roy BMO «JOHELKWMA HALMOHANBbHBIN YHUBEPCUTET»
EVONOMMYECKUN dAKYIBTET

KA®EOPA BUNODUN3VNKN

YTBEPXJALO:
MpopekTop no Hayu!
N y4e6HOiA

«28» HIoHs 2019

Paboyaa nporpamma y4e6HOM AUCUUNNNHBI

«MEXAHN3Mbl TPAHC®OPMALNN SHEPTUN B POTOCUHTES3E»

(cnewkypc Ne7)
HanpasneHne NoAroToBKu: 06.04.01 Buonorua
MarucTepckas nporpamma: brnodusmka
[MporpamMmMa noAroToBKM aKajemMuyeckas marucrparypa
Keanugukaums: marucTp
dopma 0byyeHms: O4yHasd, 3a04Has

JoHeuk 2019
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YTBEPXOAHO:

M4yecKoro akynbteTa
O.C. lNopcukuia

«26» HOHA 2019 .

Mporpamma y4yebHON  AMCUMNANHBI  «MexaHU3Mbl  TpaHcopMaLun  3Heprunm B
(POTOCUHTE3e» COCTaBNeHa C yyeToM PefepanbHOro rocyfapcTBeHHOro 06pa3oBaTesfibHOro
CTaHgapTa BbiCero o6pa3oBaHMs MO HanpasneHWto nogrotoskn 06.04.01  Buonorus,
YTBEPXAEHHOr0 Mnpukasom MuHucTepcTBa 06pa3oBaHMs U Haykum Poccuiickoli defepauyumn oT
23 ceHTA6psA 2015 r. No 1052.

Mporpamma gucumnnanHel coctasneHa Ha ocHose TOC BI'10 no HanpaBneHo NOArOTOBKU
06.04.01 Buonorus, yTBepXAeHHOro npukasom MuHucTepcTBa 06pa3oBaHuA U Hayku OHP ot
"28" ceHTAbps 2016 r. Ne 1002, 3apeructpuMpoBaHHOro B MuHuctepctse toctuumm OAHP ot 20
oKTA6psa 2016 r. Ne 1652, «[opsigka opraHu3aumu y4debHOro npouecca B 06pa3oBaTe/ibHbIX
OpraHm3auusx BbICLIEro  NPOMECcCMOHANbHOr0  06pa3oBaHusA», YTBEPXKAEHHbIA  MPUKa3om
MuHucTepcTBa 06pasoBaHus U Haykn [oHeukol HapogHoi Pecny6nuku «10» Hos6ps 2017 roga
No 1171, y4ebHbIX MnaHOB MO Harpas/feHUo Noarotosku 06.04.01 Buonorus, yTBepXAEHHbIX
YueHbiM CoBeToM YHuBepcuTeTa oT 02.04.2019 r., npotokon Ne 3 1 OCHOBHOIi 06pa3oBaTenbHO
nporpaMmbl, YyTBepXXAeHHON npukasom pektopa (Ne 102/05 ot 31.05 2019 r.).

Pa3paboTymK:
A..-M.H., npoeccop Kaeapbl 6MOPU3INKK r e« ~ ‘Y C.B. becnanosa

Mporpamma y4e6HON AMCUUNAVHBI YTBEPXAEHA Ha 3acejaHnM Kadeapbl 6MoPU3nKm

Mpotokon Ne 13 oT «23» maa 2019 .

3aBeaytoLmin Kaegpoi Becnanosa

Mporpamma Yy4yebHOW AUCUUNAMHBLI  0f06peHa Y4yebHO-METOAMYECKON KOMUCCUEN
61oNornyeckoro gakynbreta

MpoTokon Ne 9 oT «24» mas 2019 .

Mpeacenatens y4e6HO-MeTOANYECKON

KoMuccumn (hakynbTeta E.B. NpokoneHkKo

C
a
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1 O6nactb NPUMEHEHMA W MECTO AUCUUNIWHBI B Yy4yebHOM npouecce: Yy4yebHas
aucunnnmHa «MexaHn3mbl TpaHCopMauuy 3Heprum B (HOTOCUHTE3e» BXOAUT B BapMaTUBHYIO
yacTb bnoka 1 «AucumnnauHel (Mogynu)» no HanpaefneHuto noarotosku 06.04.01 Buonorus
(marucTepckas nporpaMmma: 6uogusmnka).

OvcumnnnHa peannsyetca Ha 6uonornyeckom akynbtete FOY BIO  «AoHHY»
Kaeapoli  6MOM3MKM, OCHOBbIBAETCS Ha 6ase AucCUMNIMH OakanaBpuata, a Takxke
NpeALLecTBYOWMX N CONYTCTBYIOWMX AUCUUMNIMH MarucTpatypbl: Jkonornyeckas 6uomsmnka,
KonnuyecTBeHHbI aHann3 6MONOMMYECKUX AaHHbIX, Buogmnsnyeckne MeToAbl B 3KONOTMYECKOM
MOHUTOpUHre, MonekynspHasa 6uogusnka, MaTemaTuyeckoe MOLENMPOBaHWE GUONOrMYEcKUX
npoweccos, Cnewurnaebl U3NYECKUX U XUMUYECKUX HayK, COBpeMeHHble nNpobnieMbl 6uonoruun
(bnodmnsmka), CoBpemeHHas 3KOOrMA W rnobanbHble 3KOMOrMYeCcKne npobremMbl, ABNSETCA
OCHOBOW AN NpoxXoXpaeHus MNpon3BOACTBEHHON NPaKTUKKM (M0 NOAYYEHU0 NPOJPECCMOHANbHbIX
YMeHUI ¥ onbiTa NPOJecCMoHasIbHON AeATeNbHOCTHN), HayuHOo-uccnefoBaTeNibCKoin paboThl,
MpefannAOMHOW NPaKTUKK 1 peLleHmns 3a4ad byayLuelii NpoeccnoHanbHON 4esTeNbHOCTU.

2. CTpyKTypa AucLunnamnHbl

XapakTepucTurKayyebHON AUCUUNINHDI

HanpasneHve NoAroToBKM 06.04.01 Buonorus
MarucTtepckaa nporpaMmmMa orogmanka
Mporpamma noaroToBKu aKkafemMmuyeckas marucrparypa
Ksanugukauns marucTtp
KonunuecTBo cofepxxaTtesibHbIX MOAY e 2

AvcumnnnHa 6a30B0i / BapUaTUBHON YacTu

< AMCUMNIMHA BapUaTUBHON YacTu
obpa3oBartenbHO NPorpaMmbl

dopmMbl KOHTpPOSIA 1 MOAYNbHbIA KOHTPOb, 13K3aMeH
MoKazaTenm OYHas thopma 3a04Has opma
06yuyeHus 06yyeHus
KonunyecTBo 3a4eTHbIX efHUL, (KPeanToB) 2 2
["o4 NoAroToBKM 2 3
CewmecTtp 3 -
KonnyecTtBo yacos 72 72
- NNIEKUNOHHbIX 14
- MPAKTUYECKUX, CEMUHAPCKUX 6
- nabopaTopHbIX 14
- CaMOCTOSITe/IbHON paboTbl 44 66
B T.4. UHAMBUAYaNbHOE 3a4aHue
HepenbHoe KONMYeCTBO Yacos, 51
B T.4. ayAUTOPHbIX 1+1

3. OnucaHune gUCUnNINHLI

Llenn 1 3agayu

Llenb - un3yyeHne (YMU3NYECKMX OCHOB MEPBMYHBLIX MPOLECCOB (DOTOCUHTE3A: MeXaHU3Mbl
MorsoLWeHns MosieKynaMmyM MUrMeHTOB CBETOBOrO W3/lyYeHWs, MpoLecCbl MUrpauum 3Heprum
3N1EKTPOHHOr0 BO30YX[EHUS, MeXaHW3Mbl TYLIEHUS 3SNEKTPOHHOr0 BO30OYXXAEHUSA; WU3YUuTb
0CO6GEHHOCTM PerncTpauum CoCTOAHWIA MONEKY/, BXOAALWMX B (POTOCUHTETUYECKYHO 3/IEKTPOHHO-
TPaHCMNOPTHYHO Liemb.

