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I. EJb U 3AJAYM JUCHATIIAHBI

Hean: yrayOiieHue W  pacIIUpeHUE 3HAHUH O MOJIEKYJSPHBIX MEXaHH3Max
TparncopMaIi COTHEYHON JHEPrHH, JIEKAINUX B OCHOBE dHEproodecmeueHus: omochepsl, u
CIOCOOHOCTH WCIIOJIB30BaTh TOJYYCHHBIC 3HAHUS ISl PEHICHHsS NMPO(ECCHOHAIBHBIX 33134 B
cdepe OMOXUMHUH U MOJIEKYJIAPHON OMOJIOTUN PACTEHUH.

3agaun:
1. cdopmupoBaTh y CTYAEHTOB 3HAHHUA O MOJIEKYJISIPHOM CTPYKType OCHOBHBIX H

JIOTIOJTHUTEIIBHBIX (DOTOCHHTE3UPYIOIIUX MUTMEHTOB;

2. chopMHpPOBATh 3HAHUS O MPOCTPAHCTBEHHOM OpraHnu3aluy U (yHKIUN
dotocurTernueckoi enunuiibl (CCK, PLI, ®C);

3. paccMOTpeTh MEXaHU3MBI TeHepanuu acCuMmisiinoHHou cuitbl AT® u HAJIOH»;

4. natb TpEACTaBIEHHWE O BOCCTAHOBUTEIHLHOM NEHTO30(ochaTHOM IHMKIE U €ro
amanTuBHBIX Monupukanusx (Cs-, Cs- mytn, CAM-metabonu3m u GOTOIbIXaHHE);

5. TPOBECTH CPaBHUTENBHBII aHaIN3 (POTOCHHTE3a Yy PACTEHUN U OaKTEpUii;

6. MO3HAKOMHUTH C BAKHEWIIMMH MPHUKIAAHBIMA ACTEKTaMU HCIOJIb30BAHUS 3HAHHHA O
MOJIEKYJISIPHBIX ~ MeXaHu3Max (OTOCHHTE3a JJisi TOBBIIICHUS MPOAYKTUBHOCTH
CEJIbCKOXO3SMCTBEHHBIX PpPAacTeHUN U id pa3pabOTKU CHUCTEM HCKYCCTBEHHOI'O
dboTocuHTE3A.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
2.1. YueOnas mucruruinHa b1.B.JIB. 2.2 «MomnekynspHble MeXaHU3MbI (DOTOCHHTE3a»
OTHOCHUTCS K 4acTH, pOopMHUpyeMOl ydaCTHUKaMU 00pa30BaTeIbHBIX OTHOILICHUH.
2.2. Kypc MoJIeKyJIsIpHbIE MEXaHU3MBbI (JOTOCHHTE3a SBJISICTCS JIOTHUSCKUM 3aBEPIICHUEM ITUKIIA
0OTaHMYECKNX IUCHUIUIMH U (U3MOJIIOTUM PACTeHMH W Oa3upyeTrcs Ha 3HAHUSX aHATOMUH,

CHUCTCMAaTUKHU paCTeHHﬁ, OUTOJIOTUH, 6I/IOXI/IMI/II/I, T'€HCTUKHN n q)yHKHI/IOHHpOBaHI/Iﬂ
PaCTUTCIILHOTI'O OpTraHru3Ma. ﬂJ’IH HU3YUCHUA HaHHOﬁ yqe6H0ﬁ JUCHUITIIMHBI HeO6XOZ[I/IMBI 3HaHU:,
YMCHUA U  HAaBBbIKWH, q)OpMI/IpyeMBIe npeaAmCCTBYIOIIMMHU JUCIHUITIIMHAMMU «MGTOI[I)I

MOJIEKYJISIPHO-OMOIOIMYECKUX HCCIIeIOBAaHUN.

2.3. TlepeueHp mMOCIEAYIOUIMX YYEOHBIX TUCIHMIUIMH, Ui KOTOPBIX HEOOXOIWMBI 3HAHUS,
YMEHUS U HaBBIKHM, (OpMHUpyeMble JaHHOM y4yeOHOM IuCHMIIMHON: «MoeKyspHble
MeXaHM3MBI afantauuny, «MosexynspHas Onosiorus 6enkoBy, BeinonHenne BKP.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI
IIporiecc OCBOEHHs AWUCHUIUIMHBI HampaBlieH Ha (OpMUPOBAaHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxaroroBku 06.04.01
«buonorusy», npopmis «bHOXUMHUS 1 MOJIEKYIIIpHAS OHOJIOTHS»:
[IK-1: CnocobeH TBOpYECKH HCIONb30BaTh B HAyYHOW AESITEIBHOCTH TEOPETHYECKHE
3HAHUS U COBPEMEHHBIE METOAOJIOTMYECKHE MOAXO0Jbl OMOXUMHH, MOJIEKYISIPHONH OMOJOTMU U
TEeHETHUKHU.

IlepedyeHb MIaHMpyeMbIX Pe3yJbTATOB 00y4YeHHS M0 TUCUHUIIJIMHE, COOTHECEHHBIX €
HHAMKATOPAMH JOCTHKEHHUS KOMIIECTECHIIMI

Komnerennus HNuauxkaropsl Pe3yabTaTsl 00yueHus
KOMIIeTeHIU

IIK-1 WK k1.1 3HaTh: OCHOBHBIE MEXAHU3MBlI IHOTJIOLIEHHUS
Crniocoben TBOPYECKHU 3Haer COJTHEYHOH SHEpruu W TpeoOpa3oBaHUs ce B
WCIIOJIb30BaTh B HAYYHOW | TEOPETUYECKUE OCHOBBI M | XMMMYECKYIO KHHETUYECKYIO U BIIOCIEICTBUH B
ACATCIIBHOCTH MCTOHOJIOTHICCKHC MMOTEHITHAIBHYIO; TIPOOIEMBl U TOCTIDKCHHS B
TCOPCTUYICCKUC 3HAHUSA W | TIOAXOJbI OMOXHUMHH, | obacTit pa3pabOTKM HCKYCCTBEHHBIX CHCTEM
COBpPEMEHHBIE MOJICKYJISIDHOW Onosioruu

3




METOI0JIOTHYECKHUE
MOIXOIbI OHMOXUMUH,
MOJICKYJISIPHOW  OMOJIOTHH
1 T€HETUKH.

U T€HETUKH. (doTtocuHTE3a W  yaydmeHUs  (QOTOCHHTE3a
CEIIbCKOXO03SMCTBEHHBIX pacTteHuit
OHOTEXHOJIOTMUESCKMMH METOIaMHU.
YMeTh: HCIOJIb30BaTh MIOJTy9YeHHBIC
TEOPETHICCKHE 3HAHUS JUIST pereHus
(byHIaMEHTANBLHBIX W NPUKIAJHBIX  3ajad,
CBS3aHHBIX C (DOTOCHHTE30M, a TakkKe s
OCBOEHUS MOCIEAYIONNX JUCIHILIHNH MPOGUIIS.
Bnaners: TepMHHONOTHEHN, HCHONB3YEMOU B
HCCIICAOBAHUSIX MOJEKYJSIPHBIX ~MEXaHHU3MOB
(dhoTocuHTE3A.
HIIK k12 3HaTh: OCHOBHBIE METO[IBI, HCIOJIB3YEMbIE IS
VMeeT TBOpPYECKHU | U3YUCHHS  YCTPOUCTBA (hOTOCHHTETUYECKOTO
HUCIIOIB30BaTh anmapara 1 ero QyHKIIMOHUPOBAHHUSL.
TEOPETHYECKUE 3HAHUA W YMeTs: HCIOJIE30BATh CIIelHabHbIE
METOANYCCKHUEC ITOAXOAbI JIA OPMVYIIMPOBKH
COBpPEMEHHEIE A AXOIb! JUA  (OpMyIHp
3aJad  HOBOI'O MCCIIEOBaHUS B  00JacTH
METOI0JIOTHYECKUE
CTPYKTYPHI U (YHKITHOHUPOBAHUS
OIXOJIbI IS
(hoToCHHTETHYECKOTO amnmapara.
(opmysuposKu 333" | Braner: TepMHHOJNOTMEH, HCIONb3yeMoil B
HOBOI'0 MCCICAOBAHUA B | yccnemoBaHUsAX (GYHKIIMOHUPOBAHHUS
obnactu OMOXHUMHH, | OTOCHHTETHIECKOTO anMapaTa.

MOJICKYJISIPHOW  OMoJIOTHH
Y TCHETHKH.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0BeEM IUCIUIUIMHEL COCTABIAET 3 3a4eTHBIX equHuilsl, 108 gacos.

N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM SJICKTPOHHOI'O O6y‘leHI/IH 1 JUCTaHIIMOHHBIX O6p330BaTeJ'II)HBIX texHoyoruii 30 yacos.

®opMa NPOMEKYTOUYHOM ATTECTAIUN . 3a4eT.

