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l. Hean 1 32024 TUCHUTLIHHBI
Lean: popMupoBaHUE y CTYICHTOB LIETOCTHOW CHCTEMbl 3HAHUH O XUMHYECKOM COCTaBE

JKHUBBIX OpTraHM3MOB, OCHOBHBIX MeTa00INIECKHX myTsax o0MeHa 1 MeXaHU3Max peryisinuu.

3amaun:
® [IOJY4YeHHE IMIPEJICTaBICHUI O CTPYKType, CBOWCTBaX M (YHKIMSIX BaKHEHIINX
OHMOIOJIIMMEPOB, UX POJIU B MPOIIECcCcax peann3alii FreHeTHUECKON HHPOpMAITIH.
® 3y4eHHE OCHOBHBIX  METa0OJIMYECKUX  IYTEH, CBS3aHHBIX C  MpoleccaMu
sHEproodecreueHus.
® [IOHMMAaHHUE NMPUHIUIIOB PETYJIALUN U UHTETPallud OOMEHHBIX MTPOIECCOB.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueoOnas mucuumumua b1.0.25 «buoxumusay OTHOCUTCS K 00A3aTeIbHOM YacTH
MIPOrpaMMBlI.

2.2. Il w3ydeHHs] JMAHHOW Y4eOHOW TUCIUIUIMHBI HEOOXOJWMBI 3HAHHS, YMCHHS H
HaBbIKK, (QOpMHUpyeMble MPEIIIECTBYIOMMMH JucHUIIMHAMU: «OO0mas U HeopraHuyeckas
xumusy, «OpraHuyueckas XuMUs», «AHaTUTHYCCKas, Gu3udeckas u (QU3KOIUIOUIHAS XHMUS,
«O0111ast GUOJIOTHY.

2.3. TlepeveHp MOCICAYIONIMX YYCOHBIX IUCIMILINH, JJII KOTOPHIX HEOOXOIUMBI 3HAHUS,
YMEHHMsI M HaBBIKH, (QopMHpyemble JaHHOW yueOHOW  JUCHUIUIMHON:  «['eHeTukay,
«MonekynspHas 6uoaorus», «Pu3nonorust pacreHnin», «PU3H0I0rUs YEI0BEKa U KUBOTHBIXY,
«MUKpOOHOIOTHS U BUPYCOJIOTUSI», TPOPUIHHBIX TUCITUILIHH.

I1.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIMCHUIIJIMHBI
[Ipomiecc OCBOEGHWS AWUCIUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETEHIIMA B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxarorosku 06.03.01
«buonorusn»:

OIIK-3: CnocobeH TPUMEHATh 3HAHWE OCHOB DJBOJIOIMOHHONH TEOPHUH, HCIOIb30BaTh
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYPHO-(YHKLIMOHAJIBHON OpraHM3alliid TE€HEeTHYECKON
IPOrpaMMBbl KHUBBIX OOBEKTOB M METOJbl MOJIEKYJISIPHOH OHMOJOTMHM, T€HETHUKH U OHOJOTUHU
pasBUTHSL U1 UCCIIEJOBAaHHUS MEXaHHW3MOB OHTOreHe3a U (uiIoreHesa B NpodeccHoHaNIbHOM
JeSITeNIbHOCTH.

OIIK-5: CnocobeH mNpUMEHATh B  NPO(ECCHOHAIBHOW  JEATETbHOCTH  COBPEMEHHbBIE
IpEeJICTaBICHUs] 00 OCHOBaX OMOTEXHOJIOTMYECKUX M OMOMEAMIIMHCKHX IPOU3BOJICTB, T€HHOMN
WH)KEHEPUH, HAHOOMOTEXHOJIOTUH, MOJIEKYJISIPHOTO MOJICITUPOBAHUSI.

ITepedyens miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN

KomMnerenuus NuaukaTopsl KoMNeTeHIUil Pe3yabTaThl 00yueHust
OIIK-3 WK ok s 3HaTh: - OCHOBHBIE COBPEMEHHBIE MPEICTABICHUS
CrocoGeH  TpHUMEHATH | 3HAeT OCHOBHI DBOIIOIOHHON 0 CTPYKTYpPHOH OpraHM3ald{  Ba)XHEHIINX
3HAHUE OCHOB | TEOPHUH, HCTOPHIO PA3BUTHS, MaKpOMOJICKYII, ux CBOMCTBax "
SBOJIIOLMOHHON TEOPUH, | IPUHIUIBI U METOAUYECKHE (yHKITMOHUPOBAHUH.
WCITOJIB30BaTh TOAXOBI 00IIEH TeHeTHKH, YMeTb: - WCIONB30BaTh 0a30BBIC  3HAHUS
COBpPEMEHHBIE MOJIEKYJISIPHOW OMOJIOTHH, a OnoxuMuu TSI OOBSICHEHWS  METOIUYECKHX
MIPEACTABICHUSA 0 | TakKe OMOJIOTUY Pa3MHOXKEHUS | MTOJXOJIOB MOJICKYJISIPHOW OMOJIOTHH.
CTPYKTYPHO- Y UHIUBUIYaIbHOTO PA3BUTHUS Bnanerts: - OCHOBHOM OMOXVUMHYECKOM
(GYHKIIMOHAIBHOR TEPMUHOJIOTHUEN.
OpraHu3aluu HIIK onk ;.o 3HaTh: - CTPYKTYpY U (QYHKIUH BaKHEHIIHX
TEHETUYECKOM YwMmeer HCIIOJIb30BaTh B | MAaKpOMOJEKYII, ux CBOMCTBa u




POrPaMMBbI KUBBIX | IPOPECCHOHATHLHOM (YHKITMOHUPOBAHUE,
OOBEKTOB M  METONBI | AEATEIHLHOCTH COBpPEMEHHBIC | - OCHOBHBIC META0OIMUYCCKHE TYTH U MEXaHU3MBI
MOJIEKYJIIPHOU MPEJICTABICHUS O MPOSBICHUM | PEryJsuu 0OMEHa BEUIeCTB, OMOIHEPreTUICCKUC
OMOJIOTUH, TE€HETUKU H | HACICACTBEHHOCTH U | MEXaHU3MBI,
OMOJIOTUH Pa3BUTHUS JJISl | U3MEHYMBOCTH HA BCEX YPOBHSX | - [IPOLIECCHI peanu3aluu TE€HETHYECKOMN
HCCIIETOBAHMS OpraHHU3aIuu JKHBOTO; 0 | ua(opManuu.
MEXaHH3MOB FEHETHYECKUX OCHOBAax | YMETh: - HCIOJL30BaTh 3HAHUE OMOXUMMM IJISI
OHTOI'CHE3a U | 3BOJIIOIMOHHBIX TMPOIECCOB, a | OOBSICHEHUS OCOOCHHOCTEH  (hU3MOIOTUYECKHIX
¢bunorenesa B | TaK)K€ O MEXaHH3Max pOCTa, | IPOLECCOB B )KMBBIX OPraHU3MaXx.
poheCcCUOHANTBHOMN Mopdorenese u | Bnanets:
JEeSITENHHOCTH. uutoaud hepeHIranuy, o] - HaBBIKAMU IMOKCKA HEOOXOIUMOM
NPUYKMHAX AHOMAJIHH Pa3BUTH. | OMOXMMHUYCCKOM MH(POPMALIUU C UCIOIb30BAaHHEM
COBPEMEHHBIX MH()DOPMAIIMOHHBIX TEXHOJIOTHH.
UK ok 3.3 3HaTh: - CTPYKTypy M CBOWCTBa OCIIKOB,
Bnazeer OCHOBHBIMU METOAaMH | HYKJICMHOBBIX KHCJIOT,
MOJIEKYJISIPHON OWUOJIOTHH, - OCHOBBI DH3UMOJIOTHH;
HaBbIKAMU PEIICHUS YMeTh:
FeHETUYECKHUX 3a7ad U paOOThI C | - MCIIOJIb30BaTh 0a30BbIC 3HAHUS OMOXMUMHH IS
SMOPHOHATILHBIMU [MOHAMAaHUsA METOJIOB HCCIIENOBaHUsA
mpenapaTamu. MOJIEKYJISIPHOW OMOJIOTHH.
Bnanets:
- OCHOBHOW OMOXMMHYECKON TEPMHUHOIIOTHEH,
- HaBBIKAMU IIOHCKAa HEOOXOIMMOMN
OnoxummuUYecKoi MH(OpMAIIUU C UCTIOIB30BAHUEM
COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJOTHI
OIIK-5 MK onks.2 3HaTh: - OCHOBBI JH3UMOJIOTHH, CTPYKTYypy U
CriocoOeH IpuMeHsTh B | YMEET OLICHUBATb U | QyHKIMH HEPMEHTOBR,
npoheCcCHOHATBHOI MIPOrHO3UPOBATH - OCHOBHBIC METa0O0JIMYECKHE NIYTH U MEXaHU3MBbI
NIEATEIbHOCTH MEPCIEKTUBHOCTh 00BEKTOB | Peryssiiiud 0OMeHa BEHIeCTB, OMOIHEPIeTUICCKUE
COBPEMEHHBIE CBOEH MpopeCCHOHATLHON | MEXaHU3MBI.
npeJicTaBlIeH s 00 JEATENHHOCTH oo | YMETh: - HCHOJIB30BaTh  0a30BLIe  3HAHHUS
OCHOBAaX OMOTEXHOJIOTHIECKHIX OMOXMMHMHM  JUJII  OICHKH  IEPCIEeKTUBHOCTH
OHOTEXHOJIOTMYECKUX U | TIPOU3BOJICTB. MPOJYKTOB OMOTEXHOJIOTHUECKOTO IPOU3BOJICTRA.
OMOMETUIIHHCKUX Bnanets: - OCHOBHOM OMOXUMHUYECKON
MPOU3BO/ICTB, FTEHHO TEPMHHOJIOTHEH,
WHXKEHEPUH, - HaBBIKAMU MOKCKa HEOOXOIMMOMN
HaHOOMOTEXHOJIOTHH, OroxuMu4YecKor NH(OPMAIUH C HCIIOIb30BaHUEM
MOJIEKYJIIPHOTO COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJIOTHIA
MO/JICITUPOBAHHUS JUISL  OIEHKH TIEPCHEKTHBHOCTH  IPOIYKTOB
OMOTEXHOJIOTUIECKOTO IIPOU3BOJICTRA.
HIIK onxs3 3HaTh: - OCHOBHBIE MeETaOONMYECKHE NYTH U
Brnaneer MpUEeMaMHU | MEXaHHU3MBbI 150, peryJisiuu, OCHOBEI
onpejieiacHuss  OMOJIOTMYECKOW | OMO’HEPIeTHKH.
Oe3omacHOCTH MPOAYKIUU | YMETh: - HCIOJIb30BaTh 3HAHWE OMOXUMHUU ISt
OHMOTEXHOIOTHYECKHUX " | OOBSICHEHHS OCOOEHHOCTEH  (hM3MOIIOTUYECKUX

OMOMETUITMHCKUX TTPOU3BOJICTB.

IIPOLIECCOB B KUBBIX OPraHU3MaXx.

Bnanmers: - HaBbIKaMH IOMCKa HEOOXOAWMOM
OMOXMMHYECKOH MH(OPMALNU C UCTIONB30BAHUEM
COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHH.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM JTUCHHMILIMHBI COCTABJIAET 5 3aueTHBIX equHUIBI, 180 yacos, B ToMm unciie 0,97 3a4eTHBIX eqUHHI, 35 YacoB Ha IK3aMeH.