3afiaun - MOHMMaHMWe OCHOBHbIX (U3NYECKMX OCHOB MNPOLECCOB MOI/OLWEHNUA 1
B3aUMOAENCTBUA CBeTa C BELLECTBOM; YCBOEHME OCHOBHbIX MPUHLWMOB, fiEXalinx B OCHOBE
(DYHKLMOHMPOBAHNA KaK 3/IEKTPOH-TPAHCMOPTHOM LENU 1 KUCNOPOA-BbIAENAOLLIENO KOMIJIEKCa,
Tak 1 otocuctemsl Il B LLeSIOM; MOHUMaHWE OCHOBHbIX MEXaHN3MOB 3/IEKTPOHHOI0 BO36YXAeHWS



4

n murpauun sHeprum B ®C Il; ymeHvne NpuMeHATb M BblOMpaTb METOAbl HEO0bXOoAuMble AnA
peLleHus 3aaa4, CBA3aHHbIX C UCCNef0BaHMEM COCTOAHUA POTOCUCTEM.

TpeboBaHUA K pe3ynbTaTaM OCBOEHUS AUCLUMINHBI: NPOLECC U3YYEHUSA OUCLUMNINHDI
HanpasieH Ha (POPMMPOBaHME 31EMEHTOB CNefYHOLWNX KOMMNETeHUMA B cooTBeTCcTBUMU ¢ ®IOC
BO P® no HanpaeneHuto noarotoBkn 06.04.01 buonorms u OCHOBHOW 06pa30BaTenbHONM
nporpamMmbl BbICLLEro 06pa3oBaHus HanpasneHns noarotosky 06.04.01 buonorus (Marucrepckas
nporpamma: 6uogusmnka):

a) 00LeKybTYpPHbIX (OK):

CNOCOBHOCTbL K abCTPaKTHOMY MbILLU/EHUIO, aHanu3y, cuHTesy (OK-1);

rOTOBHOCTb K  CaMOpasBMTUIO,  Camopeanu3auuun,  MUCMOMb30BaHWKD  TBOPYECKOrO
noteHymana (OK-3);

6) obwenpodeccnoHanbHbix (ONK):

rOTOBHOCTb MCMOMb30BaTh (PyHAAMEHTa/lbHble OMOMOrMyeckne npeacTaBneHUs B ciepe
npoeccnoHanbHOM AeATeNbHOCTU AN NOCTAHOBKM U pelleHns HoBbIx 3agay (OMK-3);

CNOCOBHOCTb CaMOCTOATE/IbHO aHaNu3npoBaTh MMEKLLYOCA WH(OPMAaLUIO, BbIABNATH
(yHLaMeHTanbHble nNpobnemMbl, CTaBUTb 3afavyy W BbINONHATL MOMEBble, nabopaTtopHble
buonornyeckne MCCNefoBaHUA MNPU  pPelleHUM  KOHKPETHbIX 3afay C  UCMNOb30BaHWEM
COBPEMEHHON annapaTypbl M BblYMCAUTENbHLIX CPEACTB, HECTW OTBETCTBEHHOCTb 3a KayecTBO
paboT M Hay4HYI0 AOCTOBEPHOCTbL pe3ynbtaToB (OIMK-4);

rOTOBHOCTb TBOPYECKMN MPUMEHATb COBPEMEHHbIE KOMMbIOTEPHbIE TEXHOMOrUK Npu coope,
XpaHeHuKn, o006paboTke, aHann3e U nepefade OMONOrMYECKON WHDOPMALUM A8 peLLeHus
npodeccroHanbHbIX 3aaa4 (OMNK-7);

CNOCOBHOCTb MPOMeCcCMOHaIbHO OOPMAAThL, MPeACTaBNATb W AOKNaAblBaTb pesynbTathbl
Hay4HO-MCCNefoBaTeIbCKUX W MPOU3BOLCTBEHHO-TEXHOMOMMYECKMX PABOT MO YTBEPXKAEHHbIM
topmam (OIK-9);

B) npoheccrmoHanbHbix (MK):

Hay4YHO-MCCNef0BaTeNIbCKas AeATeNIbHOCTb:

CMOCOGHOCTb TBOPYECKN MCNONb30BaTb B HAYYHON M MPON3BOACTBEHHO-TEXHOMNOMMYECKON
[eATeNlbHOCTU 3HaHUS (DYHAAMEHTabHbIX W MNPUKIaAHbIX pasfenos AucumnavH  (Mogynei),
onpefenaroLLmMX HanpaBieHHOCTb (Npoduab) nporpaMmel maructpatypsl (MK-1);

CNOCOBHOCTb NPUMEHATL METOAUYECKMNE OCHOBbI MPOEKTUPOBAHUSA, BbINONHEHUSA NONEBbIX
1 NabopaTopHbIX BMONOrMYECKMX, 3KOOTUYECKNX WUCCNeA0BaHWA, UCMOMb30BaTb COBPEMEHHYHO
annapatypy ¥ BblY4UCUTE/IbHbIE KOMMJIEKChI (B COOTBETCTBUM C HanNpaB/ieHHOCTbIO (NMpodunem)
nporpammbl Maructpatypsl) (MK-3);

CNoCcoBHOCTb reHepMpoBaTh HOBblE UAen U MeTofu4yeckue peweHuns (MK-4).

B pesynbTate U3yyeHums y4ebHOW AUCUUNANHBI CTYAEHT AO/KEH

OPMEHTUPOBATbLCA: B COBPEMEHHbIX NPO6/eMax 1 MeTodax 6MOPU3NKKN (DOTOCUHTE3],;

3HaTb: CTPOeHMe  (POTOCMHTETMYECKOro annapara; OCOBEHHOCTM  MexXaHU3MOB
MOr/NOLLEHNS CBETOBON 3HEpPruM BeLeCTBOM; MeXaHW3Mbl MUTpaumMn v nepeHoca 31eKTPOHHOMO
BO3OYXXJeHUs; (U3NYECKMe MeXaHU3Mbl 3/1eMEeHTapHOro akTa MepeHoca 3/IEKTPOHOB Npu
(hOTOCUHTE3E;

yMeTb: (DOPMYyNMpoBaTh LeNn U 3afavm IKCnepuMeHTaNbHbIX MUCCefoBaHUA B 061acTu
OMOMM3NKM POTOCMHTETUYECKMX NPOLECCOB, MeXaHM3MaxX MUrPaLnn aHEPTnN BO3BYXXAEHNS;

BNafeTh: TEOPETUYECKMMMN 3HAHUAMM N NPAKTUYECKUMWN HaBbIKaMW, HEOOXOAUMbIMU N5
onucaHWs ¥ aHanM3a MpOLECCOB 3MEKTPOHHOrO TpaHcnopTta, paboTbl (POTOCUCTEMBbI 2 U
KMCNOPOA-BbILENAIOLEro KOMMIEKCa BbICLUMX PACTEHUI U MUKPOBOLOPOC/IEN.

