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l. eanb 1 3a0a9i TUCHUILIMHBI .

He.ﬂb: (bOpMI/IpOBaHI/Ie Y CTYACHTOB HCHOCTHOﬁ CHCTEMBI 3HAaHHI 0 XMMHYECKOM COCTaBe
JKMBBIX OPraHU3MOB, OCHOBHBIX METa0OINYECKUX oyTax oOMeHa U MeXaHH3MaXx peryiauun nu

aJanTalnu.

3agaun:

® [IONy4YeHHE TIPEACTABICHUH O CTPYKType, CBOHCTBaX H (YHKIHMIX BaKHEHIINX
OMOTNOIMMEPOB, X POJIM B MPOLIECCAX peaTU3allii FeHETHIECKON HH(OpMAIIHH.

® [U3yuyeHHE OCHOBHBIX  MeTaOOJIMYEeCKUX  IyTeil, CBs3aHHBIX C  IpoLecCaMU
9HEeprooOecrneyeHusl.

® [IOHMMAaHHE TNPUHIMIIOB pPEryIsSul OOMEHHBIX TIPOLECCOB, HMX HHTETpAlld |
MEXaHU3MOB OMOXMMUYECKOHN a/lalTalllu.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas gucimminia b1.B.4 «OcHOBBI OMOXUMHHK aJanTaldii» OTHOCUTCS K YacTH,
dbopmupyeMOil yyacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUM.

2.2. Jlng w3ydeHHs] NAHHOM y4eOHOM ITUCIUIUIMHBI HEOOXOAMMBI 3HAHHS, YMEHHS H
HAaBBIKH, (OpPMHpYEMbIE MPEAMECTBYIOIMUMA auciuuimHaMu: «O0mas xumusy, «Oomas
ouonorusy, «Oprannueckas XuMusy, «AHaIUTHUECKas, Gu3nueckas u GU3KOIUIOUIHAS XUMUS.

2.3. TlepeveHb MOCICIYIONIMX YUCOHBIX AWCIMILINH, JJII KOTOPBIX HEOOXOIUMBI 3HAHWS,
YMEHHMsI U HaBBIKU, (pOopMHUpyeMble TaHHOW y4eOHON NUCHUIUIMHON: «KOJOTHUS OPraHU3MOBY,
«buoxumudeckas ~ 3KOJOTHSY, «DJKOJIOTUYECKas ~ TECHETUKAY, «MeTo b1 OIICHKHU
(GyYHKIIMOHAIBLHOTO COCTOSHUSI OPraHKU3Ma YeIOBEKay.

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JNCHUITJIMHBI
[Iporiecc OCBOGHWS AWCIUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETEHIIMA B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxarotoku 05.03.06
«3IKOJIOTHS U TIPUPOIOTIONHE30BAHUE.

[T1K-3: CnocobeH BbIOMpaTh W WCIOIB30BATh METOJBI IKOJOTHUYSCKHUX HCCIICTOBAHUH,
COOTBETCTBYIOILIEE o0opyoBaHue, MPOrpaMMHOE obecrnieueHue JUTSt peueHus
UCCJIEIOBATEIbCKUX 3aa4



Ilepeyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4eHHs MO JUCHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTEeHIIU

Komnerennus NHaukaTopbl KOMNIETEHIUI Pe3yabTaThl 00yueHus

IIK-3 NIK 7 3.2 3HaTh: - CTPYKTYpY ¥ GYHKUMHM BasKHEHIINX
CnocoGen  BbIOMpaTh | BriOupaeT TEXHUYECKHE MaKpOMOJIEKYI, ux CBOICTBa u
u MCIOJIB30BATh | cpelicTBa U METOBI (13 (ynkunonnposanue;
METOJIbI HA6opa NMEIOIHXCS) A - OCHOBHBIC METAa0OJIMUYECKHE IyTH, MEXaHU3MBI
9KOJIOTHYECKHUX peLIeHUs TOCTABIEHHBIX MX  peryitun M- polb B Hpoleccax
HCCIIETOBAHMI, saau HIP OMOXUMHUYCCKOH alanTaluu;

- OCHOBBI OWIODHEPTETHKH.
COOTBCICIBYIOICE VYMeTh: - HUCHOIB30BaTh 0a30BBIC  3HAHHUS
obopyosanue, OuoxuMuu I OOBICHEHHS  OCOOEHHOCTEN
HPOTPaMMHOC (QU3MOTOTNYECKHX  TIPOIIECCOB B JKMBBIX
obecrieyenune AT opraHusMax, METOAWYECKHX IIOAXOHOB IS
PCHICHUA pewenus npodeccroHanbHeIX 3axa4 HUP.
HCCIIEI0BaTCIbCKUX Bnanets: - OCHOBHOM OMOXUMHUYECKON
3a1a4 TEPMUHOJIOTHEH;

- HaBBIKAMH MOHCKa HEO0OXOIMMOMH

OnoxummuUYecKoi MH(OpMAIIUU C UCTIOIB30BAHUEM
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0BbeM JUCHUILIMHEI COCTABJIACT 4 3a4eTHbIE eAHNHULBI, 144 yaca, B ToM 4ynciie 0,6 3a4eTHBIX eTUHHIL, 22 Yyaca HA DK3aMeH.

N3 aux PEANN3YETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O O6yLIGHI/I$I 1 JTUCTaHIIMOHHBIX O6p330BaTeJ'IBHBIX TEXHOJIOTHI 36 JacoB.

®opMa IPOMEKYTOUYHOM ATTECTAIMM . SK3aMEH.

4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM, € YKa3aHHeM BHJAOB Y4eOHBIX 3aHATHH U OTBEJEHHOI0 Ha HHUX
KOJIMYEeCTBA aKA/IeMHYECKHUX YaCOB

Ne Pazngen nucuunmiInHbl/TEMAa g Buner yueGHOI paboThl, dopMma TeKylIero
n/H $ | BKIIOYas CAMOCTOSTCIBHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTHUYECKYIO TOJATOTOBKY U TPYI0EMKOCTh ycneBaemMocTu/
g 9 (B acax) dopma
g s NPOMEKYTOYHOM
5 g, KonTakTHas paboTa mpernoaaBares ¢ =
) 2 aTrecTaluu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
o = R
= s = =) S M~
5% Z ; ; Jexnusi | Cemunap/ KouncyabTanus 58
g = = = IpakTHyeckoe, g 8
o S eI JaGoparopHoe S =
O & =~ E 3aHsITHe/ O =
1 2 3 4 5 6 7 8 9 10
1 1.BBenenue
Tema 1.1 buoxumus — Hayka o BemiectBax, |3 | 1,5 1 - - 0,5 OIpoc
BXOJISAIINX B COCTAB KUBBIX OPTaHH3MOB
2 2.CTpyKTYpa H (PYHKIIMH 0€JIKOB
PYKTYpa u gyHKu Kontp. pabora
Tema 2.1 Knaccuukanus aMHHOKHCIOT Ha 3| 7 1 4 - 2 "
Otuét o mab.pad.
OCHOBe UX R-rpynn
3 | Tema 2.2 CtpykTypa Genkos 3| 6 2 2 - 2 ceMHUHap
4 Tema 2.3 Ou3nK0O-XUMHUYECKHE CBOMCTBA Onpoc
3 7 1 4 - 2 Pemenue 3amau
OCIIKOB )
OTuét no mab.pad.




5 Tewma 2.4 Knaccudukanus 6e1KoB OTqéI;er(}:)eﬁzg.pa&
6 3.CTpyKTypa ¥ PYHKIUH HYKJIEHHOBBIX
xueaor Kontp.pabora
Tema 3.1 CtpykTypa HYKJICOTHIOB U
OnoJIoTHYecKre PyHKITUN
7 OTtuér mo nab.pad.
Tema 3.2 Ctpykrypa JJHK Cemunap
Pemenue 3agau
8 Tema 3.3 CoBpeMeHHbBIE IPEICTABICHUS O Cemunap
cTpykrype u pyHkmusax PHK Pemenue 3agau
9 4 ®depMeHTHI KonTtp.pab.
Tema 4.1 CtpykTypa pepmMeHTOB TECTUPOBAHHE
10 Tewma 4.2 O01mue npeCTaBICHUS O MEXaHU3ME ISOHTp'p 6.
NencTBUS PEPMEHTOB Ot 1o 1a0.pad.
TCCTUPOBAHUEC
11 Tema 4.3 CrienrpuIHOCTD IEHCTBHS ISOHTp'paG'
Otuér 1o ;1a0.pad.
(hepMeHTOB
TCCTUPOBAHUC
12 | Tema 4.4 Knaccudukanus 1 HOMEHKJIaTypa Kontp.pad.
(bepMeHTOB TEeCTUPOBaHUE
13 | 5.buocuHTE3 HYKJIEMHOBBIX KHCJIOT U
CemuHap
Oeaicon Pemenue 3anau
Tewma 5.1 Permmkanms JJTHK
14 CemuHap
Tema 5.2 Tpanckpunius Pemmrenie 314
15 Cemunap
Tema 5.3 Tpaucusnus KonTp.pad.
Pemenue 3agau
16 | 6.00meH BelecTB.
Tewma 6.1 O6mme npeacraBiaeHus 06 ooOmMeHe Ompoc
BEIECTB
17 | 7.00meH yriieBoa0B. Kontp.pao.

Tewma 7.1 YrneBoabl, ux 6UoNIOrHYECcKas poib,

OTtuér no n1ab.pad.




