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Cocrasutens. B.B. ®enses, nouednr kabeapbl OUOXMMHUM W OUOTEXHOJOTWH, KAHIWIAT
OHMOJIOTMYECKUX HAYK

Pabowas mnporpamMma IUCHMIUIMHBI YTBEp)KICHA Ha 3acelaHu Kadeapsl OUOXUMHH |
OouotexHonoruu, mpotokos Ne 14 ot 26 mast 2017 r.

JlomioTHeHNsT 1 U3MEHEHHMsI, BHECEHHBIE B Pab04yl0 MPOrpaMMy TUCIUIUIMHBI, YTBEPKICHBI Ha
3aceqaHu  kadeapbl OMOXMMUUM UM OWOTEXHOJOTMHU: OOHOBJIIEH TIE€peYeHb OCHOBHOW U
JIOTIOTHATEIIFHOU Y4eOHOU JIUTEepaTyphbl, HECOOXOAMMOMN JIsl OCBOSHUS JUCIHILTUHBI, TPOTOKOII
Ne 15 ot 15 utonsa 2018 1.
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JlonosHeH!s U U3MEHEHMs, BHECEHHbIE B pa0b0Ouyl0 IPOrpaMMy AMCLUUIUIMHBI, YTBEPKIACHbBI Ha
3acemaHnu Kadenpbl OMOXUMHHM M OMOTEXHOJOTHH: OOHOBIEHBI NMPOrpaMMHOE obOecredeHue,
npodeccuoHagbHble 06a3 TaHHBIX M MH()OPMAIMOHHBIE CIPABOYHBIE CUCTEMBI, MPOTOKOI Ne 15
ot 25 ampens 2019 1.
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CnMCcOK JOKYMEHTOB H MaTepHUAaJIOB
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4. ®oHJ OLCHOYHBIX CPEJICTB 10 AUCIUILIHHE
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OCBOCHHSI 00Pa30BaTEIbHOM MPOrpaMMbl. METOINYECKIE MATEPHAIbI, OMPEACISIONINE MPOICYPhl OLICHUBAHHS
3HAHWH, YMEHHI, HABBIKOB U OTIBITA JIESTEILHOCTH, XapaKTePH3YIOIUX 3Tarbl (HOPMUPOBAHUSI KOMIIETCHIIMI

4.3. PelTUHT-TUIaH AUCIUILIUHBI
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obecrieueHus, HEOOXOAUMBIX JJIsl OCBOCHUSI IUCIMILINHBI
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1. TlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs MO TUCIUIIHHE, COOTHECEHHBIX €
IJIAHUPYEMBIMH pe3y/JIbTaTaMU 0CBOEHHsI 00pPa30BaTeIbHOWH MPOrpaMMbl
(c opuenmayueu Ha Kapmovl KOMNEMeHYull)

B pesynbpTaTe ocBOCHHs 00pa30BaTENbHON MPOrPaMMBbI OOYYAFOIIUNCS JOKEH OBIANETh
CIIEAYIOIIMMU pe3yJbTaTaMu 00ydeHHs [0 JUCLUILINHE:

OIIK-5 - crmocoOHOCTE IMPUMCHATH 3HAHUEC IIPUHIHIIOB KJIETOYHOM OpraHu3anuu OMOJIOTMYECKHUX

00BEKTOB,

Onopu3nueckux U OMOXMMHYECKHMX OCHOB, MEMOpPaHHBIX

MOJICKYJIPHBIX MEXAHNU3MOB JKU3HCACATCIIBHOCTHU

MPOLIECCOB U

Pe3ysbTaThl 06ydeHns

®opMmupyemas

KOMITETEHIIHS

(c ykazanmeMm
KOJIa)

IIpumeuanue

BHaHus

- Bocnipou3Bomuth 1 00BSICHATh YUEOHBINH MaTepHan ¢ TpeOyemMoi
CTETCHBIO HAYYHOM TOYHOCTH U MOJHOTHI

- IPUHIUIIBI KIIETOYHON OpraHu3aiuu OHOJOTHYECKIUX 00BEKTOB

- mOpuHOMIB  OMO(U3MYECKHMX ¢ OHOXUMHUYECKHX  OCHOB,
MEMOpaHHBIX  OPOIIECCOB M MOJCKYJSIPHBIX ~ MEXaHH3MOB
KU3HEACATEIBHOCTH

- o0IIue TMPEACTaBICHUS O XHUMHUYECKOM U (PepMEHTATHBHOM
KaTaJu3e; - MOJEKYISPHBIE OCHOBBI ClielU(HUIHOCTU (HDEPMEHTOB; -
NPUHIUNB  KIacCU(DUKAIMK W HOMEHKIATYphl ()EPMEHTOB; -
KUHETUKY ACHCTBUS (EPMEHTOB; - (HU3UKO-XUMHUUYCCKUE ACTICKTHI
BIIMSIHUSL TeMmmepatypsl 1 pH cpenbl Ha aKTHBHOCTh (PEPMEHTOB; -
MEXaHU3Mbl ~aKTHBALUM ¥ HHCHOMpOBaHMS  (DEPMEHTOB; -
NPUHIUIBI U METOMbI OTPEACICHUS aKTHBHOCTU (PEPMEHTOB,
CHOCOOBI  TMONYYCHUS] W NPUMEHEHHS  HMMMOOMIN30BAHHBIX
(hepMEHTOB. -MOJICKYJISIPHBIC OCHOBBI CIICITUPUUHOCTH (HEPMEHTOB;
-IPUHIMITBI KIACCU(UKAIIMU U HOMEHKIIATYPhI (DepMEHTOB

OIIK-5

\YMeHus

- pemiath THUIMAYHBIC 33724 MPOGECCHOHAIBHOMN JACSITEIBPHOCTU Ha
OCHOBE BOCITIPOM3BEICHHS CTAHIAPTHHIX aJTOPHTMOB

- aHAITM3UPOBATDH PE3YNILTATHI 1a00PATOPHBIX IKCIIEPUMEHTOB

- OOBACHATH (HU3MUYECKHE W XHMHUYCCKHE OCHOBHI CTpPOCHHS,
(dbyHKIIMOHUPOBaHUS (EPMEHTOB; - XapaKTepU30BaTh OTIEIbHBIE
TpyIIbl (epMEHTOB; MEXaHW3MBl AKTHBAIMA W WHTHOWPOBAHUS
(hbepMEeHTOB; - MPHUHIMIBI U METOJbI OMPEAETCHUS aKTUBHOCTH
(epMeHTOB; -  CHOCOOBI  TIONYyYeHUsT W TPUMCHEHHS
MMMOOUITM30BaHHBIX (PEPMEHTOB.

-MOJICKYJISIPHBIC OCHOBBI CIENU(DUIHOCTH (PEPMEHTOB

OIIK-5

IBnagenus

[ToHATHIHBIM ¥ TEPMHHOJIOTHYECKUM AIIaPaTOM JHUCHHUILTHHBI

- METOJJaMH UCCIIEIOBAaHUN OHOIOTHUECKUX MOJIEKYT

- TEpMHHOJOTMEH W OCHOBHBIMH IIOHSATHAMH B 00jacTu
SH3UMOJIOTUH IS OOBSICHEHHS (U3NIECKUXUX M XHMHYECKHX
OCHOB  CTpOCHHMS,  (DYHKIHMOHHPOBaHHS  (PEPMEHTOB; -
3aKOHOMEPHOCTH TIPOTEKAaHUS W Peryisamuu  (HepMEeHTaTHUBHBIX
MPOLIECCOB IPOLECCOB; - MEXAHMU3MAaX BO3JICHCTBHUS (PU3NIECKUX H
XAMHYECKHX (DaKTOPOB Ha (EepMEHTH, 4 - KauyeCTBEHHBIMH U
KOJIMYECTBEHHBIMM ~ METOJAaMHU  OMNpPEJENECHUs  aKTUBHOCTH
(hepmeHTOB

OIIK-5

[1K-3- roToBHOCTh MPUMEHSTH HA MPOU3BOACTBE 0a30BbIE OOMIEPOQPECCHOHANBHBIE 3HAHUS
TEOPHUH M METOJIOB COBPEMEHHOU OMOJIOTHI

Pe3y/bTaThl 06ydeHns

| Popmupyemas | IIpumeyanue




KOMIICTCHITHS
(c ykazaHuem
KOJIa)

3HaHUA - 0a30BBIC TEOPETHYECCKUE IIOJIOKCHUSI W METOABI IIOJIEBHIX,
71a00opaTOPHBIX U MPOHU3BOJCTBEHHBIX HCCICIOBAHMN COBPEMEHHOI
Omostorun

- TPUHOWIBI  OpraHu3aluu  paboThl  MHKpPOOHOJIOTHYECKOH
nabopaTopun u OCHOBHBIE METOIBI UACHTUDUKAIAA
MUKPOOPTaHU3MOB. IK-3
- IlpeoOpazoBaHue OSHEpruM Ha HAJOPTaHU3MEHHBIX YPOBHAX
JKMBOT'O, 3KOCHCTEMHAass OHOTEXHOJOTHsI U BO300HOBIISIEMBIC
UCTOYHMKHA DHEPTMM Ha €€ OCHOBE M HUX HCIOJIb30BAaHUE B
Pas3IMYHBIX OTPACISIX HAPOIHOTO XO3SHCTBA.