4, CopfepxaHue gucumnanHbl 1 (opMbl OpraHu3aumnm yyebHoro npouecca

OvcumnnnHa «MexaHn3Mbl TpaHCchopmaL My 3HEPrnn B POTOCUHTE3e» MpeaycmaTpuBaeT
cnegyowine ¢opmbl  OpraHu3auun yyebHOro npouecca: fieKuun, nabopaTopHble 3aHATUS,
camocTosiTeNlbHast paboTa CTyeHTa.
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Matepan  u3naraetcas  C  UCMNONb30BaHMEM  OOBACHUTENIbHO-WUTOCTPATUBHbLIX
N 3BPUCTUYECKUX METOAO0B 00yyeHus. B yyebHOM npouecce MNPUMEHAKOTCA aKTUBHblE U
WHTEepPaKTUBHbIE (hOPMbI NPOBELEHNS 3aHATUI (pa3bop KOHKPETHbIX CUTYyauuii, AUCKYCCUs U T.4.).

CamocTonTenbHas paboTta CTYLEHTOB NpefycMaTpuBaeT MOLrOTOBKY K /1a60paToOpHbIM
3aHATUAM, UM3ydyeHuMe Y4ebHOM © MeTOLMYECKOW fuTepaTypbl, COCTaB/eHWE KOHCMEKTOB,
BbINO/IHEHNE UHANBUAYANbHbIX 33faHNIA.

MopAaaKoBbI
HOMep ¥ Tema

KpaTkoe cogep>kaHue Tembl

Cogep>KaTesbHblin Mogynb 1

Tema 1. MMornoweHne cBeTa, (NyoOpecueHuMs, TennoBas KOHBepcus
Mpouecchl 3Heprum BO36YXAeHUA. KBaHTOBbIA BbIXOL JIOMUHECLEHUMM, 3aKOH
B3aUMOLENCTBUSA BasunoBa, ypaBHeHue LUTepHa-®onbmepa. MoauduumposaHHaa Teopus

CBeTa C BELLECTBOM

LLTepHa-donbmepa. [lornoweHne cBeTa BeLecTBOM, 3aKoH byrepa-
NambepTa-bapa. KBaHTOBbIA BbIXOA4 NHOMUHECLEHUMM Ul ANUTENbHOCTb
BO36Y)XXAEHHOIr0 COCTOSAHUSA. Ko3a(hthmumeHTbl DiHLWITeHa, oTpuLaTeNbHOe

norfoweHne (ycuneHue cBeTa), CYNepAOMUHECLEHUMSA, reHepauus
Na3epHoOro M3nyyveHus.
Tema 2. CraTuyeckoe W  AMHAMWUYECKOe TylleHue  diyopecLeHunn.
lMepeHoc 3aHeprum KOHUEHTpauMoHHOe TyLLeHne NIOMUHECLeHLMN. MpakTnyeckne
3NEKTPOHHOIO npumeHeHns. NMpasuno JleBlWnHa, 3epKanbHad cummeTpua, 0-0 nepexop.
BO30Y>XJeHus TemnepaTypHOe TyLleHWe NOMUHecLeHLMn. PyopecueHuns LUMepoB K
aKCUMepoB. OddekT cuta.  TPUNIETHbIE  COCTOAHUA  GUOMONEKYI.
docgopecyeHuma.  M3nyvatenbHoe — BpeMa  KM3HWM.  3aMefJieHHas
(iyopecueHUMs M ee MpaKTUYecKue MpuMeHeHUs. TemnepatypHas
3aBUCUMOCTb 3aMef/IEHHO yopecueHunn. TyleHne gocthopecLleHLmn.
Tema 3. MpubnnxeHune [BYXYPOBHEBO CUCTEMBI ons
MexaHu3Mbl KBAHTOBOMEXaHWYECKOro OMNucaHus 3/IEMEHTAPHOr0 akKra mnepeHoca
MUrpauuy aHeprum aHeprun. AuccunatuBHas cuctema. Aunonb-AunofibHoe B3anMOLercTBUe.
3NEKTPOHHOIO Mepexonbl B KBa3WHeNpepbIBHOM crnekTpe. Teopua dépctepa. VHTerpan
BO30Y>XJeHuA NepeKpbITUA, OPUEeHTaUUOHHbIN akTop, pagnyc ®Pépcrepa. Ycnosus
npuMeHUMocTn Teopun ®Epctepa. Vicnonb3oBaHue Teopun PEpcTepa 4nd
OLlEHKM pacCTOAHUA MexXay Monekynamu. [unofib-kBafpynosibHoe |
KBafpynonb-KBaLpynonsHoe B3aumogeincteme. OOMEHHO-Pe30HaHCHbIN
NnepeHoC SHepruu.
Tema 4. MnurmeHT-6€M1KO0BbIE KOMIM/eKChbl BbICLUMX  pacTeHul n
Mpoveccobl LmaHobaKTepuil. MMpocTpaHCTBEHHAA  OpraHuM3auus MATMEHTHOrO
MuUrpaumm saHeprum annapata. CnekTpanbHble XapakTepucTUKW, MyTM MUTPauun 3SHepruu.
B aHTeHHOM [poueccbl aHHUTUAALMM 3NEKTPOHHbLIX BO30YxAeHWA. Mogens Latua
annapate BbICLUMX A/ OMpefeneHUs KOHCTaHT MWUrpauun 3Heprum u nepeHoca 3neKTpoHa.
pacTeHuiA n TemnepatypHasd  3aBUCUMOCTb  CKOpPOCTEM  MUrpauum  3Heprum.
LmaHobakTepwuii PekombuHaumsa 3apagos B PLL, pekoMOWHaUMOHHAsA NHOMUHECLeHLUs
CBETOCOOMPAtOLLEN aHTEHHbI. JKCMepUMeHTaslbHbIe AaHHble M0 MepeHocy
BO30YXXJEHNA B aHTEHHbIX KOMMekcax. HepoToxMMmyeckoe TyLleHMe B
aHTEHHE BbICLUMX pACTeHWA (3eaKCaHTWMHOBbLIA LMK) U LMaHO6GaKTepui
(opaH>xeBbIli KAPOTUHOUAHbIV 6ENOK).
Cogep>KaTeNbHblin Moaynb 2
Tema 5. Peakunsa (oTocuHTe3a B 06LLeM BUAE AN PACTEHUIA U NYPRYPHbIX
MepeHOC W 3axBaT OakTepuid. PeakuMOHHblE LEHTPbl U  cBeTocOoOMparoLllas aHTeHHa -
3Heprum OCHOBHblE Y4acTU (POTOCUHTETMYECKOro arnnapara, B KOTOPbIX MPOTEKatoT
BO30Y)XXAeHNA y nepBuyHble ((hr3mdeckne) npoueccbl. TMUrMeHT-6eN1KOBble KOMIMIEKCHI
nyprypHbIX PEaKLUMOHHbIX LEHTPOB W aHTEeHHbl - COCTaB MWUIMEHTOB, 6e/IKoBble



bakTepuii

Tema 6.

DNEeKTPOH-
TpaHCnopTHas
Lenb OKCUTEHHOro
(hoToCUHTE3A

Tema 7.