KyaccuuKalys 1 HOMEHKIIaTypa

18 KonTtp.pad.
Tema 7.2 Pacnian nonucaxapuiaoB 3 1 1 1 OT4&T 110 126.pad.
19 OTtuér mo nab.pad.
Tewma 7.3 AHa»poOHBIN pacmiaj yrieBoa0B 6 2 2 2 KonTtp.pad.
Pemenue 3amau
20 . KonTtp.pad.
Tema 7.4 A>poGHbI MeTaboIN3M IUPyBaTa 11 6 2 3
Pemenue 3amau
21 | Tema 7.5 Dnroxoneorenes 2 1 - 1 Kontp.pad.
22 | 8.00MeH JIMNINI0B Pedpepar
Tema 8.1 Knaccudukanus u HOMEHKIIaTypa 2 1 - 1 P
Kontp.pa0.
JUTNJIOB
23 | Tema 8.2 IlepeBapuBanue U BCaChIBAaHHE
2 1 - 1 onpoc
JIUTIUJIOB B )KEITYIOYHO-KUIIICYHOM TPAKTE
24 | Tema 8.3 buocuHTE3 HEUTPATBHBIX KUPOB U 3 1 1 1 KoHp.pad.
dbochomunmaos
25 | 9.00meH Oe1koB
Tema 9.1 @epMeHTaTUBHBIN THAPOITU3 OEIKOB 3 1 1 1 Kowrp.pab., onpoc
26 | Tema 9.2 MeTaGoM3M AMHHOKHCIIOT 5 1 1 1 KonTp.pab., ompoc
27 | 10.IlpuHUMOIBI peryasiuu o0MeHa BellecTB
B KJIETKe 5 1 2 1 CEMHUHAp
Tema 10.1 OOMeH BeIecTB Kak eHHAS
crcTeMa MpoLECCOB
28 | Tema 10.2 Perynsmus 6uocunTesa 6e1KoB 2,5 2 - 0,5 KonTtp.pad.
Uroro: 36 36 42 3a4ET




4.2 IlnaH BHeayIUTOPHOIi CAMOCTOSITEIbHOI PadoThl 00YYaIOUIMXCS 110 AUCHHIIJIHHE

CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs YueOHo-
Ouenouroe METOINIECKOE
Cemectp| Haspanue pasnena, Temsl . Cpokn  |TpymoeMKocTs obecrieueHue
Buj camocTosTenbHON paboThI CPEIACTBO N
BBITIOJTHECHUS (dac.) CaMOCTOSITEIIBHOU
paboTHI
1.BBenenue [ToaroToBka K MPaKTHYECKOMY 3aHATHIO C HCIIOJIIb30BAHHEM Va)l (1-2, 6);
Tema 1.1 BrHOXHMHUS — KOHCIIEKTA JIEKIIHU ¥ PEKOMEHTYEMOM JINTEPATypPhI V a) 2 (6)
3 HayKa O BElIeCcTBax, 1 0,5 orpoc
BXOJSIIHUX B COCTaB
YKHBBIX OPTAaHU3MOB
2.CTpyKTypa n [MoaroroBka K NPaKTUYECKUM W JTaOOPATOPHBIM 3aHATHSIM C Ompoc Va)l (1-2, 6);
Tema 2.1 Knaccuduxanus JéHTepaTypH‘ Konrp.pab.
aAMOCTOSATENbHOE M3yYeHHE TEOPETUUECKOT0 MarepHana 110 Pentenue 3a1au
AMHUHOKMCIIOT Ha OCHOBE .
BOIIPOCY «DU3HKO-XUMUYECKHE CBOMCTBA OEIIKOB, OTYETEL IO
ux R-rpymm «Knaccuduxanus 6emxoBy» 11a6.pat.
3 Tema 2.2 Crpykrypa IToAroToBKA M 3alMTa OTYETOR IO JA0OPATOPHBIM PaboTaM. 1-4 8

OCIIKOB

Tema 2.3 dusuko-
XAMHUYECKHE CBOMCTBA
O€JIKOB

Tewma 2.4 Knaccudukarus
O€JIKOB




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOIIYECKOe
Onenovynoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosiTensHON paboTh CpEenCTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
3.CTpykTypa n [ToAroToBKa K MPAKTHYCCKUM H JIAOOPATOPHBIM 3aHSTHSIM C Kontp.pabora |V a) 1 (1-2, 6);
(YHKIHH HYKJIEHHOBBIX [MCIIONb30BAHNCM KOHCIICKTOB JICKIHA M PEKOMCHIYeMOH Oruérno [Va)2(1,5,8)
KHCJIOT JUTCPATYPLL. ) nab.pab
Tema 3.1 Ctpykrypa [ToaroroBka u 3amuTa OTYETOB T10 JIAOOPATOPHEIM paboTaMm. CemuHap
HYKJIEOTUJIOB U Pewenne
3 ouosnoruueckue GpyHKIUN 5.7 5 3a7a4
Tewma 3.2 CtpykTypa
JIHK
Tema 3.3 CoBpemeHHBIE
MIPEICTaBICHUS O
CTPYKType U QYyHKIHAX
PHK
4. ®depMeHTHI [ToAroroBKa K MPAaKTHYSCKUM U Ja0OPAaTOPHBIM 3aHATHIM C Konrp.pabora |V a) 1 (1-2, 6);
Tema 4.1 Ctpykrypa UCIIONIb30BAaHWEM KOHCIIEKTOB JICKIIMH M PEKOMEHIyeMOn Otuérmo |V a)2(1,5)
(bepMeHTOB JUTEPaTypel. ) 1a0.pab.
Tema 4.2 Obmme [oaroroBka u 3ammra OTYETOB 1O JTAOOPATOPHBIM PabOTaM. Tectuposanue
NPe/ICTABICHHS O Hammcanne pedepara mno Tteme «Knaccubpukanms wu Pedbepar
N HOMEHKJIaTypa (epMEHTOB»
MEXaHU3ME JICHCTBUS
3  |bepmeHTOB 8-9 8
Tema 4.3
CrneunduyHocTh

NecTBUS (PEPMEHTOB.
Tema 4.4 Knaccudukarus
Y HOMEHKJIaTypa
(dhepMeHTOB




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOIIYECKOe
Onenovynoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosiTensHON paboTh CpEenCTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
5.buocunTe3 IToaroroBka K NpaKTHYECKUM 3aHATHAM C UCIIOJIb30BAHUEM Cemunap |V a)l (4-5,, 6);
HYKJIEHHOBBIX KHCJIOT M [KOHCIICKTOB JICKIHH 1 PEKOMEH/TyeMOM JINTEPaTypbl. Koutp.pa6. [V a)2 (5, 8-9)
0eJIKOB Pemenue
3 Tema 5.1 Permnkanus 10-12 5 3a7a4
JHK
Tema 5.2 Tpanckpunius
Tewma 5.3 Tpancnsaums
6.00MeH BelecTB. IToaroToBka K MPAKTHYECKOMY 3aHATHIO C MCIOJIB30BAHHUEM Va)l (1-2, 6)
Tema 6.1 06HII/Ie KOHCIIEKTA JICKIIUU U peKOMeHz[yeMoﬁ JIATEPATYPBI.
3 13 1 Ompoc
MpeiCTaBIeHHs 00
0OMEHE BEIIECTB.
7.00MeH yrjieBoJ0B. [ToAroTOBKa K MPaKTHYECKMM U Ja0OPaTOPHBIM 3aHATHAM C Va)l (1-2, 6);
Tema 7.1 YrneBoapl, ux |UCIOJB30BaHUEM KOHCIIEKTOB JICKLIHMH M PEKOMCHIyeMOn Va)2(5)
Onosoruyeckas poib, JATCPaTyphl.
KiaccubuKauus u [ToaroroBka u 3amuTa OTYETOB MO JTAOOPATOPHBIM paboTaM.
KouTp.pad.
HOMEHKJIaTypa N
Tewma 7.2 Pacnag Oraéret no
3 ’ 13-16 8 n1a0.pao.
IOJIMCAaXapuI0B. PemmeHme
Tema 7.3 AHaspoOHBII samau
pacman yrieBoaoB.
Tema 7.4 A>poOHbIit
MeTaboIM3M MHpyBaTa.
Tewma 7.5 I'mokoHeorenes




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
Ouenouroe METOIIYECKOe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosiTensHON paboTh CpEenCTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHOU
paboTHI
8.00MeH JIMnnaI0B IToAroToBKa K MPAaKTHYECKOMY 3aHSATHIO C MCIOJIb30BAHUEM Va)l (1-2, 6);
Tema 8.1 Knaccudukarims [KOHCTIEKTa JICKIMH 1 PEKOMEHYyEeMOM JTUTEPaTypPHI. V a) 2 (6)
¥ HOMEHKJIaTypa Hanucanne pedpepara mno Teme «Kiaccuduxamus u
JTATTHIOB. HOMEHKJIATYpa JINTIHIOBY
Tema 8.2 [lepeBapuBanue K Ompoc 6
3 U BCAChIBAHUE JIUIIUIOB B 17 2 I(D)HTp -pab.
YKEITYyTOYHO-KUIIIEYHOM ebepat
TpaKTe.
Tema 8.3 buocunres
HEUTPAJIBHBIX KUPOB U
dbochomunuos.
9.00MeH 0eJIKOB IToaroToBka K MPAaKTHUECKOMY 3aHATHIO C MCIIOIB30BAHHUEM Va)l (1-2, 6);
Tema 9.1 KOHCIIEKTa JIEKIIMU U PEKOMEHAYEMOMU JINTEPaTypPhl. Va)2 (5)
3 depMEHTaTUBHBIN 18 5 KomTp.pab.
TUAPOITN3 OCIIKOB.
Tema 9.2 Metabonuzm
AMHUHOKHCJIOT.
10.ITpuHOHIIBI IToaroToBKa K MPAaKTHUECKOMY 3aHATHIO C HCITOJIB30BAHUEM Va)l (1-2, 6);
peryasinuu ooMeHa KOHCIIEKTA JIEKIIUU ¥ PEKOMEHyEMOU JIUTEPaTyPBHI. V a) 2 (5)
BEILIECTB B KJIEeTKe
3 Tema 10.1 O6men 18 15 Cemunap
BEILIECTB KaK €IMHas ’ KonTp.pab.

CHCTEMa ITPOIIECCOB.
Tewma 10.2 Perynsnus
OnocuHTe3a OEIIKOB

OO6muii 00beM CaMOCTOSTEILHOW pabOTHI TT0 JucIUIUIMHE (dac) — 40

M3 Hux o0beM caMOCTOATENBbHOM pPabOTHI € HMCMOJb30BAHMEM 3JIEKTPOHHOIO OOy4YeHUS M

AUCTAHIMOHHBIX 00pPa30BaTeIbHBIX TEXHOJIOTHI (4ac) — 8




4.3 ConepixaHue y4eOHOT0o MaTepuaa

Pa3zgen 1. Beenenue.

Tema 1.1 Buoxumus — HayKka 0 eéeuyecmeax, 6X00AUWLUX 6 COCHAE IHCUGHIX OPZAHUIMOG,
CTPOCHUHU MOJIEKYJ] U MX INPEBPAILEHUSX, JISKALIMX B OCHOBE JKU3HEHHbIX sBIeHUH. KpaTkas
ucropus Omoxumuu. Mecto M poiib OMOXMMHM B CHCTEME ECTECTBEHHBIX HayK. 3HAueHHUE
OMOXMMUH JUIsI MEAULIMHBI, CEIbCKOI0 X034HUCTBA U IPOMBIIIJIEHHOCTH.

OOMeH BelIeCTB W PHEPIUU KakK BakKHEHIIas 0COOEHHOCTh JKMBBIX OpraHu3mMoB. CTpyKTypa
KJIETKH U OMOXUMHUYECKUE (PYHKIIUH OT/EIbHBIX OpraHesul.

Pa3nea 2. Ctpykrypa 1 pyHKIMH (€JIKOB.

Tema 2.1 Knaccuguxkauyuna amunoxkucnom na ochHose ux R-zpynn. OOmue CTpYKTYpHBIC
CBOICTBa aMUHOKHUCJIOT, CTEPEOU30MEPHS] AMUHOKUCIIOT U UX KMCIOTHO-OCHOBHBIE CBOMCTBA.
Tema 2.2 Cmpykmypa 6enkoe. IlepBuunas cTpykrypa OenkoB. CTpyKTYpHBIE OCOOCHHOCTH
NENTUAHON  CBA3U. YHHUKalIbHOCTh IEPBUYHOM  CTPYKTypbl  OenkoB. CoBpeMEHHbIE
NpPEJCTaBICHUs O NEPBUYHON CTpyKkType. Meroabl W3y4eHHUs MEPBUYHON CTPYKTYpBI:
onpenenenne C-KOHIEBBIX M N-KOHLEBBIX aMUHOKHCIOT, (DEPMEHTATUBHBIE M XHMHUYECKHE
METO/bI CIIEHU(PUUECKOro paclleNIeHHUs NOJUIENTHAHON LEeH.