- 0 MeTo/1aX (PYHKIMAIN3AIMK HAHOYACTHI]

'YMeHus NPUMEHSTH 0a30BbIE TEOPETUUECKHE TOJIOKEHHS W METOIbI
MOJIEBBIX, J1a0OPAaTOPHBIX M IPOM3BOACTBEHHBIX HCCIIEIOBAHUI
COBPEMEHHOW OWOJIOTHH U PEUIeHHs o0me MpodecCHOHATBHBIX

3a1a4
- OpOU3BOIUTH  MHUKPOOHMOJIOTUYECKHN  IOCEB  T'OBOPHUTH [1K-3
MUTATEIbHBIE CPEJbl, OCYHIECTBIISATh CTEPUIU3ANUIO PEAMETOB U
000pynOBaHUS.
- BBIOMPATh MOAXOBI /IS TPUIAHUS HAHOYACTHIIAM HEOOXO0IUMBIX
KauyecTB

Bnanenus - HABBIKAMH PelieHus MPO(ECCHOHATIBHBIX 33124, UCTIONb3Ys

6a3OBI>Ie TeOpeTI/ILIeCKI/Ie IMOJIOXKCHUA U MCTOAbI ITIOJICBBIX,
71a00paTOPHBIX M MPOM3BOCTBCHHBIX HCCIICOBAHUIN COBPEMEHHOM
OHOJIOTHH IIK-3
- METOJaMH OAKTEPHOIOTHICCKAX U MHUKOJIOTHYECKIX
HCCIIeI0BaHUM

- HaBBIKaMH (l)yHKI_[I/IaJ'II/ISaLlI/II/I HaHOYaCTHIL

2. Ieab ¥ MeCTO AMCHHUILINHBI B CTPYKTYpPe 00pa3oBaTe/ibHON NPOrpaMMbl

JucuuruinHa  «BbUOCHHTE3  cHenuanu3upOBAaHHBIX  METabOJIMTOBY»  OTHOCHUTCS K
BApUATUBHON YacCTH.

JucuuruinHa u3ydaetcs Ha 4 Kypcee, B 8 cemectpe.

[enpto ocBoeHus kypca «BHOCHHTE3 CHEIMAIM3UPOBAHHBIX META0OIUTOBY SIBISETCS
OBJIQJICHUE CTYJCHTaMH TEOPETHYECKHX 3HAHUH O (QHU3UKO-XUMHUYECKHX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUSI OMOJIOTUYECKUX (PKUBBIX) CUCTEM U IMOJIyY€HHE MPAKTUUYECKUX HABBIKOB U
YMEHMH JUIsl UCCIIEI0BAHUS 3THUX CHCTEM.

Jlyis OCBOEHMSI JAMCUMIUIMHBI HEOOXOTUMBI KOMIIETEHIIMH, COPMHUPOBAHHBIE B paMKax
W3YYEHHUs CIENYIOIMX AUCUMIUIMH: buoxumus ropmMoHoB, bHocHHTE3 crnenuMaan3npOBaHHBIX
MeTabonuToB, bHOXMMHS HYKIEHMHOBBIX KHUCIOT, Perymsuus 5KCOpeccuu pacTUTENbHOIO
reHomMa, buosnepreruxa.

OcBoeHME KOMIIETEHUUH JUCHUIUIMHBI HEOOXOAWMBI I U3Y4YEHHS CIETYIOIINX
mucuuIuivH: PaanoOuomnorust, MonekynsipHble MeXaHU3Mbl MEMOPaHHOTO TpaHcropTa, OCHOBBI
reHHOU uHxeHepuu, buoxumus gorocunresa, HanorexHonoruu B MeauinHe.







3. Conep:xanue pado4eii nporpaMmmsbl (00beM IMCHMIJIMHBI, TUIIBI H BUJbI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOoAuYecKoe o0ecneyeHrne CaMoCTOSITeIbHOM PadoThl 00y4aroIIUXCsi)

MHWHOBPHAYKHU POCCHUNU

®I'BOY BO «BALIKUPCKUN T'OCYJIAPCTBEHHBI YHUBEPCUTET»

BUOJIOTMYECKHI ®AKYJILTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

IUCHUIUIMHBl «BHOCHHTES cHeUMATIN3UPOBAHHELIX META00IUTOBY HA 8 ceMecTp

ouHas popma oOvuyeHus

Bupa pabotsi

O0beM JUCHUIIIHHBI

O6mr1ast Tpymroemkocts nuctuiniaHb (3ET / gacoB) 2172
YueOHBIX 4aCOB Ha KOHTAKTHYIO pabOoTy C MPEernojaBaTesieM:
JICKIUH 12
MPAKTHIECKUX/ CEMUHAPCKUX
71a00paTOPHBIX 24
Jpyrux (TpyMmoBasi, MHANBUIYaTbHAsE KOHCYJIbTAIMS  HWHBIC BUJIbI yIeOHOM
JIeSITeIIBHOCTH, MPEyCMaTPUBAIOIIKe paboTy o0yJaromuxcs ¢ npenoaasareiem) OKP 0,2
35,8

YueOHBIX 4acOB Ha CAMOCTOSITENbHYIO paboTy odyyaronmxcs (CP)

dopma KOHTPOJIS:
3auet 8 cemectp




OcHOBHAas U

dopMa TeKy1ero

dopma U3ydeHHUS] MATEPHUANIOB: JICKIIUH, PAKTUUECKHE KOHTPOJIS
3aHSTHS, CEMUHAPCKHE 3aHATHSL, JJADOpATOpHbIC PabOTHI, JIOTIOTHHATCIIb HAA 3aanust o yCIIeBaEMOCTH
11\/?1 Tema u cosiepkanue camMocTosTeNbHAs paboTa M TPYA0EMKOCTH (B 4acax) pelpé;eg:;zg;’ag CAMOCTOSTENBHOI (KOTLIOKBHY MBI,
paboTe CTy/eHTOB KOHTPOJIbHBIC PaOOTEHI,
CTyZeHTaM (HoMepa U3
KOMIIBIOTEPHBIE TECThI U
CITHCKA) )
JIK I1P/CEM JIP CP
1 2 3 4 5 6 7 8 9
1 IIpencraBnenue 0|2 2 1-8
CHCIHATM3UPOBAHHOM  MeTaboIu3Me 2
(CM). HUcropus wm3yuenus CM.
Knaccuduxkariust MeTabOIUTOB
2 [ToaroroBka MOCY/IbI u 2 2 1-8 [ToaroroBka k TecTy TectupoBaHue, 3amuTa
OPUTOTOBIICHUE  PEAKTHBOB  JUIS U YCTHOMY OIPOCY 1ab0paTOPHBIX PabOT
KA4eCTBEHHBIX M  KOJHUYECTBEHHBIX
onpeaenenuii CM
3 TeprieHsb u TEPIICHOUIBI. 2 1-8
Knaccuduxamnus. DyHKIUU B
pacTeHusIX.
4 | TeprieHbI U TEPICHOU/IBI. 2 1-8 [MoaroroBka K TecTy TectupoBaHue, 3auTa
U YCTHOMY OIpOCy 71a00paTOPHBIX PadOT
5 Ankanousl pacTeHHiA. 2 1-8
Knaccudukanus, pyHkunn
6 TepreHs! 1 TepICHOUBI. 2 1-8 ITonroroBka k TecTy TectupoBaHue, 3amnUTa
Y YCTHOMY OTIPOCY 1a60paTopHBIX paboT
7 ATKanou el pacTeHUH. 2 1-8 [ToaroroBka k TeCcTy TecTupoBaHue, 3amuUTa
1 YCTHOMY OTIPOCY 1a60paTopHBIX paboT
8 deHombHbIE COEIMHEHUSL. 2 1-8
Knaccudukanms, byHKIMH.
TonudeHonbHbIC COCIMHEHHUSI.
BbuocunTe3 QEeHOJIBHBIX COCANHEHUIA.
9 AJKaIou Bl pacTCHUH. 2 1-8 [onroroBka k TecTy TectupoBanue, 3amuTa
U YCTHOMY OIIPOCY 71a00paTOPHBIX padbOT
10 | Oxoxorus CHelMaTU3UPOBAHHOIO 2
oOMeHa
11 | deHOJIBHBIE COENUHEHUS 2 1-8 [ToaroroBka k Tecty TecTupoBaHue, 3aUTa