N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O o6yquI/15{ 1 JUCTaHIIMOHHBIX O6p330BaTeJ'IBHBIX TEXHOJIOTHI 36 JacoB.

®DopMa NIPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

4.1 CopepxxaHue JMCUHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, C yKa3aHHEeM BH/JI0B Y4YeOHBIX 3aHATHIl M OTBeJEHHOr0 HAa HUX
KOJIMYeCTBA aKA/IeMHYECKUX YACOB

Ne Pazngen nucuunmiInHbl/TEMAa g Buner yueGHOI paboThl, dopMma TeKylIero
n/H $ | BKIIOYAs CAMOCTOSITCIBHYIO paboTy 00yJaromuxcs , | KOHTPOJIA
= E MPAKTUYECKYIO MTOJATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) ®opma
o Z NPOMEKYTOYHOM
- KonTakTHas paboTa mpernoaaBares ¢ =
= 2 arrecTanuu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
o = R
ol « = e =) S
5% Z ; s Jlekuust | Cemunap/ KoncyabTanust 58
gl = = IpakTHueckoe, g s
Z| 3 : = 6 z S
Q ) JraGopaTopHoe =
O & = = 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.CTpykrypa 1 QyHKIHNH 0€JIKOB
PYKTYpa u gyHKu KonTp. pabora
Tema 2.1 Knaccuukanus aMMHOKUCIIOT Ha 3 8 1 5 - 2 ,
Otuét o mab.pad.
OCHOBe UX R-rpynn
3 | Tema 2.2 Ctpykrypa GenkoB 3|1 9 2 5 - 2 ceMuHap
4 Tema 2.3 OU3UKO-XUMHYECKHE CBOICTBA Onpoc
3 7 1 4 - 2 Pemenue 3amau
OCIIKOB N
OTuét no nab.pad.




Pegepat

Tema 2.4 Knaccudukanus 6eaKoB 7 2 OT4ér 10 126, pab,
6 3.CTpyKTYypa M (PYHKIIUM HYKJIEHHOBBIX
KHCJIOT 9 3 KonTtp.pabota
Tema 3.1 CtpykTypa HYKJICOTHIOB U Otuér o nab.pab.
OnoJIoTHYecKre PyHKITUN
7 CemuHap
Tema 3.2 Ctpykrypa JJHK 3 1 Permenie 3aau
8 Tewma 3.3 CoBpeMeHHBIE TIPECTABICHUS O CeMunap
3 1
ctpykrype u pyaknusx PHK Pemienue 3amau
9 4. MepMeHTHI 3 2 KonTp.pad.
Tema 4.1 CtpykTypa hepMEHTOB TECTHPOBaHHE
10 KonTp.pad.
Teg/la 4.2 O06mue npecTaBICHUs 0 MEXaHU3ME 7 2 Or4ér 110 126.pab.
neicTBusl PepMEHTOB
TECTUPOBAHNE
11 o KonTtp.pad.
Tema 4.3 CrieunuaHOCTD NEHCTBUS 7 2 OT4&T 1o 126, pad,
(hepMeHTOB
TCCTUPOBAHUEC
12 | Tema 4.4 Knaccudukanus 1 HOMEHKIIATypa 3 2 KonTtp.pad.
(pepMeHTOB TECTHPOBAHHE
13 | 5.bnocuHTe3 HYKJIEHHOBBIX KHCJIOT U
CemuHap
Oeion ! g Pemenue 3agau
Tema 5.1 Permmukanus JIHK a
14 Cemunap
Tema 5.2 Tpanckpumus 4 1 Permere 3ama4
15 CemuHap
Tema 5.3 Tpaucusauus 5 2 Kontp.pab.
Pemenue 3agau
16 | 6.00meH BelecTB.
Tema 6.1 O6uue npeacrabaeHust 06 oOMeHe 1,5 0,5 Omnpoc
BEIICCTB
17 | 7.00meH yri1eBo10B. KoHTD.ba6
Tema 7.1 YrneBobl, X OHOIOTHYECKAS POJIb, 2 1 h-pab-.

KJaccu(uKanus 1 HOMEHKIIATypa

OTtuér mo nab.pad.




18 | Tema 7.2 Pacnag monucaxapuaos 2 1 - 1 KonTp.pab.
19 . KonTtp.pad.
Tema 7.3 AHadpoOHBIH pacnaj yriaeBoa0B 9 2 5 2 Pemere 3amad
20 Tema 7.4 A>poGHBbII MeTaboIM3M IPyBaTa 13 6 4 3 Korp.pad.
Penrenue 3amau
21 | Tema 7.5 [nroxoneorenes 2 1 - 1 Kontp.pad.
22 | 8.00meH JIMNINI0B Pedpepar
Tema 8.1 Knaccuduxanys ¥ HOMEHKJIAaTypa 1,5 1 - 0,5 P
Kontp.pa0.
JIUITH]IOB
23 | Tema 8.2 IlepeBapuBaHue U BCaChIBAaHHE 25 1 1 05 orpoc
JIUITHAJIOB B XKEIYJ0YHO-KUIIIEYHOM TPAKTE
24 | Tema 8.3 buocuHTe3 HEUTPATBHBIX KHUPOB U 3 1 1 1 KoHTp.pab.
dhochonunuaos
25 | 9.00meH OesikoB
Tema 9.1 ®epMeHTATHBHBIN THIPOIU3 OEIKOB 3 1 1 1 Konrp pad., onpoc
26 | Tema 9.2 MeTaGoM3M AMHHOKHCIIOT 5 1 3 1 KonTp.pab., onpoc
27 10.ITpuHIMNBI peryiassuuu o0MeHa BellecTB
B KJIETKe
Tema 10.1 OOMeH BeIecTB Kak eAMHAS 15 1 ) 0.5 COMIHAP
CUCTEMa TTPOIIECCOB
28 | Tema 10.2 Perynsmus 6uocunTesa 0eaKoB 3,5 2 1 0,5 KonTtp.pad.
Uroro: 36 54 40 3a4éT




4.2 TlnaH BHeayTUTOPHOH CAMOCTOSITEIbHOM PadoThl 00yYAIOIIUXCSI 110 JUCIUIJIMHE

CaMocTosiTenpHas paboTa 00yJarOMIUXCsl Y4eOHo-
Orerouroe METOJIUYECKOE
Cemectp| Haszpanue pasnena, TeMbI . Cpoxku  |TpymoeMKoCThb obecreueHne
Bun camocrosTensHON paboOThI CPEICTBO .
BBITNOJIHEHUS (uac.) CaMOCTOSTEIbHOMN
paboThI
1.BBenenue IToaroToBka K NpPAaKTUYECKOMY 3aHSATHUIO C HCIOJb30BAHHEM Va)l (1-2, 6);
Tema 1.1 BHOXUMUS — KOHCITEKTA JIEKIIUU U PEKOMEHIyEeMOI JINTePaTyphl V a) 2 (6)
3 HayKa O BEIIECTBax 1 0,5 orpoc
2
BXOJSIIMX B COCTaB
JKUBBIX OPTaHU3MOB
2.CTpyKTYypa H [ToaroroBka K TPaKTHYECKHMM W JIAOOPATOPHBIM 3aHATHAM C Ompoc Va)l (1-2, 6);
yHKunn GeKkon UCTIOJIb30BAHAEM KOHCIIEKTOB JIGKIUHA HM PEKOMEHIYEeMOM Cemunap Va)2(l,5)
Tema 2.1 Knaccuguxanus [T TePaTyPBL Kowurp.pab.
AMIHOKHCIOT Ha OCHOBE CaMoCTOsTEIbHOE H3YYEeHHE TEOPETHYECKOTO Marepuaia o Pemenue 3a1au
R BOTIPOCY «DHU3UKO-XUMHYECKHE CBOIICTBA OENIKOBY, OTYETEI IO
pyn «Knaccuukanms 6e71K0oB» 1126.pab.
3 Tema 2.2 Ctpykrypa IMoxroToBKA U 3amKMTa OTYETOB IO TAGOPATOPHBIM PaboTaM. 1-4 8

OcIIKOB

Tema 2.3 duzuko-
XUMHYECKHE CBOMCTBA
OCIIKOB

Tema 2.4 Knaccudukanus
OCIIKOB




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOIYECKOe
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosiTensHON paboTh CpPEeICTBO .
BBITIOJTHECHUS (uac.) 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. ) 1a6.pab
Tema 3.1 Ctpykrypa [ToaroroBka u 3amuTa OTIETOB TI0 JIAOOPATOPHBIM paboTaMm. CemuHap
HYKJIEOTUJIOB U Pewenne
3 ouosnoruueckue GpyHKIUN 5.7 5 3a7a4
Tema 3.2 CtpykTypa
JIHK
Tema 3.3 CoBpemeHHBIE
MIPEICTaBICHUS O
CTPYKType U (QYHKIHAX
PHK
4. ®depMeHTHI [ToaroTroBKka K MPAaKTHYSCKUM U JaO0OPATOPHBIM 3aHATHIM C Konrp.pabora |V a) 1 (1-2, 6);
Tema 4.1 Ctpykrypa HCIOJNb30BAHUEM KOHCIIEKTOB JIEKIIMM U PEKOMEHIyEeMOU Oruérmo |V a)2(1,5)
(bepMeHTOB JUTEPaTypel. 1a0.pab.
Tema 4.2 Obmme [oaroroBka u 3ammra OTYETOB 1O JTAOOPATOPHBIM PabOTaM. Tectuposanue
NPe/ICTABIEHHS O Hammcanne pedepara mno Tteme «Knaccubpukanms wu Pedbepar
N HOMEHKJIaTypa (epMEHTOB»
MEXaHU3ME JICHCTBUS
3  |bepmeHTOB 8-9 8
Tema 4.3
CrneunduyHocTh

NecTBUS (EPMEHTOB.
Tema 4.4 Knaccudukarus
Y HOMEHKJIaTypa
(dhepMeHTOB




CamocrosTenpHast padoTa 00yJyaromumxcs

VYuebHo-

METOIYECKOe
OneHouyHoe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosiTensHON paboTh CpPEeICTBO .
BBITIOJTHECHUS (uac.) 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. Konrp.pa6. |V a)2 (5, 8-9)
0eJIKOB Pemenune
3 Tema 5.1 Permnkanus 10-12 5 3a7a4
JHK
Tema 5.2 Tpanckpunius
Tewma 5.3 Tpauncnsauus
6.00MeH BelecTB. IToaroroBka K IPaKTUYECKOMY 3aHATHIO C HUCIOJIb30BAHUEM Va)l (1-2, 6)
Tema 6.1 O0mme KOHCIIEKTA JIEKIMH U PEKOMEHIYEMOW JTIUTEPATYPBHI.
3 13 0,5 Omnpoc
MpeICTaBICHHs 00
0OMEHE BEIIECTB.
7.00MeH yrjieBoJ0B. [ToAroTOBKa K MPaKTHYECKMM U Ja00OPaTOPHBIM 3aHATHAM C Va)l (1-2, 6);
Tema 7.1 YrneBoapl, ux |UCIOJB30BaHUEM KOHCIIEKTOB JICKLIHMH M PEKOMCHIyeMOn V a)2(5)
OuoJsoruYecKas posib, JIUTEPATYPBHI.
KiaccubuKauus u [ToaroroBka u 3amyra OT4ETOB 1O JTaOOPATOPHBIM paboTaM.
KonTp.pad.
HOMEHKJIaTypa .
Tema 7.2 Pacnan Oraér no
3 ’ 13-16 8 nab.paod.
IOJIMCAaXapuI0B. PemeHme
Tema 7.3 AnaspoOHBII sanay
pacman yrieBoaoB.
Tema 7.4 A>poOHbIit
MeTaboIM3M MHUpyBaTa.
Tewma 7.5 I'mokoHeorenes




