIKEHHE M €ro OTHOCHUTEIBHOCTh. [IpuHIMTT OoTHOCcHWTEenbHOCTH [ amwes.
VYpaBHeHUs MPAMOJIUHEHHOTO PaBHOYCKOPEHHOTO ABMXKEeHUA. KpuBonuHelHOe ABUKEHUE TOUKH HA
puMepe JABMKEHUS MO OKPY)KHOCTU C TIOCTOSIHHOW 1O MOJYJIO0 CKOPOCThIO. [{eHTpocTpeMutensHoe
YCKOpEHHE.

Tema 1.2 Kunemamuka spawjamenbHo20 OBUNCEHUS.
BpamarensHoe nBuxenue. [lepuoa u yactora BpaileHus. YTJI0OBasi CKOPOCTh U YIIIOBOE YCKOPEHHE.
CBs3b TMHEWHBIX U YTJIOBBIX BEJIMYHH.

Tema 1.3 Cmamuxka
OCHOBHBIE TTOHATHS CTATUCTUYECKON MeXaHUKHU. [[puHIuMNI cynepno3unuu cui .Y cJIOBHSI paBHOBECHS.
MoOMEHT cui.

Tema 1.4. Junamuxa

Bsaumoneiictue ten. 3akonsl HeroToHa. IlpuHiun cynepno3unuu cuil. 3aKOH BCEMHPHOTO
TATOTEHUS. 3aKOH TPEHUSI CKOJIbXKEHHs. 3aKoH ['yka.

Tema 1.5. 3akoHvl coxpanenus 8 mexanuke
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WNmnynbe. 3akoH coxpaHeHMs uMMynbca. PeaktuBHoe aBwxkeHue. PabGora. MOIIHOCTB.
Kunernueckas osueprus. IlotenuuanbHass osHeprus. Ilomnas wmexaHuyeckass »dHeprus. 3aKoH
COXpaHEHUs MEXaHUYECKON IHEPTHUU.

Tema 1.6. Mexanuueckue konebanus u 60aHbl

YpaBHeHHE TapMOHMYECKHX KoleOaHWi. AMIUTUTYda, TEpPUOJ, dacTora, ¢dasa
koneOanuii. CBoOoaHble KoyieOaHusA. BwiHyXAeHHBIE KoneOaHus. Pe3zonanc. ABTOKoJeOaHUS.
Mexannyeckue BOJIHBL. Y paBHEHHE FraPMOHUYECKOU BOJIHBI.

Pazoen 2. Monekynapnaa ¢puszuka. Tepmoounamuka
Tema 2.1. Ocnosvt monexyaaprot usuxu (MKT)
Omnpitel IlTepna u Ileppena. KonuuectBo Bemectsa. Momb. Ilocrostnaast ABorazapo.
TemnoBoe paBHOBecue. AGcomtoTHas TeMiieparypa. CBa3b TeMIEpaTypbl CO CpellHel KUHETHYECKON
SHEPIrUeH YacTUll BELECTBA.
WNneanbupiii ra3. CBs3b MeXIy JaBIE€HUEM U CpeJHEH KUHETUYECKON »Hepruein
MOJIEKYJI UJeajJbHOro ra3a. ¥Ypasnenue Kianeiipona - Menaeneesa. M3omnpoueccsl.
Tema 2.2. Tepmoounamura
[IepBbIil 3aKOH TEPMOAMHAMUKHU. BTOPOI 3aKOH TEPMOJMHAMUKH U €TI0 CTATUCTUYECKOE
ucronkoBanue. KIIJ[ TeroBoro npuraresns.
Tema 2.3. Aepecammuvie cocmosanus eewecmsa u (hazosvie nepexoo.
HacplinenHsie 1 HeHachIeHHbIe napbl. Kpucranindeckue u amopgusie Tena. CMaunBaeMoOCTh,
BA3KOCTb, TEKY4ECTh, KAIIIWISIPHOE SIBJICHUE.
Pazoen 3. dnekmpoounamura
Tema 3.1. Dnexmpocmamuka
DIEeKTpUYECKOE B3aUMOJCUCTBUE. OJIEMEHTapHbIM SJIEKTPUUYECKUNM 3apsa. 3aKkoH
Kynona. HanpskeHHOCTB 351ekTprueckoro nois. [IoTeHnnanbHOCTh 3i1eKTprdeckoro nois. PazHocts
noreHuuanos. [IpuHuun cynepnosunuu mnojiei. ODnekTpudeckas eMkocTb. KonaeHcaTop. DHeprus
AJIEKTPUYECKOr0 TMoisl KoHJeHcaTtopa. IIpoBogHuku B snexkTpudyeckoM moine. [ludnektpuku B
ANEKTPUYECKOM IIOJIE.
Tema 3.2. Ilocmosnunwiil s1ekmpuyeckull mox. 3aKoHvl NOCMOSHHO20 MOKA
DNEKTPUUECKUN TOK. DNEKTPOABIKYILAs cuila. 3akoH Oma JUIsl OJITHON JIEKTPUYECKON
uenu. [TapannenbHoe U MOCIeI0BaTENIbHOE COEIMHEHNS TPOBOHHUKOB.
Tema 3.3. Dnekmpuueckuii MoK 6 pasiuiHblx cpeoax
DNEeKTPUYECKU TOK B MeTajuiax. DIEeKTPOHHBIN ra3. Pabora BbIxo/a. DIeKTpUUECKHI
TOK B DJIEKTpOJMTaxX. OJeKTponu3. 3akoHel dapanesd. [IpumeHeHHe 53I€KTpoiau3a B TEXHUKE.
DnexTpuuecKuid TOK B Trazax M BakyyMme. Monwmsaums raza. Bunel rasosbix paspsiioB. [lonstue o
mazme. CBOMCTBA M MPUMEHEHHUE AIEKTPOHHBIX IYYKOB. DJIEKTPUYECKUH TOK B IOJIYIPOBOJHHUKAX.
CobcTBeHHas MPOBOAMMOCTE MOTYIPOBOAHUKOB. [101ynpoBOAHUKOBBIE IPUOOPHI.
Hocurtenn cBOOOIHBIX 3JIEKTPUUECKHUX 3apsAf0B B MeTaulaX, KHMJIKOCTAX M rasax.
[TonynpoBonuuku. CoOCTBEHHAs ¥ TPUMECHAs! TPOBOAMMOCTH MOJIYIPOBOJHUKOB. p — 1 TIEPEXO/I.
Tema 3.4. Macnumnoe none
Nuayknua marauTHOTO 10Jsi. MarautHseii notok. Cuita Amnepa. Cuita Jlopenua.
Tema 3.5. DnexmpomacHumHas uHOYKYus
OTKpBITHE 3JIEKTpOMAarHuTHOM WHAYKUMHU. [lpaBuno JleHma. 3akoH 3IEKTPOMArHUTHOM
uaaykun  @apages (OAC wunnykumm). BuxpeBoe sieKTpHueckoe IoOJe. CaMonHayKLHS.
NHAYKTUBHOCT.
Tema 3.6. DnexmpomacHumHvle K01€0AHUSL U BOIHYL
KoneGartenbubiii  kouTyp. Ilepuon cBoOOaHBIX KojeOaHui. BrIHYXIeHHBIE KoJeOaHUS.
I'apmonnueckue konebanus. IlepemeHHBI dnekTpudyeckuid Tok. [IpomsBoacTBO, mepenada U
noTpebieHne 3JIeKTpuueckod HHepruu. Hmem Tteopum MakcBenna. DNEKTPOMAarHWTHAs BOJIHA.
CBolicTBa 3J1EKTPOMAarHUTHBIX BOJIH. [IpMHIMIIBI pagroCcBs3H.
Pa3zoen 4. Boanosasa onmuka
Tema 4.1. Boanosas onmuxa



CBer Kak snekTpomarHuTHas BonHa. MHTepdepenuus ceera. KorepentHocts. udpaxims
cBeta. Jludpakuuonnas pemierka. Ilonmspuzanusi cBera. 3akoH mnperomieHus cBera. [Ipusma.
Hucnepcus ceera. DopMyna TOHKOW JIMH3BI.