BropuuHnas cTpykTypa OelKoB. o-cnupaib, B-CTpyKTypa, -u3ru6. Poiab BoopoaHBIX cBsi3ell B
(GbopMHpPOBAHUU BTOPUYHOM CTPYKTYPBHI.

Tpernunas crpykrypa 6enkoB. CBs3H, y4acTBYIOIIUE B CTAOWIN3ALUU TPETUYHON CTPYKTYPHI.
I'mapodobuoe saapo. Jlomensl B Oenkax M UX KiaccupuKanus. MeTo/pl U3ydeHUs TPETUYHON
CTPYKTYpPBl. PEHTreHOCTPYKTYpHBIH aHalM3 KakK TJaBHBIH HWCTOYHUK HHGOpMAIMH O
IPOCTPAHCTBEHHOU CTPYKType Oerka.

YereepTruHas CTPpYKTypa OCJIKOB. B3anmoneiictus MEXIY CyOBeIMHULIAMH,
CTaOWIM3UPYIOLIME  YETBEPTHUHYIO  CTPYKTYypy OenkoB. @DYyHKIHMOHAJIbHOE  3HAYEHUE
4eTBePTUYHOH CTPYKTYphl. KoomnepaTtusubie 3peKToI.

Ponp 6enkoB B ajanTaluy OpraHu3MoB. AJlanTanus reMOrJo0MHOB Kak MPUMeEp TPeX OCHOBHBIX
TUIIOB aJalTallUd K YCJIOBUSAM OKpykawoueh cpeibl. OCHOBHbIE TpeOOBaHMSI U aJalTHUBHBIC
peakuuu. [IpucnocoGiienuss remoriioOnHa K (yHKIMOHUPOBaHMIO Ha OOJIBIIMX BBICOTAX —
ajantauus MofnyispHoro tumna. KauecTBeHHas ajanrauus — ajanrtanus reMorjioOuHa B
npolecce OHTOreHe3a MIIEKONMTAIOUIMX. MEeXBHUJIOBBIE pa3iMyusl B KOONEPaTHUBHOCTU
ces3piBanusa O2 u sdpdexre bopa. TemneparypHas amanrtanus reMOTIIOOMHOB Y 9K30TEPMHBIX
KUBOTHBIX.

Tema 2.3 @u3suko-xumuueckue ceoiicmea 0eako6. KucCIOTHO-OCHOBHBIE CBOWCTBA OEIKOB.
N3oanexTpudeckas Touka. BricanuBanue. [loBenenue OenkoB B pacTtBopax. JleHaryparusi.
Mertoanl BelieneHUs OEIKOB.

Tema 2.4 Knaccugpukayua 6enxos. IIpoctbie 1 CI0KHbBIE OSIKH.

Pa3nen 3. CTpykTypa 1 pyHKIMHM HYKJIEMHOBBIX KHUCJIOT.

Tema 3.1 Cmpykmypa nykieomuoog. 1IypiHOBbIE 1 TUPUMHUIMHOBBIE OCHOBAHUS, YIJIEBOJHBIE
KOMIOHEHThI. Hykineo3unamMoHo-, nu- u Tpudocdarsl. buonornveckue pyHKINNA HYKIEOTHIOB.
Tema 3.2 Cmpykmypa JIHK. Monens Yorcona-Kpuka. buonormueckoe 3HaueHHE
nsycnupanbHoro crpoenns JIHK u npuHOMma KOMIDIMMEHTapHOCTH OCHOBaHMM. lIpaBumio
Yapradda wu Bupoas crneunuduunHocts. [lonmumopdusie ¢opmbr JHK. ITanunapomsr.
Caremnntnas JIHK. Hykneocomst.

Tema 3.3 Coepemennvie npeocmaenenus o cmpykmype u @ynkyuax PHK. CtpoenHue
MH(OPMaLMOHHBIX, prOOocOMabHBIX U TpaHcnopTHbIX PHK.

Pasnen 4. ®epmeHTHI.

Tema 4.1 Cmpykmypa ¢epmenmos. AKTHUBHBI IEHTP, OJHOKOMIIOHEHTHBIE W
JIByXKOMITOHEHTHBIE (pepMmeHThl. KodepMmeHThl, mpocreTHueckue rpymnibl. Ponb BUTaMHUHOB,
METAJIJIOB U JAPYTUX KOPAKTOPOB B (PYHKIIMOHUPOBAHUU (HEPMEHTOB. AJUIOCTEPUUYECKUHN IIEHTP,
€ro poJib B PETyISIUN METa00JINYECKUX IPOLIECCOB.

Tema 4.2 Obéuwgue npeocmasnenus o mexanuzme oeiicmeusn pepmenmos. OCOOESHHOCTH
depmenTatuBHOro Karainuza. PepMeHT-cyOCTpaTHble KOMIUIEKCH. ddexTs cOmKeHus-



opueHrtanuy, d>(QQekT HanpsHkeHHOW KoHpopMmauuu (3PPexT “npIObI”’), BBIHYXICHHBINA
WHIYUMPOBAHHBIN KOHTAKT. MexaHu3M JelCcTBUS XUMOTpUricuHa. OCHOBHBIE MIPEACTABICHUS O
KHHETUKE (DEpPMEHTATHBHBIX IPOIIECCOB.

Tema 4.3 Cneyuguunocmov  Oeiicmeus  pepmenmos.  Bunpl  cnenupUIHOCTH:
CTepeoXruMHYecKas, a0CONIOTHas, aOCONIOTHAs TPYNIOBas W OTHOCUTENbHAS TPYIIIOBAs.
Bnusinue HHrHOMTOPOB 1 aKTUBATOPOB Ha AKTUBHOCTH (DEPMEHTOB, €€ 3aBUCUMOCTh OT 3HAUCHUS
pH cpensbl, TepMOTaOUIBHOCTS.

Tema 4.4 Knaccugpuxayus u nomenxknamypa pepmenmos. 30pepmMeHThl, MyIbTH()EPMEHTHI,
3uMoreHsl. Jlokanuzamus ¢epMeHTOB B KieTke. (DepMEeHTHBIE CHUCTEMBI, YYaCTBYIOIIUE B
MPEeBpaIIeHUH KCEHOOMOTUKOB.

Pa3nen 5. BuocuHTe3 HYKJIEHHOBBIX KHUCJIOT U 0€JIKOB.

Tema 5.1 Pennuxauus /IHK. ®epmentsi u OenkoBbie ¢akTopel peruukanuu: JHK-
noJiMMepasbl, Jurasa, rupasa, xenukasa, JIHK-cBs3piBaromuii Oenok, mpaiimasza. Beaymas u
otctatomias uenu. [Ipaitmep. ®parmentsl Oka3zaku. JTanbl peIMKALI|H.

[ToBpexxnenne JIHK npu gelicTBUM yabTpaduoIETOBOIO, HOHU3UPYIONIETO, PEHTTEHOBCKOTO U
Ipyrux BuAOB wu3nydeHuidd. [loBpexaeHus akTUBHBIMU (opmamu Kucjaoponaa. MexaHH3MbI
penapanuu JTHK.

Tema 5.2 Tpanckpunyua. Onepon. Crpykrypa u ¢ynkuun PHK-nomumepas. Oramsl
TPAHCKPUIILIMKA: WHUIMAIKA, OJOHTauus, TepMuHanus. I[IpoueccuHr wuHPOPMAIMOHHBIX,
pubocoManbHbiXx U TpaHcnopTHbix PHK. I'enernueckmii ko, ero pacumdpoBKa U CBOWCTBA,
runotes3a “kauanus’ @. Kpuka.

Tema 5.3 Tpaumcnayus. AKTUBaLUS aMHHOKHCIIOT, oOpa3oBanue amuHoarui-TPHK, pons
amuHoanun-TPHK  cunteras. Wuuinmanust OeIKOBOro CHHTE3a, COOpKa TpPaHCIHPYIOIICH
pubdocombl, ponb GopmunmeTnoHI-TPHK u OenkoBeIx ¢akTopoB HHULIMAIMU. DIIOHTALUS
OETTKOBOTO CHHTE3a, OCITKOBBIC (DAKTOPHI AJIOHTAIMH, TPAHCIICHTHIUPOBAHUE W TPAHCIOKAIIHSL.
TepMuHanuss  OENKOBOrO  CHHTE32, TEPMHUHHUPYIOIIME  KOJOHBI,  PUIH3UHT-(PAKTOPHI.
[TocTTpaHcasLOHHbBIE PEBpAILlEHUsT OEIKOB.

CtpeccoBble OenKU — MIaNepoHbl, UX 001as XapakrepucTuka. Posib 1manepoHoB B cTabuinuzanuu
KJIETOYHBIX CTPYKTYp INpH TeMIepaTypHbIX ctpeccax. Oynkmmm n knaccupukanus BT, ux
poJib B posiuHTE OCITKOB.

benku, cuntesupyromuecs npu runorepmun. Jlerunpunsl, antudpusnsie 0enku, COR-0enxu.
Pa3nes 6. O0MeH BemecTs.

Tema 6.1 Obugue npeocmasnenus 06 odmene eeuyecme. ACCUMUISALUS U JTUCCUMIISIIHS.
['ereporpodHble, aBTOTpO(HBIE OpraHU3Mbl. 3aKOHOMEPHOCTH OOMeHa »sHepruu. Poib
MaKpO3PTUYECKUX COEAMHEHUN B TpaHCHOPMALIUK SHEPTUH.

Pa3znen 7. OOmeH yriieBoaoB.

Tema 7.1 Yeneeoowt, ux ouonozuueckan ponas, knaccugpuxayua u nomenxkaamypa. CTpykrypa,
CBOMCTBA M paCIpOCTpPaHEHHE B TPHUPOAEC OCHOBHBIX NPEACTABUTENIEW MOHO-, JAH- U
MOJINCAaXapHUIOB.

Tema 7.2 Pacnad nonucaxapuoos. T'unponn3z u dochoponus Kpaxmana U TJIMKOTEHA.
[lepeBapuBaHre U BcachblBaHHME YIJIEBOJOB B JKEIyJOYHO-KUIIEYHOM TpakTe. Pacmaa u cuHTe3
IJIMKOTE€HA B TKaHAX. [ OpMOHaIbHas perymisius 3Toro mpouecca.

Tema 7.3 Anapoomwiit pacnaod yzneeooos. I'nmuxonusz. DochopuivpoBaHue Ha YpOBHE
cyOctpara. DOHepretnueckuid 3¢dekt, perymsmnus, Ouojorudeckas poib. bpoxkeHue,
Ouosoruueckas poJb.