CamocrosTenpHast padoTa 00yJyaromumxcs VYuebHo-
Oneroutoe METOIYECKOe
Cemectp| Haspanue pasnena, Temsbl . Cpokn  |TpymoeMKocTs obecrieueHue
Bun camocTosiTensHON paboTh CpPEeICTBO .
BBITIOJTHECHUS (uac.) CaMOCTOATEIIBHOU
paboTHI
8.00MeH JIMnnI0B IToAroToBKa K MPAaKTHYECKOMY 3aHSATHIO C MCIOJIb30BAHUEM Va)l (1-2, 6);
Tema 8.1 Knaccudukarims [KOHCTIEKTa JICKIMH 1 PEKOMEHYyEeMOM JTUTEPATYPHI. Va)?2 (6)
¥ HOMEHKJIaTypa Hanucanue pedepara mo Tteme «Knaccupuxaums wu
JTATTHIOB. HOMEHKJIATYpa JINTIHIOBY
Tema 8.2 [1epeBapuBanue K Ompoc 6
3 U BCAChIBAHUE JIUIIUIOB B 17 2 ISHTp'p ap.
YKEITYyTOYHO-KUIIIEYHOM cepat
TpaKTe.
Tema 8.3 buocunres
HEUTPAIBHBIX KUPOB U
dbochomunuos.
9.00MeH 0eJIKOB IToaroToBka K MPaKkTHUYECKOMY 3aHATHIO C MCITOJIB30BAHHEM Va)l (1-2, 6);
Tema 9.1 KOHCIIEKTA JIEKIMH U PEKOMEHIYEMOW JTIUTEPATYPBHI. V a) 2 (5)
3 DepMEHTaTUBHBIN 18 2 KorTp.pab.
TUAPOITN3 OCIIKOB.
Tema 9.2 Metabonuzm
AMHUHOKHCJIOT.
10.ITpuHOHIIBI IToaroToBKa K MPAKTHUECKOMY 3aHATHIO C MCIIOIB30BAHHEM Va)l (1-2, 6);
peryasinuu ooMeHa KOHCIIEKTA JIEKIIUU ¥ PEKOMEHyEMOU JIUTEPaTyPBHI. V a) 2 (5)
BEILIECTB B KJIEeTKe
3 Tema 10.1 O6men 18 1 Cemunap
BEILIECTB KaK €IMHas KonTp.pab.

CHCTEMa ITPOIIECCOB.
Tewma 10.2 Perynsnus
OnocuHTe3a OEIKOB

OO0muii 00eM CaMOCTOSTEITLHOW pabOTHI IO JucIUIUINHE (dac) — 40

M3 Hux o0beM caMOCTOATENBbHOM pPabOTHI € HMCMOJIb30BAHMEM 3JIEKTPOHHOIO OOy4YeHUS M

AUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI (4ac) — 8




4.3 ConepixaHue y4eOHOTr0 MaTepuasa
Pa3gen 1. Beenenue.
Tema 1.1 Buoxumus — HayKka 0 eéeuyecmeax, 6X00AWUX 6 COCHMAE IHCUBHIX OP2AHU3MOG,
CTPOCHUH MOJEKYJI M UX MPEBpAIlCHUsX, JEKAIMX B OCHOBE XKM3HEHHBIX siBieHud. Kparkas
ucropus Omoxumuu. Mecto M posib OMOXMMHM B CHCTEME E€CTECTBEHHBIX HAayK. 3HAaUCHHE
OMOXUMUH JIJIsI METULIUHBI, CEJIbCKOTO XO35HCTBA U MIPOMBIILJICHHOCTH.
OOMeH BeleCTB M 2HEPIUM KaK BakKHEWIIass OCOOEHHOCTb JKUBBIX OpraHu3MoB. CTpykTypa
KJIETKU U OMOXUMUYECKUE (PYHKIIMH OTAEIbHBIX OPTaHeLI.
Pa3nea 2. Ctpykrypa 1 pyHKIMH (€JIKOB.
Tema 2.1 Knaccuguxkauyuna amunoxkucnom na ocrHose ux R-zpynn. OOmue CTpYKTYpHBIC
CBOICTBa aMUHOKHUCJIOT, CTEPEOU30MEPHS] AMUHOKUCIIOT U MX KUCIIOTHO-OCHOBHBIE CBOMCTBA.
Tema 2.2 Cmpykmypa 6enkoe. IlepBuunas cTpykrypa OenkoB. CTpYKTYpHBIE OCOOCHHOCTH
NeNTUIHOM  CBSI3U.  YHHMKAIbHOCTh  HEPBUYHOM  CTPYKTypel  OenkoB. CoBpeMeHHbBIE
NPEJICTaBICHUsT O TIEPBUYHONW CTPYKType. MeToapl H3y4yeHUs TMEpPBUYHON CTPYKTYPHI:
onpezaeneHue C-KOHLEBBIX UM N-KOHILIEBBIX AMUHOKHUCIIOT, (DEPMEHTATUBHBIE U XUMUYECKUE
METO/IbI CIIEU(UYECKOTO PACIICTIIICHHS MOTUIETITUIHON 1S .
Bropuunas cTpykTypa OeNKoB. o-Crupanb, B-CTpyKTypa, B-u3rud. Pois BOIOpOIHBIX CBS3EH B
(bopMUPOBAHUU BTOPUYHOU CTPYKTYPHI.
Tpernunas crpykrypa 6enkoB. CBs3H, y4acTBYIOIIHE B CTAOMIIN3AlUN TPETHYHONW CTPYKTYPBHI.
I'unpodobuoe sapo. Jomensl B Oenkax u ux kinaccuduxarus. MeToasl U3ydeHUs TPETUUHON
CTPYKTYpPBl. PEHTreHOCTpYKTYpHBIH aHaJIM3 Kak TJaBHBIH HWCTOYHMK HH(OpManuum o
IIPOCTPAHCTBEHHOM CTPYKTYpe Oelnka.
YereepTruHas CTPYKTypa OCITKOB. BzaumopeiictBus MEXIY CyObeTMHUTIAMH,
CTaOUIU3UPYIOLIUE  YETBEPTUYHYIO  CTPYKTYypy OenkoB. DyHKIMOHAIBHOE  3HAYEHHUE
YeTBepTUYHON CTpYKTyphl. KoonepaTuBHbie 3¢ (heKThI.
Tema 2.3 @u3suxo-xumuueckue ceoiicmea 0enkog. KHUCIOTHO-OCHOBHBIE CBOMCTBa OENKOB.
N3osnektpuyeckass Touka. BricanuBanue. IloBenenue OenkoB B pacTtBopax. JleHaryparus.
Mertopbl BblIEEHUS OETKOB.
Tema 2.4 Knaccugpukayusn 6enkos. IIpoctoie U CIIOKHBIE OSIKU.
Pa3nes 3. CTpykTypa H PyHKIMH HYKJIEMHOBBIX KHCJIOT.
Tema 3.1 Cmpykmypa nykieomuoog. [1lypuHoBbIe 1 TUPUMHUIUHOBBIE OCHOBAHUS, YTJIEBOIHBIC
KOMIOHEHThI. Hykneo3uamono-, 1u- u Tpudocdarsl. buonornuyeckne GpyHKINN HYKICOTHIOB.
Tema 3.2 Cmpykmypa JHK. Monens Yorcona-Kpuka. buonorudyeckoe 3HaueHHE
asycnupanbsHoro crpoeHus JIHK u nmpuHnuna xommmMeHTapHOCTH ocHoBaHMi. I[IpaBuio
Yaprapda wu BumoBas cnenuduuHoctb. [lomumopdusie ¢opmer JIHK. Ilanunapomsr.
Caremnthas JIHK. Hykneocomst.
Tema 3.3 Cospemennvie npeocmasienus o cmpykmype u pynkyuax PHK. CrtpoenHue
UH(POPMALIMOHHBIX, puOocoOManbHBIX U TpaHcnopTHeIX PHK.
Paznen 4. ®epMeHTDI.
Tema 4.1 Cmpykmypa ¢epmenmog. AKTUBHBI 1LIEHTP, OJIHOKOMIIOHEHTHBIE U
JIBYXKOMITOHEHTHbIE (pepmeHThl. KodepMeHThl, mpocrteTnyeckue rpynmnsl. Poib BUTaMHHOB,
METAJUIOB U APYTUX KOPAKTOPOB B (PYHKIIMOHUPOBAHUH (HPEPMEHTOB. AJIOCTEPUUECKUNA IIEHTD,
€ro poJib B PETyNIALNNA METaO0IMUECKUX MPOIIECCOB.
Tema 4.2 Obwue npeocmaenenus o mexanusme oeiicmeus pepmenmos. OcoOEHHOCTH
dbepMeHTaTUBHOTO Kartanu3a. DepMeHT-CyOCTpaTHble KOMIUIEKCH. D(PQPeKThl COMMKEHUs-
opueHrtaiuu, s3(dexr HanpspkeHHOW KoHpopMmarmu (3pdexT “npIObI”), BBIHYKICHHBIN
WHIYLMPOBAHHBIA KOHTAKT. MeXaHn3M JeUCTBUS XUMOTpUIICHHA. OCHOBHBIE NIPEICTABICHUS O
KHHETHKE (PepMEHTAaTHBHBIX POIIECCOB.
Tema 4.3 Cneyuguunocmov  Oeiicmeus  pepmenmos.  Bunpl  cnenupuUIHOCTH:
CTepeoXxruMHYecKas, aOCONIOTHas, aOCONIOTHAas TPYNIOBas M OTHOCHUTENbHAs TPYIIOBas.
BnusiHue MTHrHOMTOPOB 1 aKTUBATOPOB Ha AKTUBHOCTH (DEPMEHTOB, €€ 3aBUCUMOCTh OT 3HAUEHUS
pH cpensl, TepMOIaOUIBHOCTS.



Tema 4.4 Knaccugpukayun u nomenxnamypa gpepmenmos. V13opepMeHTh, MyIbTHHEPMEHTHI,
3uMoreHsl. Jlokanuzanus pepMeHTOB B KIIETKE.

Pa3nen 5. BuocuHTe3 HYKJIEHHOBBIX KUCJIOT U 0€JIKOB.

Tema 5.1 Pennuxauus J/IHK. ®epmentsi u OenkoBbie ¢akTopsl peruukaruu: JIHK-
noJiMMepasbl, Jurasa, rupasa, xenukasa, JIHK-cBs3piBaromuii Oenok, mpaiimasza. Begymas u
otctatomias uenu. [Ipaitmep. @parmentsl Okazaku. DTanbl peMIMKALIIH.

Tema 5.2 Tpanckpunyusa. Onepon. Crpykrypa u ¢ysknun PHK-nmomumepas. Orarmbr
TPAHCKPUIILIUW: HWHULUAIMSA, DSJOHramusi, TepMuHanusa. IlpomeccuHr uWHGOPMAIMOHHBIX,
pubocomanbHbix U TpancnopTHeix PHK. I'enermueckuit kox, ero pacmmdpoBka U CBOHCTBa,
runoresa “kavanus’” . Kpuka.