SNeKTPOoH-
TPaHCNOPTHbIE
KOMMOHEHTBI "
Ku1cnopos-
BblJeNALWMnin
KOMMJIEKC

KOMMOHEHTbI. [1pOCTPAHCTBEHHbIE CTPYKTYPbl PEAKLMOHHOr0 LEeHTpa,
nepuepnyeckoro (LH2) n npuueHtposoro (LH1) cBeTocobuparoLimnx
KOMM/IEKCOB MypnypHbIX 6akTepuin. CUMMETPUYHbIE KOMbLEBbIE arperarbl
MONeKy 1 6aKTepUoXIopounia B aHTEHHe - 3KCUTOHHOE B3auMOAENCTBYE,
fenokanunsaums BO36Y)XAeHWiA no HECKO/bKUM MO/IeKynam
bakTepuoxnopogunna. CnekTpasnbHble NPOABMEHNS SKCUTOHHOW NPUPOAbI.
[MepeHOC aHeprun BO30YXAEHUSA B AWUNOSb-AUMNONBHOM NpubamkeHun (no
®épcTepy). KonnektuBHble (3KCUTOHHbLIE) 3/IEKTPOHHbLIE BO30OYXJEHWUA B
cBeTocobmMparowmx Komnnekcax. MoguduuuposaHHas Teopua Peadunga
n 0606LWeHHas Teopus PepcTepa.

OKCUreHHbIn (hoToCMHTe3. [epBUYHbIE NPOLEecChl B (POTOCUCTEMAX.
PasgeneHve 3apsgoB. MexaHuW3Mm TpaHC(hOpMauuMyM CBETOBON 3HEpPrun B
XUMUYeckyto. Tunbl goTtocucTeM. Z-cxema. Jlokanusaums KOMIMJIEKCOB
(hOTOCUHTETMYECKOW  uenn B (DOTOCMHTETUYECKMX  MeMbpaHax.
MnacTtoxmHoH. Komnnekc uuToxpomoB b6f. Q-umkn. TMnacTtoumaHuH.
dotocuctema 1 n gotocmuctema 2 (PC 1 n dC2). CeetocobuparoLnii
komnnekc (CCK2) u ero nurmeHtbl (Xnopotunsibl, (OUKOOUINHBI,
KapoTUHOUABI).

ANeKTpoH-TpaHcnopTHble  (3T) KOMMOHEHTbI, KO(aKTopbl W”
pefoKc-aKTMBHbIE KOMMNOHEHTbI PC2. OKUCANTENbHO-BOCCTAHOBUTE/bHBIE
noTeHymanbl. P680. Twupo3nH Yz. Kucnopoa-BblAeNsOWMin  KOMNIEKC
(KBK). AkuentopHas cTopoHa. ®POTOMHIMOMpOBaHME: [LOHOPHOE W
aKLenTopHoe; MapraHuesas runoTesa. 3awiuta OT (POTOMHIMOUPOBAHWUA:
cuHTe3 6enka D1; umMtoxpom b-559; KapoTUHOMbI; KCAHTO(MUIbHBIN LK.
CtpykTtypa Mn/Ca knactepa. JluraHgbl, cBs3biBatowme Mn/Ca knactep.
PYHKLMA MapraHua B OKUCNEHUN BOAbl. YeTbipexTakTHas nepuoauyHOCTb
Bbl4eNEeHNA KUCoPoAa. S-UuKn.



TemMaTUYecKUiA nnax

HasBaHus cofepxxaTenbHbIX MOAYNeN N Tem

Tema 1.

Mpovueccbl B3aMMOAeCcTBMS CBETa C BELLECTBOM
Tema 2.

[MepeHOC 3Heprumn sNeKTPOHHOI0 BO30OYXAEHUA
Tema 3.
MexaHn3mbl
BO30Y>KaeHNA
Tema 4.
MMpoueccbl MUrpauum 3Heprum B aHTEHHOM annaparte
BbICLUMX pacTEHUI 1 LnaHobaKTepuia

MUTPaLUN  3HEPTUM  3NEKTPOHHOTO

MToro no 1 cogep>kaTesibHOMY MOAYNIO

10

10

41

Ou4Ha#d thopma

=

i g
|

CopfepxartenbHblil Mogynb 1
KonnuyectBo yacos
3ao4yHas hopma

T P %
ﬁ”%%{aﬂagﬁ”%
E é g V\{gI-Og % Ké EE E g «gl-Og
fi E{' ﬁ fi E{' ﬁ

6 10 9

1

6 9 9

7 10 1 9

6 10 1 9

25 39 3 36



HasBaHus cofepxxaTenbHbIX MOAYNeN N Tem

Tema 5.

[MepeHOC 1 3aXBaT SHEPrUM BO3OYXKAEHUA Y NYPNYPHbIX
6akTepuii

Tema 6.
DNIeKTPOH-TPaHCMNopTHas
(hoTOCKHTE3a

Tema 7.
ONEKTPOH-TPAHCMOPTHbIE KOMMOHEHTbI
BbIENAOLWMIA KOMNIEKC

uenb OKCUreHHOoro

W Kucnopoa-

WToro no 2 copep>kaTenbHOMY MOAY/O

Bcero yacos no gucumnnuHe

10

10

31
72

=

:K_DSQJ

14

Ou4Ha#d thopma

:

CopfepxatenbHblil MOAYNb 2
KonnuyectBo yacos
3ao4yHas hopma

5 5 S 5
T N
¥ v ¥
BUAREEEIAL
f E{' ﬁ f E{' ﬁ
2 7 1n 1 10
2 6 n 1 10
2 6 n 1 10
6 19 33 3 30
14 44 72 6 66



5. MeToanYecKne pekomMeHaaunmmnm Ans MpoBeAeHUs NeKUUOHHbIX, MPaKTUYEeCKUX W
nabopaTopHbIX 3aHATUIA.

MpaKTUYeckune 3aHATUA He NPesyCMOTPEHbI YYe6HbIM NIaHOM.

TEMbl NEKUVOHHBIX 3BAHATUN

Ne KonnuecTBo
/n Has3saHune Tembl 4acoB
1 Mpouecchbl B3aMMOAENCTBMSA CBETA C BELLECTBOM 2
2 lMepeHOoC 3Heprum 3NeKTPOHHOIo BO30YXXAeHUS 2
3 MexaHn3Mbl MUTPaLMK S3HEPTUM 3NEKTPOHHOIO BO30YXAEHNA 2
4 Mpoueccbl MUrpaLMmn 3HEPrun B aHTEHHOM anmnapaTe BbICLLUMX PacTeHWiA 5
1 LmaHobakTepuin
5 MMepeHOC ¥ 3axXBaT 3HEPrUM BO3BYXKAEHNUA Yy NYPNypPHbIX 6aKTepuia 2
6 ANeKTPOH-TPAHCNOPTHAsA Lenb OKCUIeHHOro hoTocMHTE3a 2
7 DNEeKTPOH-TPAHCMOPTHbIE  KOMMOHEHTbI W KWC/OPOA-BbIAENSOLLNIA 5
KOMMJIeKC
Bcero yacos 14

TEMbl IABOPATOPHbIX 3AHATWW

No KonnyecTBO
Tema nabopaTOPHOro 3aHATUA

n/n 4yacos
1 OcHoBHble npuembl paboTsl ¢ nporpammoii USCF Chimera 2
2 3yueHne JOMEHHOI CTPYKTYpbl CBETOCOOMPAtOLLErO KOMMIeKca 2
3 N3yyeHne [OMEHHON CTPYKTYpbl W KOH(OPMaLMOHHbIX W3MEHEHWI 5

thoTocuctemsl Il
4 3yyeHre JOMEHHOWN CTPYKTYpPbl poToCUcTeMbI | 2
5 N3yyeHne CTpPOEHUS M  KOH(OPMALMOHHBIX W3MEHEHUA KUC/OPOL- 5
BbIJeNALLEro KoMmniekca
6 3yyeHne cnekTpoB NOroweHns POTOCUHTETUYECKUX NMUTMEHTOB 2
7 N3yyeHne COCTOAHUSA (hOTOCUHTETNYECKOI O annapata 5
(hnyopuMETPUYECKUM METOAOM
Bcero vacos 14

6. MeTognuyeckme peKOMeHgauunm no opraHusalLnMmM CcaMoCTOATeNbHOW paboThbl
CTY/EHTOB.

KonnyecTBo
Ne n/n Ha3saHune Tembl
4acos

Tema 1 KoappuumeHTbl  DiHWTEAHA,  OTpMUATENbHOE  MOrOWEHNe

(ycuneHue cBeTa), CyNeprOMUHECLEHUMNA, TeHepauus nasepHoOro 4

N3yYeHws.