4.1 CopepxxaHue IUCUUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHMeM BHAOB Y4eOHBIX 3aHSITUI M OTBEJAEHHOr0 HAa HUX
KOJIMYeCTBA aKA/IeMHYECKHUX YaCOB

Ne Paznen nucoumiinHbl/ TEMA g Buner yueGHOI paboThl, dopMma TeKylIero
n/H 9 BKJIIOYAst CAMOCTOSTENIbHYIO PabOTy 00YJatomMXCsl , | KOHTPOJIA
- E MPAKTUYECKYIO IOATOTOBKY U TPYLOEMKOCTh ycneBaemMocTu/
% 2 (B 4acax) ®opma
o g IPOMEKYTOUHOI
Tz, KonrakTtHas pabota npemnogaBaress ¢ =
= e 2 aTrecTaluu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
(51 = ® O«
ol « = e =) S
5% Z ; s Jlekuust | Cemunap/ KoncyabTanust 58
g = = TpakTH4ecKoe, g s
| @ = K =
) 5 ) JraGopaTopHoe S w
O < > 3aHsITHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Komnoksrnym
Tewma 1. [Ipeamer u 3amaun Kypca «MOJEKyIsIpHbIE
Pedepar
MexaHu3Mbl porocuHTe3a». OCHOBHBIE 3TAllbI B 1 13 2 2 - 9 Toknan
pa3BUTHHU y4eHUs 0 poTOCHHTE3E.
KCP
2 Konnoksuym
Tema 2. DOTOCMHTETHYECKUE TUTMEHTHI Pedepar
1] 20 4 4 i 12 $ep
Hoxman
KCP
3 Tewma 3. [lepBu4HBIE CBETOBBIC IIPOIIECCHI Komoxsuym
P pon 1] 21 4 4 1 12 Pedepar
(dhoTocunTE3a
Hoxmnang




KCP
4 Konnoksuym
Pedepar
Tema 4. TemHoOBBIE peakiyu GOTOCHHTE3A 1| 20 4 1 11 (ep
Hoknang
KCP
5 Konnoksuym
Pedepar
Tema 5. Perymsiiust u uaTerpanus GOToCHHTE3a 1| 15 2 - 11 $ep
Hoknang
KCP
6 Koutoksu
Tema 6. bakTepnanbHBI (OTOCHHTE3. DBOJIOIH Pe (bepaTYM
(borocunTE3A. 1| 15 2 - 11
Hoxman
KCP
4.2 Tl;1an BHeayIMTOPHO# caMOCTOAITE/ILHOH Pa6oThl 00y4aomuXxcsl M0 JUCIUIITHHE
CaMocTosiTenpHas paboTa 00yJaroIuXCs Y4eOHo-
METOAMYECKOE
OueHouHOE
Cemectp| Haspanue pasnena, Temsl . Cpokn  |TpymoeMKocTs o0ecrieyeHue
Bun camocTosaTenbHOi paboTsl CPENCTBO .
BBITTOJTHEHUS (uac.) CaMOCTOSITEIILHOM
paboThI
Tema 1. IIpeamer u 3amaun|[IoAroTOBKA K MPAKTHYECKOMY 3aHSATHIO C WCIOJb30BAaHUEM
Kypca «MoJieKyJIIpHbIE|KOHCIIEKTA JICKI[UH U PEKOMEHIYEMOM JINTEPATYPBI. al
MeXaHu3Mbl  PoTOCHHTE3a».|CaMOCTOATENFHOE U3YUYCHHUE TEOPETHUECKOro Marepuaa o 61
o Komnoxksuym
1 OCHOBHBIC 3TaIbI B[Bompocy «MacmTabbl ()OTOCHHTETUUECKOU AEATENLHOCTH B 3 9
pa3BUTHH YUEHUS o|ouochepe».
¢dorocuHTE3E.




CamocrosTenpHast padoTa 00ydyaromumxcs VYuebHo-
METOTNIECKOe
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosTenbHO# paboTh CPEICTBO N
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
IMoaroToBka K MPAKTUYECKOMY 3aHSTHIO C HCIOJIb30BAHHEM Konmoxsuym al
KOHCIICKTA JICKIIUU U PEKOMEHTyeMOU JINTepaTyphl. Pedepar a2
CaMOCTOsATEeIbHOE HM3YYCHUE TEOPETHYECKOTO Marepualia IIo Jloknan 61
Borpocam:  «KapoTHHOMABI:  XUMHUYECKas  CTPYKTypa, 62
Tema 2. pa3HoOOpa3ue, CBOKMCTBAa, POJb B IOTJONICHWM CBETAa U
1 DOTOCHHTETHYECKHES 3amuTe  XJIOpodWILIoB,  OMOCHHTE3», «DUKOOWILIMHEL: 5 12
MTUTMEHTBI CTPYKTYpa, CIEKTPhI TOTJIOIIEHUS, SBJICHHE XPOMATHIECKOMH
aIaTTTaIumy.
Hanucanuwe pegepara mo teme «buocunHTes xmopoduiia:
OpraHM3alys TPOIECCOB, IIEHTPHl CHHTE3a, OOHOBICHHUE
xyopodmnay. [ToarotoBka HOKIaAa W NPE3CHTALMH 110 TeMe
pedepara.
IMoaroToBka K MPAKTHYECKOMY 3aHSATHIO C HCIOJIb30BAHHEM Komnmoxsuym al
KOHCIIEKTA JICKIIUU U PEKOMEHTyeMOH JINTepaTyphl. Pedepar a2
CamocTosTeNbHOE H3yYeHUE TEOPETHUYECKOr0 MaTepuasa 1o JHoxman 61
Tema 3. [lepBuunsnie Boripocy  «OCHOBHBIE  TIOJNIOKEHHSI  XEMHOCMOTHYECKOM 62
1 CBETOBBIE MPOIIECCHI Teopun Murueray. 7 12
(dhoTocuHTE3a ITuceMeHHass paboTa — COCTaBUTH CXeMy (OTOCHHTETHYECKOU
AIIEKTPOH-TPAHCIIOPTHOM IIETIH.
Hanmcanue pedepara mo teme «Ctpykrypa u coctaB ATO-
CHUHTETa3HOTO KOMIUlekca». lloaroroBka mokmama U
MIpe3eHTANNH TI0 TeMe pedeparTa.
[MoaroroBka K MPAKTHYSCKOMY 3aHATHIO C HCIOJIb30BAHUEM Komnoxsuym al
KOHCIIEKTA JICKI[UH 1 PEKOMEHIYeMOH JIUTepaTyphl. Pedepar a2
CaMocTosTeIbHOE M3yYeHHE TEOPETHYECKOro Marepraia o Jloknaz 61
Tema 4. TemuoBsle peakiuu |Borpocy «CAM-tun  GoToCHHTETHIECKOrO MeTabonu3Ma, 62
1 dorocunresa opraHu3anus METabOIMYeCKNX CHCTEM M OHOXUMUYECKHE 9 11

TUIBD).

Hammucanwne pedepara mo BeiOpanHoit Teme «IIponcxoxaenue
Cs- u CAM-tumoB ¢GOTOCHHTE3AY, «DoTtoapIxaHuey.
[ToaroroBka JA0K/Ia/a U MPE3ESHTALMK 110 TeMe pedepara.




CamocrosTenpHast padoTa 00ydyaromumxcs

VYuebHo-

METOANYECKOE
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bug camocTosiTensHOM paboTh CPEeACTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
[ToaroToBka K NPaKTHYECKOMY 3aHATHIO C WCIIOJIB30BAHHEM Komnoksuym al
KOHCIIEKTA JIEKIINA U PEKOMEHTyEMOM JTUTEPATypPHI. Pedepar a2
Tema 5. Perymimus u Hanucanue pedepara no teme «MHTErpanus resoma Jloxnan 61
1 MHTETpalus GOTOCUHTE3A |y rracTomay. [[0ArOTOBKA JOKIAxa W MPE3EHTALUN [0 TEME 11 11 62
edepara.
pedep 1l
9
HOZ[FOTOBK& K TMPaKTHIYCCKOMY 3aHATHIO C HCIOJIB30BAHUEM al
KOHCIICKTAa JICKIUHU 1 peKOMeHI[yeMOﬁ JINTEPATYypPHhI. a2
. |CaMocTosTEeNEHOE H3YYEHHE TEOPETHYECKOr0 MaTepHayia II0 61
Tema 6. bakrepuanbHbIid
Borpocy  «OBomionusl  (QOTOCHHTE3a.  BO3HMKHOBEHHE Konnoksuym 6
doTocunres. DBooNHUs N 2
1 (oTocunTe3a OKCUTEHHOTO ()OTOCHHTE3a y CHHE-3€JICHBIX BOAOPOCIEH M 13 11 Pedepar l
TOCHUHT! .
€ro 3KOJIOrHYCCKas pOJb». I[OKHaZ[ 9
r

Hanucanue pedepara mo teme «Pa3paboTka cucrem
HCKYCCTBEHHOTO (OTOCHHTE3a».  [loaroroBka mokinaga u
NIPE3eHTalNIo 110 TeMe pedepara.

OO6muii 00eM CaMOCTOSTEITHLHOM PaObOTHI IO TUCITUILTHHE (Jac) — 66

N3 Hux o00BEM caMOCTOSTENbHONH padoThI

JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH (4Jac) - 30

C HCIIOJIb30BAHHUEM 3JICKTPOHHOT'O 06yquI/15{ 151




4.3 Copnep:xaHnue y4eGHOro MaTepuaJia

Tema 1. Ilpeamer u 3agaum kKypca «MoJieKyJsipHble MeXaHU3MbI (POTOCHHTE3A».
OcHOBHBbIE 3TANlbI B PAa3BUTHM Y4eHUS 0 GOTOCHHTE3E.
3HadyeHne GOTOCHHTE3a KakK mporecca TpaHc(hopMaluy BellecTBa M SHEPTUH B
npupoze. MacmTtaObl (OTOCHHTETHYECKOH JesTenbHOCTH B Ouocdepe. OCHOBHBIE 3Tambl B
pa3BUTHH y4eHHS O (poTOCHHTE3E.