Tema 4.2. OcHosbl cheyuanvbHolt meopuu OMHOCUMENTbHOCMU

WNHuBapraHTHOCTH ckopocTu cBeTa. [IpuHuun orHocutensHocTH DHIITENHA. [IpocTpancTBo 1
BpeMs B CIELIUAIIBHOW TEOPUH OTHOCUTENBHOCTH. CBS3b MacChl U SHEPTUH.

Pazoen 5. Keanmoesasa ¢usuka

Tema 5.1. Keanmosas onmuxa

Tennooe wm3nydenue. IloctostHHas [lnmanka. ®oroaddexr. Onwitel CtoneToBa. DOTOHHI.
VYpaBuenune DiinmreiiHa i ¢oroaddexra. 'mnoreza Jlyn ne Bpoiinsa. Jdudpakuus >7eKTpOHOB.
KopnyckynspHo-BOIHOBOH Ayanusm.

Tema 5.2. @usuxa amoma u amomuo2o 10pa

Crtpoenue atoma. [lnanerapnas Mmoaens ctpoenus aroma. OnbiTel Pezepdopaa.

Boposckas monens atoma Bogopoaa. Crnektpsl. Jlromunecuenus. Jlazepsi.

Tema 5.3. Tepmosoepuwiii cunmes

3aKkoH paaMoakTHBHOTO pacmnana. Hykmonnas mozens siapa. Jenenue simep. Cuntes siaep.
SnepHas sHepreTHKa. DiIeMeHTapHble YacTullbl. OyHIaMeHTaIbHbIe B3auMoaelcTBUA. TepMosaepHbIi
CHUHTE3 U YCJIOBUSI €T0 OCYIIECTBICHUS. bajaHc sHEpruu Mpu TEPMOSIEPHBIX PEAKIIUIX.

6.TEMATHYECKOE IINTAHUPOBAHUE

[Tpu peanl.m3amuu coaepxaHus 00IIe0O0pa3oBaTebHON yueOHON mucuuIuInabl «Du3nka» B
npenenax ocsoeHust OIIOIT CIIO na 6a3e ocHOBHOro 0011ero 00pa3oBaHUs C MOJYYCHHEM CPEIHEro
obmiero o0pa3oBaHus yueOHasl Harpy3Ka CTYICHTOB cocTaBisieT 142 4yacoB, B TOM YHCIIE:

00s13aTeNnbHOM ayIUTOPHOM yueOHO Harpy3ku oOyyvaromierocs 134 yacoB, B TOM 4HCIe:

I cemectp

JIEKIIUH — 38 4acoB;

npakTudeckue 3ansatus — 40 yacos.

CaMOCTOSTENbHOM paboThl 0OyyJaromierocs 44aca.

Bcero:82

2cemecTp

JISKIMH — 18 Jacos;

MpaKTUYECKHE 3aHATUSA — 38 4acoB.

CaMOCTOSITENIbHOM paboThl 0Oyyaromierocs 44aca.

Bceero:60

Uroro:1429

6.1. TemaTnvyeckuii nJIaH y4eOHOM JMCIUIITTHHBI

Bunsbi yueoHoii s Dopmbl
padoThI, BKJIIOYas & TEKYIero
§' CaMOCTOSITEJTbHYIO 8 KOHTPOJIA
o | 8 padoTy CTY/IEHTOB H = ycreBaeMoCcTH
No § 2 | TpynoemKocTh (B Yacax) Z (no nedenam
I Paszpnesnbl 1 Tembl = : Z = = 5 cemecmpa)
n JUCIUIIIIHMHBI &) 5 gg 8" = E E dDopma
3| = = E 8 = = 5 NPOMEKYTOYHOH
T | = E Bl =& & )
= 2 = ©=®| 2 = Camocmoamenvu
= S x| © £| = =
& 25 8 g| © @) as paboma
S | R s8R 92 X
) @ =
= 2 =
Pazoen 1. Mexanuka c snemenmamu meopuu omuocumenvHocmu-14u(nekyuu)
12y(npak)




Tema 1.1. Kunemamuxa

1.Mexanuueckoe
JIBKEHHUE U €TO
OTHOCHUTEIIBHOCTb.
2 ITpunumn
oTHocuTenbpHOCTH I anmnes.
VYpaBHeHus
IIPSAMOJIMHEMHOTO
PaBHOYCKOPEHHOTO
JIBYDKCHUS.
3.KpuBonuHneiinoe
JIBIDKCHUC TOYKU Ha
NpUMepe  JBWXEHUA IO
OKPYKHOCTH C IOCTOSTHHOM
0 MOJYJI CKOPOCTHIO.

YCTHBIN OTPOC,
MUChbMEHHAs
paborta
(pemenue
3a/1a4)

IleHTpOCTpEMHUTENIBHOE
YCKOpEHHUE.

Tema 1.2 Kunemamuka 2 YCTHBIH OIpocC,
epauiamenbHo20 TECTHUPOBAHUE.
08UdICEHUS.

1.BpamarensHoe
JIBIDKCHHUE.

2.Ilepuon u yactora
BpAaIICHHUS.

3. YrioBast CKOpocTh U
YIJI0BOE YCKOPEHHE.

4. CBsI3b TUHEHHBIX U
YTJIOBBIX BEJIMYHH.

Tema 1.3Cmamuxa 2 YCTHBIH OIpOC,

1.OCHOBHBIE TTOHATHUS MACbMEHHAs
CTaTUCTUYECKON MEXaHUKH. paboTta

2.YcaoBust paBHOBECHS. (peuenue

3 .MoMeH cu. 3a/1a4)

Tema 1.4. /lunamuxa 2 YCTHBIN OIPOC,

1.B3aumopeiicTBue Te. NUCbMEHHAA
3akonsl HproToHAa. paborta

2. 3aKOH BCEMHPHOI'O (petenue
TATOTEHUS. 3a/1a4)

3.Cuibl B IpUpoOJE.

Temal.5. 3akonsi 2 YCTHBIN OTPOC,

COXpAaHeHUsl 8 MexaHuke
l.Mmnynec. 3akoH
COXpaHEHHUs UMITYJIbCa.

2. PeakTuBHOE
JIBIDKCHUE,

3. PaboTta. MOIIHOCTS.
Kunernueckas sneprus.
[ToreHimanpHas SHEPTHUsL.

4.3aKkoH coxpaHeHus
MEXaHUYECKOW SHEPTUH.

CaMOCTOSITEeNIbHA
g paboTa

Tema 1.6. Mexanuueckue
KoneOaHus u 80aHbl

YCTHBIH OITpOC,
MChbMEHHAs
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Jexyus 1. 2 2
Mexanuueckue
Koniebanus.

1.YpaBHenue
TrapMOHHYECKHUX
KoeOaHui. AMILTUTY/IA,
MepuoI, yacTora, dasza
KoJIeOaHMiA.

2. CBoOogHBIE
KosiebaHus. BeinyxkieHHbIe
kosie0anus. Pe3onaHc. 2
ABTOKOICOaHMS.

Jekuyusa 2. Mexanuueckue
GOJIHDL.

1.YpaBuenue
rapMOHUYECKOUN BOJIHBI.
2.ITpononbHbie u
MOTICPEYHBIE BOJTHBI.

3. Jiiuna u CKOpPOCTb
BOJIHBI.

paborta
(pewenue
3a/1a4)

Pasznen 2. Monexkynapnaa ¢puszuka. Tepmoounamuka-8u(nexyuu)
8u(npak)

1 Tema 2.1. OcHoswi 1 2 2 -
MOJeKYIAPHOU uzuKu
(MKT)

1.KonuuecTBo BemecTna.
AOGcomoTHas Temneparypa.
CBs13b TEMIIEPATYPHI CO
CpeHEeW KHHETUYECKON
DHEpPruen 4acTHUIl
BEIIECTBA.