MoaroToBKa K JTabopaTopHoii pa6oTe 1 2
Tema2 TemnepatypHas 3aBUCMMOCTb  3aMef/IeHHOW  (pnyopecLeHUmn. 4

TyweHuve hocdopecLeHLmnn.

MoarotoBka K JlTabopaTopHoi paboTe 2 2
Tema 3 [Aunnonb-kBagpynosbHoe " KBaApynosib-KBagpynosbHoe 5

B3anmopeicTeme. O6MeHHO-PE30HAHCHbIV NEPeHOC 3HEPTUN.

MoaroToBKa K JlabopaTopHoli pa6oTte 3 2

Tema4 HeoTOXMMMYECKOE TyLIEHWE B aHTEHHE BbICLUMX PACTEHWUIA
(3eakcaHTMHOBBLIA  UMKI) U UmMaHobakTepuin  (OpaHXXeBblil 4
KapOTUHOUAHbIV 6enoK).
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MoaroToBKa K JlabopaTopHoli paboTe 4 2
Tema 5 KonnekTuBHble  (3KCUTOHHbIE)  3N1eKTPOHHbIE  BO30OYXJeHWA B
cBeTocobmparolmx  Komnsekcax. MoauduumpoBaHHas — Teopus 5

Peagunga n 0606LLeHHas Teopus depcTepa.
MoaroToBKa K JTabopaTopHoli pa6oTe 5 2
Tema6 Csetocobupatowmnini  komnnekc (CCK2) w1 ero  nNUIrMeHTbl 4
(xnopotunnbl, PUKOOUINHBI, KAPOTUHOWAbI).
MoarotoBka K JTabopaTopHoii paboTte 6 2
Tema 7 ®yHKUMA MapraHua B  OKUCMeHMW BOfAbl.  YeTblpexTakTHasa 4
NepUOAMNYHOCTb BbIAENEHNS KACIOPOZa. S-LKA.
MoaroToBKa K JTabopaTopHol pa6oTe 7 2

Bcero yacos 44

7. NHanBnayanbHble 3aaHusa
NHanBuayanbHble 3afaHns cofepXarca B Y4ebHO-MeTogM4ecKoM nocobun «Pusmko-
bnoniornyeckas oLeHKa nepBuUYHbIX MPOLLECCOB (POTOCMHTE3ax.

Mpumep MHAMBUAYANLHOTO 3a4aHuNA

CornacHo HoMepy BapuaHTa pacCMOTpUTE CTPYKTYpbl CBETOCOOMPalOWMX KOMMIEKCOB
(CCK) pas3nuuHbix opraHu3MoB. OnpefenvTte LOMEHHYIO MNPUHALNEXHOCTb OTAE/bHbIX Lenei
Mosiekynbl. OKpacbTe [OMeHbl B pa3Hble LBeTa. B npegenax OTAeNbHbIX [OMEHOB Haigute BCe
(boTONUIrMeHTbl M KapoTUHOWAbI,  BblAeNWTe  UX  OTAe/NbHbIMW  uUBeTamu.  OueHuTe
MPOCTPaHCTBEHHOE Pacno/ioKeHWE OCHOBHbLIX W BCMNOMOratefbHbIX (POTOMUIMEHTOB U KPaTKo
0XapaKTepusyiTe NX porb.

Tabnuuya - CTpyKTypbl cBeToCcObMparowmnx komnaekcos (CCK) pa3nnyHbiX opraHn3MoB

Bap-T Ha3B£;1H|/|e OGbekT OpraHusm
(harina

1 2bhw.cif CCK Il Fopox nocesHoi (Pisum sativum)

2 5zji.cif Komnnekc ®C 1 CCK I unll Kykypy3a caxapHas (Zea mays)

3 6et5.cif CseTtocobupatowmii komnnekc | Blastochloris viridis

4 4clz.cif CCKII LLInnHaT oropofHslii (Spinacia oleracea)
5 4lm6.cif CCK I KpuntomoHaga Hemiselmis virescens
6 1dx7.cif CCKI Rhodobacter sphaeroides

7 4lmx.cif  CCK I KpuntomoHaga Hemiselmis virescens
8 llgh.cif CCKI Phaeospirillum molischianum

9 4Ims.cif  CCK KpuntomoHaga Chroomonas sp.

10 3pl9.cif MuHopHbIn CCK LLInmHaT oropogHbIli (Spinacia oleracea)

8. KOHTpO/ibHbIe BONPOCHI K MPOMEXYTOUYHOW aTTecTayumu

Bonpocbl K 3K3aMeHy

1 KoagpduumeHTbl  DliHWTeliHa.  CMOHTaHHOE U BbIHY)X/EHHOE  U3NYYeHNe.
OTpuuaTesibHOe NOTrMOLEHNE, TeHepaL s Na3epHOro U3yYeHus.

2. JKcnepuMeHTaNlbHble MOAXOAbl W A0Ka3aTenbCTBa, fleXallMe B OCHOBE Z-CXEMbI
3N1eKTPOHTPAHCMOPTHOM Lenu hoTocUHTe3a. Ee OCHOBHbIE MOMOXEHMS, 3HaUYeHVe. COBpPeMEHHOe
OTHOLLEHWE K CXEME.

3. Moka3saTeNlb NOrNoWeHNs, KO3PULMEHT IKCTUHKLMM, ONTUYECKast NIOTHOCTb, CeYeHUne
nornoweHns. COOTHOLEHNS MeXAY 3TUMU BENNUYNHAMM.

4, MogaynbHbliA MPUHUMN OpraHM3auun 3NeKTPOH-TPAHCMOPTHOM Lenu (oTOCMHTE3a.
OCHOBHble X/0POGhUNN-COAEPXKALLMEe MUTMEHT-6€/1IKOBbIE KOMMNIEKCbl. DNEKTPOH-TPAHCMOPTHbIE
KOMM/EKCbI.
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5. 3akoH byrepa-/lambepTa-bepa. HaTypanbHbI U AeCATUYHbBIA NOKa3aTenn MornoLweHuns,
CeyeHne NornoweHns, KoaPMUUNEHT SKCTUHKLMMN. MNPUYMHBI BOSMOXHBIX OTK/IOHEHWI OT 3aKOHa
byrepa-/lambepTa-bepa.

6. [MoaBMXHbIE MNEpPeHOCUYMKM B 3NEKTPOH-TPAHCMNOPTHOM Lenu QoTocuHTesa. WX
opraHu3auns, noKanmsalma B XN0ponnacTe U 3HayeHne

7. OTtpuuatenbHoe nornouieHne (ycuneHne cBeTa, nasepHblil  addekT). MeTog
MUMNYNbCHOW (hiyopumeTpun. Murpaums sHeprum 8 ®Cr1.

8. Conpsratrowmin Komnaekc xa1oponnactos. Jlokanusayms B MembpaHe, Cy6beanUHNYHBI
cocTaB, ()YHKUNW CyObenHUL, KOH(OPMaLMOHHbIE N3MEHEHNSA B NPOLIecCe (DYHKLNOHMPOBAHNS.

9. Bpems >XW3HWM BO3BGYXXAEHHOIO COCTOAHUA. KBAHTOBBIA BbIXOL (yOpecLeHUNN.
YpasHeHue LLTepHa-donbmepa. Murpauns aHeprum 8 ¢Cr1.