Tema 2. ®oToCMHTETHYECKHE MUTMEHTbI

[Turmentsl  kak  QoToceHcuOmwIm3upyromue  cucrembl.  OcoOeHHOCTH
MOJIEKYJISIPHOM CTPYKTYpPbl IUTMEHTOB: TUIIBI 3JIEKTPOHHBIX MEPEX0J0B, CONpPSIKEHHAs! cUCTEMA
CBsi3el, OCHOBHOE U BO30YXEHHOE COCTOSIHUS MOJIEKYJI — IUTMEHTOB.  XapaKTepUCTHKA
Kjacca XJOpOQWIIOB KaK LUKIMYECKuX MQ-comepKamux TeTpanupposioB. XHUMHUYECKas
CTPYKTYpPa, (PU3MKO-XUMHUYECKHE U CIEKTpalbHble CBOICTBa, pa3HOOOpa3ue XJIOpOpUILIOB.
CTpyKTypbl, OTBETCTBEHHBIE 3a IOTJoLIeHue cBeTa. 3HaueHue Mg, popOMHHON CTPYKTYphl U
LIUKJIONEHTAHOBOr0 Kojbla. IloppupuHoBoe Aapo U €ro poib B NEKTPOHHOM BO30YXKIEHUH.
OyHKIMU GUTOITBHOTO XBOCTHKA B IIPOCTPAHCTBEHHON OPHUEHTAIMH IIUTMEHTOB B THIJIAKOMIHBIX
memOpanax. Ilytu nesakTuBanuu BO30YKIAEHHOTO COCTOSHUSA XJOpodwiia, MOHATHE 00
OCHOBHOM U BO30YXJEHHOM CHUHIJIETHOM COCTOSIHUSX, TPUILUIETHOE COCTOSIHHE XJIOpOoQuIIa.
Xnopoguin-6esnKkoBble KOMILIEKChl. bruocuHTe3 Xnopoduiia: opranu3aus MpoLeccoB, HEHTPhI
CHHTE3a, OOHOBJICHHE XJIOpOopUILIA.

BcnomoratenbHble  murMeHThl.  KapoTHHOWABI:  XMMHYECKas  CTPYKTYpa,
pa3HooOpa3ue, CBOIMCTBA, pOib B TOTJIOMEHHH CBETa M 3aIIUTE XJIOPO(UIIOB, OMOCHHTES.
OUKOOMIUIMHBL: CTPYKTYpPa, CIEKTPhI MOTJIOIIEHUs, IBJICHUE XPOMAaTHUECKON afarTaluH.

Tema 3. llepBu4iHbIe CBeTOBbIE MpoLecchl GOTOCHMHTE3a
CtpyKTypa M HpOCTPAaHCTBEHHAs OpraHMU3alisl CBETOCOOMpPAIOLIEr0 KOMILIEKCa,
MEXaHU3Mbl Murpauun dHeprud. CoBpeMeHHass MoOJelIb CTPYKTYpHOH  OpraHM3aluu
PEaKIIMOHHOTO IIeHTpa. MexaHu3M MpeoOpa3oBaHUsl PHEPTUU BO30YKIEHHOTO COCTOSHUS B
SHEPIUI0  pa3JefieHHbIX 3apsAfoB, CTaOWIM3alUs COCTOSIHMS — pa3eNieHHbIX  3apsioB.
DNeKTPOH-TPaHCIOPTHAS LIETb, XapaKTEPUCTHKA IEPEHOCUYNKOB, MOCIIEI0BATEIbHOCTh UX
B3aMMO/ICHCTBHUS, JIOKAIN3ALUs B MEMOpaHe. [IpencraBnenne o Qorocucremax. PaboTbl
Omepcona, binnakca. Kommnexke @C | u @CIIl. Z-cxema kak oTpakeHHE B3aUMOJIECHCTBUS ABYX
dorocucrem. Mn-conepxkanuii BOAOPACIICIUISIOMNN KOMITIeKC. MexaHu3M (OTOOKUCIIEHUS
BoAbl. llukianyeckuili M HEUMKIMYECKUH TPaHCHIOPT 3JI€KTPOHOB. OCHOBHBIE MEXaHM3MBbI U
CKOpOCTh TIepeHOca JIEKTPOHOB Ha OTJENbHBIX yuacTkax. dorodochopunuposanue. OCHOBHbIE
tunel  potodochopunpoBaHus:  IUKIMYECKUN, HEUMKIWYECKUH, TCEeBIOLMKINYECKUN.
Mexanusm QortodochopunupoBanus. OCHOBHBIE TOJIOKEHUS XEMHOCMOTHYECKOH TeopHH
Murtuemna. Ctpykrypa u coctaB AT®-cuaTeTazHOTO KOMITIeKca. B3anmoelicTBre CyOheamHUIT
compsratoniero ¢akrtopa M KaTaJIUTHUYECKOro IeHTpa. V3MeHeHHe OSHEpruu CBSI3bIBAHUS
HYKJIEOTH/IOB B KaTaJIUTUYECKUX IIEHTpaxX Kak ocHoBa oOpazoBanus ATO.

Tema 4. TemHoBbIe peakuu (POTOCHHTE3A

BoccranoBurensHbiii  meHTO30h0cdarHbil UK yriuepona (mukn KampBrHa-
bencona). Orambl, ¢epmentsl, sHepretuka. I[lukn Xotua-Cidka-Kapmmosa., Xumuswm,
SHEPreTHKa, (pU3noNIornyeckue 1 aHaTOMU4eCKre 0COOEHHOCTH pacTeHUH, UCTIONb3YIOMIMX KT
Xotua-Cmaka. IlpencraBinenne o Cs- u  Cy-pacrenusx. Tpu mnoarpynmbl  Ca-pacTeHU.
doroapixanue. XuMH3M, (u3HONOTHYECKas poOJb IUKIWYECKOTO U JIMHEHHOTro IyTei
dotonpixanusi. CAM-Tunn (pOTOCHHTETHYECKOTO METaboM3Ma, OpraHUu3alus METa0OTUISCKUX
cucteMm u ouoxummueckue Turbl. Csazb CAM-meTabommusma ¢ Cy-miukiom. [Ipoucxoxnenne Ca-
u CAM-tunoB ¢oTocuHTE3A.



Tema 5. Perynsuus 1 MHTEerpanus GorocHHTE3a

Perynsiuust cBeroBbix peakuuil. JlomomuurtenbHbii CCK-2, MexaHu3M €ro

neiictBus. Bzanmocssi3s pH TinakonaHOTro mpocTtpancTBa U ckopoctu padotst DTLL. Perynsus
peakuuii nukna KanpBuHa. B3aumMojelcTBuE XJIOPOIUIACTOB C HMTOIIIa3MoM. MHTterpanus
reHoMa M IiacToma.

Tema 6. bakrepuanabHblil poTocHHTE3. IBOIIOLMSA (POTOCHHTE3A.

DOTOCUHTETUYECKUE MTUTMEHTBI: XJIOPOOHYM — XJI0PODUILT, GaKTEPUOXIOPOPHUILI.

PaznooOpasue HOHOPOB AIIEKTPOHOB Yy (POTOIUTOTPOPHBIX U (POTOOPraHOTPOPHBIX OaKTEpHil.
Oco0eHHOCTH CBETOBOM (ha3bl: HEIMKIMYECKUI MTOTOK 3JIEKTPOHOB, 00paTHbId ATd-nBrKuUMBIN
IOTOK 3JIEKTPOHOB. DOTOCHHTETHUECKOE BOCCTAHOBJIEHHE NMPOTOHOB Bojxopoaa 1o Hz, N2 no
Opomonus GporocuHTe3a. BO3HUKHOBEHHE OKCUT€HHOTO (POTOCHMHTE3a Y CHHE-3EJICHBIX
BOJIOPOCTICH U ero IKOJIOTHYecKast poiib. Pa3paboTka ccTeM HCKYCCTBEHHOTO (DOTOCHHTE3A.

NHs.

4.3.1. IlepeyeHb cCeMUHAPCKHUX, MPAKTHYECKHUX 3aHATHH 1 JIa00OPaATOPHBIX PadoT

Ne Ne HanmeHoBaHue TpyaoemkocTb Ouenounbie | PopMupyembie
n/H | pa3aeia CeMHUHAPOB, (uac.) cpeacTsa KOMIIeTEeHINH
U TeMbl NPaKTHYECKUX U Bcero N3 nnx (MHAUKATOPBHI)
J1a00paTopHBIX padoT | yacos NMpaKTHYecKast *
NOJAr0TOBKA
1 2 3 4 5 6 7
1 |Temal [Ipenmer u 3amaun Kypca 2 Komnmoxsruym IIK-1
«MoekynspHbIe HIK ik 1.4
MEXaHNU3MBI WK nixc 1.2
(hoTtocuHTE3aY.
OCHOBHBIE STaIbI B
Pa3BUTHH YUYCHHS O
(dhotocunTese.
2 | Tema2 DOTOCHUHTETHYECKHE 4 Komnmoxsuym TIK-1
[UTMEHTBI TectupoBanue MK ik 1.1
Pedepar MK 5k 1.2
Joxmaz
3 | Tema3 [lepBuunsbie CBETOBEIE 4 Komnmoxsuym TIK-1
nporecchl HOTOCHHTE3A TectupoBanue MK ik 1.1
Pedepar MK k1.2
Hoxnan
4 | Tema4 TemHOBBIE peakuuu 4 Konnoxsuym IK-1
dorocunresa Tectuposanue HJIK ik 1.1
Pedepar UK k1.2
Hoxnan
5 | Tema$5 Perynsimust v mHTErpanus 2 Komnmoxsuym IK-1
dorocunTesa TectupoBanue MK i 1.1
Pedepar UK k1.2
Hoxnan
6 | Tema6 BaxTepuanbHsIii 2 Komnmoxsuym IK-1
doTocunTes.  DBOIOLMS Tectuposanue HJIK ik 1.1
¢dorocunTE3A. Pedepar MK rixc 1.2
Jloxmaz
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4.3.2. Ilepeuernb TeM (BOIIPOCOB),

BBIHOCHUMBIX

CTyJICHTaMH B paMKax camocTosiTenbHoi padotsl (CPC)

Ha CaMOCTOATCIIbBHOC U3YYCHHUC

Ne /it Tema 3aganue dopmupyemast NJK
KOMIIETEeHIIHS

1. Tema 1. [Ipenmer u | U3yunTes  TeopeTHUECKUH IK-1 UK k1.4
3a1a4n Kypca | MaTepuan 10 BOIPOCY MK n 1.2
«MonexynsipHble «MacmTa0bl
MEXaHU3MBI (OTOCHHTETHYECKOM
dorocuHTE3AN. JESITEIbHOCTH B
OcHOBHBIE  dTambl B | Ouocdepey.
pasBUTUM  Y4YEHHS O
dboTocHHTE3E.