Tema 5.3 Tpancnauus. AxTuBanvs aMHHOKHCIOT, oOpaszoBanue amuHoaui-TPHK, ponb
amuHoanuia-TPHK  cuaTeTas. MHunmanmss OenkoBOro CHHTE3a, COOpPKa TpaHCIUPYIOMEH
pubocombl, poib GopmunMmeTnoHWI-TPHK u 6enkoBbIX (akTOpOB HHULIMAIUU. DIIOHTAIUS
0eNKOBOro CHHTE3a, OENKOBbIE (DAKTOPHI DIOHTAIMHU, TPAHCIICNITUANPOBAHUE U TPAHCIOKAIIUAL.
TepMmuHaiuss ~ OCIIKOBOTO  CHHTE3a, TEPMHUHHUPYIOIIME  KOJOHBI,  PUIM3UHT-(PAKTOPHI.
[TocTTpaHCcHsALMOHHBIE TPEBpaIlleHUs] OEKOB.

Pa3nes 6. O6meH BemecTs.

Tema 6.1 Oowue npeocmaenenus 006 odomeHne eeuiecme. ACCUMWISIUSA U AUCCUMMIISIUA.
['ereporpoduble, aBTOTpO(HBIE OpPraHU3MBl. 3aKOHOMEPHOCTH OOMEHa »JHepruu. Poib
MaKpOIPTUYECKUX COEAMHEHUN B TpaHC(HOPMALIUU YHEPTHH.

Pa3nen 7. O6MeH yriieBoaoB.

Tema 7.1 Yeneeoowl, ux ouonozuueckasn ponsv, Kiaccupukayus u Homenknamypa. CTpyKTypa,
CBOMCTBA M pacIpoCTpaHEHUE B TMPUPOAE OCHOBHBIX IPEACTaBUTEIEH MOHO-, AU- U
MOJINCAXapHUIOB.

Tema 7.2 Pacnao nonucaxapuoos. I'maponuz u ¢ochoponu3 Kpaxmajia U TIUKOTEHa.
[lepeBapuBaHue U BCachblBaHUE YIJIEBOJIOB B JKENYJIOYHO-KMIIEYHOM TpakTe. Pacnaa m cuHTe3
[JIMKOTeHa B TKaHsIX. ['opMOHalIbHAs peryisuus 3Toro mpoliecca.

Tema 7.3 Anazpoonwii pacnao yeneeodos. I'nuxonus. dochopuiupoBaHHe Ha YpOBHE
cyOctpata. OuHepretuueckuit 3¢ dekT, perynsnus, Ouosorumueckas poib. bpokenue,
Ounonoruveckas pob.

Tema 7.4 Aspoonwvui memaébonusm nupysama. OKUCTUTEIBHOE JIeKapOOKCUIUPOBAHUE
MUPOBUHOTPAAHON KUCHOTHL. [lupyBaTneruaporeHazHbiii MynbTudepMeHTHbINH KoMmIieke. [ukmn
- U TpuKkapOoHOoBBIX KucaoT (uukia Kpebca). buonoruueckas pons nukia Kpebea, ero pons B
Katabonu3Me u aHaboIu3Me OENKOB U JTUMHIOB.

OxucnutensHoe  (ochopunupoBanue. JlpixarenpHas 1nenb. CTpykTypa KOMIIOHEHTOB
JIBIXaTeIbHOM 1ENu U TOCIEJ0BAaTEIbHOCTh PACIOJNIOKEHUS TEPEHOCYMKOB 3JIEKTPOHOB.
Kucnopon, kak TepMUHAIBHBIN akIeNToOp 31eKTpoHOB. CompsikeHne paboThl AbIXaTeIbHON LIenu
¢ npoueccoM cuHTe3a ATD, xemroocMoTuueckas Teopust Mutuena. Tpanchopmanus sHepruu
Ha CONpSralolux MeMOpaHaX. OJIEKTPOXUMHMUYECKUH TOTEHIWal — JIBIXKYLas cuja
docdopunupoBanust 1 MemOpanHoro TpancnopTa. CTpykrypa u GyHKIuU npoToHHOH AT®da3kI.
Oueprerudeckuii 3¢dexr npixanus. Ilento3odocdaTHplii myTh oOOMEHa YrieBOAOB, €ro
Ouosornyeckas posib U SHEPreTHYeckuii 3 pexT.

Tema 7.5 I'ntokoneozene3, penMIpoKHasi PEryJsLNs TIFOKOHEOTeHe3a U MIMKOJIU3a.

Pa3nen 8. O0meH JMnuaoB.

Tema 8.1 Knaccugpukayus u Homenknamypa aunuoos. buonmornueckas poib ©
pacnpocTtpaHeHue B npupoje. OCHOBHbIE MPEACTABUTENM >KUPHBIX KHUCIOT, TPUTIULEPUIOB,
dbochonmunumIoB, CTEPOUIOB U TIUKOIUTHIOB.

Tema 8.2 Ilepesapusanue u écacvléanue AURUOO0E 6 HCEIYOOUHO-KUUEYHOM mpaKme. Ponb
neyeHu B HTOM rmpouecce. Pacmag munumoB B TkaHsaX. OKHUCIEHHE JKUPHBIX KHUCIOT
sHepreTudeckuit 3 Pexr.

Tema 8.3 bBuocunmes neumpanvHvix dHcupoe u gocgorunuooe. MynbTUhEPMEHTHBIN
KOMILJIEKC CUHTETAa3bl JKUPHBIX KUCIIOT.



Pa3zgen 9. O0OMeH 0eJIKOB.

Tema 9.1 @epmenmamugHnuvlit 2u0poOIU3  0EIKO8.

CHEU(PUIHOCT. AKTHBAIIVS 3UMOTEHOB.
Tema 9.2 Memabonuzm amuHoOKuUCIOM.

AMHWHOKUCIIOT.

TpancamuHupoBaHue,

poib

[Iporeonutuueckue (epMeHThI, UX

JlezamuHupoBaHue U J1€KapOOKCHIMPOBAHUE

nupugokcanbdocdara.

AMunel

u nux

dbusnomornueckoe 3HaueHue. TpaHcrmopt ammuaka. buocuHre3 MoueBuHBI. buoreHHbIe aMUHBI.
OcHOBHBIE TyTH HOBOOOPA30BaHUSI aMHUHOKHCIIOT.
Paszgea 10. [IpyHumnnb! peryjsiunu o0MeHa BelleCTB B KJIeTKe.
Tema 10.1 Oomen seuecme Kak eOuHas cucmema npoyeccos. BzanMocBsizb 0OMeHa OENKOB,
JKUPOB | YIiIeBo10B. OOIIHE MPOMEKYTOYHBIC TPOTYKTHl OOMEHA BEIIECTB.
XuMmuueckas mpupoja u Gpusnonornyeckast posib BAXKHEHIINX TOPMOHOB. VX poiib B perymsiuu
obmena BemiecTB. OyHKIIMU TUKINYSCKUX HYKJICOTHIOB.
Tema 10.2 Pecynayun 6uocunmesa 6enkoe.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a0OPATOPHBIX padoT

Ne Ne HaumenoBanne TpynoemkocTh OueHo4HbIE dopMupyemble
/H | pa3aeia CeMUHAPOB, (uac.) cpeacrsa KOMIIeTeHIIUH
U TeMBI NMPAKTHYECKUX U Bcero N3 Hux (MHIMKATOPBI)
JIa00pPaTOPHBIX padoT | YacoB | MPAKTHY. *
MnmoaroT.
1 2 3 4 5 6 7
1 [IBeTHBIE peakun OIIK-3
Ha OT/ICJIbHBIC . . HJIK onx3a
MMUCbMEHHBIU OTYET, UK onx3o
aAMHMHOKHCIIOTBI, '
JUCKYCCHS, MK onrcss
2.1 BXO/ISIIIIE B COCTAB 3
KOHTPOJIbHBIE BOITPOCHI,
OEIKOBBIX MOJIEKYJI.
KOHTpOJIbHAsI paboTa
Knaccudpukanus
aAMHHOKHCIIOT
2 Hccnenoanmue naboparopHas padoTa ¢ OIIK-3
AMMHOKHCIIOTHOT'O UHTEpIpEeTaLMei Z§§ OlK 3.1
2.1 cocraBa 2-x 2 €3yJIbTaTOB OIK3.2
pesy " HJIK o s s
HEM3BECTHBIX MUCbMEHHBIN SKCIpecc-
OeJIKOB Ompoc
3 MeTos! H3yserus Pemenue yueOHbIX U OIK-3
Sy poOJEMHBIX 3a/1ay, HJIK o s
2.2 MEepBUYHOMN 5 " K onx 3.2
MUCbMEHHBIN OIpOC, ‘
CTPYKTYpPHI OEJIKOB HJIK ok 5.3
TECTHPOBAHUE
4 KOHTPOJIbHBIE BOIIPOCHI, OIIK-3
TECTHPOBAHUC, HIK ok s..
Pusiico- CIICHHE 3a/1a4 PR onics 2
2.3 XUMUYECKUE 4 Jlia60 ATODHELE ' AGOTLL HJIK ok 5.3
CcBOMCTBa OEJKOB PATOPHBIC pat OIIK-5
C MHTEpIIpeTaluei UK o s
pe3yIbTaToB
5 Knaccudukanus 5 5 OIK-3
2.4 @OpakIMOHUPOBaHHE 4 prip K onrc .2
. pe3ynbTaTOB, dKCIIpecc- HJIK ok 5.3
OCJIKOB MIIIEHUYHOMN orpoc OIK-5
MyKH HﬂK OIIK 52
6 Buonormdeckue KoHTpombHEIE HJ(Z)II(]K_B
OIlK 3.1
3.1-3.3 | bysakIun 6 BOTIPOCHI, HIK o 19
HYKJIEOTH/IOB. KOHTpOJIbHAsI paboTa, MK ok 2.5




IM'uaponus TECTUPOBAHUE,
HYKJICOIIPOTEHIOB nabopaTopHasi pabota ¢
JIPOIKEH. HMHTEpHpeTanuen
Crpoenune JITHK u pe3ynbTaToOB
PHK.
7 OOume croiicTBa KonrponsHas padora, OIK-3
(hepMeHTOB. nmabopaTopHbIe PaOOTHI HIK onc 5.1
4.2 CrenuduaHocTb C MHTEpIpeTaIueit HAK omcs.2
' o priperart HJIK onx 3.3
JeHCTBUS PE3yNIbTaTOB, OIIK-5
(dhepMeHTOB JTIUCKYCCHS MK onics.s
8 KontposnbHas paboTa, OIIK-3
KonnyectBenHoe nabopaTopHbie pabOoThI Z§§ OIK 3.1
Cl OIIK 3.3
43 ompezeeHue C MHTEpIpeTanuen OIIK-S
aAKTUBHOCTH pe3yiIbTaTOB, K ocs
(bepMeHTOB JICKYCCHUS UK ok s 3
TECTHPOBAHUE
9 KOHTPOJIbHBIE BOIIPOCHI, OIIK-3
CeMuHapsl © WK
TECTUPOBAHUE, ONK 3.1
51 peuieHue 3a1ad 1no UK onrc 33
peuieHue yuyeOHbIX U ‘
52 peIUIMKaLuU U
pOOJIEMHBIX 3a/]ad4,
TPaHCKPUIILINU
JICKYCCHSI
10 CeMUHaD 1 DelICHIe KonTponbHas pabora, OIK-3
sana4 ncl)) p TECTUPOBAHHUE, Zﬂg OlIK 3.1
5.3 8 perieHre yaeOHbIX 1 K o s
TeHETUYECKOMY HJIK or 3.3
poOJIeMHBIX 337a4,
KOJY U TPaHCIIALUU
JIICKYCCHSI

11 CeMuHapsl C KonTponbHbie OIIK-3
pazbopom BOIIPOCHI, Zﬁz OIIK 3.1
TEOPETUYECKOTO KOHTPOJIbHBIE PaOOTHI, gﬁ?gj
MaTepuara. pelieHue 3aaad, MK o 5.3

7.1-7.5 | Ucnons3oBanue TECTUPOBAHUE,
HEOPTaHUIECKOTO MUCHMEHHBIN OTIPOC,
¢ocara B mporuecce nabopaTopHas paboTa ¢
CIIUPTOBOIO MHTEpIpeTanuein
OpOoXKEeHHS pe3yJIbTaToB

12 Cemunap ¢ K OIIK-5

pa360p0M OHTPOJIBHBIC HIK ok s.2
8.1-8.3 BOIIPOCHI,
TEOPETHYECKOTO
KOHTpOJIbHAsI paboTa
MaTepHaa.