10. CeeTocobupatowwmii komnnekc n 8apo ®C2: nonnnenTUAHbIA COCTaB U CTPYKTypHas
opraHu3aunsa. OCHOBHasA W BCnomorartesibHas 3NeKTPOoH-TpaHcnopTHble uenu ®CI: xumnyeckas
npupoaa KOMMOHEHTOB, OKWUCINTENbHO-BOCCTAHOBUTE/IbHbLIE MOTEHLMaNIbl, CKOPOCTb NepeHoca
3N1EKTPOHOB, PYHKLMOHAbHASA PO/Ib KOMMOHEHTOB.

11. KBaHTOBOMEXaHWYeckKoe oOnucaHue MUrpauumM 3Heprum Mexzay OfMHaKoBbIMU
aToMamu B [IBYXYPOBHEBOM MpUGAMXeHUn. Murpaumns aHeprum npu cnabom Aunonb-AMnosibHOM
B3aMMOAECTBIN.

12. OpraHuszauus 31eKTPOH-TPAHCNOPTHOW Lienu Ha LOHOPHOM yyacTke ®CI1. Kucnopog-
Bblgensaowmii komnnekc (KBK). CTpykTypa mapraHueBoro knactepa. Llukn S-coctosiHwii. Ponb
TUpo3nHa Yz. MeToabl uccnegosaHnsa ®CIr1 n KBK.

13.  Avnonb-gUNONbHbIA 1M OOMEHHbI MexaHW3Mbl MEpeHoca 3Hepruu. Ycnosus
npumMeHMMOCTU Teopun dPepctepa, PepcTepoOBCKUIA pagunyc.

14. ®yHKUMOHaNbHAA oOpraHuM3aumMs u CcyObeAuMHUYHbLIA cocTaB uuMTOoXpomHoro f/b
Komnnekca. B3anmocBa3b ¢ Nys0M XMHOHOB.

15. CunbHoe u cnaboe B3aMMmogelicTBme. [lepeHOC 3Hepruu npu AUNOMb-AUNONbHOM
B3aumogenctemn. dopmyna Pepcrepa, (pepcTepoBKuUii paguyc. WM3mepeHWe BpeMEHU >XXU3HU
BO30Y>X/IleHHOr0 COCTOAHUA (MMNYNbCHaA PyopMeTpus).

16. CTpYyKTYpHO-(PYHKLMOHaNbHasa opraHusaumMa Komnnekca P W, nokanmsayms B
mMeMmbpaHe, CyObeAVMHUYHbIA COCTaB, (QYHKUMM cybbeauHny. OpraHusaums 31eKTPOHHOMO
TpaHcnopTa ¢ LOHOPHOW M aKLenTOPHIA CTOPOHbI. LIMKNMYeCKnin MOTOK 3N1eKTPOHOB BOKpYr ® U,
ero y4yacTHUKU. ®n3M0N0rnyeckoe 3HayeHme LuKna.

17. Teopua depcTtepa U ycnoBusa ee npuMeHUMOCTU. Mwurpauusa aHeprum npu AMnNosb-
KBaZpynonbHOM 1 06MEHHOM B3aUMOLENCTBUSX.

18. ®oTodochopunuposaHue. MpUHLMUNMANbHbIE MeXaHU3Mbl conpsXeHUs. OCHOBHbIe
TpeboBaHNA XEMMUOCMOTUYECKOTO0 MeXaHU3Ma COMPSXeHWs W WX COOTBETCTBME CTPYKTYPHO-
(hYHKLMOHAIbHOW OpraHu13aLmmn Tunakoma.

19. Bpems XuU3HW BO30YXXAEHHOI0 COCTOAHMA. CKOPOCTN MUTpaLuy SHEPrun Npu AUNosb-
ANMNONIbHOM, KBafpynonb-KBaApynoabHOM M 06MEHHOM B3aUMOAENCTBUSIX.

20. CTpYKTYypHble CBOICTBa M 0COOEHHOCTM CMEKTpa NOroLeHns xnopodunna a.

21. Tunbl oTocncTem. OKCUTEHHBIA (POTOCUHTES.

22. OcobeHHOCTM (HOTOCMHTETUYECKOro amnnapata nyprnypHbiX 6akTepuit. KonbLesas
cTpykTypa CCK. Murpauuns aHeprum.

23. OpraHusauma v nokanmsaums gotocucteMbl Il B POTOCMHTETMYECKMX MembpaHax:
MeMb6paHHble npenapatbl PCI1, cBeTocnbuparoLwmii Komnnaeke n a4po ®CI, peakLMOHHbIV LEeHTP
®CI. MobunbHbln CCK ®CIN.

9. O6pasel, MOAY/IHOTO KOHTPONA

Bonpocbl K MOAY/TbHOMY KOHTPO/IHO
1 WHAYuMpOBaHHOE M BbIHYXXAEHHOE M3yyeHve. Teopus SHLLTERHA.
2. Bpemsa  Xu3HM  BO3OYXAEHHOIO  COCTOSHUA  MOMeKyn.  M3nyyaTefibHble  U”
6e3bl3nyyaTenbHble Nepexosbl.
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3. Z-cxema 3/1IeKTPOHTPAHCNOPTHOM Lienu.

4. TlokaszaTenn MNOrMOWEHNS, UCMYCKaHWS, ONTUYECKON MAOTHOCTM BewecTBa. CeyeHue
MOr/OLLEHMS.

5. TIMrmeHT-6e/1IKOBble W 3/1eKTPOH-TPAHCNOPTHbIE (POTOCUHTETUYECKME KOMMJIEKCHI.

6. MoAynbHbIA NPUHLMN OpraHn3aLum 3N1eKTPOH-TPAHCNOPTHOM Lenun (hoTOCUHTE3A.

7. 3akoH byrepa-/lambepTa-bepa.

8. Jlokanm3auus 1 OCHOBHble PYHKLMM MNOABVKHBIX (DOTOCUHTETUYECKNX NEePeHOCUNKOB.

9. OTpuuaTenbHOe NOrMoWeHNe. YcuneHne ceeta. J1azepHblli adgekT.

10. OCHOBHble 3aKOHOMEPHOCTU MUrpaLuu aHeprun B potocucteme 1.

11. Komnnekc xnoponnacToB - JfioKanu3aums B MembpaHe, CyObeAMHUYHBIA COCTaB,
(PYHKLMKN, KOHOPMALMOHHbIE N3MEHEHUSA.

12. ¥YpaBHeHue LLITepHa-®onbmepa.

13. TMoHATUe KBAHTOBOIO BbIX0Aa hoTocucTeMbl. CNOCobbl BbIYMCNEHUS.

14. CeTocob6upatowmini komnaekc gotocuctemsi I (PCI).

15. OcHoBHas 1 BCcrioMorarteibHas 3/1eKTPOH-TpaHCNopTHble uenu PCrl.

16. PeakunoHHbIl LeHTp ®CIM. Mo6unbHbin CCK ®CI

17. Murpayms aHeprum npu cnabom AnnoNb-AUnoibHOM B3auMOAECTBUN.

18. Kucnopoga-sbigensatowmii komnnekce (KBK).

19. CTpyKTypa MapraHueBoro knactepa. Linkn S-coctosHuii. Ponb TuposnHa Yz.

20. MeTtoabl nccnegosaHnsa eCI un KBK.

21. Teopusa depctepa. PepcTepoOBCKMil pagnyc.

22. LUMTOXPOMHBIA KOMMNEKC - NOKann3aums, CTpOeHMe U PYHKLUN.

23. CTpYKTYpHO-(hyHKLMOHaNbHaA opraHu3auua komnnekca ® .

24. dotodochopunmpoBaHue. MNMpUHUMNMANbHbIE MEXAHNU3MbI COMPSXKEHWS.