2. Tema 2. W3yunth  TEOpeTHUECKUIA IK-1 UK k1.1
DOTOCUHTETUYECKHUE MaTepuall 1o BOIIpocaM: WK nx 1.2
MUTMEHTBI «KapoTtuHoust:

XUMHAYECKas  CTPYKTYpa,
pazHooOpasue, CBOICTBa,
pOJIb B TOIJIOIIEHUU CBETa
W 3alMTe XIOPO(IILIOB,
OHMOCHHTE3Y,
«DUKOOUIIINHBI;
CTPYKTYpa, CHEKTPHI
MOTJIOLICHHS, SIBJICHHE
XPOMATHYECKOU
aZanTanumy.
Tema 3. IlepBuunsie | CocTaBUTH CXEMY [K-1 UK ik 1.1

3. CBETOBBIE MPOIIECCH | POTOCHHTETUYECKON HJIK nkc 1.2

dorocuHTE3a ANIEKTPOH-TPAHCIIOPTHON
LCTIH.
N3yuuts TEOpETUUECKUI
MaTepHa 1o BOIpocy
«OCHOBHBIE TIOJIOKEHUS
XEMHUOCMOTHYECKON
Teopuu Muruesnnay.
Tema 4. TemuoBsle | U3yunuTh  TeOpeTHUYECKUIt [K-1 WK nx 1.1
4. peakimu GOTOCHHTE3a MaTepHa 1o BOIPOCY HJIK k1.2
«CAM-Tun
(OTOCHHTETHYECKOTO
MeTaboaM3Ma,
OpraHu3anus
METa0O0JIMYECKUX CHUCTEM H
OMOXUMHUYECKHE THIIBD).
Hammcanne IK-1 HIK fixc 1.1

S Tema 5. Perymsauus wu pedepara 1o reMe HIK 1.2

uHTerpanus GorocuHTE3a «Muterpanus - remova
IJIACTOMA». ITonroroBka
JOKJIaZla U MpPEe3eHTALUH 110
TeMe pedepara.
Tema 6. bakrepuanbubiii | 3ydnTh TE€OpETHIECKHUIA [K-1 WK nxc 1.1

6. doTtocuHTE3. DBOJIOIUS | MaTepHal IO BOIIPOCY UK nx 1.2

¢dorocuHTE3A. «OBomonus GOTOCHHTE3A.

Bo3anknoBeHne
OKCUTEHHOTO (poTOCHHTE3a
Yy CHHE-3€JICHBIX
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BOHOpOCHCﬁ n €ro
OKOJIOTHYECKAs POJIb).

4.4. MertoanyecKue YKa3aHUSl 1O OPraHU3allMM CaMOCTOSATEJbHOH PpPadoThI
CTYEeHTOB

CamocrosTenbHas paboTa CTYJCHTOB SBIISETCS COCTaBHOM YacThi0 ydeOHOro mporecca H
UMeeT LEeNbI0 3aKpelyIeHHe W yIiIyOJieHHMe IOJIYYEeHHBIX 3HAaHUM M HAaBBIKOB, IMOUCK U
npuoOpeTeHre HOBBIX 3HAHUM, a TaKKe BBINOJHEHHE YYEOHBIX 3aJaHHUi, MOJTOTOBKY K
HPEACTOSIIUM 3aHATHUAM, 3a4€TaM U 3K3aMEHAM.

Jnist OpraHu3anuy CaMOCTOSTENbHON padoThl MO AuCHUILUINHE «MOJEKyIspHbIe MEXaHU3MbI
(oTOCHHTE3a» UCTIONB3YIOTCS CIEAYIOIUE (POPMBI CAMOCTOSITEIbHON YueOHON pabOThI:

- PaboTa Hag KOHCIIEKTOM JIEKITUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPBHI.

- CaMocTosITeTbHOE H3yYeHHUE OTACIBHBIX TEM, aparpagoB, He U3JI0KEHHBIX B JICKIIUH.

- IloaroroBka K MNpakTUYECKOMY 3aHSATHIO COCTOMT B TEOPETUYECKOH MOJIrOTOBKE U
BBINTOJIHEHUH MTPAKTUYECKUX 33/1aHUH (peleHne 3a1a4, OTBETHI HA BOIIPOCHI U T.1.).

- Hanmcanue pedepaToB, NOAr0TOBKA JOKJIAI0B.

- IloaroroBka k 3a4ery.

Iucvmennvie pabomei. JIns W3yd4eHUS TeM, HE H3JIO0KEHHBIX B JIEKIMH, PEKOMEHJIYeTCs
UCTIOJIB30BaTh OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYPY, & TAK)KE HCTOUHUKH, HallJICHHBIC TIPU
HOMOIIM HMH(OPMAIIMOHHO-CIIPABOYHBIX M IOUCKOBBIX cUCTeM. [l 3aKpeIuvieHus Marepuana
PEKOMEHAYETCS JIelaTh KpaTKue KOHCIEKTHI Mo TeMe. B pamkax mucuuruimabl «MoJeKysipHbIe
MeXaHU3Mbl (DOTOCUHTE3a» TAKKE MPEJYCMOTPEHO BBIIIOJHEHHE MMCBbMEHHBIX PadoT, B KOTOPBIX
CTYACHTHI JOJDKHBI COCTAaBUTh CXeMy ()OTOCHHTETHYECKON DIIEKTPOH-TPAHCHIOPTHOM menu (CM.
. 4.3.2.). KauecTBO BBINOJIHEHHOH pabOTHI OLIEHUBAETCS B X0/ 00CYKICHHS JaHHBIX BOIIPOCOB
IIPU NIPOBEIEHUH KOJJIOKBUYMa IO COOTBETCTBYIOLIEH TeMe (cMm. 1. 4.3.1).

Pegpepam — dopma nHucbMeHHOH pabOThI, KOTOPYIO PEKOMEHAYEeTCS NPUMEHSTh MpU
OCBOEHUH BapUATUBHBIX (MPO(GUIBHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0OM KpaTKoe U3JI0KEHUE COJCpKAHUS HAyUHBIX TPYJOB, IUTEPATYPHI MO OMpPEICICHHON TeMe.
O6nem pedeparta MoxkeT gocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 1o Mecsna. IloarotoBka pedepara mojapasyMeBaeT CaMOCTOATENbHOE H3Y4YEeHUE
CTYZCHTOM HECKOJIbKHX JINTEPAaTYpPHBIX HCTOYHHKOB (y4eOHWKOB, MOHOTrpaduil, HaydIHBIX
cTarel M T.A.) IO ONpeneNéHHOW TeMme, HE paccMaTpUBAaeMOM MOAPOOHO Ha JEKIHH,
CHCTEMaTH3aIMI0 MaTepuaia M KpaTkoe ero usjoxenue. Llens Hanucanus pedepara — mpuBuTHe
CTYAEHTY HaBBIKOB KPAaTKOTO M JJAKOHUYHOT'O MIPEJCTaBICHNs COOPAaHHBIX MaTepHaoB U (PaKToOB
B COOTBETCTBHH C TPEOOBAHMSIMH, TIPEABSBISIEMBIMI K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JUCT.

- Conepxanue.

- Beenenue, re kpatko Gpopmynupyetcs npoodiema, 1eiib U 3a1a4u pedepara.

- OcHOBHas 4acTh pabOTHl COCTOUT M3 HECKOJIBKHUX Pa3/esioB, B KOTOPBIX M3JIaraercs CyTb
TeMbI pedepara.

- 3aKJIr04YeHHE.

- CIIMCOK MCIOTTb30BAHHOM JIUTEPATYPHI.

[Ipu odopmnenun pedepara cieayeT NPUIACPKUBATHCS TEXHHUUECKUX TpeOOBaHUM,
NpeIbsABISEMBIX K pedpepaTaM U KypcOBbIM paboTaM, UMEIOIIUXCS Ha Kadeape.

Kpurepuu ouenuBanus pedepara:

- OLeHKa «OTIMYHO» BBICTABIIAETCS B Cilydae, €clii B pedepaTe MOITHOCTBIO pacKphITa TEMa,
NPOAHAJIM3UPOBAHO COBPEMEHHOE COCTOSHHE BONpPOCa, MaTepuaid H3JI0KEH JIOTHYHO,
II0CJIEI0BATENIbHO, TNpHUBEIEHO He MeHee 10 JMTepaTypHBIX MCTOYHMKOB (Cpeau KOTOPBIX
npeoOiagaer jureparypa 3a mocienHue S5 7er), pedepar ogopmiieH B COOTBETCTBUHU C
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TEXHUYECKUMHU TPEOOBAHHSIMHU, IPEABSIBIIEMBIMH K TAKOTO POjJa padoTam.