U YCTHOMY OIIPOCY

71a00paTOPHBIX padoT




12 | ®deHOJIBHBIE COENUHEHUS 2 2 1-8 [ToaroroBka k Tecty TectupoBaHue, 3auTa
U YCTHOMY OIpocy 71a00paTOPHBIX padoT
13 | ITomudeHonabpHBIE COCTMHEHHUS. 2 2 1-8 ITonroToBka k TecTy TectupoBaHue, 3amuTa
U YCTHOMY OIIPOCY 71a00paTOPHBIX paboT
14 | HexwmaccudunupoBaHHBIE CM. 2 2 1-8
[IpaxTrdeckoe 3HA4YCHUE CM.
IlepcnexTuBsl MOJIyYEHUS CM
OMOTEXHOJIOTHYECKIMH W TEHHO-
WHKCHEPHBIMH METOJIaMHU
15 | [pencraBnenue 0 2 2 1-8 [onroroBka k TecTy TectupoBanue, 3ammra
CHEIHANH3UPOBaHHOM  MeTabomm3mMe U YCTHOMY OIIPOCY mabopaTOpHBIX paboT
(CM). HUcropus wusyuenus CM.
Knaccudukaius metadbouToB
16 | IloxroroBka MOCY/IbI it 2 2 1-8
NPUTOTOBJICHUE  PEAKTHBOB  JUIs
KaueCTBEHHBIX W  KOJHWYECTBEHHBIX
onpeaenenuit CM
17 | Tepmnens u TEPIIEHOUIBI. 4 18 1-8 IlonrotoBka k TecTy TectupoBaHue, 3amUTa
Knaccudukarmys. OyHKIMN B 1 YCTHOMY OIIpOCy 71ab0paTOPHBIX PadoT
pacTeHusIX.
Bcero yacoB: 12 24 35,8




MHWHOBPHAYKHU POCCHUU

®I'BOY BO «BAILIKMPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»

BUOJIOT MYECKUI ®AKYJIBTET

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

IUCUUILINHBI «BHOCHHTE3 cielualIn3upOBaHHEIX META00INTOBY» Ha 9 ceMectp

OvyHo-3a04Has popma 0OyUYeHHUs

Bua pa6otsl

O0BbeM TUCHUILTHHBI

Oo6uras Tpynoemkocth qucuuiuinibl (3ET / yacon) 2[72
YueOHBIX YaCOB HA KOHTAKTHYIO pabOTy C MPEIoIaBaTeIeM:
JIEKITUH 10
NPaKTHYECKNX/ CEMUHAPCKUX
1a60pPaTOPHBIX 10
Jpyrux (TpynmnoBasi, HHAUBUIyalbHAas KOHCYJIbTALUS U HHBIE BUJIBI yUeOHOM
JICATENPHOCTH, MPEAYCMATPUBAIOIINE PAOOTY 00YUAIOIINXCS C MPEIOIaBaTeNIeM)
YueOHBIX 4aCOB HA CAMOCTOSITEIbHYIO paboTy obyuaromnuxcs (CP) 51,8

dopma KOHTPOJISL:
3ager 9 cemectp
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OcHOBHAas U

dopMa TeKy1ero

®dopma n3ydeHHUS MaTepPUaJIOB: JCKIIUH, PAKTHYCCKIE KOHTPOIS
3aHATHS, CEMHHAPCKIE 3aHATHS, TaOOpaTOpHBIE PaOOTHI, JIOTIOTHHATCIIb HAA 3amanus no yCIIeBaEMOCTH
1:]1\5?1 Tewma u conepxanue caMoCTosITeNbHAs paboTa i TPYAO0SMKOCTh (B Yacax) peli§£;;£;’ag CaMOCTOATEIIBHOI (KOJIOKBUYMBI,
paboTe CTy/eHTOB KOHTpPOJIbHBIE PaOOTHI,
CTyZeHTaM (HoMepa U3
KOMIBIOTEPHBIE TECTHI H
CITHCKA) )
JIK [TP/CEM JIP CP
1 2 3 4 5 6 7 8 9
1 | IpexncraBnenue 0 2 5 1-8
CIELUAIN3UPOBAHHOM  MeTaboIn3Me
(CM). HUcropus wm3yuenus CM.
Knaccuduxkariust MeTabOIUTOB
2 [ToaroroBka MOCY/IbI u 2 5 1-8 [ToaroroBka k TecTy TectupoBaHue, 3amuTa
NPUTOTOBJICHHE  PEAaKTUBOB A U YCTHOMY OIIPOCY 7mab0paTOPHBIX padboT
Ka4eCTBEHHBIX W  KOJHMYECTBEHHBIX
onpeaenenuii CM
3 TeprieHsb u TEPIICHOUIBI. 2 5 1-8
Knaccuduxamnus. DyHKIUU B
pacTeHMsIX.
4 TeprieHbI B TePIICHOUEI. 2 5 1-8 [onroroBka k TecTy TectupoBaHue, 3amuTa
U YCTHOMY OIPOCy 71a00paTOPHBIX PadOT
5 | Ankangouabt pacTeHwuii. 2 5 1-8
Knaccudukanus, pyHkunn
6 TepreHs! 1 TepICHOUBI. 2 5 1-8 ITonroroBka k TecTy TectupoBaHue, 3amnUTa
Y YCTHOMY OTIPOCY 1a60paTopHBIX paboT
7 ATKanou el pacTeHUH. 4 5 1-8 [ToxgroroBka x Tecty TectupoBaHue, 3amuTa
1 YCTHOMY OTIPOCY 1a60paTopHBIX paboT
8 | ®eHonbHBIC COE/INHEHUSL. 2 5 1-8
Knaccudukanms, byHKIMH.
TonudeHonbHbIC COCIMHEHHUSI.
BrocuHTe3 (hEHONBHBIX COCTMHCHUH.
9 DKOJIOTHUSA CHETAATH3UPOBAHHOTO 2 4.8
obMeHa
Bcero yacos: 10 10 51,8
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MHWHOBPHAYKHU POCCHUU

®I'BOY BO «BAILIKMPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»

BUOJIOT MYECKUI ®AKYJIBTET

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

IUCUUILINHBI «BHOCHHTE3 celUalIn3UPOBaHHEIX META00INTOBY Ha 6 ceMecTp

3aoyHasa hopma 0OyueHus

Bua pa6otsl

O0BbeM TUCHUILTHHBI

Oomras Tpynoemkocth qucnuiuiniel (3ET / yacos) 2[72
YueOHBIX YaCOB HA KOHTAKTHYIO pabOTy C MPEIoIaBaTeIeM:
JIEKIIMH 4
NPaKTHYECKNX/ CEMUHAPCKUX
71a00pATOPHBIX 6
Jpyrux (TpynmnoBasi, HHAUBUIyalbHAas KOHCYJIbTALUS U HHBIE BUJIBI yUeOHOM
JICATENPHOCTH, MPEAYyCMATPUBAIOIINE PabOTy 00YJAIOIINXCS C TPEMOAaBaTe/IeM)
YueOHBIX 4aCOB HA CAMOCTOSITEIbHYIO paboTy obyuaromnuxcs (CP) 59

dopma KOHTPOJISL:
3ager 6 cemectp
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OcHOBHAas U

dopMa TeKy1ero

dopma u3ydeHHs MaTepPHaJIOB: JICKLHH, IPAKTHYCSCKUE KOHTPOJIS
3aHATHA, CCMUHAPCKHUE 3aHATHS, JabopaTopHbIe paboTHI, JIOTIOTHHATCIIb HAA 3amanus mo yCIIeBaEMOCTH
1:]1\5?1 Tewma u conepxanue caMoCTosITeNbHAs paboTa i TPYAO0SMKOCTh (B Yacax) peli§£;;£;’ag CaMOCTOATEIIBHOI (KOJJIOKBUYMBI,
paboTe CTy/eHTOB KOHTpPOJIbHBIE PaOOTHI,
CTyZeHTaM (HoMepa U3
KOMIIBIOTEPHBIE TECTHI U
CITHCKA) )
JIK I[MP/CEM JIP CP
1 2 3 4 5 6 7 8 9
1 IIpencraBnenue 0 2 10 1-8 [ToaroroBka K TecTy TectupoBaHue, 3amuUTa
CIELUAIN3UPOBAHHOM  MeTaboIn3Me U YCTHOMY OIpOCy 71ab0paTOPHBIX PadoT
(CM). HUcropus wm3yuenus CM.
Knaccuduxkariust MeTabOIUTOB
2 [ToaroroBka MOCY/IbI u 2 10 1-8 [ToaroroBka k TecTy TectupoBaHue, 3amuTa
NPUTOTOBIICHHE  PEAKTUBOB I U YCTHOMY OIIPOCY 7abopaTopHBIX paboT
KAQUeCTBCHHBIX ¥  KOJIMYECTBEHHBIX
onpeaenenuii CM
3 TeprieHsb u TEPIICHOUIBI. 2 10 1-8 [onroroBka k TecTy TectupoBanue, 3amuTa
Kiaccudukanus. OyHKIUH B U YCTHOMY OIIPOCY nabopaToOpHBIX paboT
pacTeHHSIX.
4 TeprieHbI B TePIICHOUEI. 2 10 1-8 [onroroBka k TecTy TectupoBaHue, 3amuTa
U YCTHOMY OIpOCy 71a00paTOPHBIX PadOT
6 TepreHs! 1 TepICHOUABI. 2 19 1-8 ITonroroBka k TecTy TectupoBaHue, 3amUTa
1 YCTHOMY OTIPOCY 1a60paTopHBIX paboT
Bcero yacoB: 10 10 59
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4. ®oHJ OLEHOYHBIX CPEJICTB MO JUCIHHUIINHE
4.1. [lepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TAaNoOB UX ()OPMHPOBAHUS B MpoLecce
0CBOeHHUs 00pa3oBaTebHON MporpaMmmbl. OnKucaHue MoKa3aTeJieil U KpUTepHeB
OlLleHMBAHUSI KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMUPOBAHNS, ONIMCAHNE LKA
OlLlCHUBAHWS