25. CKOpoCTM Murpaumnmn saHeprum npn Aunonb-gunonbHoOM, Keaapynonb-KBagpynonbHOM
N 0OMEHHOM B3aVMOLENCTBUAX.

26. CneKTpbl NOrNoOLWeHnsa OTOCUHTETUYECKUX MUTMEHTOB.

27. OCo6eHHOCTM (POTOCUHTETUYECKOTO annapaTa NypnypHbIX GakTepuii.

28. Meton (hnyopuMeTpUYECKMX — uccnefgoBaHuii  coctosiHus  PCI.  MmnynbcHas
thnyopumeTpus. JlasepHas GpayopumeTpus.

10.06pa3sel, aK3ameHaLMOHHOTO buneta

Moy Blrno «joHEUKM HAUNOHATIbHbIM YHUBEPCUTET»

HanpasneHne NoAroToBKu: 06.04.01 buonorua

MarucTepckaa nporpamma: 6rogmsmnka

Mporpamma NOAroTOBKU: akafjemMuyeckaa marmcrpaTypa

CemecTp |

YyebHas gucumnanHa MexaHun3Mbl TpaHcopmaL U sHeprum B POTOCUHTE3e

AKSAMEHAUMOHHBIM BUNET Ne 1

1 KoapduumneHTbl IiiHWTENHA. CNOHTAHHOE W BbIHYX/JEHHOe wu3nydyeHune. OTpuuaTesibHoe

MOrNoLEeHNe, reHepauus Na3epHOro U3yyeHms.
2. Annonb-AUNoNbHbIA M 0OMEHHbI MeXaHW3Mbl NMepeHoca 3HEPrK. YCNoBUS MPUMEHMMOCTY

Teopumn depctepa, hepcTepoBCKMiA paanyc.

YTBEPX/eHO Ha 3acefaHnmn Kageapbl 6Mopu3nKn
MpoTokon Ne or ,__ "7 20 T

[ekaH 6uon. akynbteTta Mopeuknii O.C.
OK3ameHaTop becnanosa C.B.
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11. O6pasel, TeCTOBOro 3agaHuns (Npu HaMumKn)

TecToBble 3afaHUM  NpWBEAEHbl B  Y4YeGHO-METOAMYECKOM  nocobun  «DU3nKo-
6ronormyeckas oLeHKa NepBMUYHbIX MPOLLECCOB (HOTOCUHTE3A.

Mpumep TeCcTOBOro 3afaHusa

1.3aBNCMMOCTb 3HEPreTUYecKoro BbIX0AAa NIFOMUHECLEHLMN OT [A/IMHbI BOJIHbI BO36Y>XKAatoLLEero
CBETa MOXKHO OnmncaTtb C NOMOLLbIO:
a. 3aKkoHa CToKCa;
b. npasuna Kawu;
C. npasuna JleBLUWHa;
d. 3akoHa BaBunosa.
2. Kakue Tunbl TywweHns hnyopecLeHLMn COOTBETCTBYIOT AUHAMUYECKOMY TYLLEHUIO?
a. KOHLEHTPaLMOHHOE;
b. TepMmoAMHaAMMYECKOE;
C. BUOXMMUYECKOE;
d. MexaHn4ecKoe;
e. TemMnepaTypHoe.
3. YpaBHeHue LLTepHa-PonbMepa ONUCLIBAeT:
a. MpaBuo 3epKanbHOW CUMMETPUN;
MPOLLeCC CTaTUYECKOro TYLLIeHUsA yopecLeHLunn;
NpoLEecc AUHAMUYECKOTO TYLLUEHUS (IyOpecLeHLNN;
npoLecc N3MeHeHNs BENNYNHbI KBAHTOBOMO BbIXOAA;
. mpouecc 6e3bl3NlyyaTenbHOro nepexofa 3/7eKTPOHA U3 BO36GYXAEHHOro CUHINETHOrOo
COCTOSHUA.

4. Bpems 3aTyxaHus (hyopecLeHLumn dayopodopa MOXHO ONPeAennTb C MOMOLLbIO CNeAYIOLLEro
BbIPAXKEHMUS:

®oo0oC

=L

a r;
T=-!

b. r +k
"

c k1+k2

T="p
d. A

5. KBaHTOBbIN BbIXOL U BPeMS >XM3HU BO3OYXAEHHOI0 COCTOAHMSA (Dyopodopa CBA3aHblI Mexay
co60Ii CnefytoLLM BblpaXXEHNEM:

Q=1

a. T
Q=T

b. T ;
Q=-

C. T ;

d.Q =71710.

6. YKaXnUTe OT/IMYMTENbHbIE NPU3HAKM CTATUYECKOTO TYLLEHWUS NHOMUHECLEHLMN:
a  YMeHbLLUEHVE J0NW MOMIEKYN NFOMUHOMOpPa, 061aAaloLMX NOMUHECLEHLMEN;
b. M3MeHeHWe CMeKTPOB TMOr/MOWEHNS U NHOMUHECLIEHLMX NOMUHOGOPa B NPUCYTCTBUM
TyWwnTens;

C. CHWXEHMWe KBaHTOBOrO BbiX0fa (/yopecueHUnn [OHOpa B MPUCYTCTBMM aKuenTopa
3Hepruu;



14

d. HeusMeHHOCTb BbIXOfZa JIIOMWUHECLEHLUN pacTBopa JIIOMUHO(OPA, COLEPXKaLLero
TyLWwnTeNb Npu pasbasneHunu;

e.  CMNOHTaHHOE M3NYyYeHNe;

f.  KOHUeHTpauusa TyLWnTeNs U NIOMUHOMOpPA SO/MKHBI BbITb OLHOI0 NOPALKA.

12. Kputepumn oueHnBaHuA
Pe3ynbTaTbl MPOMEXYTOYHON aTTecTauun OLEHMBAKTCA MO FOCYAAapCTBEHHON LiKane W

wkane ECTS.

dopma KOHTpOnA bannebl
. BbinonHeHne nabopaTopHbIX paboT 12
CopepxarencHbli Moy 1 CamocToaTenbHaa paboTa 8
BobinonHeHne nabopaTopHbIX paboT 12
CogepxatenbHblil MOAYNb 2 CamocTosTensHas paboTa 8
MogynbHbIl KOHTPO/Ib 20
JK3aMeH 40
O6wwuin utor 100

Co0TBETCTBME roCyAapCTBEHHON LLUKa/bl OLEHVBAHNS
aKajeMmn4yeckom ycnesaeMocTu 1 wkanbl ECTS

OueHka
OueHka  no 100-6annbHoA OueHKa No rocyapCTBEHHON WKane OugeHKa no
no wkKane LKanae, KotTopas (sKk3ameH, AndhepeHUNPOBaHHbIN rocyfapCTBeHHOW
ECTS AencTBYeT B 3a4er) WwKane (3a4er)
JoHHY
A 90-100 5 (0T/IM4YHO) 3a4TeHO
B 80-89 4 (XopoLwuo) 3a4TeHo
C 75-79 4 (XopoLwuo) 3a4TeHO
D 70-74 3 (Y40BNETBOPUTENBHO) 3a4TeHO
E 60-69 3 (yLoBNeTBOPUTESIBHO) 3a4TeHo
EX 35.59 2 (Hey,qOBneTBopMTenbyo)c HE 33UTEHO
BO3MOXXHOCTbO NOBTOPHOW CAaum
2 (Hey0BNETBOPUTENBHO)C
F 0-34 BO3MOXXHOCTbO NOBTOPHOI cAayu npu He 3a4TEHO

yCnoBUKN 06a3aTelbHOro Habopa
[ONOMHUTENbHBIX 6ann0B

3JK3aMeH oueHmBaeTcA B 40 6an/108.