Tema 7.4 Aspoonvii memabonuzm nupysama. OKUCIUTENHLHOE JIEKApOOKCHUIMPOBAHHE
MUPOBUHOTPAAHON KUCHOTHL. [IupyBaTneruaporenasHpiii MynbTudepMeHTHbINH KoMIuieke. Luki
IU- U TpukapboHoBBIX kucnoT (umukin Kpebea). buonorudeckas pons nukina Kpebcea, ero pons B
KaTtabonau3Me 1 anadboIu3Me OEIKOB U JTUITH/IOB.

OxucnutensHoe  (ochopunupoBanue. JlpixarenpHas 1menb. CTpykTypa KOMIIOHEHTOB
JBIXaTeIbHOM 1IeMM M TOCJIE0BaTeIbHOCTh PACIOJIOKEHUS TEPEHOCUUKOB 3JIEKTPOHOB.
Kucnopon, kak TepMUHATBHBIN aKIeNTOp 1eKTPoHOB. CompsikeHne paboThl AbIXaTeTbHOM 1IeMu



¢ npoueccoM cuHTe3a ATD, xemroocmoruueckas Teopus Mutuena. Tpancdopmarus sHepruu
Ha CONpsralolux MeMOpaHaxX. OJIEKTPOXMMHYECKUH TOTEHIWal — JBIKYIas Ccujia
dochopunupoBanus U MemOpanHoro Tpancnopta. CTpykrypa u ¢pyHKuuu npotonHor ATdaszbl.
Onepretudyeckuid 3¢dekt apixanusd. I[leHTo3odocdaTHbidi TyTh OOMEHAa YIJIEBOJAOB, €r0
Ouosornyeckas posib U SHEPreTHYECKUi P PeKT.

OKHCTUTENBHBIN cTpecc U aHTUOKCHIAHTHBIE CUCTEMBI.

Tema 7.5 I'niokoneozenes, peyunpoknas pezyiayus 2i0KOHeo2eHe3a u 2IuKoIU3d.

Pa3zgen 8. O0MeH Junuaos.

Tema 8.1 Knaccugpukayus u Homenknamypa aunudos. buonoruueckas pojib U
pacnpocTtpaHeHue B npupoje. JIunuasl kak KoMnoHeHTsl MeMOpaH. CocTaB JIUNKUIOB, (a3oBbIe
nepexobl, acuMMeTpHs oucios. M3meHnenne coctaBa TUIUIOB MEMOpaH Kak OIMH U3 (PaKTOpoB
agantauuu. IlpenorBpanienue ae3WHTErpanud MeMmOpaH MOJJAEep)KaHUEM HEHACBHIIICHHOCTH
KHUPHBIX KUCJIOT (ochomunuIoB npu THUnoTepMmun. JlecaTypasbl JKUPHBIX KHCIOT Kak
MIPOTEKTOPHBIE OEJIKHU MPU XOJIOAOBOM IIIOKE.

Tema 8.2 Ilepesapueanue u écacvléanue AURUOOE 6 HCELYOOUHO-KUUEYHOM mpaKme. Ponb
neyeHu B ATOM mpouecce. Pacmag munumoB B TkaHsaX. OKUCIEHHE JKUPHBIX KHUCIOT
sHepreTudeckuit 3pdexr.

Tema 8.3 buocunme3 HelmpanbHbIX HCUpo8 u Gocghonrunudos. MynbTHPEPMEHTHBIH
KOMIUIEKC CUHTETa3bl >KUPHBIX KUCIIOT.

Pa3znea 9. OomeH 0e1KkoB.

Tema 9.1 ®@epmenmamuensviit cuodpoaus oenkos. Ilporeonutudyeckue G(EPMEHTHI, UX
cnenupUIHOCTh. AKTHBAIIHS 3UMOTEHOB.

Tema 9.2 Memabonusm amunokuciom. JlezaMUHUpPOBaHHE U JEKapOOKCUIMPOBAHUE
AMUHOKHUCJIOT.  TpaHcaMuUHUpOBaHUE, poJib  nupugokcaibdochara. AMUOBI U HX
¢dusmnonornueckoe 3HaueHue. Tpancrnopt ammuaka. buocunres MoueBUHBI. buoreHHble aMUHBI.
OcHOBHBIE TyTH HOBOOOPA30BaHUSI aMUHOKHCIIOT.

Pa3nesn 10. IlpuHuunbI pery/isinuu o0MeHa BelllecTB B KJIeTKe.

Tema 10.1 Oomen eeugecme Kaxk eounas cucmema npoueccos. BzauMocss3bp oOMeHa OCIIKOB,
KHUPOB U yriieBo0oB. O0IIKe MPOMEKYTOUHBIE MPOIYKTHI 0OMEHa BEIIECTB.

XuMuyeckasi mpupoa u PU3n0IOTUYecKasi poiib BAXKHEUITUX TOPMOHOB. X poib B perynsiuu
oOMeHa BemiecTB. OyHKIIMY HUKJINYECKUX HYKIEOTHIOB.

Tema 10.2 Pezynayuna 6uocunmesa 0eakoe.

4.3.1. IlepeyeHb CEMUHAPCKHUX, IPAKTUYECKHUX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne HaumeHnoBaHue TpynoemMKocTh OueHouHbIE ®opmMupyembie
n/H | pasaeia CeMUHAPOB, (uac.) cpeacTsa KOMIIeTEeHIINH
U TeMbl NMPAKTHYECKUX U Bcero N3 Hux (MHIMKATOPBI)
J1a00paTOPHBIX PadOT | YacoB | MPAKTHY. *
MOJTOT.
1 2 3 4 5 6 7
1 [IBeTHBIC peakuu NK-3
Ha OTJEIIbHBIE . . HJIK nixs2
MUCbMEHHBIA OTYET,
AMUHOKHCIIOTHI, HCKYCCHST
2.1 BXOJIAIIUE B COCTaB 3 Y ’
KOHTPOJIBHBIE BOIIPOCHI,
OEJIKOBBIX MOJIEKYII.
KOHTpOJIbHAsI paboTa
Knaccudukanus
AMHUHOKHCIIOT
2 Hccnenosanue nabopaTopHasi pabota ¢ NK-3
21 aMHUHOKHUCJIOTHOI'O 2 MHTEpIpeTanuein HIK k3.2
' cocraBa 2-x pe3ynbTaTOB,
HEU3BECTHBIX MMMCbMEHHBIN IKCTIPECC-




OCIIKOB ompoc
3 ) PR ———— Pemenue yueOHbIX U IK-3
29 HepBHquﬁyq poOJIEMHBIX 3a/1a4, HJIK 1k 5.2
CTPYKTYDBI GEKOB MUCHMEHHBIN OTIPOC,
TECTUPOBAHUE
4 KOHTPOJIbHBIE BOIIPOCHI, NK-3
DUsHKO TECTUPOBAHUE, MK e 3.2
2.3 XUMHYECKHE PCLICHHC 3a/1ad,
' CBONCTEA GEKOB nmabopaTopHbIe PaOOTHI
C MHTEpIpeTalneu
pe3yIbTaToB
5 Knaccudpukanus NK-3
5CIIKOE nabopaTopHasi paboTa ¢ K x50
) MHTEpIpeTaIue
24 @pakMOHUPOBAaHUE pripetan
I —— pE3yJIbTAaTOB, SKCIIpECC-
MyKi orpoc
6 buonoruueckue IIK-3
F— KoHntposbnbie HJIK 1152
BOIIPOCHI
HYKJICOTH/IOB. P ’
Tupomns3 KOHTpOJIbHas paboTa,
3.1-33 TECTHPOBAHUE,
HYKJICOIIPOTEUIOB
- nabopaTopHas pabora ¢
Crpocre JIHK n UHTEpIpeTanuei
PHK pe3yiIbTaToB
7 O61ue cBoiicTBa KoHnTtposbHas pabora, IIK-3
(bepMeHTOB. nabopaTopHble pabOThI MK s 2
4.2 CrneunduyHoctsb C MHTepIpeTaruen
JNEUCTBUSA pe3yJIbTaToB,
(bepMeHTOB JICKYCCHSI
8 KontpounsHas padoTa, NK-3
KonnuectBenHoe nabopaTopHble paboThI HAK s 2
43 ompeAeicHue C MHTEpIpeTannen
' aKTUBHOCTH pe3ysbTaToB,
(dhepMeHTOB JIACKYCCUS
TECTHUPOBAHUE
9 C KOHTPOJIbHBIE BOIIPOCHI, NK-3
CMHHAPHI 1 TECTUPOBaHMUE, MK 3.2
5.1 pelIeHne 3a1a4 o 6
52 perUHKALIH 1 pernieHne y4eOHbIX ’
. PpancKpHII MpOoOJIEMHBIX 3a/a4,
JTIUCKYCCHS
K-3
10 CeMuHap 1 pemeHe KonTponbhas pabora, WK
37184 110 TECTUPOBAHHUE, MK 3.2
5.3 CHETHYECKOM pelieHne y4eOHbIX ’
Koy H TpchniuI/m npoOJIeMHBIX 33/1a4,
JTUCKYCCHUS
11 CeMuHapsl C KonTponbHbie NK-3
pazbopom BOIIPOCHI, PJIK 1 3.2
TEOPETUYECKOTO KOHTPOJIbHBIE paboTHI,
7.1 -7.5 | maTepuaia. penieHue 3a1ay,
Hcnonb3oBanue TECTUPOBAHUE,
HEOPraHUYECKOTo MUCHMEHHBIN OTIPOC,

docdara B mporiecce

nabopaTopHas paboTa ¢




CIIUPTOBOTO WHTEpHOpeTanuen
OpOXKEHHS pE3yJIbTaTOB
12 CemuHap ¢ KoHTposbHbie MK-3
HJIK 11k 3.2
az00pom :
81-83|P p 2 BOIIPOCHI,
TEOPETUYECKOTO
KOHTpOJIbHast paboTa
MaTepHaa.

13 CemuHap ¢ IIK-3
paz6opom MK e 3.2
TEOPETUYECKOTO

KoHntposbHbie
MaTepuarna.