13 Cemunap ¢ OIIK-3
pa360p0M UK onx 5.3
TEOPETUIECKOTO OIK-5

P KonTtponsHbie MK onk .3
MarepHara.
BOIIPOCHI,
Onpenenenue
KOHTpOJIbHAsI paboTa,
9.1-9.2 | Hapacranus
nabopaTopHas pabota ¢
aMHHO0a30Ta B N
WMHTEpIpeTanuei
Iporecce aBToIM3a
pe3yIbTaToB
METO/IOM
(hopMOIIOBOTO
TUTPOBAHMUS
14 | 10.1- | Cemunap. KoHnTponbHbIe OIIK-3
10.2 KonnuectBeHHOE BOIIPOCHI, IKCIIPECC PIK ormcs.




onpeeIcHue
putamuua C B
Pa3IUYHBIX
PaCTHTETBHBIX
00BeKTax

OIpOC, KOHTPOJIbHAS
pabora,

nabopaTopHas paboTa ¢

UHTEpIpeTanuein
pe3yIbTaToB

OIIK-5
HJIK opx 52
MK ok s.3

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMBIX
CTYA€HTaMH B PaMKaXx caMocTosATebHOo# padotsl (CPC)

Ha CaMOCTOATEC/IbHOEC H3YUYCHHE

Ne ni/m Tema 3ananue ®opmupyemas NAK
KOMIIETeHIIHSI
1. Tema 2.4 U3yuntb  TeOpeTHYECKHil OIIK-3 MK o 3.1
Knaccudukanus Marepudag [0  BOIPOCY: UK ok 3.
GEIIKOB «Kiaccudukanus 6eiIKoBy» HJIK on 3.3
OIIK-5
HJIK onk s
2. Tema 4.1 CtpykTypa Hsyunte  TeopeTHYECKHUi OIIK-3 HJIK onrc 3.1
dbepMeHTOB Marepuai [0  BOIPOCY: MK o 3.
«CtpykTypa GepMEHTOBY HJIK on 3.3
OIIK-5
Hﬂ[( OIlIK 5.3
3. Tema 4.2 O0Ouiue W3yuuTh  TEOpeTHUECKHit OIlIK-3 WK ok s
MIPEJICTABICHHSI O Marepuai [0  BOIpOCY: HJIK onx 3 3
MEXaHHU3ME NEHCTBUS «MexaHu3zm JefcTBHUsA OIIK-5 -
dbepmenToB bepMeHTOB» K ok s 3
4, Tema 4.3 N3yunth  TEOpPETHYCCKHI OIIK-3 HJIK onirc 3.
CneuuduyHoctsb marepuag [0  BOIPOCY: HJIK on 5.3
neiicTBHs PepMEHTOB «Crienu(puuHOCTD OIIK-5
neicTBUst PEPMEHTOB» HJIK onc s 3
d. Tema 4.4 W3yunTh  TEOpeTHUECKHit OIIK-3 WK onx s
Knaccudukanms u MaTtepuaji M MOATOTOBUTH HIIK onx 3.3
HOMEHKJIaTypa pedepar o Teme: OIIK-5 .
depMeHTOB «Knaccupukanus u K onc s 3
HOMEHKJIaTypa
(hepMEeHTOB
Tema 8.1 W3yuuth  TeopeTHUUCCKHil OIIK-5 MK omics2
6. Knaccugukarus u Marepual M MOArOTOBHTH
HOMEHKJIaTypa pedepar o TEME
JIMTIAIOB «Kaccugukanus u
HOMEHKJIATYPa JIUIHI0B»
4.4. Meroauyeckue YyKa3aHWsi M0 OPraHu3alUui CaMOCTOATEILHON PadoThl
CTYAECHTOB

CaMmocrosiTenbHasi paboTa CTYAEHTOB SIBISIETCSI COCTAaBHOM 4acThio y4eOHOTo mpolecca u
UMeeT LEeNbI0 3aKpelyieHue W YriayOJieHHe TIOJYy4YeHHBIX 3HAHUM M HaBBIKOB, IOMCK U
NpUOOpEeTEeHNE HOBBIX 3HAHMM, a TaKXe BBIIOJHEHWE Y4YeOHBIX 3aJaHui, MOJATOTOBKY K
IPEJICTOSIINM 3aHATUAM, 3a4€TaM U K3aMEHaM.

Jlyia opraHu3aluy caMOCTOSITENIbHOM paboThl MO AUCHUIIINHE «BHOXUMUS» UCTIONB3YIOTCS
cienyronme GopMbl CAMOCTOSATENIbHON yueOHOW paboOTHI:

- PaGoTa Hag KOHCIIEKTOM JIEKIUH.

[Toxbop, wu3yueHwue,

pasmemiénnoro B OMOC.
- CaMocCTOSTEIILHOE N3YUCHUC OTHACJIIbHBIX TCM, naparpa(bOB, HE U3JI0KCHHBIX B JICKIINH.

aHaJIu3

PEKOMEHIOBAaHHON  JIMTEPATYPhI

njin wmarcpuala,




- IloaroroBka K MNPakTHYECKOMY 3aHSATHIO COCTOMT B TEOPETUYECKOH MOJITOTOBKE H
BBIMIOJTHEHUH MTPAKTUUYECKUX 3aJJaHUil (pelleHue 3a7a4, OTBEThI Ha BOIPOCHI U T.1I.).

- Harmucanue pedeparos.

- [loarotoBka k TECTUPOBAHUIO.

- [ToaroroBka k 3ayery.

Iucomennvie pabomwi. JIns u3ydeHUs T€M, HE H3JIOKEHHBIX B JIEKIIMU, PEKOMEHIYETCS
UCTIOJIb30BaTh OCHOBHYIO M JIOTIOJIHUTEIIBHYIO JINTEPATYPY, & TAKKE UCTOUYHUKH, HaliIeHHBIC TIPH
MOMOIIN MH(OPMALMOHHO-CIIPABOYHBIX M MOUCKOBBIX cHCTEeM. J[Is 3akpersieHus Marepuana
pPEKOMEH/IyeTCsl JIeNaTh KpaTKWe KOHCHIEKTH Mo Teme. B pamkax mucturminsbl «BrHoXuMus»
TaK)Ke MPEyCMOTPEHO BBIIIOJIHEHNE MTUCbMEHHBIX KOHTPOJIBHBIX padoT.

Pegpepam — mpencrapisier coOOW KpaTKOe M3JIOKEHHE COJCpKAHUS HAYYHBIX TPYIOB,
JUTEPATyphl 10 omnpeaeneHHo teme. O0bem pedepara moxker mocturarb 10-15 cTp.; Bpems,
OTBOJMMOE Ha €ro MOJATOTOBKY — OT 2 HeJeunb 10 Mecsna. [loaroroska pedepara noapazymenaer
CaMOCTOSITENIbHOE M3YyYEHUE CTYIEHTOM HECKOJBKUX JUTEPATypHBIX UCTOYHHKOB (Yy4€OHUKOB,
MoOHOrpaduii, Hay4YHbIX CTaTed U T.1.) IO ONpENEIEHHON TeMe, HE paccMaTpUBaeMoil oApoOHO
HAa JICKI[UH, CUCTEMATHU3allUI0 MaTepuaia u KpaTkoe ero uzioxenue. Llens Hamucanus pedepara
— TIPUBUTHE CTYACHTY HAaBBIKOB KpAaTKOTO U JIAKOHMYHOTO TPEACTaBICHUS COOpaHHBIX
MaTepuaioB U (AKTOB B COOTBETCTBUU C TpPEeOOBAHUSIMH, NPEIBSIBISIEMBIMH K Hay4YHBIM
oT4yeram, 0030paM U CTaThsIM.

Crtpykrypa pedepara BKIIOUYAET:

- TuTynbHBIN JUCT.

- ConepxaHue.

- Beenenue, rae kpatko Gopmynmpyercs mpodiema, Ielb U 3a1a4n pedepara.

- OcHOBHas 4acTh pabOThl COCTOUT M3 HECKOJIbKMX Pa3fesioB, B KOTOPBIX M3JIaraeTcs CyTh
TeMbI pedepara.

- 3aKJII04YEHHE.

- CIIMCOK MCTIONTb30BAHHOM JIUTEPATYPHI.

IIpu odopmnenun pedepara cienyeT NPUACPKUBATHCS TEXHUUYECKUX TpeOOBaHUM,
NpeIbsABISEMBIX K pedpepaTamM U KypcOBbIM paboTaM, UMEIOIINXCS Ha Kadeape.

Kpurepun ouenuanus pedepara:

- O1eHKa «OTJIIMYHO» BBICTABIISIETCS B TOM Cllydae, €Clid B pedepare IMOITHOCTBIO PACKPBITA
TeMa, MPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSIHME BOINPOCA, MaTephall HM3JI0KEH JIOTHYHO,
MIOCJIEIOBATEIbHO, TPHUBEACHO HE MEHee 3 JIUTEPaTypHBIX HCTOYHHKOB (Cpemu KOTOPBIX
npeoOiagaer JurepaTypa 3a mnocienHue S5 jer), pedepar odopmieH B COOTBETCTBHHM C
TEXHUYECKUMHU TPEOOBAHHUSIMH, TIPEIBIBISIEMBIMH K TAKOTO pojia paboTam.

- O1ieHKa «XOpOLIO» - TeMa PACKPBITA, MPUBEACHO J10CTaTOYHOE KOJINYECTBO MaTepHasa, HO
OpA ITOM MaTepual B HEIOCTaTOYHOW CTEMEHHW IpOaHATU3UPOBaH aBTOpOM, odopMieHne
pedepara COOTBETCTBYET TEXHHUECKUM TPEOOBAHHUSM.

- O1eHKa «yIOBJIETBOPUTEIHHOY» - TEMa PACKPBITA MMOBEPXHOCTHO, MaTepPHall MPHUBEIEH KaK
npocTasi KOHCTaTanus (akToB, HE MpPOAHAIM3UPOBaH, B OQOPMIIEHUH HMEIOTCS TEXHUYECKHE
HEJIOCTATKH, CIIMCOK JIUTEPATYPHI CONEPIKUT MEHEE 5 HCTOUHHKOB.

- OLeHKa «HEYyJIOBIIETBOPUTEIBHO» - T€Ma HE PAaCKpbITa, CKYyJIHBIH 00BEM INPHUBEIECHHBIX
MaTepHaloB.