- O11eHKa «XOpOIILI0Y» - TeMa PaCKpbITa, MPUBEICHO JIOCTATOYHOE KOJIMYECTBO MaTepuaa, HO
IpH 3TOM MaTepuall B HEJOCTATOYHOW CTENEHU IMPOAHAIU3UPOBAH aBTOPOM, odopmileHue
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

- OLleHKa «Y/JIO0BJIETBOPUTEIBHOY» - TEMa PACKPBITA TOBEPXHOCTHO, MaTepUall MPUBEICH KaK
npocTtasi KoHcTaTauusi (akToB, HE NMPOAHAIU3HPOBAH, B OGOPMIICHUH HMEIOTCS TEXHUYECKUE
HEJIOCTATKH, CIIUCOK JIMTEPATYPHI COACPKUT MEHEE 5 UCTOUYHUKOB.

- O1eHKa «HEYIOBJIETBOPUTEIBHO» - T€Ma HE PACKphITa, CKYAHBIH 00BEM IPUBEIEHHBIX
MaTepUasoB.

Yemuoiti 0oknao — 3to coobmenue B TeueHue 10-15 MMH, B KOTOPOM CTYACHT B
JAKOHUYHOU (popMe MOIHKEH M3II0KUTh MaTepral MO0 COOTBETCTBYIONICH TeMe, MPUACPKUBASICH
CIIEyIOIIEero TIJIaHA: BBEJIEHWE, OCHOBHAs 4YacTh, 3akitoueHue. JloKiaa compoBOXKIAeTCs
IIpEe3EHTALMEN, OTPAYKAIOLIEN OCHOBHBIE MOJIOKEHUS 10 COOTBETCTBYIOLIEH TEME, BKIIIOUAIOLIEH
HarJsiHbIe MaTepuanbl (cxembl, Ta0nuibl, Goto u T.1.). Ilo OKOHUaHWUM [OKJIaNa CTYACHTY
33/IaI0T BOIIPOCHI, KaK MperojaBaTeib, TaK U CTYJIEHTHI, HA KOTOPbIE MOKJIAIUYUK JTOJDKEH J1aTh
MCYEPIBIBAIOIINE OTBETHI.

Kputepuu onieHMBaHUs YCTHOTO JOKJIAJA:

- OueHka «OTIMYHOY». B J0OKIaje MOMHOCTBIO pacKpbiTa TeMa, MPOaHAIU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOIIPOCA; CTYAEHT CBOOOJHO BJaJ€eT MaTepuaioM, H3JIaraeT ero
JIOTUYHO, TIOCJEI0BATENbHO, JIAKOHUYHO, COONIOAasi OCHOBHBIC IMpaBWJIa KYJIbTYPBHl PEUH.
Jlokiian compoBOXKIaeTcsl Mpe3eHTaluel, KOTopasi OTpakaeT OCHOBHbBIE IMOJIOKEHMSI JO0KJIaJa,
Mpe3eHTAIMsI COCTaBIIEHA TPAMOTHO € COOIOICHHEM OOIIMX TpeOOBaHMA, MPaBUI MIPUPTOBOTO
oopMIICHHS, TIOJa4l TPaPUIECKOro MaTepHaia, MMEIOTCS CCHUIKM Ha MPUBEACHHBIE (OTO,
PUCYHKH, CXEMBbI U T.J., IPUBOJUTCS CIUCOK MCIOJIB30BaHHOW nuTeparypsl. [Ipu obcyxnenun
JOKJaJa CTYACHT JlaeT HWCYEPIBIBAIONINE, apTyMEHTHUPOBAHHBIE, KOPPEKTHBIE OTBETHI Ha
BOTIPOCHI.

- Onenka «xopomio». Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepHrala, HO
IIpU STOM MaTepuaj B HEJOCTATOYHOW CTENEeHU MPOaHATU3UPOBaH aBTopoM. [Ipe3eHTarus He B
MOJIHOM CTETIEHU COOTBETCTBYET OOImMM TpeboBaHusiM. OTBETHI CTY/IEHTA HE Ha BCE BOIPOCHI
SBIISIOTCS UCYEPIBIBAIOIIMME U apTyMEHTUPOBAHHBIMHU.

- OneHka «yJIOBIETBOPHUTEIbLHO». TeMa packpbiTa HE TOJHO, MaTepuall MPUBEICH Kak
npocTtas KoHcCTaTamusi (akToB, HE MPOAHAIM3HPOBAH, CTYACHT MOKAa3bIBAE€T MOBEPXHOCTHHIE
3HAHUSI. [Tpe3eHTanMsi YaCTUYHO COOTBETCTBYET YCTAaHOBIECHHBIM TpeboBaHusM. [Ipu
0oOCYXXJIEeHUH MOKJIaJa CTYACHT HE BCerja JaeT MpaBUJIbHbIC, HCUYEPIBIBAIOIIMNE OTBETHI Ha
3a/1aBaeMble BOIIPOCHI.

- OleHKa «HEYJIOBIETBOPUTEIBHO». TeMa JOKJiaja He pacKpbiTa, CKYIHBIH 00beM
MIPUBEJICHHBIX MaTEpUaJIOB; MPE3CHTAMS OTCYTCTBYET. [Ipu 00CYyX)AeHUU JOKIana CTYJIEHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33/IaHHBIM BOIIPOCAM.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPEIyCMOTPEHbI YUeOHBIM
IUTAHOM.
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V. YHEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

JAUCHUIIJINHBI
a) Pexomenayemas iuteparypa
1.0cHoBHas quTEpaTypa
l. OcHoBbl Onoxumuu Jlennnmkepa [Dnekrponnsiit pecype] / Henbcon . , Koke M. ,. -
OnekTpoH. TekcTtoBblie AaH.. - ObC "Jlawp". - Heorpanwy. moctym. 1 : OCHOBBI OMOXHMHH,

crpoenue u katanu3 / . Henbcon, M. Koke, T. 1. - 3-e. - [b. m.] : U3garensctBo "Jlaboparopus
3nanuit", 2017. - 749 c. — ISBN 978-5-00101-544-4 : b. 1.

2. OcHoBbl Onoxumuu Jlennnmkepa [Dnekrponnsiit pecype]| / Henbcon 1. , Koke M. ,. -
ONekTpoH. TekcToBble naH. - ObC "Jlawp". - Heorpanumu. moctryn. T. 2: buosnepreruka u
merabonu3m / JI. Hemscon, M. Kokc, T. 2. - 3-e. - [b. m.] : M3narensctBO "JlaGoparopus
3nanuit", 2017. - 691 c. — ISBN 978-5-00101-545-1 : b. 1.

3. OcHoBbl Ouoxumuu Jlennnmpkepa [Dnextponnsii pecype] / Hemscon [1. , Koke M. ,. -
OnekTpoH. TekcTtoBble naH. - OBC "Jlanp". - Heorpanumu. noctyn. T. 3: Ilytm nepemauu
unpopmanuu / J[. Hembcon, M. Kokc, T. 3. - 3-e. - [b. m.] : U3marensctBo "JlaGopaTopus
sHanui", 2017. - 451 c. — ISBN 978-5-00101-546-8 : b. 11.

4. Knerku mo Jlstomny [Dnekrponnbiii pecype] / JI. Kaccumepue. - 3-e. - DEKTpoH.
TeKCTOBBIE JaH. - [b. M.] : U3marensctBo "JlabopaTtopus 3uanuit", 2018. - 1059 c. - ObC "Jlausp".
- HeorpaHuy. goctyn. — ISBN 978-5-00101-587-1 : b. 1.

2. lonoJHUTEJIbHAS JJUTEPATypa
1. [TpuHIMIBI U METOBI OMOXUMUHU U MOJEKYISPHOW Ouonoruu [DNeKTpoHHBIN pecypc] /
K. Yuncon, Ix Yonkep. - Mocksa : bunowm. Jlaboparopus 3nanuii, 2013. - 848 c. - (MeToas! B
6uonorun). - Pexxum nocryna: ObC "UznatensctBo "Jlans'". - Heorpanuy. noctym. - ISBN 978-
5-9963-2126-1.

0) nepuoaMYecKHe U3TAHUSA

B) CIIMCOK aBTOPCKHX METOAMYECKUX Pa3padoTok

r) 6a3bl JaHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI
1. Hayunas Dnextponnas bubnuoreka http://www.e-library.ru
2. Hudopmanmonnas cucrema «EanHOEe OKHO J0CTynma K 0O0pa3oBaTEIbHBIM pecypcam»
(http://window.edu.ru)
3. OBC «IOPAMT». Anpec mocryma: https://www.biblio-online.ru/
4. Ob Uznatensckoro neHTpa «AkageMus». Anpec noctyna: http://www.academia-moscow.ru
5. http://www.fptl.ru/biblioteka/biotehnologiya.html
6. http://mwww.medbook.net.ru/010512.shtml
7. Coro3 0b6pa3zoBaTebHbIX CallTOB - EcTecTBeHHbIE HAYKU
8. http://tusearch.blogspot.com - [Touck 31eKTPOHHBIX KHHUT, MyOsuKarumii, 3akoHoB, [OCToB Ha
caiiTax Hay4YHBIX 3JIEKTPOHHBIX OMOIHOTEK.
9. Google Scholar —ITouckoBas crcTema 10 HAyYHOH JTUTEPATYPE.
10. Science Research Portal - Hayunas mouckoBas cucTeMa, OCYIIECTBIISAIOIAS
MOJTHOTEKCTOBBIM MOMCK B JKypHaJlaX MHOTMX KPYIMHBIX HAYYHBIX M3/aTENbCTB, TaKMX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. WMmer cratbu u JOKYMEHTHI B
OTKPBITHIX HayuyHbIX Oa3ax nmauHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE JUCHUITJINHBbI
6.1. YueOHoO-1a00paTOpHOE 000py10BAHME!
Aynutopus  JUIs  TIPOBENEHUS  3aHATHH  JIGKIMOHHOTO  THUma:  000pyJoBaHa
Crenuanu3upoBaHHON (y4eOHOI) Mebenpio Ha 25 TMOCAOYHBIX MECT; TEXHUYECKUMH
cpeactBamu oOydenus: mpoektop Epson EB-X03, mocka MapkepHas; y4eOHO-HAIJISITHBIMU
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MOCOOMSAMH, O0ECTICUNBAIOIIMMU TEMATHYECKHE HILTIOCTPALUU M0 AWCIUILIMHE: TPE3CHTAINUN
M0 TeMaM IIPOrpPaMMBL.