BOTIPOCHI,
Onpenenenue

KOHTpOJIbHAs paboTa,

9.1 -9.2 | napacranus 4

nabopaTopHas paboTa ¢
aMHHO0a30Ta B N

MHTEpIpeTanuei
IpoIecce aBTOIM3a

pe3ysIbTaToB
METOZOM
(hopMOJIOBOTO
TUTPOBAHMSI

14 CeMmuHap. KonTponbubie NK-3

KonnyecrBenHoe BOIIPOCHI, IKCIPECC MK 1132
101 oTpe/iesIeHNe OTIPOC, KOHTPOJIbHAS
1(') 5 ButamuHa C B 1 pabora,
' pa3IMYHbIX naboparopHas padoTa ¢
PaCTUTEIIbHBIX UHTEpIpeTanuei
00BEKTaxX pe3yIbTaTOB

4.3.2. Ilepeuenb TeM (BONPOCOB), BBIHOCHMbIX
CTYACHTAMH B PAMKaX caMocTosATebHOM padotsl (CPC)

Ha CaMOCTOATEC/IbHOEC H3YYCHHE

Ne n/m Tema 3ananue ®opmMupyemasn HIAK
KOMIETEeHINA
1. Tema 2.4 Wzyantes  TeopeTmueckuit IK-3 HJIK k3.2
KJ'IaCCI/I(I)I/IKaI_II/IH Marepual 110 BOIIPOCY:
GEIIKOB «Knaccudukanus 6e1xKoB»
2. Tema 4.1 CtpykTypa Wzyantes  TeopeTmueckuit IK-3 HJIK k3.2
Q)epMeHTOB Marepuajl 10  BOIIPOCY:
«CTpykTypa GepMeHTOBY»
3. Tema 4.2 O0mume W3yunts  TEOPETHYECKHI I1K-3 MK 132
MIPEACTaBIEHUS O Mateépuajll  1I0  BOIIPOCY:
MeXaHU3Me JICHCTBHS «MexaHusm JAEUCTBUS
(hepMeHTOB (hepMeHTOB»
4. Tema 4.3 N3yunth  TEOPETHYCCKHI IK-3 HJIK k5.2
CHCHI/I(I)I/ILIHOCTB Marepuajl 10  BOIIPOCY:
nercTBus GepMEHTOB «Crenm@uaHOCTH
JeicTBus pepMEeHTOBY
5. Tema 4.4 M3yunts  TeopeTuuecKuii IK-3 HJIK ik 3.2
KﬂaCCI/I(bI/IKaI_[I/Iﬂ u Marepual M IOATrOTOBUTH
HOMEHKJIATypa pedepaT o Teme:
(epMeHTOB «Knaccudukarms u
HOMEHKJIaTypa
(hepMEHTOBY
Tewma 8.1 W3yunutes  TeopeTuueckuit IK-3 UK nxcs.2
6. Marepual M IOJArOTOBUTH




Knaccudukanms u pedepar o TEME

HOMEHKJIaTypa «Kmaccnguxarus I/I
JIATIUJIOB HOMCHKJIATypa JIMTTUAOB»

4.4, Meroauyeckue YyKa3aHHsi 10 OPraHu3alud CaMOCTOATEJbHON PadoThl
CTY/€eHTOB

CaMmocrosiTenbHasi paboTa CTYAEHTOB SIBJISIETCSI COCTABHOM 4acThio y4eOHOro mpolecca u
UMEeT LEeNbI0 3aKpelyieHue W YIayOJieHHWe TONXYYEeHHBIX 3HAHUM M HAaBBIKOB, IOHCK U
NpUOOpEeTEeHUE HOBBIX 3HAHMM, a TaKXKe BBINOJHEHHWE Y4YeOHBIX 3aJaHuN, MOJArOTOBKY K
IPECTOSIINM 3aHATHAM, 3a4€TaM U IK3aMEHaM.

Jlis opraHu3aluu CaMOCTOSITENIbHOM paboThl Mo aucuuiuiiHe «OCHOBBI OHOXUMUU
aJIaTTaluii» UCHOJB3YIOTCA CIIEAYIoNIe (POPMBI CAMOCTOSATENILHON yueOHOM padoThI:

- PaboTa Haj KOHCTIEKTOM JIEKIHH.

- Ilogbop, wu3ydyeHue, aHAIM3 PEKOMEHJIOBAHHOW JIMTEpAaTyphl WIM MarTepuania,
pasmeniénnoro B OMOC.

- CaMocTosITETbHOE U3yYCHHE OTACIBHBIX TEM, MaparpadoB, He U3JI0KEHHBIX B JICKIINH.

- IloaroroBka K NPaKTHUYECKOMY 3aHATHUIO COCTOMT B TEOPETHYECKOW TOJArOTOBKE U
BBIMIOJTHEHUH MPAKTUUYECKUX 3aJJaHuil (pellieHue 3a7a4, OTBEThI Ha BOMPOCHI U T.1I.).

- Hartucanue pedeparos.

- [ToarotoBka K TECTUPOBAHHUIO.

- [ToaroroBka k 3ayery.

THucomennvie pabomwi. JIns u3ydyeHUs TeM, HE H3JIOKEHHBIX B JIEKIIMU, PEKOMEHIYETCS
UCTIOJIF30BaTh OCHOBHYIO M JIOTIOJIHUTEIIBHYIO JINTEPATYPY, & TAKKE HCTOUYHUKH, HaliICHHBIC TIPU
MOMOIIM MH(OPMALIMOHHO-CIIPABOYHBIX M TOUCKOBBIX CHCTEeM. J[Is 3akpersieHus marepuana
PEKOMEHAYETCS [1eNlaTh KpaTKhe KOHCHEKThl Mo TeMe. B pamkax mucuurummabl «OCHOBBI
OMOXMMUH aJanTalHii» TaKkKe MPEAYCMOTPEHO BHITIOJHEHNE MUCbMEHHBIX KOHTPOJIBHBIX padoT.

Pegpepam — mpencraBiser coOOW KpaTKoe H3JIOKEHHE COJCPKAHUS HAYYHBIX TPYIOB,
JaUTepaTypsl o ompeneneHHoi teme. O6veM pedepara moxker gocturarb 10-15 cTp.; Bpems,
OTBOJMMOE Ha €ro NOJroTOBKY — OT 2 Hezelnb A0 Mecsiua. [loaroroska pedepara noapasymeBaer
CaMOCTOSITENIbHOE U3YyYEHHE CTYACHTOM HECKOJBKUX JIUTEPATypHBIX MCTOYHHUKOB (y4€OHMKOB,
MoOHOrpaduii, HAy4YHbIX CTaTe€l U T.J.) IO ONpPEAEIEHHON TeMe, HE paccMaTpUBaeMOi MOAPOOHO
Ha JIEKLIMHU, CUCTEMaTHU3alliI0 MaTepuala i KpaTkoe ero usioxenue. Llens Hanucanus pedepara
— TIPUBUTHE CTYACHTY HaBBIKOB KpAaTKOTO U JIAKOHHYHOTO TIPEACTaBJICHUS COOpaHHBIX
MaTepuaioB U (AKTOB B COOTBETCTBUU C TpPEOOBAHUSIMH, NPEIBSIBISIEMBIMU K HAYYHBIM
oTyeTam, 0030paM U CTaThsIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JIUCT.

- Conepxanue.

- Beenenue, re kpatko Gpopmynupyercs npoodiema, 11eib U 3a1a4u pedepara.

- OcHOBHAas 4acTh pabOTBl COCTOUT M3 HECKOJIBKHX Pa3/IeioB, B KOTOPBIX M3JIaraercsi CyTh
TeMbI pedepara.

- 3aKJII04YEHHE.

- CIIMCOK MCIIOTTb30BAHHOM JIUTEPATYPHI.

[Ipu odopmienun pedepara cieayeT NPUICPKUBATHCS TEXHUUECKUX TpeOOBaHUH,
NpeIbsABISEMBIX K pedpepaTaM U KypcOBBIM paboTaM, UMEIOIIUXCS Ha Kadeape.

Kputepuu onenuBanus pedepara:

- OueHKa «OTJIMYHOY» BBICTABISIETCS B TOM cllyyae, eciii B pedepare MOJHOCThIO pacKphITa
TeMa, MPOAHATM3MPOBAHO COBPEMEHHOE COCTOSIHHE BOINPOCA, MaTephall HM3JI0KEH JIOTHYHO,
MIOCJIEIOBATEIbHO, TPHUBEICHO HE MEHee 3 JIMTEPaTypHBIX HCTOYHHKOB (Cpeny KOTOPBIX
npeoOiagaer aureparypa 3a mocienHue S5 jer), pedepar odopmIeH B COOTBETCTBHH C
TEXHUYECKUMHU TPEOOBAHHUSIMH, TIPEABIBISIEMBIMH K TAKOTO pojia paboTam.




- O1eHKa «XOpOILIo» - TEMA PACKpbITa, IPUBEJIEHO JOCTATOYHOE KOJIMYECTBO MaTepuasa, HO
IOpU 3TOM MaTrepuan B HENIOCTaTOYHOM CTENEHH IPOaHAIU3UPOBAaH aBTOPOM, O(opmieHue
pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSM.

- OneHka «yZIOBIETBOPUTEIBHO» - TEMa PACKPBITAa IIOBEPXHOCTHO, MaTepuall IPUBEIEH KaK
npocTasi KOHCTaTanus (akToB, HE MPOAHATM3UPOBaH, B OQOPMIIEHUM HMEIOTCS TEXHUYECKHE
HEIO0CTaTKH, CIIMCOK JIUTEPATYPhI CONEPKUT MEHEE 5 UCTOYHUKOB.

- OLeHKa «HEyIOBICTBOPUTEIBHO» - T€Ma HE PACKpbITa, CKYIHBIH 00BEM NPHUBEICHHBIX
MaTEpUAJIOB.

4.4. TlpumepHasi TeMaTHKa KYPCOBBIX PadoT (MPOEKTOB). HE IPEIYCMOTPEHBI
y4€OHBIM TIIAaHOM.

V. YYUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHbBI

a) nepeveHb JUTEPATYPbI

1.0cHoBHas JiuTEpaTypa

1. buoxumus [Tekcr] : yueOnuk / B. I1. Komos, B. H. IlIBenona. - 3-¢ u3x., crep. - M. : lpoda,
2008. - 639 c. ; 24 cMm. - (Bsicmiee oOpazoBanue: CoBpeMeHHBIN yueOHUK). - [IpenM. ykas.: c.
620-630. - ISBN 978-5-358-04872-0. (50 5k3.).

2. buoxumus [DneKTpOHHBIM pecypc] : y4eO. ansd akaaeM. OakamaBpuaTa : A CTyI. BY3OB,
00y4. mo Hampasi. 655500 "buorexnonorus" / B. I1. Komos. - 4-e u3z., ucnp. u gom. - 9BK. -
M. : KOpaiit, 2014. - 640 c. - (bakanaBp. Akamemuueckuii kypc). - Pexum mocryma: DU3
"bubnmuorex". - Heorpanmnu. nocrym. - ISBN 978-5-9916-3929-3.

3. bonbmoit mpaktukym no 6uoxumuu [Tekct] : yuel.-meroa. nmocodue / O. Y. 'pabenbHbIX [1
ap.] ; peu.: A. A. barpaesa, JI. A. JlomoBarckas ; Upkyrt. roc. yH-T, bruon.-mous. ¢ak. - UpkyTck
: I3p-Bo UT'Y, 2015. - 167 c. ; 20 cm. - ISBN 978-5-9624-1301-3: (10 2k3.).