2. YpaBHEHME
Knaneiipona —
Menneneesa.

3.I'a30BBIE TIPOIIECCHI.

YCTHBIH OIIpOC,
aTTecTalluOHHAs
KOHTPOJIbHAsA
pabora.

2 Tema 2.2. OcHogol 1 2 2 -
Tepmoounamuru

Jexkyual Ilepewuii u
mepmMoOuHaAMUKU

1.IlepBblit 3aK0H
TEPMOIMHAMHKH.

2.Pabota B
TEPMOIMHAMHUKE.

3.IlpumMeHeHue nepBoro
3aKOHA TEPMOJUHAMUKH H
ra30BbIM IIPOLIECCAM.

Jlexyuna2 Bmopoit 3aKkon
mMepMOoOUHAMUKU. 2 2
1.Bropoii 3aKOH
TEPMOJUHAMUKA H  €r0
CTaTHCTUYECKOE
HCTOJIKOBAHUE.

YCTHBIN OIpOC,
MTUChMEHHAS
pabota
(peenue
3a/1a4)

YCTHBIN OTPOC,
TECTUPOBAHUE.
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2.KI1J TEIJI0BOT'O
JIBUTATEIIS.

3. TemmoobMen B
3aMKHYTOM IPOCTPAHCTBE

Tema 2.3. Aepecamnvle
COCMOsIHUSL 8eujecmsa U
¢ghazosvie nepexoo.

1.Haceolenusie u
HEHACBHIIIICHHbIE Maphl.

2. Kpucraimuyeckue u
aMmop(gHBbIC Tea.

3.CMayuBaeMoCTb,
BSA3KOCTb, TEKY4ECTb,
KaIMMAISIPHOE SIBJICHHC.

YCTHBIN OIPOC,
3amuTa

pedepatos.

Paznen 3.9nexkmpoounamuxa-1
20u(npax)

6u(nexyuu)

1

Tema 3.1.
dnekmpocmamuxa.

1.Onexrpuueckoe
B3aUMOJICHCTBHE.
DJIeMEHTapHBII
ANEKTPUYECKUN 3apsi.
3axoH Kynona.

2. HanpspkeHHOCTD
AIIEKTPUYECKOTO ITOJIA.
[ToTeHIManbHOCTH
AIIEKTPUYECKOTO ITOJIA.
Pa3znocTh noTeHIMAIIOB.

3. DnexTpuueckas
eMkocTh. Konznencarop.
OHeprus MEKTPUUECKOTO
0JIs1 KOH/IEHCaTopa.

4.1IpoBOIHUKH B
AIIEKTPUYECKOM I1OJIE.
JIMBIEeKTpUKHY B
AIIEKTPUYECKOM ITOJIE.

1

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

Tema 3.2. I[locmosannwii
9JIeKMPUUECKULL MOK.
3axonvl nOCMosIHHO20 MOKA

3anamuel

1.OneKkTpudeckuii TOK.
Cuia Toka.
DNEeKTPOABUKYILAS CUJIA.

2 3akon Owma st
y4acTka 1enu

3. 3axon Oma mis
IIOJIHOM DJIEKTPUYECKOU
IICTIH.

3ansTue

1.3akon JIxoynsa-Jlenua.

2.I1apannenbHoe U
MMOCJICIOBATEILHOE

YCTHBIH OITpOC,
MTUChMEHHAS
pabota
(petenue
3a/1a4),

YCTHBIN OTPOC,
CaMOCTOATEN
bHas pabora.
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COCMHEHUS MPOBOAHUKOB.
3.PaboTa u MOILIHOCTH
9JIEKTPHUYECKOTO TOKA.

Tema 3.3. 2 YCTHBIH OIpoc,
InexmpudecKull mox 8 3anuTa
DPA3TUYHBIX CPEOaXx. pedeparos.

1. DnekTpuyecKkuii TOK B
MeTajlax. JJIeKTPOHHBIN
ras.

2. DNEeKTPUYECKUN TOK B
ra3ax 4 BaKkyyme.

3. DIIeKTpUUECKHUI TOK B
MOJIYTIPOBOJTHUKAX.

Tema 3.4. Macnumnoe YCTHBII OIPOC,
none MUChMEHHAs

3anamuel 2 pabora

1.IToHsiTHE MATHUTHOTO (petenue
TOJISL. 3a/1a4)

2. CunoBas
XapaKTEePUCTUKU
MarHUTHOTO TOJs
3.MHayKuust MarHUTHOTO
nonsi. HanpaBnenus
MarHUTHOW UHAYKUWH YCTHBII OIPOC,

3anamue2 TECTUPOBAHUE.

1.Cuna Jlopenmna u cuna
Amrmiepa

2. HanpaBnenust cuiibl
Awmmnepa u cuisl JlopeHna.

3. MarnuTHoe mojue
3emuIn.

Tema 3.5. YCTHBIH OTpoC,
DnekmpomacHumHast MUChMEHHAs
UHOYKYUsL 2 paborta
Jexkuunl (petenue
1.5IBIeHNEINEKTPOMATHUTH 3a/1a4)

Ol MHIYKLIHH.

2. ITpaBuno Jlenua.

3.MarHuTHbIN NOTOK.

Jlekuyun?2

1. 3akon 2

3JIEKTPOMAarHMTHOU YCTHBIN OITpOC,
WHIYKIINH. 3aIuTa
2.5IBIeHMe CAaMOWHTyKITHSI. pedepatos.
NHIyKTUBHOCTS.

3.OHeprusg MarHUTHOTO

OJISt

Tema 3.6. YCTHBIN OTPOC,
DnekmpomacHummubie MMCbMEHHAas
KONeOAanUsi U 80JIHbL. 2 paborta
Jexkuusnl (petenue
1.KonebGaTenpHBIN KOHTYP. 3a/ayq),

13




[TepemenHbII
ANEKTPUYECKUN TOK.
2.CBoOonHBIE
AIIEKTPOMATrHUTHBIC
KoJIeOaHHS.

3. BeiHyX/1€eHHbIE
KoJIeOaHHS.
I"apmonunyeckue
KoJIeOaHHS.

Jexkyun?2

1. IIpousBoacTBO, MEperayua
U oTpedieHne
AJICKTPUUYECKOMN IHEPTHUH.
2.D51eKTpOMarHuTHas
BostHa. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH.
3. I[IpuHIUIIBI paTHOCBS3H.

YCTHBIN OITpOC,
aTTeCTalMOHHAas
KOHTPOJIbHAS
pabora.

Hmoeo: [cemecmp

38

40

Dopma KOHTPOJIS: cemecmposas OYeHKa

Pasnen 4.I'eomempuueckan u Bonnosas onmuka-8u(nexkyuu)
16u(npax)

1

Tema 4.1.
T'eomempuuecrasn u
Bonnosas onmuxa

Jexyusnl.
TI'eomempuueckas onmuka

3anamuel

1.3akon
IIPSAMOJIMHEMHOTO
pacrpocTpaHeHus CBeTa

2.3aK0H OTpakeHus
cera. [losnHOE OTpaxeHue

3.3aK0H MPENOMIICHUS
CBeTa.

3anamue?2

1.JInH3BI

2.IlocTpoenue
M300paXKeHH.

3.®opMyiia TOHKOU
nuH3bl. OnTHYECKas cujia
JIUH3BI

Jlekuyun2. Bonnosasn
onmuka.

3anamue3

1.Cger. MHTepdepenuns
CBeTa.

2.Nuepdepennus B
TOHKHUX IJICHKAX.

3. dudpakuus cera.
JudpakimonHas pemerka.

3anamue 4.

1. Tlonsgpuzanus ceera.

2

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

YCTHBIH OIpOC,
NUChbMEHHAas
pabota
(peenue
3a/1a4)

YCTHBIH OITpOC,
CaMOCTOATENIbHA
g paboTa

YCTHBIN OTPOC,
3aluTra
pedepatos.
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2. Jlucnepcus cBeTa.
3.CnexTpanbHbli

aHaJIN3.