OIIK-5 - crtocoOHOCTh IPUMEHSTH 3HAaHUE NIPUHIMIIOB KJIETOUHOW OpraHu3aluy OMOJI0rH4eCKUX
00BbeKTOB, OWOH3NYECKMX U OWOXMMHYECKHX OCHOB, MEMOpaHHBIX TIPOIECCOB U
MOJICKYJISIPHBIX MEXaHU3MOB KU3HECATCIILHOCTH

Oran [Tnaaupyemsble pe3yabTaTsl 00yUeHUS Kpurepun onleHHBaHNS pe3yIbTaTOB 00ydeHHS
(ypoBeHb) | (TOKa3aTeNy JOCTHKEHUS 33aHHOTO
OCBOEHHUS YPOBHS OCBOCHMS KOMIIETCHIIMIA)
He 3aureno 3auTeHo
KOMIIETEeH
LUK

- BocmpomsBoauth u  OOBACHATH
yueOHBIII Marepuan ¢ Tpebyemoi
CTENICHBI0 HAYYHOW TOYHOCTH U

TIOJTHOTBI

- TPUHIHIIBI KJICTOYHOM
OpraHu3aIu OHMOJIOTUYCCKHUX
00BEKTOB

- NOpUHIMIBL  OMOQH3NYECKUX U
OMOXUMHUYCCKHX OCHOB,
MeMOpaHHBIX HPOIIECCOB u
MOJICKYJISIPHBIX MEXaHU3MOB
KU3HEACATECIBHOCTH

- o0mme  MpeACTaBICHUS O
XAMHYECKOM W (pepMEHTATHBHOM
IepBsrIit KaTaJlu3e; - MOJICKYJIIPHBIE OCHOBEI
3Tl cnemuduunoctn  pepmeHroB; -
(YPOBEHB) | mpUHIMIBI  KIACCHQHUKALHMM M
HOMEHKJIATyPbl (bepMeHTOB; -
KUHETHKY JeiicTBHsA (epMeHTOB;

(HU3UKO-XUMHUYECKHE ACTIEKThI

O0beM 3HaHUI OLIEHUBAETCS O0BeM 3HaHUH OLIEHUBAETCSA
Ha 59 u HKe 0aJlJIOB OT ot 60 1o 100 6amIoB OT
TpeOyeMBbIX TpeOyeMBbIX

BIMSIHUS TeMriepatypsl U pH cpenst
Ha  aKTUBHOCTh  (EPMEHTOB; -
MEXaHN3MBI AKTHBALIIH n
MHTUOMPOBAHUS (bepMeHTOB; -
NPUHIUIBI ¥ METOMABI OIpEeNICHUs
AKTHMBHOCTH (DEPMEHTOB; - CIIOCOOBI
MOTy4CHHS " MIPUMEHEHHS
MMMOOMIIM30BaHHBIX (EPMEHTOB. -
MOJIEKYJISIpHBIE OCHOBBI
cnemuduuHoctd  pepMeHTOB; -
TPUHIUIIE] KiaccuduKann "
HOMEHKJIATypHl (PepMEHTOB

- pemlaTh  THNUYHBIC  3aJadu
npodeccnoHabHOW  ACSITeTbHOCTH
Ha OCHOBE BOCIIPOU3BEICHHS

. CTaHapPTHBIX aJITOPUTMOB
Bropoii

aTan
(ypoBeHs)

- aHaJU3UpOBAaTh pesynbrarel | OOBEM 3HAHUH OIEHUBAETCS O0beM 3HAHHI OIICHUBACTCS
1a00PaTOPHBIX HKCIIEPUMEHTOB Ha 59 u HIKe 6aIoB OT ot 60 no 100 6ammoB OT

- o0BsACHATH,  (u3MUECKHEe U TpeOyeMbIx TpeOyeMbIX
XUMHNYECCKUC OCHOBBI CTPOCHMUA,
(yHKIIMOHMPOBaHUS (HEPMEHTOB;
XapaKTepru3oBaThb OTHACIIbHBIC
rpynmbl  GepMEHTOB; MEXaHH3MBI
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aKTHBalMM ¥ WHTHOMPOBAHUSA
(hepMEHTOB; - MPUHLMIIBI ¥ METOJIBI
OIIpe/IeNICHUS AKTHBHOCTH
(epMeHTOB; - CIIOCOOBI MOTY4YEHHS U
NPUMEHCHHS  MMMOOWIN30BaHHBIX
(epMeHTOB.

-MOJIEKYJISIpHBIC OCHOBBI
cnenu(UIHOCTH (PepPMEHTOB

TTOHATUIHBIM B TEPMUHOJIOTHYCCKIM
annapaTom JUCIHUILTHHBI

- METOJaMHU HCCIeI0BAHUI
OHOJIOrMYECKUX MOJICKYJT

- TEPMHHOJOTHEH U OCHOBHBIMH
MOHATHSIMH B 00JIACTH SH3UMOJIOTHH
JUIE OOBSCHCHHS (PUIUUCCKUXHUX U
XUMUYECKHX  OCHOB CTpOCHHS,

Tperuit . . .
Sramn ¢yHKUMOHMpOBaHUA (EPMEHTOB; - O0beM 3HaHUH OIICHUBACTCS O0beM 3HaHUH OICHUBACTCS
(YpOBCHD) 3aKOHOMEPHOCTH  TPOTEKaHUS U Ha 59 ¥ HIXKe OasoB OT ot 60 o 100 6amioB oT
peryasauuu (hepMEHTaTUBHBIX TpebyeMBIX TpeOyeMbIX
IIPOLIECCOB IIPOLIECCOB; -
MEXaHU3Max BO3JEHCTBUSA
¢usmuecKkux u XUMUYECKUX
¢dakTopoB Ha depmeHts; 4 -
KaueCTBECHHBIMU u
KOJIMYECTBEHHBIMHU METOJaMHU
OIIpEEIICHUS AKTUBHOCTHU
(hepMeHTOB

I1K-3- roroBHOCTH INPpUMCHATbL Ha IIPOU3BOACTBC 0a3o0BbIE O6IHCHpO(1)eCCI/IOHaHBHLI€ 3HaHUA

TEOPUHU U METOZOB COBPEMEHHOM OMosiorun

Oran
(ypoBeHs)
OCBOEHHS
KOMITETEH

07078

[Tnanupyemble pe3yabTaThl 00yUeHUs
(TokazaTenu TOCTHXKEHUS 3aJaHHOTO
YPOBHSI OCBOCHHSI KOMIICTCHIIHIA)

Kputepnu onieHuBaHMS pe3yIbTaTOB 00yUCHHS

He 3auteno

3aureHo

Ilepsniii
JTan

(ypoBeHb)

- 6azoBble TEOPETHYECKHE
TOJIOKEHUST ¥ METOJBI TIOJIEBBIX,
T1a00PaTOPHBIX n

MPOU3BOJICTBEHHBIX  HCCIIECOBAHHIMA
COBPEMEHHOU OHOJIOTHH

- MPUHIMIBI OPraHu3aluud paboThl
MHUKPOOHOJIOTHYECKOH J1abopaTopuu
u OCHOBHBIE METO/IBI
UIeHTU(HUKALUE MUKPOOPTaHH3MOB.
- IlpeoOpa3oBanue SHepruu Ha
HaJJOPTraHU3MEHHBIX YPOBHAX
JKHBOTO, 9KOCHUCTEMHAS
6I/IOTCXHOHOFI/IH u B0306HOBH${6MBIC
HCTOYHHMKU DHEPTMU HA €€ OCHOBE U
HUX HCIOJIb30BAHMWE B Ppas3IMYHBbIX
OTpPACIIAX HAPOIAHOTO XO3SHUCTBA.

- 0 Merogax (yHKIHATH3AHN
HAHOYACTHII

O0BeM 3HaHUI OLIEHUBAETCS
Ha 59 u HKe 0aJlJIOB OT
TpeOyeMBbIX

O0beM 3HaHUI OLIEHUBAETCS
ot 60 1o 100 6amIoB OT
TpeOyeMBbIX

Bropoit
JTan
(ypoBeHs)

MPUMEHSTHh 0a30BbIE TEOPETUICCKHE
[MOJIOKEHUS M METOJABI IIOJIEBBIX,
a00paTOPHBIX U MPOU3BOJICTBEHHBIX
HCCJEIOBAaHUI COBPEMEHHOI
OWonoruM AN pelieHus  oome
npo¢ecCHOHATBHBIX 3314

O0beM 3HaHUM OLIEHUBAETCS
Ha 59 u HUKe 0AJIOB OT
TpeOyeMBbIX

OO0beM 3HAHUM OLIEHUBAETCS
ot 60 1o 100 6ayoB oT
TpeOyeMBIX
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- IIPON3BOAUTH

MHKPOOHOJIOTHYECKHU HOCEB
TOBOPUTh  TUTATENBHBIE  CPEIPbI,
OCYILECTBIIATh CTEpHIIN3AIUIO0

TIPEIMETOB U 00OPYIOBAHMUS.