Aynmutopust A7 TPOBENEHUS — 3aHATHA — NpakTHYeCKoro  Tuma:  o0opyaoBaHa
CIelMaIu3upoBaHHON (yueOHOl) MeOenpio Ha 10 TOCAIOYHBIX MECT; JOCKOH MEJIOBOM;
TEXHUYECKUMHU CcpefcTBaMu oOyuyeHus: mpoekrop BenQ MS521P  yueOHO-HArTIAIHBIMU
MOCOOMSIMU: MPE3EHTAIUH 110 TeMaM IIPOTrPAMMBI.

KommerotepHsiii  kmacc (yueOHasi ayauTopusi) Uil TPYNIOBBIX W WHAWBHIYAITbHBIX
KOHCYJIbTAIlMM, TEKYyIIEro KOHTPOJS U MPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
CaMOCTOSITENILHOM pabOTHI: ayTUTOpHUs 000PYAOBaHA CIICUATH3UPOBAHHON (Y4eOHOIT) MeOeTbio
Ha 20 mOCaJoYHBIX MECT, JOCKOM MeNoBOi; 00OpydoBaHa TEXHUYECKHUMH CpPEACTBAMHU
oOydenus: cucteMHbli 610k PentiumG850, morurop BenQ G252HDA-1 miT.; cucTeMHBII 010K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mr.; cucremusiii 6s10k PentiumD 3.0GHz,
moruTop Samsung 740N — 3 mT.; MmoHo6mok IRU T2105P — 2 mir.; cucremusiii 6ok Pentium
G3250, monutop BenQG955 — 1 mT.; cucremusiii 610k Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusbii 6mok Pentium G3250, monuTop Samsung T200 HD — 1 mr.;
cuctemubiit 6110k Pentium G3250, monutop Samsung T190N — 1 wit.; cuctemusiii 6110k Pentium
G3250, morutop Samsung 740N — 1 mrT.; mpoekTop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHWYeHHBIM JOCTYNOM K ceTH MHTepHeT u obecredeHueM J0CTyla B 3JIEKTPOHHYIO
nH(pOpPMaAIMOHHO-00Pa30BaATEIBHYIO CPEly OPraHU3aAINH.

[Tomemenne st XpaHeHUss ©  OPOPUIAKTHYECKOrO  OOCIyXHUBaHHS ~ y4eOHOTO
000pyI0BaHus: ayIuTOpHs 000pyI0OBaHA CIECHHAIM3UPOBAHHOW MeOeNb0 Ha 3 MOCaJI0YHBIX
Mmecta; HoyTOyk Lenovo I1580, mpoextop BenQ MS521P.

6.2. IlporpaMmmHoe obecnieyeHue:
Kaspersky Endpoint Security ans 6usneca - Cranmaptheiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (na 75 onHOBpeMeHHbIX noakIoueHuit) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. TexHnuyeckue U 31eKTPOHHbBIE CPEACTBA:
[Ipe3enTanmu no BceM TeMaM Kypca.

VIil. OBPA30OBATEJIBHBIE TEXHOJIOT'MHN

JUisi OCBOEHUS TUCHMILIMHBI «MOJIEKYIIpHblE MEXaHU3Mbl (DOTOCHMHTE3a» MPHUMEHSIOTCS
CIIeyIone 00pa30BaTEIbHBIC TEXHOIOTHH:

- Ungopmayuonnas nexyus. Jlekuuss — 3TO C)KaToe HU3JIOKEHHE OCHOBHBIX HAy4YHBIX
¢dakToB, YTO sBIAETCS 0a30W IS aHAIW3a PACCYKIEHUMH, OICHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpPeoOpa3oBbIBaTh YCTHYIO M HHCbMEHHYIO
MH(pOpPMaLIMIO B BU3YalIbHYIO (OpMY, UTO GOPMUPYET Y HUX MPOdECCHOHATEHOE MBILIUIEHHE 3a
CUeT CHCTeMaTH3alliM ¥ BbIIEJIECHUS HaubOoyiee 3HAYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
colepkaHusi OOydeHHWs. 3ajgada IPeroaaBaTellsi HCIONb30BaTh Takhe (OPMBI HATJSAHOCTH,
KOTOpPbIE Ha TOJIKO JOTMOJHSIOT CIIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBIAIOTCS HOCUTEIISIMU
uHpopManuu (CXEMBbI, PUCYHKH, CIAWIBI-TIPE3CHTAMN, U T.I.). DTOT BHJ JIEKIUH JTydIIe
BCEr0 HMCMOJb30BAaTh HA 3Tale BBEJCHUS CTYACHTOB B HOBBIA pazfiels, TeMy IUCIUILIHHBI.

- [Ipobnemnas nekyus. B oTiimame OT conuepkaHusi WHPOPMAIMOHHON JIEKIIMH, KOTOPOE
npeularaeTcsl TMpernojaBaTeieM B BHJE HM3BECTHOTO, IOAJIESKAIIECTO JIHMIIb 3allOMHUHAHUIO
Mmarepuaiga, Ha IpoOJEeMHON JIEKIMHM HOBOE 3HAHME BBOJUTCS KaK HEM3BECTHOE s
oOyuaromuxcs. IIpoGnemMHast JeKkuus HaYMHAETCSI C BOMPOCOB, C IOCTAHOBKHU IPOOJIEMBI,
KOTOPYI0 B XOJI¢ HM3JIOKEHUs MaTepuasa HeoOXOAMMO pemuThb. JIeKuus CTpOMTCA TaKUM
o0pa3oMm, 4TO MO3HAHUSI 00YyYaroIIerocs MPUOIKAIOTCS K TOUCKOBOM, HCCIIEOBATEIBCKOM
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JEeSITeIbHOCTH. 37€Ch YUaCTBYIOT MBIIIICHHE OOYYalOIIerocsi U €ro JMYHOCTHOE OTHOIICHHE
K yCBaBa€MOMY MaTepHaly.

- Jlexyus-6eceoa. Ilpenmonaraer HETOCPEJICTBEHHBI KOHTAKT IPEIOJABATENSl  C
aynutopueil. [lpenMyiiectBo jgekiuu-6ecebl COCTOUT B TOM, YTO OHA IO3BOJISIET MPUBJIEKATh
BHUMAaHHE CTY/ICHTOB K HauOoJiee BaKHBIM BOIIPOCAM TEMBI, ONPEICNATh COJAEpKAaHHE U TEMII
U3JIOKEHUsl y4eOHOTo MaTepuaa ¢ y4eToM OCOOCHHOCTEH CTY/IEHTOB.

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE TI0J] PYKOBOJICTBOM IPENOIaBaTEeNs
B yueOHOW ayAMTOpUM, HAMpPaBIIEHHOE HA YIIyOJeHHEe HAYyYHO-TCOPETHUYECKHX 3HAHUA U
OBJIQICHUE OIPECICHHBIMH METO/JaMHU CaMOCTOSITENIbHOW paloThl, KOTOpoe (OpMHUpYET
npakTuueckue ymeHus. OgHol u3 QopM MPaKTUUYECKUX 3aHATUN B By3€ SBJISETCS CEMHUHAp.

- Cemunap-uccredosanue. TeXHONOTHSI TPOBEJCHUS TaKOTO CEMHHAapa MOXET ObITh
pa3inyHOll, B 3aBUCHMOCTH OT TOr0, KakOW METOJ 3alloKeH B €ro OCHOBY. B pamkax
JUCHUTUTMHBL  «MOJIEKyJIApHBIE MEXaHU3Mbl (OTOCHHTE3a» MPOBOIUTCS ~ CEMHHAp  C
MOJATOTOBKOM W  3aciylidBaHueM pedeparoB MO akTyalbHBIM @poblieMaM TEopud H
NPAaKTUKA M TOCIEIYIONUM HX 00CYKICHUEM.

- Konnoxeuymsl — BUJ y4eOHOTO 3aHATHS, IPOBOAMMOIO C LEIbIO MPOBEPKH U OLIEHUBAHUS
3HaHUH ydammxcs. KOIJIOKBHYM MOXXET NpPOBOJAWTHCS B (OpMe WHAMBHIYAITbHOH Oecesl
IpenojaBaTeiss co CTYJACHTOM WJIM KaK MacCoBBI ompoc. B xome rpymnmoBoro oOcykaeHHs
CTYACHTBI y4yaTcs BBICKAa3bIBaTh CBOIO TOUKY 3PEHHS IO ONPEACICHHOMY BOIPOCY, 3aIIUIIAThH
CBOE MHEHHeE, IPUMEHSS 3HAHUS, MTOJIyYeHHbIE Ha 3aHATHUAX MO MpeaAMeTy. B Xoae KommokBuyma
TaKXKe TPOBEpSIOTCS pedeparbl, Apyrue NHCbMEHHBIE pabOThl CTYIACHTOB, MPOBOJUTCS
3acIylIIMBaHUE TOKJIA/I0B.