2 Tema 4.2. Ochoswi 2 (bpoHTATBHBIHI
cneyuanbHoU meopuu orpoc,
OMHOCUMENbHOCMU MMCbMEHHAs

Jexkyual.Inemenni paborta
meopuu 2 (petenue
OMHOCUMETbHOCHU. 3a/a4)

3anamuel.

1.McToku Teopun YCTHBIN OIPOC,
OTHOCHUTEJIBHOCTH. 3amuTa

2.ITocTynarsl o pedepatos.
CKOPOCTH CBETA B BaKyyMe.

3.Ipunnun
OTHOCUTEJIBHOCTH

OUHIITEHHA.

3anamue 2

1.PenaTuBUTCKHI 3aKOH YCTHBIH OIpoc,
CJIOKEHHS CKOPOCTEH. TECTUPOBAHUE.

2/ HBapuaHTHOCTh
CKOPOCTH CBETA.

3. IIpoctpaHcTBO M
BpEMs B CIICIIUATIbHON
TEOPUU OTHOCUTEILHOCTH.

Jexkyus 2 Obwan (GpoHTaNbHBIN
meopus 2 orpoc,
OMHOCUMETbHOCHU. MACbMEHHAs

3anamue 3 pabota

1.CBs13b MacChl " (peenue
DHEPruH. 2. HEPTUs MOKOS 3aj1a4)
3.3aBUCHUMOCTB Macchl OT
CKOPOCTH.

3anamue 4

1.06mas Teopust
OTHOCHUTEJIBHOCTH.

2.OHeprus B YCTHBIN OMPOC,
PESTUBUCTCKOM MEXaHUKE aTTecTallMOHHAs

3.OTHOCHUTENBHOCTh KOHTPOJIbHAS
OJIHOBPEMEHHOCTH pabora.
COOBITHH, JUIHH 1
IIPOMEXYTKOB BPEMEH.

Pasnen 5. Keanmoesasn ¢gpuzuxa-10u(nexyuu)
22u(npax)
1 Tema 5.1. Keanmosas 2
onmuxa YCTHBIH OITpOC,

Jexkyusal Inemenmut MHChMCHHAS
K6aHmMO0Bou (husuxu. 2 paborta

3anamuel (pemenue

1.Ucropus 3amau).
BO3HUKHOBEHMS KBAaHTOBOU
OINTHKH.
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2.I'mnore3a [1nanka.

3. U3nyueHue HarpeToro
Tena

3anamue 2

1. TenoBoe uzny4yeHue u
€€ XapaKTePUCTHKH.

2. 3akon Kupxroda.

3.3akon Credana-

YCTHBIN OIPOC,
3amuTa
pedepatos.

bonrnana.
Jexkyun?2 2
DomornekmpuuecKuil YCTHBIH OIpocC,
Ihpexm. CaMOCTOSITEeJIbHA
3anamue 3 g paboTa
1.®ororddexr. POTOHBI.
2.YpaBHeHue DUHIITEITHA
st poroaddexra.
3.9¢dext Komnrona.
Tema 5.2. Duzuka
amoma u amomHoz2o s0pa. (bpOHTAIILHBIN
Jexkyual Hcmopus ompoc,
U3YYeHUA amomd. 2 MUChMEHHAs
3anamuel paborta
1.Mopenu aToMOB. (petenue
Mogens TomcoHna. 3a/1a4)
2.Mopens Pesepdopna
3.IToctynarel bopa.
Mopens atroma bopa.
3anamue?2 YCTHBIH OTpoC,
1.Monens Bogopona Mo 3aIuTa
bopy pedepatos.
2.JIuneivatelii  cIIEKTp
BOJIOpOZa
3. 3HavyeHue u
HeJocTaTku Teopun bopa. YCTHBIN OITpOC,
3anamue3 MMCbMEHHAas
1.JIa3ep-uCTOYHUK paboTta
KOT'€pEHTHOTO U3ITy4EHHUS.. (peenue
2.BeinykIeHHOE 3am1ay).
U3ITy4eHue.
3. YcunieHue cBera.
3anamue 4 YCTHBIN OMPOC,
1.I'enepaTop 3aIuTa
KOTEPEHTHOTO M3TyIEHUSI. pedepatos.
2.IlpumeHenue na3epos
3.KopnyckynspHo-
BOJIHOBOM JTyaliu3M
Tema 5.3.
TepmosioepHulti cunmes YCTHBIN OIPOC,
Jexkyual ucmopus MMCbMEHHAas
U3YYEHUA AMOMHO20 A0PA. 2 paborta
3anamuel (petenue
1.OTKpBITHE ATOMHOTO 3azay).
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aqpa.
2.0OTKpbITHE IPOTOHA.
3.OTKpbITHE HEUTPOHA.
3anamue 2 2 YCTHBIH OIpoc,
1.CocrtaB aToMHOTO s1pa. 3aIuTa
2.130TOMBLI. pedeparos.
3.5lnepHble CUIIBI.
DHeprusi CBS3U.
Jexuyua 2 Aoepuvie 2 2
peaxkyuu. (bpoHTATBHBIHI
3anamue 3 ompoc,
1. SInepHble peakium. MUChMEHHAs
2.5IBnenune paborta
PaaOaKTUBHOCTH. (peenue
3.3aKk0H paJIMOAKTUBHOTO 3a/1a4)
pacnana.
3anamue 4 2
1.Anbda-,berra-,I'amma-
U3IIYy4CHUS SITED. YCTHBIH OIpoc,
2.buonoruyeckoe aTTecTallMOHHAs
JIEUCTBUE U 3aIlUTA OT KOHTPOJIbHAS
U3ITy4eHU. paborTa.
3. TepmosinepHbIii
CUHTE3 U YCIIOBUS €TI0
OCYIIECTBJICHUSI.
Hmoeo:2cemecmp 18 | 38 4
Wroro: 56 | 78 8 142
IIpome:xxyTouHasi aTrecTanus ¢ popme: IK3ameH

6.2. XapakTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOM NeATEJbHOCTH CTYICHTOB.

Conepxanue
0o0yueHust

XapaKkTepucTHKA OCHOBHBIX BH/I0B JeSITEJIbHOCTH 00y4al0Ierocs
(Ha ypoBHe y4eOHBbIX el CTBHIi)

Mexanuka c anemenmamu meopuu OomHocume/ibHocCmu

Kunemaruka

3narp: IlpencraBneHue MEXaHUYECKOTO [JBUIKEHHS Tejla ypaBHEHUSIMHU
3aBUCUMOCTH KOOpI[I/IHaT 158 HpOGKHI/IefI CKOpOCTI/I oT BpeMeHI/I.

HpeI[CTaBJ'IeHI/Ie MECXAaHHUYCCKOI'o IBUWXXCHUSA TCJIa Fpa(l)I/IKaMI/I 3aBUCUMOCTH
KOOPJMHAT U MPOEKIUENH CKOPOCTH OT BPEMEHHU.

Ornpenenenne KOOpAMHAT MPONUEHHOTO MYTH, CKOPOCTH M YCKOPEHHS Tesa Mo
rpadgukamM 3aBUCHMOCTH KOOPJMHAT W TIPOEKIUHA CKOPOCTH OT BpPEMEHHU.
Ornpenenenne KOOpAUHAT MPONIEHHOTO MyTH, CKOPOCTH U YCKOPEHHS Tesa 1o
YpaBHEHUSIM 3aBUCUMOCTH KOOPJIMHAT U MPOEKIUI CKOPOCTU OT BPEMEHHU.
VYmerb: [lpoBeneHue  CpaBHUTENBHOTO  aHalW3a  PaBHOMEPHOTO U
PaBHONIEPEMEHHOTO JABUKEHUMH.

VYka3zaHue WCIONIb30BaHUS TMOCTYMATEILHOTO W BPAIIaTeIbHOTO JBUKEHUU B
TEXHHKE.