- BBIOMPATB TOIXOMBI ISl PUIAHUS
HaHOYACTHUIIaM HEOOXOMMBIX
Ka4ecTB

Tperuit
JTan
(ypoBeHb)

- HaBBIKAMH PELICHUS
npodeccroHaNBHBIX 3a/1ad,
UCTIONB3Ys 0a30BBIE TEOPETUUECKHE
IIOJIO’KEHUS U METOBI IIOJIEBBIX,
Ta00PATOPHBIX U MIPOU3BOACTBEHHBIX
UCCJICI0OBaHUI COBPEMEHHOMI
6uonornn

- METO/IaMH OaKTEPUOJIOTHYECKHUX U
MUKOJIOTHYECKUX UCCIIET0BAHUI

- HaBBbIKaMH (QYHKIHAIN3AUN
HAHOYaCTHIL

O0BeM 3HaHUI OLIEHUBAETCS
Ha 59 u HUXKe 0AJUIOB OT
TpeOyeMbIX

O0beM 3HAHMIA OIIEHUBAETCS
ot 60 1o 100 6amioB oT
TpeOyeMBbIX

KpI/ITepI/ISIMI/I OLCHUBAHUA SABJISAIOTCA 6a.mn>1, KOTOPBIC BBICTABJIAIOTCA IMPCIIOAABATCIICM
3a BHIBI ACATCIBHOCTHU (OI.[GHO‘IHBI@ cpez[(:TBa) II0 HUTOraM MH3YUCHUS MO,Z[y.]'IGﬁ (paSI[CJ'IOB

JUCLUIUINHBI),

MNEPCUUCIICHHBIX B peﬁTHHF-HHaHe JUCHUITIIMHBI:

TEKYIIUH KOHTPOJIb —

MakcuMyM 40 GaoB; pyOekHBIH KOHTPOIh — MakcuMyM 30 0ajuioB, MOOLIPUTETbHbIE OaIbI —
makcumym 10.
[Ikanbl OlleHUBAaHUS 3a4eTa:
3ayTeHo — oT 60 10 110 peliTuHroBbIX 6ai0B (BKIItOYas 10 mOOMPUTENbHBIX OAJIOB),
He 3auTeHO — OT 0 10 59 peHTHHTOBBIX OAJLIIOB).
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4.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS WM NHbIE MATePHAJIbl, HeOOXOANMbIE [JIl OLeHKHU
3HAHUI, YMEHUIi, HABLIKOB M OINBITA AeATEJIbHOCTH, XaPAKTEPHU3YIOIIHUX ITANbI
(opMmupoBaHus KOMIETEeHIN B MpoLecce 0CBOeHHs 00pa30BaTeIbLHOM NPOrpaMMBbl.
MeToan4yeckne MaTepUaJIbl, ONpeaessiionme Npoueaypbl OeHMBAHUS 3HAHUNA, YMEHUH,
HABBIKOB M ONBITA 1eITEJIbLHOCTH, XapaKTePU3YIOIIUX 3Tanbl GOPpMUPOBAHNS
KOMIIeTeHIN i

Oranbl PesynbraTe! 00ydeHns Komnerennms | OueHOYHBIE cpencTBa
OCBOCHUS

1-i sTan - BocnpouszBomuth M OOBSACHATH Y4YEOHBIH MaTepHan C
3HaHws TpeOyeMoii CTEeTIeHbI0 HAYIHOW TOYHOCTH H TIOJTHOTHI

- TPUHLUIBL KJIETOYHOW OpraHu3alud OHOJIOTHYECKHX
00BEKTOB

- NpUHIMIB OMO(U3NYECKHX M OMOXMMHYECKHX OCHOB,
MEMOpPaHHBIX IIPOLIECCOB W MOJIEKYISIPHBIX MEXaHHU3MOB
KU3HEACATEIBHOCTH

- o0IIKe IpeacTaBIeHHs 0 XUMUYECKOM M ()epMEHTATHBHOM
KaTaju3e; - MOJICKYJISIPHBIE OCHOBBHI  CIEHHU(UYHOCTH
(epMeHTOB; - IPUHIMIIBI KJIaCCH(DUKAUKA U HOMEHKIIATYPhI OIIK-5 TectupoBanue
(epMEeHTOB; - KMHETHKY NeHCTBHS (EPMEHTOB; - (PpH3UKO-
XMMHYECKHEe acClIeKTHl BIMSAHUA Temiepatypsl U pH cpens
Ha AaKTHBHOCTb (bepMeHTOB; - MEXaHU3MbI aKTHBallUU H
UHTHOUpPOBaHMS (EPMEHTOB; - NPHHIUIBI ¥  METOHBI
OlpezieJieHUss  aKTUBHOCTH  (pepMeHTOB; -  crocoObl
TOJTyYeHHS u NPUMEHEHHS UMMOOHITN30BaHHBIX
(hepMEHTOB. -MOJICKYJIAPHBIC OCHOBBI  CIICITU(PHUYHOCTH
(epMeHTOB; -IPUHLUIBI KIaCCU(PHUKAIMN M HOMEHKJIATYpbI
(hepMeHTOB

2-ii oTan - pemaTe THIWYHBIE 33ma4d  NPOQeCcCHOHATBHON
Ymenus JIEATENBHOCTY HAa OCHOBE BOCIIPOU3BEIECHUS CTaHIAPTHBIX
ITOPUTMOB

- aHaIU3UPOBATh pe3yaBTATHI a00paTOPHBIX
9KCIIEPUMEHTOB

- 00BACHATH (PU3MYECKHE U XUMHYECKHUE OCHOBBI CTPOCHHUS,
(yHKIMOHMpOBaHUS  (EPMEHTOB; -  XapaKTepH30BaTh OIIK-5 TectupoBanue
OT/EJbHBIE TPYNIBI (EPMEHTOB; MEXaHWU3Mbl aKTHBALMU U
WMHTHOMpOBaHHUS (EpMEHTOB; - NPUHLIUIBI W METOJBI
ONpeJIeJIeHUsl  aKTHBHOCTH  (DEPMEHTOB; -  CIIOCOOBI
MOTy4CHHS n MIPUMEHCHHS MMMOOMIT30BaHHBIX
(hepMeHTOB.

-MOJIEKYJISIPHbIE OCHOBBI CIIEIIM(UUHOCTH (PEPMEHTOB

3-ii oTan [loHATHIHBIM W TEpPMHUHOJOTMYECKHM  amllapaTroM
Branenns | nucnpmmmner

- METO/IaMH MCCIIEAOBaHNI OMOJIOTHIECKUX MOJIEKYJT

- TEPMHHOJIOTHEH M OCHOBHBIMH IIOHATHAMH B 00JacTh
SH3UMOJIOTMM ISl OOBACHEHUS  (QU3MYECKUXHX |
XAMHYECKHX  OCHOB  CTPOCHHS, (DYHKIIMOHHMPOBAHHUSA OIIK-5 TectupoBanue
(hepMEeHTOB; - 3aKOHOMEPHOCTH INPOTEKAHUSI M PETryJISLUN
(hepMEHTaTUBHBIX TPOILECCOB IPOIECCOB; - MEXaHH3Max
BO3JICHCTBUS (PU3NYECKUX M XHMHYECKHX (PaKTOpOB Ha
tdepmeHTB; 4 - KAUECTBEHHBIMH M KOJIMYECTBEHHBIMHU
METOJIaMH ONPE/ICJICHHs] aKTHBHOCTH ()epPMEHTOB

DTansl PesynbraTel 00ydeHus Komnerennus | OueHouHble cpeacTBa
OCBOCHMUS
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1-i1 sTan
3HaHus

- 0a30BbBIC TCOPETHYCCKHE MOJOKCHUS U METOBI ITOJICBHIX,
mabOpaTOpHBIX W  TPOW3BOACTBEHHBIX  HCCIEIOBaHUI
COBPEMEHHOU OHOJIOTHH

- MPUHIUIBl OPTraHU3alUd PabOTBl MHUKPOOHOIOTUYECKOM
mabopaTopui M OCHOBHBIE METONBI WACHTHU()HUKAINN
MHUKPOOPTaHH3MOB.

- IlpeoOpa3oBaHme SHEpruM Ha HAJOPTaHM3MEHHBIX
YPOBHSIX JKHBOTO, JSKOCHCTCMHAas OHOTEXHOJOTHUS U
BO300HOBJISIEMbIC MCTOYHHUKH DHEPTUM HAa €€ OCHOBE M WX
UCIOJNIb30BAaHUE B  PA3IUYHBIX OTPACIAX HApPOIHOTO
XO3SHCTBA.

- 0 MeTo/IaX (PYHKIHAIH3AIUN HAHOYACTHI

[K-3

TectupoBanue

2-1i sTamn
YMenus

MPUMEHSTH 0a30BbIE TEOPETUUECKHE MOJOKEHHUS U METObI
MTOJIEBEIX, 1ab0PaTOPHBIX u MPOU3BOJICTBEHHBIX
WCCIICIOBaHUN COBPEMEHHOM OMOJIOTHH IS pelieHus oore
npodeccrnoHaTbHBIX 33124

- MPOHM3BOJAWTH MHKPOOHOJIOTMYECKUI [OCEB TI'OBOPHUTH
MUTATCIBHBIC  CPEZbI, OCYIICCTBIATH  CTCPHIM3AIHIO
MpPEIMETOB U 000PY/IOBAHHSI.