4. MonexynsipHast 6uosiorusi: OMOCUHTE3 W (PYHKITMOHHMPOBAHUE MAKPOMOJIEKYNT y MPOKAPUOT
[Tekcr] : yue6. mocobue / B. M. Uemepunona, O. A. Cekepuna ; pemn.: b. H. Orapkos, C. H.
’Knanosa ; Upkyrckuii roc. yH-T. - UpkyTck : M3a-Bo UT'Y, 2013. - 314 c. : un. ; 20 cm. - ISBN
978-5-9624-0928-3. (59 7x3.).

5. MonexynsapHas 6uonorusi: 6MOCHHTE3 U (PYHKIMOHHUPOBAHUE MAKpPOMOJEKYJ y MPOKApPHOT
[DnexTpoHHBIH pecypce] : yue0. nocobue / B. . YUemepunona. - 9BK. - Upkyrck : U3a-so UT'Y,
2013. - Pexxum nocryna: Y3 "bubmmorex". - Heorpanuu. goctym. - ISBN 978-5-9624-0928-3 :
6. Konbman, . Harnsanas O6uoxumus : cnpaBounuk / S1. Komeman, K. -. Pém ; mepeBon c
anrnuiickoro T. I1. MoconoBoii. — 6-e n3n. — Mocksa : Jlaboparopus 3uanmii, 2019. — 514 c.
— ISBN 978-5-00101-645-8. — Tekcrt : anexkTpoHHBbI // JlaHb : 37eKTpOHHO-OMOIMOTEUHAs
cucreMa. — URL: https://e.lanbook.com/book/121226 (mara oOpamenus: 09.02.2022). —
Pexum noctyna: ans aBTOpU3. MOIB30BATENCH.

2.Jlon0JTHUTEIbHAS JIUTEPATypa

1. buonorus knetku : Y4eb. mocodue / U. A. Paiiropoackas [u np.] ; pea. . A. Paitropoackast.
- Upkytck : [6. n.], 2007. - 100 c. : un. ; 21 cm. - bubmnuorp.: ¢. 99. (18 7k3.).

2. buoxumus pactenmii [Tekct] : yueOnuk / I'. -B. Xenar ; mep. ¢ aarn. M. A. BpeliruHoii [u
ap.] ; pexn.: A. M. Hocos, B. B. Uy6. - M. : bunowm. Jlaboparopus 3uanuii, 2011. - 471 c. : un. ;
26 cMm. - (JIyummit 3apyOexHbiil yaeOHUK). - bubnuorp. B koHIE cT. - YKa3.: ¢. 464-471. - Ilep.
u3g. : Plant biochemistry / Hans-Walter Heldt. - 2005. - ISBN 978-5-94774-795-9. (3 ak3.).



3. MonekylnspHO-TCHETUYECKNEe ¢ OHOXMMHYECKHE METOIbl B COBPEMEHHOH OHOJIOTUU
pactenuii [Tekcr] : HayuHnoe uznanue / pen.: Bin. B. Kysunenos, B. B. Ky3uenos, I'. A. PomaHos.
- M. : bunowm. JlaGoparopus 3nanmii, 2012. - 487 c. : uin. ; 25 cMm. - (MeToabl B OMOJIOTHN). -
bubnuorp. B konie ct. - ISBN 978-5-9963-0738-8. (2 3k3.).

4. MounekynspHO-TEHETUYECKHE W OHOXMMHYECKHME METOJIbl B COBPEMEHHOW OHOIOrHU
pacTeHui [DIeKTpOHHBIN pecypc| : HayuHoe u3nmanue. - OBK. - M. : bunom. JlaGopaTopus
3Hanuii, 2012. - (Meroas! B Ouonorun). - Pexxum nocryma: 943 "bubmmorex". - 20 qoctymnos. -
ISBN 978-5-9963-0978-8.

5. OcHoBbl Ouoxumun Jleannmxepa [Texcr] / . Henscon, M. M. Kokce ; mep. ¢ anrn.: T. I
Mocomnosoii, O. B. Edppemenkonoii ; pen.: A. A. borganos, C. H. KoderkoB. - M. : bunom.
Jlaboparopus 3Hanwmii, 2011 - . - 27 cm. - ISBN 978-5-94774-364-7. T. 3 : Ilytu mepenauu
undopmanuu. - 2015. - 448 c. : uB. wi. - bubnuorp. B koHme pasna. - Ilep. m3a. : Leninger
principles of biochemistry / David L. Nelson, Michael M. Cox. - New York, 2008. - ISBN 978-
5-94774-367-8. (5 2x3.)

6. IIpuHIMIIBI U METOIbI OMOXUMHUH U MOJIEKYJISPHON Ononoruu [DNEeKTpOHHBINA pecypc| —2-¢
u3a. (o). [Onexrponnsii pecypc] / K. Yuncon, Ix. pen. Yonkep. - MockBa : BUHOM.

Jlaboparopus 3Hanui, 2015. - 855 c. : un. - Pexum pocryma: OBC "Jlans". - Heorpanuu.
noctym. - ISBN 978-5-9963-2877-2 : b. 1.
7. buoxumus W MOJeKylspHas ~ Owomorms @ ydeb.mocobue A CTyA.MEI.M

(dapMareBT.ClICI.ME/I.BY30B,a TaKXe I HHTCPHOB,0OPJAWHATOPOB M Bpauell  CHUCTEMBI
nocieAnIuIoM.oopas. / B. Dmwmot, Jadua Dot ; Ilep.c anrrnon pen.A.M.ApdakoBa u nip. -
M. : HUN buomen.xumuu PAMH,Marepuk-ansda, 2000. - 366 c. : w1 ; 29cm. - ISBN
59007600309. (9 3x3.).

8. Cnupun, A. C. MonekynspHas 6uosnorus. Pubocomsr u 6uocunres 6einka : yuebHoe nocodue
/ A. C. Cnimpur. — Mocksa : Jlaboparopust 3uanuii, 2019. — 594 c¢. — ISBN 978-5-00101-623-
6. — Tekcr: osnekrponHsiii / Jlanb : s1nekTpoHHO-OMONMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/110208 (mata oOpamenus: 09.02.2022). — Pexxum gocrtyma: uist
ABTOPH3. MOJIb30BATEIICH.

0) nepuoauYeCKUE U3TAHUS

B) CIIMCOK aBTOPCKUX METOAUYECKUX Pa3pPadoToK:.

r) 6a3bl JaHHBIX, HHPOPMANHOHHO-CIIPABOYHbIE M MIOUCKOBbIE CHCTEMbI

1. Hayunas Dnextponnas bubnmoreka http://www.e-library.ru

2. Hudopmanmonnas cuctemMa «EmuHOe OKHO 1OCTyma K o00pa30BaTeIbHBIM pecypcam»»
(http://window.edu.ru)

3. 9BC «(FOPAMT». Anpec noctyna: https://www.biblio-online.ru/

4. Ob N3parenbckoro neHTpa «Akagemusi». Anpec gocryna: http://www.academia-moscow.ru

5. http://www.fptl.ru/biblioteka/biotehnologiya.html

6. http://www.medbook.net.ru/010512.shtml

7. Coro3 00pa3oBaTebHbIX CaHTOB - ECTECTBEHHBIE HAYKH

8. http://tusearch.blogspot.com - [Towck 3eKTPOHHBIX KHHT, MyOauKaluii, 3akonos, ['OCToB Ha
caiTax HaydHbBIX JICKTPOHHBIX OMOIHUOTEK.

9. Google Scholar —TTouckoBas cucTema 1o HayYHOMH JIUTEpaType.

10. Science Research Portal - Hayunas mouckoBas cHUCTEMa, OCYIIECTBIISIOIIA
HIOJTHOTEKCTOBBIA IMOMCK B JKypPHAJaX MHOTHX KPYIHBIX HAYYHBIX H3JaTelbCTB, TaKMX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wier cratbu ¥ JOKYMEHTHI B
OTKpPBITHIX Hay4HbIX Oa3ax manubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000Py10BAHUE:
Aynaurtopust sl TPOBEICHUS 3aHATUN JIEKIIMOHHOTO THUIIa 000py/I0BaHa:



crienranu3upoBaHHo (yueOHoit) Mebenbio Ha 100 mocaouHbIX MECT;

TeXHUYECKUMH cpeacTBaMu oOydenwus: nmpoektop EpsonEB-X05, sxpan Digis, cnyxamumu
JUTSL TIpe/ICTaBICHUS y4eOHOW WH(OpManuy OONBIION aymuTOpUu TO AUCHUILTUHE «OCHOBBI
OMOXUMUH aJanTarIHii»;

y4eOHO-HArTSAHBIMA  [TOCOOMSMHU, O0ECTICYMBAIOIIUMHI TEMAaTHYECKUE WIUTIOCTPALUU TI0
JUCIUILIMHE B KOJIMYECTBE: TAOIUIIBI — 5 IIT., IPE3EeHTALMH 10 KaX10i TeMe MPOrpaMMmbl.

Aypnutopust sl IPOBEICHUS 3aHATUN JTa0OpaTOPHOTO TUIIA 00OPYyIOBaHA:

crienuaan3upoBaHHoi (yuyeOHO#) meOenbro Ha 12 MOCagoyHBIX MECT, OMOXHMMHYECKas
naboparopus (JlabopaTOpHBIC CTOJNHI - 4 MIT.); paKOBUHA ¢ TYMOOU - 1 MIT., IepEBIHHBIC TyMOBI
JUISL XpaHEHHS PEaKTUBOB - 2 mT., mKad BeITsoKHON JIK-1500 1B - 2 mIT., BEChl aHATUTUYECKHE
['OCMETP Jlenunrpan - 1 wr., ¢porosnexrpokoiopumerp KOK-2 - 1 mT., akBaaAUCTHILIIATOD
anektpudeckuii AD-14-«S-DII»-01 - 1 mT., TepMocTaT 3eKTpUYecKuii cyXxoBo3aymHbii TC-
1/80 CITVY - 1 mrt.;

TEXHUYECKMMH CpeJICTBaMU OOyuYeHUus: JOCKa ayIuTOpHas MenoBasg, mpoektop BenQ
MS504, cayxamum# Ui TpeAcTaBiIeHUs yd4eOHON wuHbOopManyu OOJBIION ayIUTOPHH IO
qucuminae «OCHOBBI OMOXUMUY aJlanTaluiiy;

y4eOHO-HATTISHBIMU TTIOCOOHMSIMH, OOECTICYMBAIOIIUMHI TEMAaTHUECKUE HIUTIOCTPALUU TI0
JTUCIUIIMHE B KOJIMYECTBE: TAOIMIIBI — 5 IIT.