[TpuoOperenue ombiTa pabOTBl B TPYINIE C BBINOJHEHHEM pPa3IMYHbIX
COIIMAJIBHBIX POJIEH.

Baanerb: Pa3paGoTka BO3MOXKHON CHCTEMBI NEUCTBHH M KOHCTPYKIIMH JIJIst
3KCH€pI/IMeHTaJIBHOFO onpeneneHI/m KHNHCMATHUYCCKUX BCIIMYUH.
IIpencraBnenne nHGOPMAIMH O BHIAX ABUKCHUS B BUJIC TAOJIUIIBI

3aKO0HBI

3HaTb:HpI/IMeHeHI/Ie 3aKOHA COXpaHCHMA HMIYyJbCa JIsI  BBIYHMCICHUA
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COXpaHeHHs
B MeXaHHKe

W3MEHEHUH CKOPOCTEH TeJl MPU UX B3aUMOJICUCTBHUSIX.

Ymern:.Boruncinenue padoThl cuil U U3MEHEHUSI KUHETUYECKOW SHEPTUU Tea.
Bbluncienre noTeHIHAIbHOM SHEPTUHU TN B TPAaBUTALIUOHHOM II0JIE.
Omnpenenenre MOTEHIMAIBLHON 3HEPTUU YHIPYTo Ae()OpMUPOBAHHOTO Teja I10
M3BECTHOM edopmanuy U )KeCTKOCTH Tena.

Baaaers:Yka3zanue rpaHul] TPUMEHHMMOCTH 3aKOHOB MEXaHUKH. M3mepenue
paboThl cUll U U3MEHEHHEe KUHETUYeCKoW 3Hepruu tena. [Ipumenenue 3akoHa
COXpAaHEHHs  MEXaHMYECKOW  JHEpPIMM IPHU  pacdyerax  pe3ysibTaToB
B3aUMOJICVCTBUH TEJI TPaBUTAIMOHHBIMH CHJIAMU U CUJIAMU YIIPYTOCTH.

Monexynapuas gpuzuxa. Tepmoounamuka

OcHoBBI
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOPHUH.
HpneaanHbId ra3.

3uarn.BrimonHenue SKCIIEPUMEHTOB, CITy>KalluX IS
000CHOBaHUSAMOJNEKYISIpHO-KUHETHYecKoi Teopun (MKT).

Ymern:Pelienre 3a1ad ¢ NPUMEHEHUEM OCHOBHOT'O YPaBHEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU T'a30B.

OrnpezerieHre TapaMeTpPOB BEIIECTBA B Ta3000pa3HOM COCTOSHMHM —Ha
OCHOBAHUU YPaBHEHUS COCTOSIHUS MeaIbHOTO ra3a. Onpeaenenue mapaMmeTpon
BEIIIECTBA B Ta3000pa3HOM COCTOSIHUM M TPOUCXOJAIIUX IPOIECCOB IO
rpadukam 3aBucumoctu p (T), V (T), p (V).

OkcnepuMenTanbHoe uccienoanue 3aBucumoctu p (T), V (T), p (V).
[IpeacraBnenrie B BUAE  TIpaUKOB  H30XOPHOTO,  M300apHOTO0 U
HM30TEPMHUYECKOTO ITPOIIECCOB.

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

Bricka3biBaHue THIOTES 7151 O0BSICHEHHUS HAOII01a€MBIX SIBJICHUM.
Baangers:I'paHulibl IpUMEHUMOCTH MOJEIH «UAealbHBbIN ra3» u 3akoHoB MKT.
OcuoBHbIe 3ak0HBI MKT.

OcHOBBI
TEePMOIMHAMHUKH

3naTh:l3MepeHre KoauuecTBa TEIUIOTH B Ipolieccax Terionepenadn. Pacuer
KOJIMYECTBA TEIUIOTHI, HEOOXOAMMOIO JJIi OCYIIECTBIEHHUS 3aJaHHOIO
mpolecca ¢ Teronepenadeil. Pacuer M3MeHeHUs BHYTPEHHEW DHEPrUM Tell,
paboTel M TEepeJaHHOr0 KOJIMYECTBA TEIUIOTHI C HCIOJIb30BAaHUEM IIEPBOTO
3aKOHA TEPMOAMHAMUKH.

Pacuer paboTsl, coBepiieHHOMH ra3oM, 1o rpaduky 3aBucumocTi p (V).
YMerb:Briunicienne paboThl ra3a, COBEPLICHHON NMPU W3MEHEHHHM COCTOSHUS
o 3aMkHyToMy 1ukiny. Beraucnenne KITJ| mpu coBepiiennu razom paboThl B
nporeccax M3MEHEHHUs COCTOSHHUS 10 3aMKHyToMmy IMKiIy. OObsicHeHue
NPUHILIMIIOB JI€HCTBUS TEIUIOBBIX MamuH. JlemMoHcTpauust ponu (U3MKH B
CO3/1aHMH U COBEPIICHCTBOBAHUH TETIOBBIX JBUTaTENIEH.

Baapers:M3n0xxenue cyTu 3K0I0rndeckux mpoosiemM, o0yclIoBIEHHbBIX paboTon
TEIUIOBBIX ABUIATENEH W NPEAJIOKEHNE MYTH UX pEIICHHs. YKa3aHHWE TPaHMIL
NPUMEHUMOCTH  3aKOHOB  TEpPMOJMHAMUKH. YMEHHE BECTH  JHAJIOT,
BBICIIYIINBATh MHEHUE OIIOHEHTAa, Y4YacTBOBaTb B JUCKYCCHH, OTKPBITO
BbIpaXaTh U OTCTaUBATh CBOIO TOUKY 3PEHHUSI.

CBoiicTBa mapos,
JKHIKOCTEN,
TBEpPAbIX TeJ

3nartp: [loHATHE BIAXXHOCTH BO3IyXa.

Pacuer konmdecTBa TEIUIOTHI, HEOOXOAWMOTO ISl OCYIIECTBIICHHS Tporiecca
nepexo/a BEIIecTBa U3 OJHOTO arperaTHOro COCTOSIHUS B JIPYTO€.
YMeTh:DKCIIEPIMEHTAIEHOE HCCIICIOBAHNE TEIUIOBBIX CBOWCTB BEIIECTBA.
[TpuBeneHre NpUMEPOB KaNMUJUIPHBIX SBJICHUHN B OBITY, IPUPOE, TEXHHUKE.
UccnenoBanue MEXaHMYECKUX CBOMCTB TBEPABIX TEI.

Baaners:IIpumensaTs ¢usznyeckre MOHATHS M 3aKOHBI B y4eOHOM MaTepuaie
npodeccHOHaIBHOTO XapaKkTepa.

Hcnonb3oBanue MHTepHera ansd mnoucka wuHpopManuu o pa3paboTkax u
NPUMEHEHHUIX COBPEMEHHBIX TBEPJIBIX U aMOP(HBIX MaTEPHAIIOB
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nekmpoounamuxa

JIEKTPOCTATHKA

3HaTb:Briuncnenue cuin B3auMOJCHCTBUSL TOUCUHBIX JIEKTPUUYECKUX 3apsJIOB.
3akoHn Kyiona.

Briuucnenue HanpsyKEHHOCTH 3JIEKTPUYECKOTO IMOJSI OJHOIO0 M HECKOJbKHX
TOYEYHBIXDJICKTPUUECKUX 3aPsJIOB.

Brluucnenue mnoreHnMana SJICKTPUYECKOTO TMOJS OJHOTO M HECKOJbKHX
TOYEYHBIX JICKTPUUYECKHUX 3aPSAI0B.

Ymerb:M3mepenne pasHOCTH TOTEHIIAATIOB.

N3MepeHne 3HEprum 3JIEKTPUIECKOTO TOJISI 3apSKEHHOTO KOHJIEHCATOopA.
Brruucnenue sHepruu MEKTPUIECKOTO MOJIs 3apsHKEHHOT0 KOHIEHCAaTopa.
Baanerb:Pa3paboTka IiaHa u BO3MOKHOU CXEMBI IEeUCTBUHI
AKCIIEPUMEHTAJILHOTO ~ ONpPENENICHUs  AJECKTPOEMKOCTH  KOHJEHCaTopa U
JIADJIEKTPUYECKON MPOHUIIAEMOCTH BEILIECTBA.