- CamocmoamenvHnas paboma cmyoenmos (cm. 1m.4.4).

- Jlucmanyuonuvie  obpazogamenvHvle  mexHonoeuu.  llom — TUCTaHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJIOTHSIMHA MTOHUMAIOTCSI 00pa3oBaTeIbHBIE TEXHOJIOTHHU, PEaTn3yeMble
B OCHOBHOM C MPUMEHEHHEM HMH(OPMAaIMOHHO-TEIEKOMMYHHKAIMOHHBIX ceTei. [Ipu ocBoeHuun
TUCHUATUTMHEL  «MOJIEKYIIsIpHbIe MEXaHU3MBbl  (DOTOCHHTE3a» HCIIOJIB3YIOTCS  CIEIYIOIIHe
TEXHOJIOTHH:

* KelicoBasg TeXHOJNOTHUs — (¢GopMa JIUCTAHIMOHHOTO OOYYEHHUs, OCHOBAaHHAas Ha
MpelocTaBleHuu oOydaromuMcss HWH(DOPMAIIMOHHBIX 00pa30BaTENbHBIX PECYPCOB B BUJE
CTHEMATU3UPOBAHHBIX HA0OPOB  Y4eOHO-METOJAMYECKHX KOMIUIEKCOB C HCIIOJIb30BaHUEM
pa3IMYHBIX BUJOB HOCUTENEH HHpopMaIun (KeicoB);

" WHTEPHET-TEXHOJOTHS — CIOocO0 MUCTAaHIIMOHHOW Tepeaadyd MHPOPMAIUU, OCHOBAHHBIN
Ha UCTOJB30BaHUU TJI00ATBHBIX U JIOKATBHBIX KOMIBIOTEPHBIX CeTel JIsl OOeCTieueHus: JOCTymna
oOyyaromuxcsi K WH(POPMALMOHHBIM 00pa3oBaTelbHBIM pecypcam H s (OPMHPOBAHUS
COBOKYITHOCTH METOJUYECKHX, OPTraHU3allMOHHBIX, TEXHHYECKUX M MPOrPaMMHBIX CpEACTB
peanu3ali W YIpaBICHHUS y4eOHBIM TPOIIECCOM HE3aBUCHMMO OT MECTa HaxXOXJIEHHS ero
cyowekToB. Mcnonb3yercs O6pazoBarensHbiii mopran UI'Y - educa.isu.ru.

VIill. OHEHOYHBIE MATEPHAJIBI VIS TEKYHIIEI'O KOHTPOJISA 1N
MMPOMEXYTOYHOM ATTECTAIINA

Ol{eHO'lele mamepuaiivl 0/151 6X00H020 KOHmpoJisn

B xauectBe OLNCHOYHBIX CPEACTB I BXOAHOI'O KOHTPOJIA OLECHKH YPOBHA 3HaHUHU
CTYZICHTOB HCIIOJIb3yeTcs cobecemoBaHue. B mporecce cobeceoBaHUsl OLIEHMBACTCS YPOBEHB
BJIAACHU S 0a30BBIMH 3HaHUSAMU, YMCHUAMU, HABbIKaAMU, HeO6XOHI/IMBIMH 11 HayaJia 06yquI/1$[
10 JUCIUIUINHE «MOJIEKYIIIpHbIE MEXaHU3MbI (DOTOCHHTE3a», ONPEACISICTCsl CTEICHb BIaJICHUS
HOBBIM MaTEepUaJIOM JI0 Havaa ero u3y4cHusl.

Ouenounvie mamepuanvl MmMeKyuie20 KOHMPOIA (POPMUPYIOMCA 6 COOMEENCMEUl ¢

JIHA ynusepcumema
B pamkax pucrumiauabl «MONEKYJISIpHBIE MeXaHU3Mbl (POTOCHHTE3a» HCHOIb3YIOTCS
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CJICOYIOIIUC d)ODMI:I TCKYIETO KOHTPOJIA.

1)

- YCTHBIH OIIpOC;

- IUCbMEHHAas paboTa;

- KOJIJIOKBUYM;

- TECT;

- pedepar;

- KOHTPOJIb CAMOCTOSITEIIbHON pabOTHI.
q)OHZ[ OLICHOYHBIX CPCACTB BKJIIOYACT.

- TeMaTHKa ¥ MaTepHalibl 3a1aHUi,

- TEMaTUKa ¥ BOIIPOCHI K KOJUIOKBHYMAaM,

- IepedYeHb TeM pedepaToB/TI0KIIAIOB,

- BOIIPOCHI 1l caMmocTositenbHoro nuzydenus (CPC)

- BOIIPOCHI ISl 3a4€Ta,

- KpUTEPHUH OLICHKH 3HAaHUH CTYJICHTOB.

HaznaueHue olleHOUHBIX CPENICTB: BBIABUTH chopmupoBaHHOCTh KomrieTeHIu [1K-1 (cMm. 1.

ok~ wnN

Z[eMOHCTpaIII/IOHHBIe BApHAHTBI TECTOB AJIfl TEKYIIEIro KOHTPOJIsA

1.IIponieccel nepBuyHOTO U BTOpU4HOro aknentuposanus CO2 y Cy-pacTeHuit
a) paszieNieHbl B IPOCTPAHCTBE

0) paszeneHbl BO BpEMEHH

B) 00BEIMHEHBI BO BPEMEHU

') 0ObCIMHEHBI B IPOCTPAHCTBE

2. Kakoro Buna ¢hotodochopunrpoBaHus HE CYIIECTBYET

a) HELUKINYECKOe

0) IUKINYECKOe

B) aIllUKJINYECKOE

I') ICEBJOLUKINYECKOE

Tembl pedepaToB

BbuocunTe3 X0poduia: opranu3anys IporeccoB, NEHTPHI CHHTE3a, OOHOBJICHNE
xJiopoduiia

Ctpykrypa u cocraB AT®-cHHTETa3HOI0 KOMIUIEKCa

[Tpoucxoxaenne Cs- u CAM-THNOB poTOCHHTE3A

doToAbIXaHHE

WuTerparus reHoMa U IiacToMa

Pa3zpaboTka cucteM HCKyCCTBEHHOTO (DOTOCHHTE3a

BOHpOCbI AJIsl MOATOTOBKH K KOJVIOKBUYMaM

Tema 1. llpeamer u 3aga4u Kypca «MoJieky/JasipHble MEXaHU3MbI (POTOCHHTE3A».
OcHoBHbBIC 3TaNbI B PA3BUTHH YYeHHS 0 (poTOCHHTE3E.

[Ipeamer uzyuenus nucuMIuivHbl. Llenu u 3agadn Kypca.

2. 3nHauyeHue (HOTOCHHTE3a KaK mpoliecca TpaHc(hopMaIy BeecTBa U SHEPTUH B

MIPUPOJIE.

Macmtads! (hOTOCHHTETHYECKOH AeITeTbHOCTH B Orocdepe.

4. OcCHOBHBIE ITaINbl B PA3BUTHUU yU4EHHUS O (HOTOCHHTE3E.

=

w

Tema 2. ®oTrocuHTETHYECKHE TUTMEHTHI
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10.

OCOOEHHOCTH MOJEKYJISIPHOW CTPYKTYPHI MUTMEHTOB: THIIBI JIEKTPOHHBIX IMEPEXOJ0B,
COTpSDKEHHAsl CHUCTeMa CBs3ed, OCHOBHOE U BO30YXIEHHOE COCTOSHUS MOJEKYT —
UTMEHTOB.

XapakTepucTuka Kiacca  XJOpodWIOB  Kak — LUKIWYeckux  Mg-conepkammx
TETPATTPPOIIOB.

XuMuyeckasi CTpyKTypa, (GU3HUKO-XUMUUECKHE U CIIEKTpalbHbIE CBOICTBA, pa3HOOOpa3ue
XJIOPO(HILIOB.

CTpyKTypbl, OTBETCTBEHHBIE 32 MOTJIOIIEHUE CBETA.

3nayenne M, opOMHHON CTPYKTYpbl M LUKJIONEHTaHOBOrO Kousbla. [lopdupunosoe
AJIPO U €r0 POJIb B AJIIEKTPOHHOM BO30YK/ICHUU.

OyHKIUN (QUTOIBFHOTO XBOCTHKA B MPOCTPAHCTBEHHOW OPHEHTAIlMM HUTMEHTOB B
TUJIAKOUIHBIX MEeMOpaHax.

[Tytu nezakTuBanuy BO30YXKJIEHHOTO COCTOSHUS XJOpo(duiia, MOHATHE 00 OCHOBHOM H
BO30Y>KICHHOM CHHIJIETHOM COCTOSIHUSIX, TPUILJIETHOE COCTOSIHUE XJIOpOoduILIa.
Xopodusa-6enKoBbIe KOMILIEKCHI.

buocuntes xjopoduiia: opraHuzanus MPOIECCOB, ILIEHTPHl CHHTE3a, OOHOBICHHE
xJopoduia.

3amuTa pedeparoB (Hoknaja + Mpe3eHTaIus) Mo TeMaM, yKa3aHHbIM B Tabnuiie 4.2.

Tema 3. IlepBu4HbIe CBETOBBIE Mpolecchl GOTOCMHTE3A

1. CrpykTypa 1 IpOCTpaHCTBEHHAsI OpraHU3alys CBETOCOOMPAIOLIEr0 KOMILIEKCa,
MEXaHU3Mbl MUTPALIUU SHEPTUU.

2. CoBpeMeHHas MOJIENb CTPYKTYPHOM OpraHu3allui peaklIMOHHOTO LIEHTpA.

3. MexaHu3Mm npeoOpazoBaHMsl SHEPIHMU BO30Y)KIEHHOI'O COCTOSHUS B 3HEPrHUIO
pa3AeneHHbIX 3aps10B, CTA0MIIN3ALUS COCTOSHUS pa3eIeHHbIX 3apsI0B.