Aynuropus IS IPOBEICHUS 3aHATHH JIA0OPATOPHOTO THUIIA 00OPYyI0BaHA:

crenuanu3upoBaHHon (y4eOHol) mebenbio Ha 12 mMOCaZO4YHBIX MECT, OMOXMMHYECKas
naboparopus (J1TabOpaTOPHBIC CTOJIBI - 6 MIT.); pAaKOBUHA ¢ TyMOO# - 1 mT., mkad BeITsDKHON JIK-
1500 B - 2 mit., MeTanau4eckre TyMOBI-SIIUKH ISl XpaHEHUs] PEaKTUBOB - 2 IIT., IEPEBSIHHBIC
mKappl I8 XpaHEHUs XHWMHUYECKUX pEakTUBOB U Ja0opaTopHOM mocynel - 2 WIT.,
METAJIMYECKHEe TyMOBI-CTONBI JJIsi XpaHEHUs JabopaToOpHOW TOCyAbl - 2 1INT., BECHI
ananutnaeckue BJIA-200-M - 1 ., Bechl ananutnueckue BJIP-200 - 1 mT., BoasHas OaHst
KAZNIA WODNA TYP LBK - 1 mwt.;

TEXHUYECKHMMHU CPEJICTBAMHM OOYYEHHUsS: JOCKAa ayAWTOpHas MeJoBas, CIyXameh s
npeacTaBieHuss yd4eOHOM uH(opMmanuu OONBIION ayAUTOPUH MO AUCHUIUIHHE «OCHOBBI
OMOXHMMUH aJanTarui»,;

y4eOHO-HATTISAIHBIMUA TTOCOOUSMHU, OOECIEUMBAIOIIUMUA TEMAaTHYECKHE WIUTFOCTPALlUU IO
JTUCIUTIINHE B KOJUYECTBE: TAOJIUIIBI — S5 TIT.

KowmmerotepHsiit  kmacc (yueOHast ayauTopusi) JUisi TPYNIOBBIX M HHAWBHIYATbHBIX
KOHCYJIbTAIlMid, TEKYIIEro KOHTPOJS ¥ TPOMEXKYTOYHOW aTTEeCTalliH, OpraHW3aluu
CaMOCTOSITENIbHOM pPa0OTHI: ayIUTOpUsS C HEOTPaHHMYEHHBIM JOCTYNIOM K ceTu HHTepHer
obopynoBaHa:

crelranu3upoBaHHoOH (y4eOHoiT) MeOenbto Ha 20 TocaJOuYHbIX MECT;

TEXHUYECKUMHU cpeacTBaMu o0ydeHus: Cuctemubiii 6510k PentiumG850, Monutop BenQ
G252HDA — 1 mr.; Cuctremnsiii 610k Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mir.;
Cuctemnsiii 6ok PentiumD 3.0GHz, Monutop Samsung 740N — 3 mr.; Mono6nok IRU
T2105P — 2 mwir.; Cuctemuslit 6ok Pentium G3250, Monutop BenQG955 — 1 mit.; CuctemusIit
ook Pentium G3250, Mouutop BenQ GL2250 — 1 mr.; Cucremusrii 6ok Pentium G3250,
Monutop Samsung T200 HD — 1 wr.; Cuctemnsiii 6s10x Pentium G3250, Monutop Samsung
T190N — 1 mr.; Cucremusriii 610k Pentium G3250, MoruTtop Samsung 740N — 1 mT.; mpoeKkTop
BenQ MX503; skpan ScreenVtdiaEcot; nocka menosasi.

[lomemenue st  XpaHeHUS U NPOPUIAKTHUECKOTO  OOCIy)XHBaHHMS — y4eOHOIo
000pyI0BaHUS: ayAUTOPHUS 000PYAOBaHA:

CHCIIMATM3UPOBAHHON MeOenbl0 Ha 8 mocagodyHbelx MecT; mkad BeTsDkHONH JIK-1500
[IB+BeHTHNATOp - 2 IIT., CTOJN ABYXTYMOOBBIA - 5 IIT., CTOJ OAHOTYMOOBBIH - 4 IIT., CTON
KOMIIBIOTEPHBIA - 1 IIT., MeTalyiMdeckue TyMObl UIsl XpaHEHUs J1abopaTOpHOW MOCyIbl U
obopymoBanuss - 4 IIT., JAEpEeBAHHbIE TyMOBI I XpaHEHHUS Ja0OpPaTOpPHON TMOCYAbl U
o0opysnoBanus - 5 wT., mKad-Kyne ABYXABEpHbIM - 1 mT., mkadp Meramwindeckuil - 1 mr.,
xonoaunbHUK NORD J1X-241-0-010 - 1 mrt., snexrporuuta Jlyd - 1 mr., pakoBuHa ¢ Tym60i#i - 1



IT., Kag-Kyne TpexABepHbId - 1mT., mKkad KHUXKHBIA - 3 mT., MUKpockon buomen 2 Led - 7
mT., Mukpockorn Levenhuk D870T - 1 mt., Mukpockon Levenhuk D870T Tpunokymsp - 1 .,
Mukpockon Mrukpomen P-1-LED - 1 mr., Mukpockon MIJI-5-b - 1 mT., MuKpockor
ouonornueckuit Mb-1600b - 1 mT., mukpockon P-14 - 4 mr., mukpockon Levenhuk 2L NG — 5
mt., cBetutens OM-12 - 1 mt., @azoBsiit kouTpact K®-3 - 1 mr., dazossiii koutpact KOC - 1
mT., pH-MeTp noHomep yHuBepcasbHbli OB-74 - 1 mT., cnektpodoromerp [13-5300 BU - 1
IT., MarHuTHas Memanka MM-5 - 5 mr., Becel amamutuueckue BJIP-200 - 1 mT., Bechl
topcuonnbie BTII-500 - 4 mit., Becbl Topcnonabie WAGA TORSYINA-WT - 3 mr., mpoekTop
Osepxen GEHA OHP Ecovision 24/3 - 1 mT., cucreMusiii 610k B komruiekte ASUS - 1 mir.,
monutop BenQ DL2215 - 1 mrT., HOyrOyk Lenovo G580 B kommuiekte - 1 1mT.,
MyIbTU(YHKIIHOHAIBHOE yeTpoiictTBo SAMSUNG M2070 - 1 wit., ckanep HP Scanjet G2410 - 1
wT., npuHTep Canon LBP 2900 — 1 .

6.2. IlporpaMmmHoe obecneyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis ousneca - Cranmaptaeiii Russian Edition. 250-499.
®opyc Konrpakt Ne04-114-16 ot 14n0s6ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0510ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JInnensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIunensun Microsoft 41059241.

Office 365 mpodeccuonanbHblil TIIOC A yuarmuxcs. Homep 3akasa: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHn4yeckue u JIeKTPOHHbIE CPEACTBA:
[Ipe3eHTannu Mo OCHOBHBIM TEMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Ha nexkmusx wucnonb3yercs MyJnbTUMEAMIiHOE  oOopynoBaHue  ¢akyinbTera s
JEMOHCTPALMK WIUTIOCTPATUBHBIX BUAEOMATEPUAIIOB, KOMIIBIOTEPHBIX ITPE3EHTALUI U CXEM.

[Tpu uTeHuM NEKIUI UCTIONB3YIOTCS TaKue 00pa30BaTeIbHbIE TEXHOIOIMH, KaK MPpoOIeMHast
JEKIHSL C JIEMEHTaMH JUCKYCCHUH, JeKIHUs-UH(OpMaLMs C TPUMEHEHHEM 0000IIAIONINX CXEM U
AIIEKTPOHHBIX MPE3EHTALM, THTEPAKTUBHAS JIEKIIUA—KOH(pepeHIHs 00001IatoIIero xapakrepa u
zp.

[Tpu npoBeaeHnM 1a00paTOPHBIX PadbOT CTYIEHTHI IOJKHBI HHTEPIIPETUPOBATH PE3YIbTAThI
DKCIEPUMEHTOB, IOHUMATh CYTh TEOPETHUUECKUX IOJIO)KEHUI, KOTOPbIE WIIIOCTPUPYET NaHHas
pabora. Ilpu pemieHnn yuyeOHBIX M MPOOJEMHBIX 3a7ad MPOBOISTCS ONPOCHl B MHTEPAKTUBHOM
pexxume. [IpoBoasTcs ceMHUHaphbl Pa3HbIX TUIIOB, KaK HAIPHUMEp, TOBTOPUTEIbHO-0000IIat0IITHi
ceMHUHap, CeMHUHAp-KOH(EPEHIIUs ¢ 3apaHee MOATOTOBICHHBIMHU BOIIPOCAMU I 00CYKIEHUSI.

CrTyneHTbl MpenoCTaBisIOT pedepaTsl B COOTBETCTBHM C MPEAJIOKEHHBIMU IUTAHAMH 10
MOJITOTOBJIEHHBIM TEMaM.

CamocrosrenbHas padoTa CTYACHTOB pealu3yeTcs TakkKe C MOMOIIbIO JUCTAHLIMOHHBIX
obpasoBaTenbHbIX TexHomorui. Mcmomp3yercs O6pazoBarenbublii mopraa UI'Y - educa.isu.ru.

B pamkax yueOHOro Kypca TMpelyCMOTPEHBl BCTPEYM C BEIYLIUMH HayYHBIMHU
corpyaHukamMu Cubupckoro nHCTUTyTa ¢usnonoruu u ouoxumun pacteHuit CO PAH u apyrux
HAy4YHBIX NOJpa3AciICHUI.



HaumeHoBaHMe TeM 3aHATHH € HCMOJb30BAHNEM AKTHUBHBIX ()OPM 00ydeHU s :

Bun ®opma / Metoibl Kon-Bo

Tema 3anaTus
3aHATUSA WHTEPAKTUBHOTO O0yUYCHUS 4acoB

Htoro yacos

Vill. OHEHOYHBIE MATEPHUAJIBI VI TEKYHIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIIA

Ouenounvie mamepuanvl 011 6X00HO20 KOHMPOIIA
TectupoBanue (TeCThI C 3aKPHITHIMU BOIIPOCAMHU).

Ouenounvie mamepuanvl mexKyuiezo KOHMPOA POPMUPYIOMCA 6 COOMEENICIEUU C
JIHA ynugepcumema

Texymuii KOHTPOJIb OCYIIECTBIISETCS B TEUEHUE BCETO BPEMEHHU U3YUYCHHS Kypca.

@opMbl U BUABI TEKYILET0 KOHTPOJISI: TECTUPOBAHUE (MCIIONIB3YIOTCS TECThI C OTKPHITHIMU
U 3aKpBITBIMH BONPOCAMH, TECTHI C TODJIEMEHTHBIM AHAJIM30M YPOBHS YCBOCHHS TOHSTHH,
pelieHrne y4eOHbIX U MPOOJIEMHBIX 33/ay MO TeMaM. TecThl U 3aJadyd MPUBOJATCS B y4eOHO-
METOIUYECKOM rmocoOuu: Maubrii mpaktukyMm 1o omoxumun / JL.U. Jlonckas [u ap.] wactu 1, 2 u
3 Upkyrck: Mzg-so UT'Y, 2009, 2011, 2019 rr. OtBerhl Ha BOMPOCHl B XOJA€ JIEKIIHU.
[lucbMeHHBIM OMpPOC MO TeMe. YYacTue B JUCKYCCUU 1O TPEHJIOKEHHOMY K OOCYXICHHUIO
MIEPEYHIO BOIIPOCOB.