[IpoBenenue CPaBHUTEIBHOTO aHanmsa IPaBUTAIHOHHOTO u
3JIEKTPOCTATUYECKOTO MOJICH

IHocTOAHHBIA TOK

3uarb:M3Mepenne MoOIIHOCTH dJieKTpuyeckoro Toka. M3mepenne 3IIC
UBHYTPEHHETO CONPOTUBJICHUS MCTOYHUKA TOKA. M3MepeHHe 3JeKTPUYECKOTrO
3apsijia IIEKTPOHA.

Ymerh:BrinoniHeHne pacdyeToB CHIBI TOKAa M HANpPSOKEHUH Ha  ydacTKax
anekTpudeckux ueneid. O0bsAcCHEeHNnEe Ha IPUMEpPE JIEKTPUUECKON LIENHU ¢ ABYMS
uctounukamu Toka (3/1C), B KakoM cllydae HCTOYHUK AJIEKTPUUYECKON SHEPTUu
paboTaeT B peXxuMe reHepaTopa, a B KAKOM — B PEXKHUME TIOTPEOUTEIS.
Omnpenenenue TeMnepaTypbl HUTU HAKaJTUBaHUSI.

CHsiTHE BOJIBTAMIIEPHON XapaKTEPUCTHKHU JHO/IA.

Baaners: [IpoBeaeHne cpaBHUTENHFHOTO aHATN3a TOTYITPOBOJHIUKOBBIX IHOI0B
U TPUOJIOB.

Hcnons3oBanue IHTepHeTa ans moucka HWHPOPMAIMM O MEPCIEeKTHBAaX
Pa3sBUTUA HOJ'IyTIpOBOI[HHKOBOﬁ TCXHUKH.

YcTaHOBKa MPUYMHHO-CIIEICTBEHHBIX CBSI3EH

MarsurHsle 3narh: U3MmepeHue MHIYKIUMUM MarHUTHOro mois. Beluncnenue cui,
ABJICHUSA JEHCTBYIOLIUX Ha IIPOBOJHUK C TOKOM B MarHUTHOM IIOJI€.
Brruucnenue cwi, AEUCTBYIOUIMX HA JJIEKTPUYECKUN 3apsifl, ABMXKYLIMHCS B
MarHuTHOM II0JIE.
Uccnenoanue sABIEHUN 31EKTPOMATHUTHON
WHIYKIUU, CAMOMHAYKIIUH.
Brluncnenue 3Hepruu MarHUTHOTO TOJIA.
YMmerb: OObsicHEHHE PUHIIMIIA ASHCTBUS SJIEKTPOIBUTATES.
OObsicHeHHe TpUHLMINA JEMCTBHS TeHepaTropa AJIEKTPUYECKOro TOKau
AIIEKTPOU3MEPUTENBHBIX MpHOopoB. OOBsICHEHHWE NPHUHLIMIA JIEHCTBUA Macc-
cnektporpada, yckoputene 3aps>KeHHbBIX YacTHIL.
OOBbsicHEHHE POJNM MArHUTHOTO TOJS 3eMJIM B JKU3HU PACTEHHMH, >KUBOTHBIX,
YeJI0BeKa.
Baagers: IlpuBeneHue npumMepoB IMPAKTUYECKOIO IPUMEHEHUs U3Y4EHHBIX
SIBJICHH, 3aKOHOB, IPUOOPOB, YCTPOMCTB.
IIpoBeneHre CpPaBHUTENBHOIO  aHAIM3a CBOWCTB  JJIEKTPOCTATUYECKOTO,
MAarHuTHOTO ¥ BUXPEBOTO 3JIEKTPUYECKHX ITOJIEH.
DaekTpoMarHuTH | 3HaTh. HabmioneHue ociuyuiorpaMM rapMOHHUYECKUX KOoJleOaHUH CHIIbI TOKA B

ble KoJIe0aHus

LIETIN.
N3mepenne 3JIEKTPOEMKOCTH KOHAeHcaTopa. W3mepeHue WHIYKTUBHOCTHU
KaTYIIKH.

YMeTh: UccnenoBanue  sIBJIGHUST ~ DJIEKTPUUECKOrO  pE30HAaHCAa B
IIOCJIENOBATEILHOM IEH.
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ITpoBenenue aHAJIOTUN MEXIy buznyecKkuMu BEJIMYHHAMU,
XapaKTEPU3YIOIUMI MEXaHHUYECKYI0 M 3JEKTPOMAarHUTHYIO KojeOaTeabHbIe
CUCTEMBI.

Pacuer 3Ha4eHM CUIIBI TOKA U HANIPSKEHUS HA DJIEMEHTaX LIETH

IIEPEMEHHOT0 TOKA.

Baaners: Vcmonp3oBanwe WHTepHera s moucka uWHGOpPMANUU O
COBPEMEHHBIX CIIOCO0axX Nepesauu 3JIeKTpo3Hepruu. VcenenoBanue npuHIMNa
neiictBusi Tpanchopmatopa. MccnenoBanue mpUHOUIA ACUCTBUS T'eHEpaTopa
IIEPEMEHHOI0 TOKA.

JIeKTPOMATHUTH
ble BOJIHBI

3uarb: OcyuiecTBieHue paauonepenayn u paauornpuema. HMccinenoBanue
CBOICTB 3JIEKTPOMarHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3BuTHE IEHHOCTHOTO OTHOIICHHS K N3y4aeMbIM Ha YPOKax (PU3UKU 00bEKTaM
Y OCBAMBAaE€MbIM BUJIaM JESATEIbHOCTH.

Ymerb:O0bsICHEHHE NPUHLUIUAIBHOIO PpA3IU4Ms HOPUPOJBl  YIPYrUX U
3JIEKTPOMArHUTHBIX BOJIH.

Baanerb:O0bscHEHHE pOJIM  DJIEKTPOMAarHUTHBIX BOJH B COBPEMEHHBIX
uccienoBanusix Beenennoit. M3noxeHne cyTu SK0JI0rHYECKUX IPoOIieM,
CBA3aHHBIX C DJICKTPOMArHMTHBIMUA KoJ€0aHusIMHU 1 BOJIHAMH.

Bonnoeas onmuka

IIpupona cBera

3uarb:[IpuMeHenne Ha MpakTUKE 3aKOHOB OTPAXKECHHS U MPEIOMIICHUS CBETa
IIPU PELLIECHUH 3a/1a4.

OrnpezenieHne CeKTPAIbHBIX TPAHUI YyBCTBUTEIILHOCTH Y€JI0BEUECKOT0 Ii1a3a.
YMeTh: CTPOUTH U300pAKEHUS MPEIMETOB, JaBACMbIC JINH3AMH.
Baaners:M3mepenne (HOKyCHOTO pacCTOSHHS JIMH3BL Pacder pacCTosHUS OT
JIMH3BI IO U300paKEHUS MPEAMETa.

PacueT onTu4eckon CHIIbI TUH3BI.

BoJuaHnosBble
CBOJCTBA CBeTa

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

HaOGnronenue siBieHUs MOJIIpU3aluy JIEKTPOMArHUTHBIX BOJIH.
Ymerb:13mepenne JUTUHBL CBETOBOM BOJIHBI o pe3yibrartaM
HaOmroeHussABICHUsT uHTepdepeHunu. HabmoneHue sBieHHs IUpakuuu
cera. HalOmroneHuwe — siBlIeHUS  MOJNSpHU3allUM M JUCIEPCHM  CBETA.
ITouckpasnnuuit u CXOJICTBA MEXIY TU(PPaKINOHHBIM u
JUCIIEPCUOHHBIMCIIEKTPaMH.