[ns oueHKn sK3aMeHa npenojasarte/ib PYKOBOACTBYETCS CeAYLWUMN KPUTEPUAMM:

40-30 6ann0B - NoKasaHbl CUCTEMATUYECKME U TNTyOOKME 3HAHUA NPU OTBETE HA BOMPOCHI
ouneta;

29-20 6annoB - NokKasaHbl CUCTEMATUYECKME U TyOOKME 3HAHNA MPU OTBETE Ha BOMPOCHI
buneTa, HO Mpy OTBETe LOMYLLEHbl HECYLLECTBEHHbIE OLUNOKMY,

19-10 6annoB - MnoKasaHbl He CUCTeMaTUYeCKMe U He rnyb0oKue 3HaHMSA NpU OTBETE Ha
BOMpPOCHI buneTa, Npy 0TBeTe AOMYLLEHO HECKO/bKO CYLLECTBEHHbIX OLLUMGOK;

9-1 6ann - nokKasaHbl MOBEPXHOCTHbIE 3HAHWNA NPU OTBETE HA BOMPOCHI 6uneTa, nNpu oTBeTe
[OMYLEHO MHOTO CYLLECTBEHHbIX OLIMOOK, BOCMPOM3BeeHbl OTAeNbHbIE (PparMeHTbl Matepuana
C NMOMOLLIbIO 3K3aMeHaTopa.

0 - Mo/fHOe He3HaHWe MaTepuana.
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13. MaTepunanbHO-TeEXHUYECKOe 0becrnevyeHne y4ebHOro npouecca

[ns npoBefeHUs NEKLNOHHbIX 3aHATWIA TpebyeTca ayanTopus, 060pyAoBaHHAs Me0BOi
VAN UHTEPaKTUBHOMN [OCKON, NPOEKLUMOHHBIMU CPeLCTBaMMU U 3KPaHOM.

[ns  obecneyeHns NnabopaToOpHbIX 3aHATWUIA MO [JaHHOMY Kypcy Heob6xoaum
KOMMbIOTEPHBIA KNacc C COOTBETCTBYHOLLMM MPOrpaMMHbIM 06ecreyeHnemM, BbIXO4 B VIHTepHeT,
TEKCTOBbIE U 3N1eKTPOHHbIE pecypcbl HayyHon 61bMOTeKM yHMBEpCUTETA.

14. PekomeHao0OBaHHaa nutepaTypa

OcHoBHas

1 Burogmsnka nepBUYHbLIX (POTOCUHTETMYECKMX MPOLIECCOB [DNEKTPOHHbLINA pecypc]
yuyebHoe nocobue / [coct. C. B. becnanosa, C. B Uydwmukuin, E. C. Cepreea] ; FOY BIO
"[lOHeLKMNIN HauMOHaNbHbIA yHUBepcuTeT", Brionornyeckuii hakynoTeT, Kathegpa 6nodpusnku. -
[oHeuk : oHHY, 2017 - 9neKTpoHHbIe AaHHble (1 daiin).

2. becnanoBa C.B. ®usmko-6uonornyeckas oOuUeHKa MEPBMYHbLIX  MPOLECCOB
(hoTOCUHTE3a [DNEKTPOHHbIN pecypc] : yuebHO-meToauyeckoe nocobue / C. B. becnanosa, C. B.
Uyduuknii, E. C. Cepreea ; FOY BMNO "[OHeLuKWiA HaUWMOHaNbHbIA YHUBEpCUTET",
buonoruyecknii hakynoteT, Kadegpa 6uodpusmkn. - AoHeuk : JoHHY, 2017 - OneKTPOHHble
AaHHble (1 daiin).

3. buogmsnka makpomonekyn [SNeKTpoHHbI pecypc] : yyebHoe nocobue / [cocT.
C. B. becnanoBa, B. O. KopHueHko] ; FOY BMO "[o0HEUKNA HauMOHaNbHbIA yHUBEpCUTET",
buonoruyecknii thakynoTeT, Kaegpa 6nopmsnkn. - LoHeuk : JoHHY, 2017. - ONeKTPOHHbIe
AaHHble (1 daiin).

4. CoBpeMeHHble npobnemsl 6uonorun (brodusnka) [SNeKTPOHHBIA pecypc]: yvebHoe
nocobue / [coct. C. B. becnanosa, B. O. KopHueHko] ; TOY BIMO "[oHeLuKnNiA HauMOHaNbHbIA
yHuBepcuTeT", Buonornyeckuin dakynotet, Kadegpa 6uodusnku. - AoHeuk : JoHHY, 2017. -
ONeKTPOHHbIe faHHble (1 daitn).

5. becnanosa C.B. Buogum3snyeckne MeToAbl UCCMeAOBaHUA OUONOTMYECKUX CUCTEM.
YacTb 1 [9neKTpoHHbIV pecypc] : yuebHO-meToan4Yeckoe nocobue / C. B. becnanosa un gp. ; FOY
BMO "[oOHeukuin HauuoHa/NbHbIA yHUBepcUTeT", Buonornyeckuin akynotet, Kadegpa
onouankn. - OoHeuk : JoHHY, 2017. - DneKTpoHHble AaHHble (1 daiin).

JononHutensHasa

1 OcHOBbI MONEKYNAPHON 6uonorMn Knetkun :yyeb. nocobue / 6. Anbbeptc, . Bpeid, K.
XONKWH v ap. ; nep. ¢ aHrn. nog peq. C. M. naronesa, [l. B. Pebpukosa. - Mocksa : BUHOM.
JNabopatopus 3HaHmia, 2015. - 768 c. (3 3K3.)

2. Jomkuuybka, A. . ®isionoris pocavH : HaBYasbHWI NO0AGHUK ANA CTyAeHeB
BUWMX HaBYanbHUX 3aknagis / A. I. Jomxuubka, |. 1. MaHuyK ; YepluBeLbKuUiA HaLOHaNbHWIA
ywsepcuteT iMmeHi HOpia deabkosuua. - Yepwsly : Yepwseubkuii Hau. yH-T, 2010. - 167 c.
(1 3k3.)

3. KamkuH, A. T. ®usnonorna n MonekynspHasa 6uonorns MemopaH KeTok : yuyeb.
nocob. ans ctyaeHtos Mes. By30B / A. I'. KamkuH, W. C. Kucenesa. - MockBsa : Akagemus, 2008. -
585 ¢. (1 3K3.)

4. biogisvKa : TApYY. 4Ns CTyfh. 6toNn. cnewanbHOCTeN BuUL. Haed. 3akn. / . . KocTiok,
B. /1. 3uma, I. C. Marypa Ta w. ; KwBcbKunit Hau,. yH-T iM. T. LLieByeHKa. - KwB : KWBCbKWI YH-T,
2008. - 567 c. (51 3k3)

5. Py6uH, A. B. buomsnka: y4yebHUK ANA CTYLEHTOB BbICLUMX YYeOHbIX 3aBefeHul,
obyuarowmnxca no HanpasneHno 020400 (020200) "Buonorus™ un cneymansHocTn 020207
"Bromsnka” : [B 3 1.]. T. 3 : buousnka KeTouHbIX MPoLeccoB ; MexaHWU3Mbl MepPBUYHBIX
(oTobronornyeckmx npoueccos / A. b. PybuH. - MockBa : WHCTUTYT KOMMbIOTEPHbIX
nccnemoBaHuin ; Mxesck, 2013. - 478 c. (1 3K3)