- BbIOMpaTh MNOAXOIBI JUIS MOPUAAHHS HAHOYACTHIIAM
HEOOXOIUMBIX KAueCTB

IK-3

TectupoBanue

3-ii sTan
Bnanenwns

- HaBBIKAMH PEIICHUS MPO(eCcCHOHABHBIX 3a/1a4,
UCTIONB3Ys 0a30BBIC TEOPETHICCKUE MOJIOKECHHUS U METOIBI
MOJICBBIX, JIAOOPATOPHBIX U MPOU3BOICTBEHHBIX
WCCIICIOBaHUN COBPEMEHHOH ONOJIOTHH

- METOJaMH OAKTEPHOJIOTUUICCKAX U MUKOJIOTHUYCCKIX
HCCJIEJOBAHUMN

- HaBbIKaMH ()YHKIIMATM3aIUH HAHOYACTHIT

IK-3

TectupoBanue

18




4.3 PeliTHHr-IJIaH JUCHUILIUHBI
BuocuHTes criermann3npoBadHBIX METa00JINTOB

ganpasaenne 06.03.01 buogorusg

Kypc 4, cemectp 8

Buasbl yuedHoii 1esiTeIbHOCTH
CTY/1€HTOB

bann 3a
KOHKPETHOE
3aJlaHue

Yucno 3amaHnuit
3a CeMecTp

bamner

MuHuManbHBIN

MaxkcumanbHbBIH

Mopayas 1. Kiaerka. Opranusm - equHoe 1esoe.

Texkymuii KOHTPOJIb

1. TectupoBanue 1 5 0 5
2. TectupoBanue 5 3 0 15

Py0e:kHblii KOHTPOJIb
1. TectupoBanue 5 3 0 15

Mopayas 2. B3aumojgeiicTBHe Ye10BeKa CO cpeoi

Texkymmii KOHTPOJIb
1. TectupoBanue 1 5 0 5
2. TectupoBaHue 5 2 0 10

Py06ekHblii KOHTPOJIb
1. TectupoBanue 15 1 0 15

IoompurebHble 6B
1. AktuBHas pabota Ha - - - 4
CEMUHAPCKHX U MPAKTUUECKUX
3aHATHAX
2. Y4dacTtre B KOH()EpEHIHIX, - - - 3
My OIUKauu
3. Bremmonaerne - - - 3
WHIMBHIYaJIFHOTO 33TaHHs
IHocemaeMocTh (021161 BBIYUTAIOTCH U3 00111ell CyMMBbl HAOpPaHHBIX 0AJJIOB)
1.ITocemienne JIEKIIMOHHBIX ) ) 0 6
3aHATHI
2. HocevmeHI/Ie MIPaKTUYECKUX ) ) 0 10
3aHATHH
HTOroBblii KOHTPOJIb

1. 3ager (TecTHpOBaHNUE) | 10 3 0 30
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IIpuMepsI TeCTOBLIX 3a/IaHUMH 110 IUCHUILIHHE
«DbHOCHHTE3 CIeNHAJIH3UPOBAHHBIX META00JIUTOB»

. K xitaccy MOHOTEpIIEHOB OTHOCUTCS
. I'epanunon

. ®apuezon

. CkBaJieH

AW N = =

. ®utonn

. bepbepuH oTHOCHTCS K KI1accy:
. CecreprepneHoB

. MoHoTEpIIEHOB

. CMe11aHHBIX TEPIEHOB

. Huuero u3 nepeuunciieHHOro

AW N~ DN

. K kmaccy tpureprneHoB OTHOCHUTCS:
. I'epannon

. ®apHeson

. CkBaseH

B W N~ W

. ®duronn

. duTON ABJISIETCS MMpCACTaBUTCIICM:
. I_[I/IKJ'II/I‘ICCKI/IX JUTCPIICHOB

. AI_II/IKJ'II/IIIGCKI/IX JUTCPIICHOB

. I_[I/IKJ'II/I‘ICCKI/IX CCCKBUTCPIICHOB

H LW~ B~

. AIII/IKJ'II/I‘IGCKI/IX CCCKBUTCPIICHOB

. K xitaccy ceckBUTEPIIEHOB OTHOCHUTCS:
. I'epannon

. ®apneson

. CxBanen

. OuTOuH

AW N~ W

Tect mo xaxmomy paszieny AUCHUIUIMHBI COACPKUT 1o 20 BOMPOCOB U OLIEHUBAETCS
MakcuMaiibHO B 10 6ajUIoB:

0 GamIoB — TECTUPOBAHKE HE BBHITOTHEHO

1-2 6ansia BRICTaBIIAETCS CTYJICHTY, KOTOPBIN MPAaBUIIBHO OTBETUI Ha 2-4 Bompoca

3-4 GaJuta BBICTABIISIETCS] CTYICHTY, KOTOPBIA MPAaBUIHHO OTBETHI HA 5-8 BOIPOCOB

5-6 GaJIIOB BBICTABIISICTCS CTYJIEHTY, KOTOPBIN MPaBMWIIbHO OTBETWI Ha 9-12 Bompocos
7-8 OasioB BBICTABISIETCS CTYACHTY, KOTOPBIN MpaBUiIbHO OTBETHI Ha 13-16 BormpocoB
9-10 GanoB BHICTABISIETCS CTYACHTY, KOTOPBIM MPaBUILHO OTBETHI Ha 17-20 BompocoB

Bonpocsl 11 NOATOTOBKH K 32a4€THOMY TeCTHPOBAHHIO:
1. Kaxum y4eHbIM BBEJIEHO MOHATHE «BTOPUYHBIN META0O0IU3M»?
2. KakoBa /10111 BUI0B pacTeHUH, UCCIIEJOBAHHBIX HA HATMYME BTOPUYHBIX METa0OIUTOB?
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o

10.

11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.
28.
29.
30.

31.

32.

33.
34.

35.

36.
37.

YeMm 00BsCHSETCS OTPOMHOE pazHOOOpasue COCIMHEHUH, yJacTBYIOIIMX BO BTOPUYHOM
oOMeHe pacTeHui?

MOXHO 1M OTJIMYUTH BTOPUYHBIE META0OIMTHI OT COCOUHEHUH, YJYacTBYIOIIUX B
MEPBUYHOM OOMEHE, [0 XUMUYECKOU CTPYKType?

KakoBa cpenusisi MOJIEKyJIsIpHAsi Macca BTOPUYHBIX METaOOIUTOB?

Kak Ha3piBatoTCsi (B COOTBETCTBUM C JMIHPUYECKON KilaccupuKalnyued BTOPUUYHBIX
METa0O0JIUTOB) COCTUHEHHUS, CIIOCOOHBIE 0OPa30BBIBATH I'YCTYIO MEHY B YUCTOM BUjIE?

B kauecTBe yero BTOpUUHbBIE METAOOIUTHI pacCMaTPUBAIOTCSI COBpEMEHHOU (pu3noIorueit
pacteHuii?

Kaxk Ha3pIBaroTCs crienMain3upOBaHHBIE KIIETKH, CIIyXKaIIUe JUIsl HAKOIJIEHUs BTOPUYHBIX
METa0O0IUTOB?

Kakas xnaccudukanusi, OCHOBaHHasi Ha CBOMCTBaX BTOPUYHBIX META0OJIUTOB, SBISETCS
HanboJiee 000CHOBAHHOMW U yJa4yHOU?

HazoBuTe oOCHOBHBIE Kiacchl BTOPUYHBIX MeTaboiuToB. llouemy HeuenecoobpazHo
BBIJIETISATH TJIMKO3U/bl B OTJIEJIBbHBIN Kilacce

[louemy K MOHOTEpIIEHaM OTHOCAT COEIMHEHHS, COCTOSIIME W3 JBYX H3O0IMPEHOBBIX
rPYHNIUPOBOK?

Ha ocHoBaHum kakoro o01ero nmpu3Haka u30IpeHOU bl O0BEIUHUIN B OAUH KJ1acc?
BerpeuaroTcest 11 U30npeHOU bl Y )KUBOTHBIX OPTaHU3MOB?

Kakue BelecTBa OTHOCAT K TeMUTEpPIIEHAM?

Kakue pacturenbHble FOPMOHBI MOXKHO OTHECTH K I'PYIIIE U30IPEHOUI0B?

Kakyto ponp wurparmoT H30MPEHOUABl B MEPBUYHOM META0OIU3ME PACTUTEIbHBIX
OpraHu3MOB?

Ha yeM ocHoBaHa OuoxuMuueckas KiaccupuKaius u30mpeHon10B?

Kakune ¢epMeHTHI y4acTBYIOT Ha pa3HbIX CTAAUIX OMOCHHTE3a U30IPEHOUI0B?

KakoBbl mpuyuHbI AYOIUPOBAHUS MTyTEH OMOCHHTE3a U30MPEHONI0B?

Jaiite o01Iyr0 XapaKTepUCTUKY PCHOIBHBIX COSAMHCHUN.

Ha uyeM ocHoBaHna kiaccudukaius GeHOIbHBIX COSIUHEHMI?

Uto co60ii npeacTaBisioT PEHOTbHBIE KUCTOTHI?

B ueM 0c00E€HHOCTH CTPOSHMS THIPOKCUKOPUYHBIX KUCIIOT?

Uto c0o060ii MpeACTaBISAIOT aHTOIIMAHBI M OT KaKuX (PaKTOPOB 3aBUCUT WX IIBET?

KakoBbl OCHOBHBIE TyTH 00pa30BaHUs (PEHOIBHBIX COETMHEHUN?