Baagerb:lIpuBenenue npuMepoB MOSABIEHUS B IPUPOJIE U HUCIOJIB30BaHUSA
BTEXHMKE SIBJICHUH HHTEeppEepeHUnHr, Nudpakiuy, MOJSIpU3aluu UIUCIEPCUn
ceera. llepeuncienue MeETONOB IO3HAHUSA, KOTOPBIE HCIIOIB30BAHBI IIPU
V3YYEHUH YKa3aHHBIX SIBJICHUHN

Keanmoesan ¢pusuka

KBantoBas
ONITHKA

3unarb:Habmonenne dotornekrpudeckoro sddexra. OOBICHEHHE 3aKOHOB
CroneroBa Ha OCHOBE KBaHTOBBIX IIPEACTABICHUIA.

Pacuer  MakcuManbHOM  KMHETHMYECKOW  DHEPrMM  DJIEKTPOHOB  IIpHU
doroznexTpuueckom s pexre.

Ymern:Onpenenenue paboThl BbIXOJA 3JEKTPOHA MO IpaduKy 3aBUCHMOCTH
MaKCHUMaJIbHOW KHHETUYECKOH »HEepruu (POTOINEKTPOHOB OT HYACTOTHI CBETA.
W3mepenue paboThl BEIXOA 3JEKTPOHA.

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

Baanerb:O0bscHEHNE  KOPIYCKYJISIPHO-BOJHOBOTO — JyaluW3Ma  CBOWCTB
(GhOTOHOB.

OOBsiICHEHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (PU3UKU

duzuka atoma

3unarb:Habmonenne nuHedyaThIX CIEKTPOB.
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Pacyer yacTOThl U JUIMHBI BOJHBI MCIYCKAaEMOI'O CBETa MpU IEpexojie aToMa
BOJIOPOJIa U3 OJJHOTO CTAl[MOHAPHOI'O COCTOSHUS B APYTOE.

YMmerh:O0bICHEHNE TPOUCXOKACHUS JTMHEHUATOro CIIeKTpa aToMa BOAOPOa U
pa3iauuns JMHEWYaThIX CIIEKTPOB Pa3IMYHbIX [a30B.

HccnenoBanue TUHEHYATOro CrIeKTpa.

HccnenoBanue NpUHIUIA PAOOTHI TFOMHUHECIICHTHON JTAMITBI.
Baapers:Habnionenue u 00bscHeHUE NpUHIUIIA IEHCTBUS J1a3epa.
[TpuBeneHne NpPUMEPOB HCIIOJIB30BaHMS Jla3epa B COBPEMEHHOM HayKe U
TEXHHKE.

Hcnonb3oBanue MHTEepHEeTAa Ui MoMcKa HWHPOPMALMM O TEPCIEKTUBAX
IPUMEHEHHUS Ja3epa

duzuxka
aTOMHOI0 s1Apa

3naTh:Habmonenue TpekoB anbda-yactuil B kamepe BuibcoHa.

Ymerb:Pacuer 3Hepruu cBA3M aTOMHBIX SIED.

Ornpenenenne 3apsila ¥ MacCOBOI'O YMCIA aTOMHOTO $/ipa, BO3HHMKAIOIIETO B
pe3ynbTaTe paJuoaKTUBHOIO pacnaja.

Brruucnenue sepruu, 0cBoOOXKIAIOMICICS IPU paIuOaKTUBHOM pacmaje.
Ornpezenenne NpoayKTOB S/IEPHOM peakiuu.

Brruucnenue snepruu, 0cBoOOKIAOMICICS TIPH SIICPHBIX PEAKITUIX.
Baagerb:llonnmanue  npeMMyliecTB M HEJOCTATKOB — HMCHOJIb30BaHUS
ATOMHOMPHEPTUU W HOHUBHMPYIOUIUX U3JIYYEHUM B MPOMBIIUICHHOCTH,
MEJIULHE.

W3noxeHnne CyTH SKOJOTMYECKHX MPOOJIEM, CBS3aHHBIX C OMOJIOTMYECKUM
JIEMCTBUEM PAJUOAKTUBHBIX U3TyYEHUN.

[TpoBeneHne knaccupuKauy >JIEMEHTAPHBIX YaCcTHI[ MO WX (DHU3MYEeCKUM
XapaKTepUCTHKaAM (Macce, 3apsi1y, BpeMEHH XKU3HU, U T.1.).

[lonuMaHnue T1IEHHOCTEH HAyYHOTO TIO3HAHWA MHpa HE BooOOIIe IS
YeloBeYeCTBa B IIE€JIOM, a Ui KaXXJIOro OOy4arolerocs JIMYHO, LEHHOCTEH
OBJIQJICHHSI METOJIOM HAy4YHOTO TO3HAHMS I JIOCTHXKEHHUS ycrexa B JIo0oM
BHJI€ TPAKTUUECKOU JEATEIbHOCTH

(I)opMa KOHTPOJIAA MOKET ObITH nposBeacHa: yCTHO, IUCbMEHHO WJIM B BU€

TECTUPOBAHMUA.

7. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECNEYEHUE IMTPOT'PAMMBI YYEBHOM JUCIHATLIAHBI

Peanuzanus nporpamMmbl JUCHUILIMHEI TPEOyeT HATHUUs y4eOHOTrO
kabuHeTa. [ly1s1ycBOeHMs 3HAaHUM U IPAKTUUECKUX HABBIKOB CTYJIEHTaMH
u3yyeHne JUCUUIUIMHBL «Pu3nka» obecreueHo, Mpex/ie BCero, HaTuuIuemM
Hay4YHO-y4e0HO-METOINYECKOr0 KaONHEeTa, B KOTOPOM €CTh BO3MO>KHOCTb
MPOBOJUTH 3aHATHUS, KaK B TPaJIUIIMOHHON (hOpMeE, TaK U C UCTIOIb30BAHUEM
MHTEPAKTUBHBIX TEXHOJOTUH U Pa3IUYHBIX 00pa30BaTEIbHBIX METO/IUK.

O6opynoBanue yaeOHOTo KabuHeTa:

- TMOCAI0OYHBIE MECTA TI0 KOJINYECTBY 00yUaIOIINXCS;
- pabodee MeCTO MperoaBaTes;

- KOMIIJICKT yqe6HO-HaFH$IJIHBIX

nocoOuii; TexHnueckne cpeacTna

oOydeHus:
- IPOEKTOP;