4.4. TlpumepHasi TeMaTHKa KYPCOBbIX padoT (IPOEKTOB): HE TPETYCMOTPEHBI
y4€OHBIM IITAHOM.



V. VYUEBHO-METOJAYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JTACIHATITAHBI

a) nepevyeHb JUTEPATYPHI

1.0cHoBHas inTEepaTypa
1. buoxumus [Tekcr] : yue6nuk / B. I1. Komos, B. H. llIBenosa. - 3-e u3a., crep. - M. : [lpoda,
2008. - 639 c. ; 24 cMm. - (Beicmiee oOpazoBanne: CoBpeMeHHBIN yueOHUK). - [IpenM. ykas.: c.
620-630. - ISBN 978-5-358-04872-0. (50 »k3.).
2. buoxumus [DNeKTpOHHBIA pecypc] : y4eO. mns akaaeM. OakaiaBpuaTa : JJis CTyI. BY30B,
00y4. o Hanpasi. 655500 "buorexnonorus" / B. I1. Komos. - 4-¢ u3z., ucnp. u gom. - 9BK. -
M. : HOpaiit, 2014. - 640 c. - (bakanaBp. Akagemuueckuit kypc). - Pexxum nocrtyma: U3
"bubnuotex". - Heorpanuu. goctym. - ISBN 978-5-9916-3929-3.
3. bonbmoit mpaktukym o 6uoxumuu [Tekct] : yued.-meron. nmocodue / O. . 'pabenbHbIX [1
ap.] ; peu.: A. A. barpaesa, JI. A. JlomoBartckas ; Upkyt. roc. yH-T, buoin.-nous. ¢ak. - UpkyTck
: U3m-Bo UIT'Y, 2015. - 167 c. ; 20 cm. - ISBN 978-5-9624-1301-3: (10 3k3.).
4. MonekynspHasi 6uonorusi: OMOCHHTE3 U (PYHKIIMOHUPOBAHUE MAKPOMOJIEKYT y MPOKAPHOT
[Tekcr] : yue6. mocooue / B. . Uemepmiioa, O. A. Cekepuna ; pen.: b. H. Orapkos, C. H.
XKnanosa ; Upkytckuii roc. yH-T. - Upkytck : M3a-Bo UI'Y, 2013. - 314 c. : un. ; 20 cm. - ISBN
978-5-9624-0928-3. (59 7k3.).
5. MonekynsipHasi OGuonorusi: OMOCHHTE3 M (PYHKIIMOHUPOBAHHWE MAKpPOMOJEKYT y MPOKaAPHOT
[DnexTpoHHBIH pecypc] : yueb. mocobue / B. 1. Uemepmiora. - OBK. - Upkyrck : M3a-o UT'Y,
2013. - Pexum noctryna: Y3 "bubaunorex". - Heorpanuu. goctym. - ISBN 978-5-9624-0928-3 :
6. Konmbman, . Harnsaaas O6uoxwmmust : cnpaBounuk / . Komeman, K. -. Pém ; mepeBon c
anrmiickoro T. I1. MocomoBoit. — 6-¢ u3n. — Mocksa : JIJaboparopust 3Hanmii, 2019. — 514 c.
— ISBN 978-5-00101-645-8. — Texkcrt : smnexktpoHHBbIN // JlaHb : 3JeKTPOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/121226 (mara obpamenus: 09.02.2022). —
Pexwum nocTtyna: st aBTOpHU3. TIOIB30BATENEH.

2. J1onoJIHUTEIbHAS JIUTEpPaTypa
1. buonorus knetku : Yueb. mocodue / U. A. Paiiropoackas [u ap.] ; pea. M. A. Paitropoackast.
- Upkytck : [6. u.], 2007. - 100 c. : un. ; 21 cm. - bubnuorp.: c. 99. (18 3k3.).
2. buoxumus pacrenwmii [Tekcr] : yueOnuk / I'. -B. Xennar ; nmep. ¢ aarn. M. A. Bpelirunoii [u
ap.] ; pen.: A. M. Hocos, B. B. Uy6. - M. : bunowm. Jlaboparopus 3nanuii, 2011. - 471 c. : un. ;
26 cMm. - (JIyummit 3apyOexHbiii yaeOHUK). - bubnuorp. B koHIe cT. - Yka3.: ¢. 464-471. - Ilep.
u3. : Plant biochemistry / Hans-Walter Heldt. - 2005. - ISBN 978-5-94774-795-9. (3 ak3.).
3. MonekynspHO-TEHETHUECKHE W OMOXMMHYECKHE METOABl B COBPEMEHHOH OHOIOTHH
pactenuii [ Tekcr] : HayyHOoe u3manue / pex.: Bin. B. Kysunenos, B. B. Ky3nenos, I'. A. PomaHoB.
- M. : bunowm. Jlaboparopus 3Hauuii, 2012. - 487 c. : un. ; 25 cm. - (MeToasl B OHOJIOTHH). -
bubnuorp. B koHiie cT. - ISBN 978-5-9963-0738-8. (2 7k3.).
4. MonekynsapHO-TeHETUYECKUEe U OMOXMMHMYECKHE METOJIbl B COBPEMEHHOW Ouoyioruu
pacTeHuil [DNeKTpoHHBI pecypc]| : HayuHoe m3manue. - DBK. - M. : bunom. JlaGopartopus
3HaHui, 2012. - (Meronp! B Ouosiorun). - Pexxum nocryna: 943 "bubnunorex". - 20 gocTymnos. -
ISBN 978-5-9963-0978-8.
5. OcnoBol onoxumun Jleannmkepa [Tekct] / 1. Hembcon, M. M. Kokc ; mep. ¢ anrn.: T. IL.
MoconoBoii, O. B. Eppemenkosoii ; pen.: A. A. bornanos, C. H. KouetkoB. - M. : bunom.
Jlaboparopus 3uanwmii, 2011 - . - 27 cm. - ISBN 978-5-94774-364-7. T. 3 : Ilytu nepenauun
uHpopmanmu. - 2015. - 448 c. : uB. wi. - bubnuorp. B koHue paza. - Ilep. m3a. : Leninger
principles of biochemistry / David L. Nelson, Michael M. Cox. - New York, 2008. - ISBN 978-
5-94774-367-8. (5 3K3.)
6. [IpuHIUIIBI 1 METOJBI OMOXMMHUHM M MOJIEKYJISIPHOW OMOJIOTHH [ DJIEKTPOHHBIN pecypc] —2-¢

us3a. (oi1.). [Dnexrponnsii pecype] / K. Yuncon, Ix. pen. Yomkep. - MockBa : BMHOM.



JlaGopatopus 3Haumii, 2015. - 855 c. : wi. - Pexxum nocryna: OBC "Aiidykc". - Heorpanuy.
noctyt. - ISBN 978-5-9963-2877-2 : b. 1.

7. buoxumus W MOJeKymspHas ~ Owonorms @ ydyeb.mocobue  uIA  CTyA.MEA.M
(bapMarieBT.ClICI.ME/I.BY30B,a TaKXe Ui HWHTCPHOB,0OPJAMHATOPOB M Bpaued CHUCTEMBbI
nocneanIuioM.oopas. / B. Dmwmot, Jadua Dmmuor ; Ilep.c anrnnon pen.A.M.ApdakoBa u nip. -
M. : HUN buomen.xumuu PAMH,Marepuk-ansda, 2000. - 366 c. : w1 ; 29cm. - ISBN
59007600309. (9 3x3.).

8. Hykneunoseie kuciotel. OT A 10 A [Tekcr] : Hayunoe uznanue / b. Anmens [u ap.] ; pen. C.
Mronnep ; nep. ¢ anra.: A. A. Cunrommmza, 1O. B. Kucenésoiil. - M. : bunom. Jlaboparopus
sHanui, 2013. - 413 c. : w., [4] B 1. Wil ; 24 cMm. - bubnuorp.: c. 409-412. - Tlep. u3m. :
Nucleic acids from A to Z : A Concise Encyclopedia. - 2008. — ISBN 978-5-9963-0376-2 (1
9K3.). [Dnexrponnsii pecypc] / b. Ammens, b. W. beneke, f. benencon. - 2-e¢ m3a. (31.). -
DJNIEKTPOH. TEKCTOBbIE JaH. - Mocksa : Jlabopatopus 3uanuit, 2015. - 324 c. - ObC "Jlans". -
Heorpanuy. noctyi. - ISBN 978-5-9963-2406-4 : b. 1.

9. Cnoupwun, A. C. Monekynsipaas 6uosnorus. Pubocomsr u 6nocunTes 6enka : yaedHoe mocodue
/' A. C. Cnupun. — Mocksa : JIaboparopust 3nanuii, 2019. — 594 c¢. — ISBN 978-5-00101-623-
6. — Tekcr: onexTponHsblii / JlaHp : dIeKTpoHHO-OmOmmoreunass cucrema. — URL:
https://e.lanbook.com/book/110208 (mata obOpamenus: 09.02.2022). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

0) nepuoauYecKre U3TAHUA
B) CIIMCOK aBTOPCKMX METOAUYECKHUX Pa3padoToK:.
r) 6a3bl JaHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE H OUCKOBbIE CUCTEMBI

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

2. Uadopmanmonnas cucrema «EauHOEe OKHO A0cTymna K 00pa3oBaTelbHBIM pecypcam»
(http://window.edu.ru)

3. OBC «IOPAMT». Anpec mocryma: https://www.biblio-online.ru/

4. Db Uznarenbckoro neHTpa «Akagemusi». Azpec nocryma: http://www.academia-
maoscow.ru

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

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

7. Coro3 00pazoBaTeIbHbIX CaliToB - EcTecTBEHHbIE HAyKH

8. http://tusearch.blogspot.com - Tlouck 3JI€KTPOHHBIX KHHWT, MMyOJHKAIMid, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —TTouckoBas crcTema 1Mo HayYHOM JINTEPATYPE.

10. Science Research Portal - Hayuynas mnouckoBas CHCTEMa, OCYIIECTBIISIOIIAN
MOJTHOTEKCTOBBIM TIOMCK B KYpPHaJaX MHOTHUX KPYITHBIX HAay4YHBIX H3AaTEIbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTb U JOKYMEHTHI B
OTKPBITHIX HayuHbIX Oa3ax maHHbiX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME JNCHUIIJIMHBI
6.1. YuedHo-1a00paTopHoe 000py10BaHHeE:

AynuTopus Ui IPOBEACHUS 3aHATUH JIGKLIMOHHOTO THIa 000py10BaHa:

CrienuaIu3upoBaHHON (yuebHoit) Mebenpio Ha 100 mocaouHbIX MECT;

TEXHUYECKUMU cpelicTBaMU 00ydeHus: npoekrop EpsonEB-XO05, skpan Digis, ciyxamnumMu
JUTSL TIpe/icTaBIeHUs ydeOHO HHpopMaIiy 00O ayTMTOPUH 1O AUCHUITINHE «broxumus»;

y4eOHO-HArMSAHBIMA [TOCOOMSAMHU, OOECTIEUMBAIOIIUMHE TEMaTHYECKUE WIUTIOCTPALUU TI0
JTUCIUIIMHE B KOJIMYECTBE: TAOIHIIBI — 5 IIT., IPE3ECHTAINH 110 KaXk10i TeMe IPOrpaMMBl.