@®epMeHThl KakMX KJIAacCOB IMPUHHMMAIOT YYacTHE€ B IIMKUMAaTHOM IIyTH CHUHTE3a
(eHONIBbHBIX COeAMHEHUI?

Ha yem ocHoBaHa knaccudukanus ankanouaos? Ha kakue rpynmnsl ux aensar?

Yro co0oii mpeaCcTaBIAIOT UCTUHHBIE ainkanonibl? Ha yem ocHoBaHa ux kiaccudukanus?
Uto coboit mpeacTaBisitoT npoToankanouasl? [IpuBeaure Ha3BaHUsT HaUn0OJIEe N3BECTHBIX
IIPEACTABUTENIEH DTON TPYIIIIBL.

KakoBo 3HaueHue anakajiou7OB B MEIUIMHE, MHUILEBON MPOMBIIIJIECHHOCTH U CEIbCKOM
X0341cTBE?

VkaxxkuTe Ha3BaHUE TPYNIbl aIKAJIOUAOB, B OCHOBE CTPOEHMSI KOTOPBIX JIEKHUT
CTEpOUHBIN CKeNeT, K KOTOpOMY J00aBieHa JOINOJHUTEIbHAs T'eTepPOLMKINYecKast
cuctema. [IpuBenure npumeps! (Ha30BUTE NMPEACTaBUTETEH ).

Kakue rpynmbl BTOPHUYHBIX META0OJUTOB OTHOCAT K MUHOpHBIM? Ilodemy ux Ttak
Ha3bIBAIOT?

OxapakTepu3yite rpyniny aMmuHoB. Kak ux npuHaTo kiaccuuuupoBars?

Kak o6pa3ytorcs MoHOaMuHbl M JuamMuHbl? Kakue QepMeHThl KaTalu3upyroT 53TU
peakuuu?

Ha uwem Oasupyercs  ¢uroxmmuueckas  KiIacCH(PUKAIUS  HEMPOTECHHOTEHHBIX
AMUHOKHCIIOT?

HazoBuTe ocHOBHBIE TyTH 00pa30BaHUS HEIPOTEUHOTEHHBIX aMUHOKHCIIOT.

Vkaxure Haubojee BakHble (YHKIMUM HENPOTEMHOTEHHBIX  AMHHOKUCIOT U
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38.
39.

40.

41.

42.
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MPOWLTIOCTPUPYUTE ITO KOHKPETHBIMH MPUMEPAMHU.

Kaxkue nBa Tuna coeqMHeHUN 00bEeUHSAIOT OeTaIanHbI?

Ha ocHoBanuu Kakux MpU3HAKOB HEKOTOPBIEC JIUMUABI OTHOCAT K BEIIECTBAM BTOPUYHOTO
obmena pactenuii? Ha kakue rpynmbl ©X MOXKHO pa3/IeauTh?

HazoBure xapakrepHble 0COOCHHOCTH JKUPHBIX KUCIIOT, KOTOPBIE OTHOCST K BTOPUYHBIM
MeTrabonuTaM pacTeHui. Kakue GyHKIIUM OHU BBITIOJHSIOT?

Kakyto posb B XKM3HENEATEIbHOCTH PACTEHUN WUrparOT TUIPOKCHUIMPOBAHHBIC XUPHBIC
KHUCJIOTHI?

Kakue QpyHKIMHU MOTYT BBITIONHSATE alleTHICHOBBIE Tpon3BoAHbIe? Kak oHM 00pasyrorcs?

IIpumep 3aueTHOrO TECTAa:

. K k11accy MOHOTEPIIEHOB OTHOCUTCS
. 'epanunon

. @apneson

. CkBanieH

. dutonH

. bepbepun oTHOCHTCSA K KIlaccy:
. CectepTeprneHoB

. MoHnoTEpIIEHOB

. CMe11aHHBIX TEPIEHOB

. Huuero n3 nepeunciaensoro

. K xitaccy TpuTeprieHoB OTHOCUTCS:
. 'epanmnon

. @apneson

. CkBasneHn

. dutoun

. OUTOT ABJISIETCA MPEICTABUTEIIEM:
. Llukinyeckux JuTepreHoB

. AIII/IKJ'II/I‘IGCKI/IX JUTCPIICHOB

. LIMKIIMYecKuX CECKBUTEPIIEHOB

. AIII/IKJ'II/I‘IGCKI/IX CCCKBUTCPIICHOB

. K kitaccy ceckBUTEpIIEHOB OTHOCUTCSI:
. I'epannon

. @apHeson

. CkBaseH

. dutonH

. 'nG6eperiuH sABIsSETCS MPOU3BOAHBIM
. Kaypana

. CreBnona

. aHT-Kaypana

. AGHETOBOI KUCIIOTHI

3aueTHBI TecT comepkuT Tpu Osoka (10 BOMPOCOB B KaXKJIOM), KaXKIbli M3 KOTOPBIX

OIICHMBAETCS MaKCUMaabHO B 10 Gaisos:
0 GaIoB — TECTUPOBAHKE HE BBITOJTHEHO
1-2 Ganna BeICTABISETCS CTYACHTY, KOTOPBI MPaBUILHO OTBETHI Ha 2-4 Bompoca
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3-4 Gasuta BBICTABIISIETCS CTYIEHTY, KOTOPBIN MPAaBUIBHO OTBETHI HA 5-8 BOIIPOCOB

5-6 OaJITIOB BHICTABIISETCS CTYICHTY, KOTOPBIN MPaBHIIBHO OTBETHI Ha 9-12 BOIPOCOB
7-8 GaJIIOB BBICTABIISCTCS CTYJCHTY, KOTOPBIHA MPaBUIIbHO OTBETWI Ha 13-16 Bompocos
9-10 GamIoB BBHICTABIISETCS CTYAEHTY, KOTOPBIN MPaBUILHO OTBETHII HA 17-20 BommpocoB
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5. Y4eOHo-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecTedeHue JUCIUIIMHBI
5.1. [lepeyeHb OCHOBHOI M JONOJHUTEILHON Y4eOHOM JIUTEpPaTypPhbl, HE0O0XOAUMOH ISl
OCBOEHUS TUCIHILIMHBI

OcHoBHasi JinTeparypa

OcHoBHas1 JIUTEpaTypa:

. ®usunonorus pacrenuii : yaeonuk / mon pen. E. I1. EpmakoBa .— M. : Akagemus, 2005 .—
640 c. (90 5k3)

. ®usnonorus pacrenuit H. U. Skymkuna, E. FO. baxtenko .— Mocksa : Binagoc, 2005 .—
463 ¢ (39 7Kk3)
JlonoTHUTeILHAS JIUTEpPaTypa:

. Dxonorudeckas pusnosorus pacrennii : yaeonuk / . FO. Ycmanos, 3. @. PaxmankyioBa, A.
1O. Kynarun .— M. : Jloroc, 2001 .— 224 c. (45 3k3)

. ®usunonorus pacrenuii : yaeonuk / B. B. Ky3nenos ; [lox pen. I'. A. ImutpueBoii .— M. :
Bricmas mkoma, 2005 .— 736 c. (7 3k3)

@uU3MO0NIOTUs  CEIbCKOXO3SMCTBEHHBIX M JEKOPAaTHBHBIX PAaCTEHUH C  OCHOBAMH

¢uronaronoruu : yued. nocodue / 3. ®. Paxmankynosa, C. P. Paxmarymiuna .— Ya :
PULL bamI'V, 2011 .— 152 ¢ (33 5k3)

1.2.I1lepeuens pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTH «UHTepHET» U
NMPOrpaMMHOI0 ofecneyeHnsl, HeOOXOAUMBIX /ISl OCBOEHHS TUCIUTIHHBI

1. DnexrponHas 6ubnmoreunas cucrema «Ib baml 'V - https://elib.bashedu.ru//

2. DiekTpoHHas OMOJIMOTEeUHas CUCTeMa n3aTeNbeTBa «Jlanby - hitps://e.lanbook.com/

3. DnextpoHHas OuOmmoTedHass cuctemMa «YHHBEPCUTETCKas OMOMMOTEKa OHJIAHH» -

https://biblioclub.ru/

4. Hayunast snmexkTpoHHast OmOnmoTeka - elibrary.ru (ZOCTYI K SJIEKTPOHHBIM HAayYHBIM

xKypHaiam) - https://elibrary.ru/projects/subscription/rus_titles open.asp

5. DmnexrtponHsbii katanor budnuorekn baml'V - http://www.bashlib.ru/catalogi/

6. DimextponHas 6ubnmmoreka aquccepranuii PI'b -http://diss.rsl.ru/

7. TocynapcTBeHHas nmyOauW4Hasi HaydyHO-TeXHUYecKas Ombnmuoreka Poccun. baza manHbIX

MEXTYHApOIHBIX HHEKCOB HayuHoro nutuposanus SCOPUS - http://www.gpntb.ru.