- UHTCpAKTHBHAas JOCKa.
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Ilepeuens BonpocoB no aucuuminHe «KPU3IUKA».
1.MexaHnuuyeckoe JBUKEHHE U €ro OTHOCUTENbHOCTh. CrucreMa orcuera. Tpaekropus. [1yTs u
IepeMeLICHHE.
2.MarepuanpHas Touka. CKOpPOCTh. YCKOpeHHE. YpaBHEHHUS MPSMOJMHEHHOTO PaBHOMEPHOTO U
PaBHOYCKOPEHHOT'O JIBHKEHUSI.
3.KpuBosMHEHOE ABMKEHUE TOYKM Ha IPUMEPE IBUKEHHUS [0 OKPYKHOCTH C IOCTOSHHOW IO
MOJIYJIIO CKOPOCTBIO. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.
4. 3akonbsl HetoToHa. HEpumanbHble CUCTEMBI OTCUETA.
5.CuJibl B IpUpoJIe: YOPYrocTh, TPEHUE, CHIIA TSXKECTU. 3akoH ['yka.
6.3akoH BcemupHoro tarorenus. Bec. HeBecoMocTb.
7. Umnysnbe. 3aKOH COXpAHEHUST MUMITYJIbCA.
8.Pabora u mouHocTh. [loTeHnanbHas 1 KUHETUYECKast SHEPTUsl.
9. Kunerndeckas u noteHuuanpHas 3Heprus. [lonHas mexannyeckas SHEprus
10. 3akoH coxpaHEHUsl HEPTUU.
11.KommuectBo BemectBa. Moub. [loctostaras ABoraapo. TermioBoe paBHOBecHe. AOCOTIOTHAsS
Temreparypa. CBsi3b TEMIEPATYPHI CO CPEIHEN KMHETUYECKOM SHEprueil 4YacTUll BEILIECTBA.
12.neanpHplii Ta3. CBsi3b MEXIy [aBIEHUEM U CpEAHEM KHUHETUYECKOM HHEpruel MoJeKky
useanbHoro ra3a. Ypasaenue Knaneipona - MenneneeBa.l3omnponeccsl.
13.I1epBblii 3aKOH TEPMOJAUHAMUKH.
14.HacpllieHHbIE M HEHACHIIIEHHBIE TTapbl. Kpucraminyeckue u amopdHbIe Tena.
Brnaxnocts Bo3nyxa. [lcuxpomerp.
15.OnekTpuueckoe B3aUMOJACUCTBUE. OJIEMEHTapHbIA JJIEKTpUUecKui 3apsa. 3akoH KyioHa.
HanpsikeHHOCTD 31€KTPUYECKOTO MO,
16.IloTeHManbHOCTh ANEKTpUUEecKOoro mnous. PasHocts noreHuuanoB. [lpuHuun cynepno3unuu
noneri. Hanpsbkenne. EQyHUIBI H3MEPEHNS HAIPSDKCHMUS.
17.9Onextpuuecknii Tok. Cuia Toka. Hanpskenne. ConpoTHBIIEHHE TPOBOAHMKA.
18. 3akon Oma anisa yuactka enu. [locienoBarenbHoe U mapamuieIbHOE COSTUHEHNUE TPOBOTHUKOB.
19. DnexrtpoaBmxkymas cuia. 3akoH OMa 1JIs TOJIHOM LIETIH.
20. PaboTa ¥ MOIIHOCTBH 3JIEKTPUYECKOI0 TOKa. TerioBoeAelCTBUE AIEKTPUUYECKOTO TOKAa U 3aKOH
Jxoyns-Jlenna.
21.MarautHoe mosnie. MarHuTHas UWHAYKUMsS. EAMHUMLBL KM3MepeHuss MarHuTHOW UHAYKLHU.
Hanpasnenue maruutHoi nnaykiuu. [1paBuio OypaBumka.
22 .MarHuTHoe Moj€ BOKpPYr HpoBoAHMKA ¢ TokoM. Cuina Ammepa. HampaBnenue cunibl Amnepa.
IIpaBuio eBor pyku
23.MarHuTHoOe 10Jie BOKPYT JIBHXKYIIUXCS 3apsbkeHHBbIX yactull. Cuna Jlopenuna. Hanpasnenue cuibl
Jlopenua. IIpaBuiio sieBoii pyku aiis cuisl JIopeHua.
24.9neKTpOMarHuTHas HHAYKIUA. SIBIIEHHE CAMOWHTYKIIN Y.
25 Konebanus. Ilepmon. UYacrtora. Ammiuryna. @Paza konebanuid. I[lukiamueckass dacrora.
IMapmonnueckue xonebanus. CBOOOTHBIE U BRIHY)K/ICHHBIC KOJICOAHMS.
26. Ilepuoa. Yacrota. AMmiuTyAa. YpaBHEHHE TApMOHUUECKUX KOJIEOaHUH.
27.MareMaTH4ecKHil U Npy>KUHHBIN MasTHUK. [leprnon n yactora MasTHHKa. Pe3oHaHc.
28.Bonnbl. BonnoBast moBepxHOCTb. [IpoonbHble U nonepeuHble BOJMHBL. [lJinHA BOJIHBL. 3BYKOBBIE
BOJIHBI.
29.Bonnbl. BonHoBast nmoBepxHOCTh. IIpononpHble M nonepedHble BOIHBL. J[1MHA BOJIHBI. 3BYKOBBIE
BOJIHBI.
30.KonebaTenpHblif KOHTYp. YpaBHEHHs KoyeOaHUN BETMUYMHBI 3apsa, HANPSDKEHUs, CHIIBI TOKA B
uaeanbHOM KosiebaTenbHoM KoHType. dopmyna Tomcona.
31.IlepeMeHHBIN AIIEKTpUYECKHI TOK. ['eHepaTop mepeMeHHOro TokKa.  AKTHBHOE MHIYKTHBHOE U
€MKOCTHOE CONPOTUBIICHUSI.
32.MomrHocTs Toka npu Hanuunu R,L,C. Pe3onanc snexrpuueckoit nemu. Tpanchopmarop.
33.UnTtepdepentiusa u qudpakuus ceera. KorepentHeie BOHBL Jlpcnepenst cBeTa.
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34 IlocTynaTel TEOPUU OTHOCUTENBHOCTH. OTHOCUTEIHHOCTh OJTHOBPEMEHHOCTU. 3aBUCUMOCTb MACChI
OT CKOPOCTH.

35.TennoBoe uznyuenue. [locrostanas [lnanka. @oroaddext. OnbiTel CTONETOBA.

36.YpaBuenue DitHmreHa 11 poTodrddexra. KopnycKyaspHO-BOJIHOBON Tyali3M.

37.Ctpoenue aroma. [Inanerapnas monens crpoenus atroma. Onbitel Pesepdopa.

38.Jlazepsl.

39.3aK0H pamOaKTUBHOTO pacmaaa

40.TepmosiAepHBI CUHTE3 U YCIOBHS €r0 OCYIICCTBICHUS.

41. KIIJI TersioBOro ABUTATEI.

42. KonnyecTBO TEIUIOTHL. Y AeibHAasA TEINIOEMKOCTE

43. KonnuyecTBO TEMJIOTH HEOOXOAMMOE JUISl TUIABJICHUS M KPHCTAIUIM3AIlMM BEIIECTBA. Y eNbHas
TEIUI0TA TIaBJICHHUS.

44. KonnuecTBO TEIUIOTHL. Y IeibHasl TEMI0Ta NapooOpa3oBaHMUsL.

45. ®oronbl. YpaBHeHue DitHiTelHa s pororddexra

8. PEKOMEHIAYEMAS JIUTEPATYPA
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03.07.2016, c u3m. ot 19.12.2016)

[Ipukaz MunuctepcrBa obpazoBanusi u Hayku PD ot 31 nekabps 2015 r. N 1578 "O BHeceHuu
M3MEHEHUH B (elepanbHbIi TOCYJapCTBEHHBIN 00pa30oBaTeNbHBIN CTaHAAPT CPEIHEro OOILero
o0pa3oBaHMs, YTBEP)KICHHBIM MpHKa3oM MuHucCTepcTBa 00pa3oBaHUS M Hayku Poccuiickoi
®enepaunu ot 17 mast 2012 r. N 413».

denepanbHbIii TOCYJapCTBEHHBIN 00pa30BaTENbHBIM CTaHIAPT CpEeIHEro MnpodheccHoHaIbHOTO
obpazoBanus (PI'OC CIIO) mo cneunuansHocTH 20.02.01 «PanumoHanbHOE HMCIOJIB30BaHUE
MPUPOJOX 03 CTBEHHBIXKOMIUIEKCOBY, yTBEPKICHHBIN MpuKa3oM MUHHCTEpCTBa 00pa3oBaHMs U
Hayku Poccuiickoit ®enepaunn Ne 351 ot 18.04.2014;

ITpumepHas ocHOBHast 0Opa3oBaTebHas IporpaMma CpeHero oouiero oopa3zoBanus, 0J0OpeHHas
peuieHreM (¢eaepanbHOro y4eOHO-METOIMYECKOT0 O0bEeIUHEHUs MO o0ueMy oOpa3oBaHHUIO
(mpotoxon ot 28 utoHs 2016 1. Ne 2/16-3)

HNuTepHeT-pecypcebl:

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 — JleBuTaius B MOTOKax BO3yXa
3. https://www.youtube.com/watch?v=6sCpZU_1eAw — VIuBUTEIbHBICE OKCIHEPUMEHTBI C
MarHuTaMu
4. https://www.youtube.com/watch?v=0]YrSAW3QQqg — deppoMarHuTHas ;KUAKOCTh
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