AynuTopust Ui POBEACHUS 3aHATUI J1aOOpaTOPHOTO THIIa 000PYIOBaHA!

crienuaau3upoBaHHoi (yueOHoi) meOenbro Ha 12 MOCagoYHBIX MECT, OMOXMMHYECKas
naboparopus (JlabopaTOpHBIE CTOJNHI - 4 IT.); paKOBHUHA ¢ TYMOOU - 1 HIT., IepeBIHHBIC TyMOBI



JUISL XpaHEHHsI PEakTHBOB - 2 T., mKkad BeITsHKHOM JIK-1500 B - 2 miT., Becbl aHaTUTHYECKHE
I'OCMETP Jlenunrpan - 1 mr., ¢orosnexkrpokosopumerp KOK-2 - 1 mr., akBaauCTHILIATOP
anextpuueckuii AD-14-«-®DI1»-01 - 1 mT., TepMocTar 3neKTpudeckuid cyxoBo3aymusiii TC-
1/80 CIIY - 1 mt.;

TEXHUYECKUMHU CpelCcTBaMH OOy4YeHHs: IOCKa ayAWTOpHas MenoBas, mpoekrtop BenQ
MS504, cayxamumu s NOpeAcTaBiIcHUs ydeOHOM wuHoOpManuu OONBIIONH ayJIUTOPHH I10
mucuuruinae «brnoxumus»;

y4eOHO-HAIIAHBIMU T1OCOOMSIMH, OOECIEUMBAIOIIMMU TEMaTHYECKUEe HWUIFOCTPALlUU IO
JUCLUIUIMHE B KOJIMYECTBE: TAOIMLIBI — 5 1IT.

Aynuropus 1Ji IpoBeIeHHs 3aHATUH 1ab0paTOPHOro THUIIA 000PYA0BaHa:

crenuanu3upoBaHHol (yueOHOlH) Mebenbio Ha 12 mMOCagO4YHBIX MECT, OMOXMMHYECKas
nabopaTtopus (1abopaTOpPHBIE CTOJIBI - 6 IIIT.); paKOBUHA ¢ TyMOOH - 1 mT., mkad BeITsHKHOMN JIK-
1500 IIB - 2 mt., MeTAIITMYECKUE TYMOBI-AIIMKH [l XpAaHEHUSI PEaKTUBOB - 2 IIT., IEPEBSIHHBIC
mKabl A7 XpaHEHUs XUMHMUYECKUMX pPEaKTUBOB M JabopaTopHOM mocyasl - 2 T,
METAJJIMYECKHE TyMOBI-CTOJIBI JJIi XpaHEHUs JlabopaTOpHOW mocyAbl - 2 1IIT., BECHI
ananutnueckue BJIA-200-M - 1 mr., Becol a”Hanutndeckue BJIP-200 - 1 mit., BogsHas OaHs
KAZNIA WODNA TYP LBK - 1 mt.;

TEXHUYECKMMHU CpEJICTBAaMU OOYYEHHUs: [OCKa ayAWTOpHas MeJoBas, ClyXameh ams
IpeICTaBICHUS YIeOHOM MH(DOpMALIUK OOJIBIION AYAUTOPHH IO TUCIUTUIHHE «BHOXUMUSTY;

y4eOHO-HArJAHBIMU [T0COOUSMHU, OOECIEeUMBAIOIUMHE TEMaTHUYECKUE WIUIIOCTPALUU T10
JUCLUIUIMHE B KOJIMYECTBE: TAOIULIBI — 5 LIT.

KomnbroTepusiit  kinacc (yyeOHast ayauTopus) Ui TPYNNOBBIX U MHIMBUAYAJIbHBIX
KOHCYJbTallMi, TEKYyLIEro KOHTPOJAS U TNPOMEKYTOYHOW aTTecTallud, OpraHu3aluu
CaMOCTOSITENIbHOW paloThl: ayAUTOpPUSl C HEOTPAHWYEHHBIM JOCTYNOM K ceTtu HHTepHer
obopynoBaHa:

crelnranu3upoBaHHoOH (yueOHoil) MeOenbto Ha 20 TocaJOuYHbIX MECT;

TEXHUYECKUMHU cpeacTBaMu o0ydeHus: Cuctemubiii 650k PentiumG850, Monutop BenQ
G252HDA — 1 mt.; Cuctremnsiii 610k Athlon 2 X2 250, Monutop BenQ G252HDA — 8 miT.;
Cuctemnsiii 6ok PentiumD 3.0GHz, Monutop Samsung 740N — 3 mr.; Mono6nok IRU
T2105P — 2 mir.; Cuctemusiit 6ok Pentium G3250, Monutop BenQG955 — 1 mit.; Cuctemusiit
ook Pentium G3250, Monutop BenQ GL2250 — 1 mr.; Cucremusriit 6ok Pentium G3250,
Monutop Samsung T200 HD — 1 mwr.; Cuctemnsiii 6510k Pentium G3250, Monutop Samsung
T190N — 1 mr.; Cucremusriii 610k Pentium G3250, MoruTtop Samsung 740N — 1 mT.; mpoeKkTop
BenQ MX503; skpan ScreenVtdiaEcot; nocka menosasi.

[lomemenne st XpaHeHUuss M OPOQUIAKTHYECKOrO  OOCIy)XHBaHMS — y4eOHOro
000pyIOBaHUS: ayAUTOPHUS 000PYI0BaHA:

CHCIIMATM3UPOBAHHON MeOenbl0 Ha 8 mocagodyHbelx MecT; mkad BeTsDkHONH JIK-1500
HIB+BeHTHNIATOpP - 2 IIT., CTOJN ABYXTYMOOBBIA - 5 IIT., CTOJ OAHOTYMOOBBIH - 4 IIT., CTON
KOMIBIOTEPHBIH - 1 IIT., MeTamnuyeckue TyMmObl JUis XpaHEHHUS JabOpaTOpHOM MOCYIbl U
o0opynoBanusi - 4 mT., JOepeBsHHbIE TyMOBl JJs1 XpaHEHHUsA JIAOOpAaTOPHOM TMOCYAbl U
o0opysnoBanus - 5 wT., mKag-Kyne ABYXABEpHbIM - 1 mT., mkadp Meramindeckuit - 1 mr.,
xonoaunbHUK NORD J1X-241-0-010 - 1 mt., snektporuuta Jlyd - 1 mr., pakoBuHa ¢ Tym060i#i - 1
HIT., MKaQ-Kyne TpexABepHbIi - 1mT., mkad KHUKHBIN - 3 mT., MUKpockon buomen 2 Led - 7
mt., Mukpockon Levenhuk D870T - 1 mrt., mukpockon Levenhuk D870T tpunokymsp - 1 mrt.,
mukpockon Mukpomen P-1-LED - 1 mT., Mukpockon MJI-5-b - 1 mT., MuKpocKoI
6uonornyecknit Mb-16005b - 1 wt., mukpockon P-14 - 4 mT., Mmukpockon Levenhuk 2L NG — 5
mt., cBetuTenb OM-12 - 1 mt., ®a3oBsiit koHTpacT K®-3 - 1 mt., daszossii koaTpact KOC - 1
mt., pH-MeTp nonomep yHuBepcanbHblii OB-74 - 1 mrt., cnektpodoromerp I13-5300 BU - 1
IIT., MarHUTHasg Memaiaka MM-5 - 5 mrT., Becbl aHamuTudeckne BJIP-200 - 1 mr., Becwl
topcuoHHble BTII-500 - 4 mT., Becsl Topcuonusile WAGA TORSYJNA-WT - 3 mir., npoexTop
OBepxen GEHA OHP Ecovision 24/3 - 1 mT., cuctemHusbiii 6yiok B komruiekte ASUS - 1 mmT.,
monutop BenQ DL2215 - 1 mrt., nHOyrOyk Lenovo G580 B kommuiekre - 1 T,



MyIbTH(YHKIIHOHAIBHOE yeTpoiictBo 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 Kontpakt Ne04-114-16 ot 14n0s0ps 2016T KES. Cuer NePCI[3-000147 u AKT ot
23n0510ps 20161 JIu.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 JIuuensun Microsoft 41059241.

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

6.3. Texun4yeckue M 3JIeKTPOHHbIE CPEACTBA:
[Ipe3eHTanMK 110 OCHOBHBIM TEMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Ha nexkmusx wucnonb3yercss MyJnbTUMEAMiHOE  oOopynoBaHue — QakyibTera s
JEMOHCTpPALMK WIUTIOCTPATUBHBIX BUIEOMATEPUAIIOB, KOMIIBIOTEPHBIX ITPE3EHTALIMN U CXEM.

[Tpu uTeHuM NEKIUIl UCTONB3YIOTCS TaKue 00pa3oBaTelIbHbIE TEXHOJIOIHH, KaK Mpo0ieMHas
JEKIHSL C JIEMEHTaMH JUCKYCCHH, JeKIHUs-UH(OpMaLMs ¢ TPUMEHEHHEM 0000IIAIONINX CXEM U
AIIEKTPOHHBIX MPE3EHTAlMi, THTEPAaKTUBHAS JIEKIIUA—KOH(pepeHIHs: 00001IatoIIero xapakrepa u
zp.

[Tpu npoBeaeHNM 1a00paTOPHBIX PadbOT CTYNEHTHI JTOJKHBI HHTEPIIPETUPOBATH PE3YILTATHI
DKCIEPUMEHTOB, TIOHUMATh CYThb TEOPETHUECKUX IOJIO)KEHUM, KOTOPbIE WIIOCTPUPYET JaHHas
pabora. Ilpu pemieHnn yuyeOHBIX M MPOOJEMHBIX 3a7ad MPOBOISTCS ONPOCHl B MHTEPAKTUBHOM
pexxume. [IpoBoasTcs ceMUHapbl Pa3HBIX TUIIOB, KaK HAIPHUMEp, TOBTOPUTEIHHO-0000IIat0IH
CceMHUHap, CEMHUHAap-KOH(PEPEHLIUs C 3apaHee MOATOTOBICHHBIMHU BOIIPOCAMU JJis 00CYKIECHUSI.

CryneHTbl NMpenocTaBisIoT pedepaTsl B COOTBETCTBHM C MPEAJIOKEHHBIMU IUIaHAMH 10
MOJITOTOBJIEHHBIM TEMaM.

CamocrosTenbHas padoTa CTYIACHTOB peaiu3yeTcs TakkKe C IMOMOIIbIO JTUCTAHIIMOHHBIX
obpasoBaTenbHbIX TexHomorui. Mcmomp3yercs ObpasoBarensubiii mopraa UI'Y - educa.isu.ru.

B pamkax yueOHOro Kypca MpelyCMOTPEHBl BCTPEYHM C BEAYLIIUMH HayYHBIMHU
corpyaHukamMu Cubupckoro nHCTUTyTa usznonoruu u ouoxumun pacteHnit CO PAH u apyrux
HAy4YHBIX NIOJpa3aAcIeHUI.

HanmenoBaHue TeM 3aHATHI ¢ HCIOJIb30BAHMEM AKTHUBHBIX (pOopM 00yueHuUs:

Bun ®opma / Mertonbt Kon-Bo

Tema 3anaTus
3aHATUS WHTEPAKTUBHOTO OOYUCHHS JacoB

Hroro uacos




VIIl. OHEHOYHBIE MATEPUAJIBI IJISI TEKYHIEI'O KOHTPOJISI A
IMPOMEXYTOYHOU ATTECTALLUU

Ouenounvle mamepuanst 0711 6X00H020 KOHMPONA
TectupoBanue (TECTHI C 3aKPBHITBIMA BOIIPOCAMMU).

Ouyenounvle mamepuanvl meKyuie2o KOHMPOIA (QOPMUPYIOMCA 6 COOMEEMCMEUU C
JIHA ynueepcumema

Texymuii KOHTPOJIb OCYHIECTBIISETCS B TEUEHUE BCETO BPEMEHH U3YUYEHHUSI Kypca.