4. ONEeKTPOH-TPaHCIOPTHAs LIENb, XapaKTepUCTHKA IIEPEHOCYHKOB,

IIOCICI0BATCIBHOCTD UX B3aI/IMOI[eI\/'ICTBI/I$I, JIOKaJIn3anus B M€M6paHe.

S. [IpencraBnenue o porocucremax. Paborsr Omepcona, baunkca.

6. Kommnexkc @C | u ®CIl. Z-cxema kak OTpax€HHE B3aUMOAECHUCTBUS JIBYX
dotocuctem.

1. Mn-coaepxaiuii BoJopacIIensonil KoMIuiekc. MexaHu3M (OTOOKHCICHUS
BOJIBI. [uknuyeckuii W HEUMKIWYECKUH  TPAHCIOPT  BJIEKTPOHOB.
OcCHOBHbIE MEXaHM3MBl U CKOpPOCTb IE€PEHOCa 3JIEKTPOHOB Ha OTAENIbHBIX
y4yacTKax.

8. OcHoBHble TUTBI QOTOPOCHOPUINPOBAHUS: HUKINYECKUM, HEIUKINUYECKUM,
NICEBJOLUKINYECKU .

9. Mexanuszm goropocGoprInpoBaHUs.

10. 3amura pedepaToB (JOKIAA + Mpe3eHTaIMs) 110 TeMaM, YKa3aHHBIM B Ta0yuie
4.2.

Tema 4. TemHoBbIe peakuum porocuHTE3a

1. BoccranoBurenbHblil neHTo3odochaTHbil Uk yriaepoaa (uuki KanbpBuHa-
bencona). Oramnbl, hepMeHTHI, JHEPreTHKA.

2. Mukn Xortua-Cioka-Kapnunosa. XuMu3M, sHEpreTuka, (Gpusnonorndeckue u
AHATOMHUYECKHE OCOOEHHOCTH PACTCHHM, UCTIOIB3YIOMNX UK XoT4a-CraKa.

3. IIpencraBnenue o Cs- nu Cs-pacrenusix. Tpu noarpynnsl Cs-pacTeHUN.

4. ®doronpixanue. XUMHU3M, PU3NOJIOTUYECKAs! POJIb LHUKINYECKOTO U JTMHEHHOTO
nyTeit pOTOaBIXaHHUS.

5. CAM-tun pOTOCHHTETHIECKOTO META00IMU3Ma, OpPraHu3aIus META0OTUICCKUX
cucreM u onoxumuyeckue THIbl. Cesizb CAM-MeTabonuzma ¢ Ca-IIUKIOM.

6. [Tpoucxoxaenue Cs- 1 CAM-TumoB poTtocuHTE3A.
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1. 3amura pedeparoB (JOKIAA + Mpe3eHTAIH) IO TeMaM, YKa3aHHBIM B Ta0JInIe

4.2.
Tema 5. Perynsinus u uarerpanusi GoTocuHTE3a
1. Peryisanus cBETOBBIX pEaKLMii.
2. Honomautenbaeiii CCK-2, MeXaHU3M €T0 JICHCTBUS.
3. B3aumocssi3p pH THIAKOMAHOTO TPOCTPAHCTBA U CKOPOCTH PAaOOTHI
OTLL.
4. Peryisanus peaknuit nukia KaasBuHa.
5. B3anmoaeiicTBre XJIOPOIIIACTOB C IIUTOIIA3MOI.
6. 3amuTa pedeparoB (HokiIan + Mpe3eHTANHs) MO TeMaM, YKa3aHHBIM B
tabiuue 4.2.
Tema 6. bakrepuaiabHblil poToCHHTE3. IBOIIOLMSA (POTOCHHTE3A.
1. DOTOCHHTETUYCCKUE MTATMEHTHI: XJIOpOOHyM - XJIOPOQHILIL,
OaKTepruoXJI0pOPHUILI.
2. PazHooOpazue ~ JOHOPOB  DIIGKTPOHOB Y  (OTOMUTOTPOPHBIX U
(hoTOOPraHOTPOPHBIX OAKTEPHUH.
3. OcobeHHOCTH CBETOBOM (ha3bl: HEUKIMYECKHI MOTOK AJIEKTPOHOB, OOpaTHBIN
AT®-1BUAKUMBIN MOTOK 3JIEKTPOHOB.
4, DOTOCHHTETUYECKOE BOCCTAHOBJICHUE MPOTOHOB Botopoa 10 Ha, N2 1o NHs.
5. Opomonus GpoTocuHTe3a. Bo3HMKHOBEHNE OKCUTEHHOTO (POTOCHHTE3a y CHHE-
3€JICHBIX BOJIOPOCIICH U €0 IKOJIOTUYECKAsl POIIb.
6. 3amuTa pedepaToB (IOKIAA + Mpe3eHTAI|s) 0 TeMaM, YKa3aHHbIM B Ta0Julie

4.2.

Ouenounvie mamepuansvl 07151 RPOMENHCYMOYHOU ammecmayuu 6 popme 3auema

dopMa NMpoMEKyTOUHOU arTtectanuu - 3ayem. OC 3TOTO TUIA JTOJDKHBI BBISBIISTH CTENEHb
OCBOGHHUSI TEOPETUYECKUX 3HAHMU Kak 0azy /s (QopMHpOBaHUS KOMIETCHLUN, YMEHHS HX
NPUMEHSTh B CHTYAIHSX, MOJISIHPYIOMNX MPOPECCHOHATBHYIO JCSATCIIEHOCTh, a TaKkKe
chopmupoBanHocTh komnerenuuu [1K-1, 3asBnennoii B m. 111

IIpuMepHBIii CIIUCOK BONPOCOB K 3a4eTy
1. CymHocTb u 3HaueHue GoTocuHTe3a A1t Onochepsl.

2. Ucropus ¢oTocuHTe3a Kak MpUMEP KOJUIEKTUBHOTO TPY/Aa YUEHBIX.

3. CoBpemenHoe mnpecTaBieHue o0 3Tanax u gaszax GoTocuHTe3a.

4. MonekynsipHasi CTpyKTypa (OTOCUHTE3UPYIOLIUX MUTMEHTOB.

5. IlurmMeHTsHI KJ1acca XJIOpO(PHILIOB.

6. KapoTrHOM Bl M PMKOOWIIITMHEI KaK BCTIOMOTaTebHBIE, 3allIUTHHIC U aJalITHBHBIC
MTUTMEHTBHI.

7. XapakTeprcTrka XJopohuiria «a» Kak IMeHTPaTbHOTO (POTOCHHTETHUYECKOTO MUTMEHTA

(upen TumupsizeBa, peakiiuu KpacHOBCKOT0).

8. IlpoctpancTBenHas opranuzanus u pynkuuu CCK.

9. CoBpemenHast Mozenb ctpoeHus PLI.

10. ®otocucremsl. PaboTel OMepcoHa.

11. Xapakrepuctuka komnonenTos DTLl. ®Cl u OCII.

12. Z-cxema KaKk OTpak€eHHEe B3aUMOJICUCTBUS ABYX (DOTOCUCTEM.

13. Mexanusm ¢porodochopmnpoBanus. Tunsl potodochopunupoBanus.

14. Perynsuusi cBeTOBOM (a3bl GOTOCHHTE3A.

15. Iuxn KanbBuna-bencona kak neHTpaabHbIN yTh BoccTaHoBIeHUs CO2 10
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yTIICBOJIOB.

16. ®oToapIxaHue KaK aJaliTUBHBIN MPOIECC, UCIIOIb3yEMbI pACTCHUSAMU B
IKCTPEMAITbHBIX CUTYAIUsX.

17. Otkpeitue Cs-pacrennit. [{ukn Xstua-Cnska-Kapnuiona.

18. OcobGennocTr MeTaboIM3Ma TEMHOBOH (ha3bl y PAaCTCHHI CEMENUCTBA TOJICTIHKOBBIX.
19. Perynsanus 1 iHTETpaIys TeMHOBOH (a3bl PoTOCHHTERA.

20. ®orocunTe3upywmue dakrepun. PazHoobOpasue, kiaccupukams.

21. OcobenHocTH cBeTOBOM (ha3bl poTocuHTE3a Y (HOTOCHHTETHYCCKUX OAKTEPHIA.

22. DBONIOIIMOHHAS POJIb CHUHE-3€JIEHBIX BOJOPOCIIE

PazpaboTunk:

%A/M 1.6.1., npodeccop C. B. Ocunosa

(moamucse)

[Iporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBaHusiMu DPI'OC BO mo HampaBieHuro
06.04.01 «buonorus» u NpoII0 NOATOTOBKA BHOXMMHUS M MOJIEKYIISIpHAS OMOIOTHS.

yaMmMa paccMoTpeHa Ha 3aCCaHHuH I\'Ll(l)\.‘,lpl»l OMOXUMHUH, \IU,ICI\'_\.I‘/IPHUH OMOJIOTHUH H

koi1 Ne  +  3aB. kabeapoi

ey ?//Nh‘/’t/\l.l/d He Modeem Oblmb ()()L‘///’(J//}(;L‘t’(‘//t/ HU 6 KdKkou (/)()/HIL' oes

HOCO NUCLMEHHO20 PA3peulenuss Kagpeopvl-papabomyuxa npozpammol
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