8. TocymapcTBeHHas myOIWYHAsI HAydHO-TeXHUYEcKas OmbOmmoreka Poccum. baza maHHBIX

MEXTyHAPOIHBIX UHJIEKCOB HayyHOro rutupoBanus WebofScience - http://www.gpntb.ru

9. Jlekumu mo Omonoruu (axkyinbTeTa MOJEKYISIPHON M Ononormdeckon pu3uku Pu3MKo-

TEXHHUYECKOTO yHuBepcuteta: http://bio.fizteh.ru/student/files/biology/biolections/

10. «buomonekyna» — 93TO HAYYHO-TIONYJSIPHBIA CaWT, TMOCBAMIEHHBIH MOJEKYISIPHBIM

OCHOBaM COBPEMEHHOW OMOJOTMH U MPAKTHUECKUM MPUMEHEHUSM Hay4YHBIX JIOCTHKEHUH B

MeIuIMHe U OnotexHooruu.: http://www.biomolecula.ru/about/

11. Teopus IBOJIIOLINH, KaK OHa €CTb: bubnuoreka caira:

http://evolution.powernet.ru/library/

12. Xypnan obmieit 6uonoruu: Pestome crareit: http://elementy.ru/genbio/resume?artid=314

13. bubnuoreka NEeKNWA W HAYYHBIX W3JaHUKA Ha caiiTe «3JeMEHTHl OOJNBIION HAYKM»:

http://elementy.ru/lib

14, dynnamenTtanpHas dJeKTpoHHas Oubmmoreka «®@mopa u  dayHay: OnpenenuTend,

cnipaBouHuky, Kpacusie kauru: http://herba.msu.ru/shipunov/school/sch-ru.htm

15. Buzaeo ynekuuu BeAyIIMX YYCHBIX Pa3IMYHBIX YHHBEPCHTETOB MHpa (HAa aHTIHICKOM

A3BIKE): http://www.academicearth.org/subjects/biology, Hanpumep:

http://www.academicearth.org/lectures/phylogeny-and-systematics

16. DnexTpoHHBIC BapuaHTHI KHUT 1o Ononoruu: http://biofac21.narod.ru/

[TporpammMHoe oOecrieueHue:
[IpaBa Ha mporpammel ans DBM onepanmonHasi cucteMa JUisi IEPCOHAIBHOIO KOMITbIOTEpa
Win SL 8 Russian OLP NL Academic Edition Legalization Get Genuine. IIpaBa Ha
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nporpaMMbl Ui OBM  oOHOBIeHHME ONEPAalMOHHOW CHCTEMBI JJIsi TMEPCOHAIBHOTO
kommbiorepa Windows Professiona | 8 Russian Upgrade OLP NL Academic Edition.
Horosop Nel104 ot 17.06.2013 r. JInnensuu 6eccpoyHble.

. Iporpamma mas OBM Office Standard 2013 Russian OLPNL Academic Edition. Jlorosop
Nel14 ot 12.11.2014 r. JIunien3uun 6eccpodHbIe.
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6.MaTtepuajbHO-TeXHHYeCKasi 0a3a, He0OX0AUMAs IJIsl OCYLIEeCTBJICHHUS
00pa30BaTeIbHOI0 MpoLecca Mo JMCUUILIMHE

1. yuebnan ayoumopus O1sn
nposedenus 3anamuii
JIeKYUOHHO20 MURA: AyIAUTOPUS
Ne 232 (y4eOublii  KOpIyC
6uodaxa), aymuropus Ne 332
(yaebHpIli  KOpmyc  Omodaka),
ayautopust Ne 324 (yueOHbIi
Kopnyc Onodaka), ayauropus Ne
327 (yueOnsbrit Kopiryc 6modaka).

2.yuebnas  ayoumopusa  0nsa
nposedenus 3anamuii
CEMUHAPCKO20 muna: ayauTopHs
Ne 328  (yueOHBII  KOpIyC
o6uodaxa), aymuropus Ne 329
(yueOHbIii kopryc Ouodaxa).

3. yueonas ayoumopus Onsn

npoeedenus 2pynnoguix u
UHOUBUOYATILHBIX
Koncynvmayuii:  aynutopust  Ne

324 (yueOHbIi KOpmyc Ouodaxa),
aymuropuss Ne 327  (y4ueOHbIi
Kopiryc Omodaxka), ayauropus Ne
328 (yueOHbIil KOpmyc Onodaxa),
aymuropuss Ne 329  (yueGHbIi
KopITyc Onodaxa),

aynutopust  Ne
KopITyc Onodaxa),

323 (y4eOHbIiA

4. yuebnasa ayoumopus Ona

mexywezo KORmpons u
npomedcymounoi
ammecmayuu: aynaropus Ne

324 (yueOHbIil KOpmyc Ouodaxa),
aymuropuss Ne 327  (yueGHbII
Kopiryc Omodaka), ayauropus Ne
328 (yueOHBIN KOpITyC Onodaka),
aymuropuss Ne 329  (yueGHbIi
Kopmyc onodaka),

aynuropust  Ne
Kopmyc onodaka).

323  (yueOusbiid

5. yueonas ayoumopus O0ns
Kypcoeozo RPOEKMuUpPoBanus
(8binonnenus Kypcoevlx pabom):
ayautopust Ne 323 (yueOHbIHA
Kopnyc Ouodaka), ayauropus Ne
328 (yueOHbIi KOpmyc Ouodaxa),

Aynutopus Ne 232

VueOHas MeOeb,
JOCKa,MyJIbTHME I1a-

TIPOEKTOP PanasonicPT-
LB78VE, oskpaH HacTEHHBIH

ClassicNorma 244*183.
Aynutopus Ne 332

VueOHas MeOeb,
JIOCKa,MYJIbTUME/IHA-
MIPOCKTOP PanasonicPT-
LB78VE, oskpaH HacTEHHBIH
ClassicNorma 244*183.

Aynutopus Ne 323

VYuebHas Me0enb,
Ja00paTOPHBI ~ WHBCHTAPb,
anmapatr  BapOypra, Bechl
TOPCHOHHEIE, KHCJIOPOAOMEp
Inolab Oxi 740, kononka Luna
C18 (250*4,0, SMKM
(BOXX)), MHKPOCKOTI
Muxwmen-1 — 2 mr., ph-merp-
HOHOMEp, CIeKTpo(OoTOMETp
CP-2000, XOJIOJUIIBHUK
«Mup-102»  nByXKaMEpHBIil,
uenrpudyra [JIC-3.

Aynutopusi Ne 324

VYueOnass  mebenb,  IOCKa,
skpan Ha mratuBe DIQUIS,
mpoektop Sony VPL-EX 100,
HOYTOYK Aser Extensa 7630G-
732G25Mi.

Aynurtopusi Ne 327

VYueOnass  mebenb,  IOCKa,
MIPOEKTOP BenQMX525
DLP3200LmXGA13000,
skpan ClassicSolutionNorma
HaCTEHHBIN

Ayaurtopus Ne 328

VYuebnast  MeOenb,  OCKa,
a00paTOPHBI  WHBEHTAPb,
Becel  VIC-300d3, mo3arop
nepemenHoro obwsema JIAMT
— 4 mr., xonopumerp KOK
VYXJI 4.2, KOHIEHTpaTop
neHTpoOexnerii  Centri  Vap
Solvent System Labconco,
naMuHapHeli  6okc  BAB-
Jlamunap-C-1,5(1 KJacca),
bepmenrep, XOJIOTUTBHUK

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. Torosop
Ne 104 or 17.06.2013 r. Jlnueusuu
OeccpovHbIe

2. MicrosoftOfficeStandard 2013 Russian.
HoroBop Ne 114 or 12.11.2014 .
Jlnmen3un O6eccpoyHbie
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ayautopust Ne 329  (yueOHblit
Kopmyc onogaka).

6. nomewenus ons
camocmoamenvhoi  pabomoi:
ayautopust Ne 428  (yueOHbIi
Koprmyc Omodaka), UHTAIBHBIN
3an Nel (Ti1aBHBIH KOpITyC).

ObITOBOM Buproca-131K,
mKkad BBITSHDKHON — 2 IT.

Aynutopust Ne 329

Vuebnast  MeOenb,  TOCKa,
mabopaTOpPHBI ~ WHBEHTAPb,
BECHI Ohaus SPU-202,
tepmocrar TCO 1/80 CIIY
OXJIQXKIAIOMNNA, [eHTpudyra
OIIH 3M, mkad BBITSDKHOM
OoJpIION — 2 IIT., MAarHUTHAs
MeIagKa MM-4, BECHI
TOPCHOHHBIE, 9KpaH  Ha
mratuBe Dexp TM-80, mkad
BBITSDKHON — 2 TIIT.

Aynutopusi Ne 428

VueOnass  mebenb,  IOCKa,
TpuOyHa, MYJIbTUME/IHA-
npoektop InFocusIN119HDx,
HOoyTOYK Lenovo 550, skpan
HaCTEHHBIN ClassicNorma
200%*200, MOHOOJIOKH
CTAallMOHAPHBIE - 2 IIT.

YurtaabHbIi 3a1 Nel

VYuebHast MeOeib, yueOHbIH 1
CIIPaBOYHBII dbonx,
HEOTpaHMYCHHBII
KpYIJIOCYTOUHBIA  JOCTYN K
3JIEKTPOHHBIM OUOIHOTEYHBIM
cuctemam (OBC) u BJI, cteny
0 TOXapHOH 0e30macHOCTH,
MOHOOJIOKH CTaIlMOHapHBIE —
5 wr, M®Y (upunTep,
CKaHep, Komup) - 1 mirT.
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