@DopMbI U BUABI TEKYLLETO KOHTPOJISL: TECTUPOBAHUE (UCIIOJIb3YIOTCS TECTBI C OTKPHITHIMU
U 3aKpBITBIMM BOIPOCAMH, TECTHI C IO3JEMEHTHBIM AHAJINW30M YPOBHS YCBOCHHMS IOHSATHUH,
pemieHre y4eOHBIX W MPOOJIEMHBIX 3a/la4 MO TeMaM. TecThl M 3a/Ja4d NPUBOJAATCS B yueOHO-
MeTou4YecKoM rmocoouu: Manbrii npaktukyMm no 6uoxumuu / JLU. Jlonckas [u ap.] vactu 1, 2 u
3 Upkyrck: Hzg-so UI'Y, 2009, 2011, 2019 rr.. OTBeTbl Ha BONPOCH B XOJE JICKIUH.
[TuceMeHHBIN Ompoc MO Teme. YyacTHe B AUCKYCCHM IO MPEAJIOKEHHOMY K OOCYKICHHIO
IIEPEYHIO BOIIPOCOB.

HazHnaueHue OLIEHOYHBIX CPEICTB: BBIABUTH copMmMupoBaHHOCTb komneTeHuuit OIIK-3 u
OIIK-5 (cm. m. 111).

Z[eMOHCTpaIII/IOHHBIe BAPHAHTBI TECTOB AJISl TEKYIIEIro KOHTPOJIA

1. IlepBuuHas cTpykTypa Oelika HE XapaKTepU3yeTCs TEM, UTO:

a) B ee (pOPpMHUPOBAHUM YYACTBYIOT cJ1a0ble CBSI3H

0) 3aK0IMpOBaHA TEHETUYECKU

B) 00pa3oBaHa KOBAJICHTHBIMU CBSI3SIMHU

T) OnpeenseT MoCcIeAYIONue YPOBHH CTPYKTYPHOM Opranu3anuu Oenka

2. BropuuHas CTpyKTypa IpUPOIHBIX OEIKOB IPEICTABIICHA:

a) TOJIBKO O-CITUPAJIBIO

0) ToNIBKO B-CTPYKTYpOit

B) Y4aCTKaMH aMOP(HBIMH, 0-CIIUPAJIH U B-CTPYKTYpPbI
') y4aCTKaMH O-CIIUPAIH U B-CTPYKTYpbI

Tembl pedepaToB
1. Knaccudukanus pepmeHTOB
2. Jluunpl. CTpoeHue, CBOMCTBA, KiIacCUPUKaIUS.

0uen01mb1e Mamepuaibl ons npomeofcymounoﬁ ammecmayuu 6 ¢0pM8 IK3amena.

dopma MPOMEKYTOUHON aTTecTalluu - Ik3amen. CrucremMa oleHOK: nsatudamuibHas. OC sToro
TUAMA JOJDKHBI BBISIBJISATH CTENEHb OCBOCHHS TEOPETHYECKHMX 3HAHMM Kak 0aszy mis
dbopMUPOBaHUA  KOMIIETCHIIMA, YMEHHUS WX TPUMEHSATh B CHUTYallUsAX, MOACITUPYIOIINX
po(heCCHOHATTBHYIO JIeITeILHOCTD, a Takke chopMupoBaHHOCTh kKommeTeHmmin OITK-3, OIK-
5/, 3asBnennsix B 1. |l1.

IIpuMepHBIi CIUCOK BONPOCOB K YK3aMEHY
1. buoxumus - HayKa O BEIIECTBAX, BXOAIINX B COCTAB KUBOW MPHUPOABI M UX MPEBPAIICHUSX,
JICKAIIInX B OCHOBEC ) KM3HCHHBIX ﬂBHeHHﬁ.
2. Kimaccudukanms u o611ast XapakTeprucTHKa aMHHOKHUCIIOT, BXOISAIINX B COCTaB OCIIKOB.



3. CoBpeMeHHbIE MPEICTABICHHS O IIEPBUYHON CTPYKTYpe OEIKOB.

4. Metobl U3y4eHHUs MEPBUYHON CTPYKTYPBHI.

5. BropuuHas cTpykTypa OeiKoB.

6. TpeTnuHas CTpyKTypa OEJIKOB; CBSI3H, YUaCTBYIOIIKE B €€ CTAOUIU3AIMHI; METOIbI U3YUICHHS.
7. YeTBepTUuHas CTpyKTypa OEIKOB.

8. dusuko-xuMmuueckre cBoiicTBa 0OenkoB. KUCIOTHO-IIEIOYHEBIE CBOMicTBAa OEJIKOB.
[enarypauus.

9. IloBenenue OEIKOB B PaCTBOPAX.

10. Knaccugukamnus mpocThIX U CIO0KHBIX OEIKOB.

11. Crpoenue Hykieotu0B. Hykieo3uamMoHo-, nu-, TpudocdaTsl.

12. buonoruveckue pyHKIIUHA HYKICOTHIOB.

13. CoBpemennbie mnpencrabienus o crpykrype JHK, mnpasuno UYapradda, Bumonas
cneuuduynoctb, mMoaens Yorcona-Kpuka. Tperuunas crpykrypa JAHK. Pubonyknennosbie
KHUCTOTHI, ux knaccupukanus, crpoenue pPHK, uPHK. Ctpykrypa TPHK.

14. Pemmukanus JJHK. ®epments u 6enkoBsie hakTopsl onocuatesa JJHK.

15. Dransl perukanuu JJHK.

16. Tpanckpumnmus. Onepon. PHK- mommmepassr.

17. Tpanckpunuus. Jtansl TpaHckpumiuu. [Iporneccunr.

18. I'enermueckuii KOz,

19. Tpancnsauus. AKTUBaIus aMUHOKHUCIIOT. Postb amuHOoanmin-TPHK-cunTeTas.

20. Tpancmsauus. Maumanys 6€JIK0BOrO CHHTE3A.

21. Tpancnauus. DIOHTaMs U TEPMUHALUS OEIKOBOTO CUHTE3a.

22. Crpykrypa ¢pepmerToB. OHO- U IBYXKOMIIOHEHTHBIEC (hepMeHTH. KoepMeHThI. AKTHBHBII
HEHTP. AJIIOCTePUYECKUIA IEHTP, POJIb B PETYNIALNA OOMEHa.

23. JlaGunbHOCTH AercTBUS (pepMeHTOB. NTHTHOUTOPHI M aKTHBATOPHI.

24. Cneunpu4HOCTb AEUCTBUS (PEPMEHTOB.

25. UzodepMeHTHI, MyTbTH(QEPMEHTHI, 3HMOTEHBI.

26. Knaccudukauss u HOMEHKIAaTypa (QepMEHTOB. XapaKTepUCTHKA OTAEIbHBIX KIIACCOB
dbepmenToB. Jlokanuszamus GepMEeHTOB B KIIETKE.

27. AnaspoOHble paeruaporeHasbl. CTpyKTypa, MeXaHU3M JeHcTBHA, OHONOTHYECKas poJlb.
Butamun PP.

28. AnpoOHble paeruaporeHasbl. CTpyKTypa, MeXaHU3M JAEWUCTBUS, OHOJOrMYecKas poJb.
Butamun B2.

29. Oxkcupassl. CTpykTypa, 6nonoruyeckas posb. Karanasa, nepokcuaaza, IUTOXpPOMOKCHIA3a,
acKOpOMHOKCH1a3a, oM (EHOIOKCHa3a.

30. T'mnponassl. DcTepasbl, NUKOCHIA3bl, NENTUATUAPOIIA3bl, aMUIIA3HI.

31. Tpancdepasbl, n30Mepasbl, THA3HI, JTUTA3HL.

32. O6men BemecTB. OCOOEHHOCTM XHUMHUYECKHMX PEAKIMH, TMPOTEKAIOUIMX B KHUBBIX
oprauu3zmax. OOMeH »sHepruu. Makpospruyeckue coenvHeHus KieTku. OcobGeHHoCTH
OKHCITUTEIBHBIX MTPOIIECCOB B KIIETKE.

33. Vraerojbl, nX OMOJIOTHYECKas POJIb, KIIACCH(UKAIMS U HOMEHKIIATypa.

34. Pacnan nonucaxapuaoB. [lepeBapuBaHye U BCachbIBaHUE YIIIEBOJIOB.

35. CwuHTe3 U pacmaj IIIUKOTeHa B TKaHAX, TOPMOHAIbHAS PETYJIISIINS STHX TPOIIECCOB.

36. I'mukonus, ero CyuHoCTh U OMOIOTHYECKask POJb. DHEPreTUUeCKuil P QeKT.

37. Bpoxenue, Onoyiormdeckas poiib U dHepreTudeckuii apdexr. CruproBoe OpoKEHHE, POITh
BuTamuHa B1.

38. Ilukn nu- u TpukapOOHOBEIX KUCIOT (ki KpeOca). bronorudeckas pois ukia.

39. [IpixarenbHas 1enb. KOMIIOHEHTHI JbIXaTEIbHON HETIH.

40. OxwucnutenbHoe hochonupoBanre. XeMHOOCMOTHYECKast Teopust Murtuerna.

41. Tlento3zo¢ochaTHblil MyTh OKUCICHUS YTIIEBOJIOB, €r0 OMOJIOTHYECKas POJIb.

42. TI'maponutuueckuii pacnaa 6enkos. [Iporeonmutrueckue GEepMEHTH U HUX CIEIUPUIHOCTS.
[TepeBapuBanue OENKOB.



43. JlesamuHHpOBaHHE U JeKapOokcunrpoBaHue. CBs3bIBaHHE aMMHaKa B KJIeTKaxX. broreHHbIe
aAMUHBL.

44, TlepeaMUHUPOBAHHE U €TO POJIb B OOMEHE BEIIECTB.

45. Jlunuael. CTpoeHue, CBOMCTBA, KiIacCU(UKAIU U OMOJIOTHUYECKAs POJTb.

46. Pacnan xupos. [lepeBapuBanue u BcachiBaHUE KUPOB. Posib IeueHu B 3TOM mporiecce.

47. [B- OKHCIICHHE )KUPHBIX KHCIIOT. DHEPTeTUUECKUi 3P heKT .

48. buocuHTE3 XUPHBIX KUCIOT. OOpa30oBaHKE KUPOB.

49. B3ammMocBs3b 0OMeHa OelIKOB, JKUPOB, YTJIEBOJIOB.

50. TIpuHIUTBL peryasiuu oOMeHa BEIIeCTB.



PazpaboTunku:

A nonent JLU. JloHckas
(mbmch)

= nouent A.B. TpertbsikoBa
(moamuce)

[Iporpamma coctaBiieHa B cootBeTcTBuM ¢ TpeOoBanusvu OI'OC BO mo HampasieHnio
06.03.01 «buonorus» u npodmsiM NOAroToBKU «BHOXUMHESY, «300JI0TUSI GECITO3BOHOYHBIX Y,
«300710TUsl TTO3BOHOYHBIX», «Mukpobuonorusy, «O6mas OortaHuka», «DU3MKO-XUMUYECKAS
Ouotorust ¥ OMOTEXHOIOTUNY, «DUIUOIIOTHS.

I[IporpamMma paccMoTpeHa Ha 3acefaHuu Kadeapbl OMOXUMUM, MOJIEKYJIAPHON OHONOTHE U
TeHETHKI

« 29 » anpens 2021 .

ITporoxon Ne 7 3aB. xadenpoit C@C’L

Hacmosawas npozpamma, ne modcem Goimb 60CHpoussedena Hu 6 Kakou (opme 6e3

npeosapumenbHo20 NUCbMEHHO20 Paspeuienus Kageopbl-paspabomuuxa npozpamMmoL.