HaznaueHue olleHOUHBIX CPENICTB: BBIABUTH chopmupoBaHHOCTH KoMrieTeHIH [1K-3 (cMm. 1.
).

I[eMOHCTpaIII/IOHHbIe BapUAaHTBI TECTOB IJISl TEKYHICI0 KOHTPOJIA

1. TlepBuuHas cTpyKTypa OeiKa He XapaKTepu3yeTcsi TeM, UTo:

a) B ee (pOPMHUPOBAHUM YYACTBYIOT cJ1a0ble CBSI3H

0) 3aK0IMpOBaHA TEHETUYECKU

B) 00pa3oBaHa KOBAJICHTHBIMU CBSI3SIMHU

T) OnpeenseT MoCIeAYIoNe YPOBHH CTPYKTYPHOM OpraHu3ainuu Oenka

2. BropuuHas cTpyKTypa IpUpPOAHBIX OEIKOB MPEICTABIICHA:

a) TOJIBKO O-CITHPANIbIO

0) TONBKO B-CTPYKTYpOi

B) Y4aCTKAMHU aMOP(HBIMH, O.-CIIMPAJTH U B-CTPYKTYPbI
I') y4aCTKaMH Oi-CIIUPAIH U B-CTPYKTYpPbI

Tembl pedepaToB

1.Knaccudukanus pepmeHTOB
2. Jluntuapl. CTpoeHue, CBOWCTBA, KilacCu(UKalus.

Ol{eHO'lele mamepuaiibl onsa npome.m‘ymounoﬁ ammecmavuu 6 ¢)0pme IK3ameHna.



dopma IpoMeKyTOUHOHN aTTecTaluu - Ik3amen. Cuctema oueHok: natudamipHas. OC sToro
TUIA JOJDKHBl BBIABIATH CTENEHb OCBOCHMSA TEOPETHMUECKUMX 3HAaHMM Kak Oa3zy s
dopMHpOBaHUS ~ KOMIICTCHLUH, YMEHHUS HX TNPUMEHATh B CHTYalUsAX, MOJCIUPYIOIINX
npoQEeCCHOHATIBHYIO JIeSTENbHOCTh, a Takke cgopMupoBaHHOCTh kommereHuun [IK-3,
3asBiieHHOM B 1. |11

IIpuMepHBIii CIMCOK BONPOCOB K IK3aMEHYy
1. buoxumus - HayKa O BEILECTBAX, BXOJAIIUX B COCTAB KUBOW MPUPOJBI U UX MPEBPALICHUSAX,
JIEKALIUX B OCHOBE KU3HEHHBIX SIBJICHUM.

2. Kimaccudukanms u o611ast XapakTeprucTHKa aMUHOKHCIIOT, BXOJISIIIIMX B COCTaB OEIIKOB.

3. CoBpeMeHHBIE TIPEICTABJICHUS O IIEPBUIHON CTPYKTYpE OSIKOB.

4. Metobl U3y4eHus MEPBUYHON CTPYKTYPHI.

5. BropuuHas cTpykTypa 0eiKoB.

6. TpetnuHas CTpyKTypa OCJIKOB; CBS3H, YYaCTBYIOIIHE B €€ CTAOUIU3AIMHI; METOIbI U3YICHHS.
7. YUerBepTuuHasi CTpykTypa OenkoB. Ponp OenkoB B aganTaiyyi OpPraHU3MOB (Ha TpuUMepe
reMOTJIOOMHOB).

8. du3MKo-XMMUYECKHE CBoiicTBa OenkoB. KuCIOTHO-IIEIOYHEIC CBOMCTBA OEJIKOB.
[enarypanus.

9. INoBeneHue 6ETKOB B pacTBOPAX.

10. Knaccuduxaiuys npocThiX ¥ CIOXKHBIX OCIIKOB.

11. Crpoenue HykiaeoTUA0B. HyKI1€03uIMOHO-, T1-, TpUPOCHATHI.

12. buonoruveckue pyHKIUUA HYKICOTHIOB.

13. CoBpemennbie mpencrasnenus o crpykrype JIHK, mnpaBuno Yapradda, Bumonas
cnenupuIHOCTh, Moaens Yorcona-Kpuka. Tperuunas ctpykrypa JHK. PubGonyknenHoBbie
KHUCIO0ThI, ux kinaccupuxanus, crpoenune pPHK, u”PHK. Ctpykrypa TPHK.

14. Pennmkanus JJHK. ®epments! u 6enkoBsie hakTopbl Onocunte3a JJHK.

15. Orans! perukanuu JHK.

16. IToepexnenue JIHK. @epmentHbie cuctemsl penapamnuu JTHK.

17. Tpanckpunuusa. Onepon. PHK- nonumepassl.

18. Tpanckpumnuus. Jtamnsl TpaHckpumuu. [Iporeccunr.

19. T'enermueckuii KOJI.

20. Tpancnauusa. AkTuBanus aMuHOKUCIOT. Poib amunoarmn-TPHK-cunTeTas.

21. Tpancisuus. Maumumarysi 0€TKOBOTO CHHTE3A.

22. TpaHncnauus. DIOHTaIs U TEPMHUHAIMS OEIKOBOTO CUHTE3A.

23. ®onmunr 6enkoB. Ponb manepoHoB. CTpeccoBbie OEIKy.

24. Crpykrypa ¢pepmeHTOB. OJTHO- M IBYXKOMIIOHEHTHbIE (hepMeHThl. KoepMeHThl. AKTUBHBIN
HEHTP. AJIJTIOCTEPUUECKHM IIEHTP, POJIb B PETYISIIIUU OOMEHa.

25. JlaGunbHOCTB AeHcTBUS (pepMeHTOB. NHIHOUTOPBI U aKTUBATOPHI.

26. Crenmupu9IHOCTH NeHCTBUS (DEPMEHTOB.

27. U3odepMeHTbl, MyIbTH(PEPMEHTHI, 3MMOTE€HBI.

28. Knaccudukanms w HOMeHKJIaTypa (epMeHTOB. XapaKTepHCTHKa OTHIENBHBIX KIACCOB
depmenToB. Jlokanu3zanus GepMEHTOB B KIIETKE.

29. VYuactie (epMEHTHBIX CUCTEM B METa0OJIM3ME KCEHOOMOTHKOB.

30. AHna’poOHble neruaporeHassl. CTpyKTypa, MEXaHM3M JEHCTBHs, OHOJOrMYecKas poJib.
Butamun PP.

31. Aspobuble neruaporeHasbl. CTpyKTypa, MEXaHHU3M JE€HCTBHSA, OMOJIOTHYECKas pPOJb.
Burtamun B2.

32. Oxkcupassl. CTpyKTypa, Ononoruueckas poib. KaTtamaza, nepokcuaasa, IUTOXpPOMOKCHAA3A,
aCKOpOMHOKCHIa3a, oM (PEHOTOKCH1a3a.

33. T'unponassl. Dcrepassl, NUKOCHIA3bI, NENTUATUAPOIIA3bl, aMUIIA3HI.

34. Tpancdepassl, H30Mepasbl, JINA36I, JTUTA3HI.



35. O6men BemectB. OcCOOEHHOCTH XUMHUYECKHX pPEAKLUUH, TMPOTEKAIOIMIMX B JKUBBIX
opranu3max. OOmeH »sHepruu. Makpospruueckue coeauHeHuss KieTkun. (OcoOeHHOCTH
OKHCITUTEIBHBIX MTPOIIECCOB B KIIETKE.

36. YrieBojbl, uX OHosIorHYecKas poib, KjlacCupUKaIUs 1 HOMEHKIIATypa.

37. Pacnan nonucaxapuaos. [lepeBapuBanye U BCAChIBAHUE YTTICBOJIOB.

38. CuHTe3 u pacraj riIMKoreHa B TKaHsIX, TOPMOHAJIbHAS PETYIISILMS STUX MIPOLIECCOB.

39. I'mukonus, ero CynHOCTh U OMOIOTHYECKas POJib. JHEPreTHdecKuil 3(PQexT.

40. Bbpoxenue, ouosornueckas pojib U dHepreTudeckuii 3¢dexr. CrimproBoe OpoXKEHUE, POJIb
BuTamuHa Bl.

41. [uxkn nu- u TpukapOoHOBBIX KUCIOT (ki Kpebca). bruonornueckas posb mukia.

42. JlprxarenbHas nernb. KOMIOHEHTHI IbIXaTEIbHOH IETIH.

43. OxucnutenbHoe hochonupoBanre. XeMHOOCMOTHYECKas: Teopuss Murtuerna.

44. TlentozopochaTHblil MyTh OKUCICHUS YITIEBOJOB, €r0 OMOJIOTHYECKas POJIb.

45. OKUCHAUTENBHBIN CTPECC U AHTUOKCUAHTHBIE CUCTEMBI.

46. T'mpponutnyeckuid pacnaja OenkoB. IIporeonnTiueckue GepMEHTH U HMX CHEUU(DUIHOCTb.
[lepeBapuBaHue 6EIKOB.

47. JlesamuHupoBaHHE U JAekapOokcuirpoBaHue. CBs3bIBaHNE aMMHaKa B KJeTkax. buoreHusie
aAMUHBL.

48. ITlepeaMUHUpPOBAHHE U €TO POJIb B OOMEHE BEIIECTB.

49. Jlunugel. CTpoeHue, CBOWMCTBA, KiaccHU(UKalus W Ouojorudeckas poib. M3meHeHue
COCTaBa JIMIHI0B MEMOpaH Kak OAWH U3 (aKTOPOB aIallTAIHH.

50. Pacnan xupos. [lepeBapuBanue u BcacbiBaHUE KUPOB. Pob eueHu B 3TOM mpoiiecce.

51. B- okuciIeHUE KUPHBIX KUCIIOT. DHEPreTUIeCKUH 3P PeKT .

52. buocuHTE3 )KUPHBIX KUCIOT. OOpa3oBaHUE KUPOB.

53. BzauMocBsi3b 00OMEHA OCIIKOB, KHPOB, YTIIEBOJIOB.

54. TlpuHUUIBI perynsanuu oOMeHa BelIeCTB.



PazpaboTunkmn:

7
noueHt A.B. TperbsikoBa

(monmuce)

[Tporpamma coctasiiena B cootserctsu ¢ TpeGoBammsmu ®IOC BO no wanpaieriio
06.03.01 «bronorns»  mpodHIO MOATOTOBKH «BHOXMMHS).

[TporpamMMa paccMOTpPeHa Ha 3acefaHuu Kadenpbl OHOXMMHHM, MOJEKY/SIPHOM OHOIOrHU U

I'€HETHKH
(HauMeHOBaHKe)

« p» 05 202Zr.

[Iporoxon Ne 8 3as. kadeapoii 1.6.1. mpogeccop C. B. Ocunora ( /éf"""-

Hacmosawas npozpamma, He modcem Obimb GOCHPOU3GEOEHd HU 8 KAKOU (opme 6e3

NpedsapumenbHo20 NUCbMEHHO20 Pa3pelieHus Kagheopvl-pazpabomyuurxa npozpammbl.



