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Kypc 2 cemecTp 4

nexiuu 36 yacos

npakTUIecKue 3ausTs 36 gac.

naboparopHbie pabOTHI __ Yac.

B TOM uuciie ¢ ucrnonb3oBanrneM MAO iek. 36 /mp.  /i1a6. Jac.
B TOM YHCJIC B 3JICKTPOHHOH opMme Jek.  /mp.  /mad. yac.
BCEI'0 YacOB ayJAMTOPHOM HArpy3ku 72 4ac.

B TOM 4Hce ¢ ucnoiab3oBanueM MAO 36 ygac.

B TOM YHCJIC B 3JICKTPOHHOM opMe  wac.

caMocTosITeNbHas pabora 72 Jac.

B TOM YHCJIe Ha MOATOTOBKY K 9k3aMeHy _36 dac.

KypcoBasi paboTa / KypcOBOM MPOSKT _ ceMecTp

3a4eT __ CeMeCTp

sK3aMeH 4 cemecTp

Pabouas mnporpamma cocTaBieHa B COOTBETCTBUM C (enepajbHbIM T'OCYJapCTBEHHBIM
00pa30BaTebHBIM CTaHIAPTOM, YTBEPKISHHBIM MprukazoM MunoOpHaykn Ne671 ot 14.07.2017
T.

Pabouas mporpamma oOcyxaeHa Ha 3acegaHuu Kadeapbl buoopraHuueckod XuMHH U
6uotexnonoruu LHIEH npotokon Ne 1 ot «16» centsopst 2019 r.

3aBenyrouuii kadeapoit
buooprannueckoi xumun u 6norexunosnoruu [HIEH akanemux B.A. CtoHuk
CocraButens: 11.0.H., mpod., ui.-kopp. PAH Muxaiiios B.B.
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|. PaGouyasi mporpaMmmMa nepecMoTpeHa Ha 3aceJaHUM KadeaAphbl:
IIpotokon oT « » 20 1. Ne

3aBemyrormii Kadeapoit

(oHch) (MN.O. damuus)

I1. Padouasi nporpamMMa nepecMOTpeHa Ha 3acelaHnN Kageaphbl.

[Ipotokon oT « » 20 1. Ne

3aBemyrormii kadeapoii

(moxmmck) (N.O. damumms)



AHHOTaUMs K pado4eil mporpaMMe JUCHUILINHBI « BHOTEXHOJIOT U

PaGouass mporpamma nucuuriuHbel «buotexHonorus» paspaboTaHa s
ctynerToB HampasiieHus 04.03.01 - Xumus, npodusib « DyHIaMeHTAIbHAS XUMUS
B cooTBeTrcTBUU ¢ ®I'OC BO 3++ mo maHHOMy HampapjieHHI0. BXoaut B 4dacTh
y4eOHOTO IUIaHa, (OopMUPYEMYI0 yYaCTHUKaMHU OOpa30BaTEIIbHBIX OTHOIICHUH:
b1.B./1B.08.02.

TpynoemkocTs nucuMIuiiHbl 4 3adeTHbiX eauHul (144 waca). JucuurmimHa
BKJIIOYaeT 36 yacoB Jekiuid, 36 YacoB MNpaKTHUYECKUX 3aHATUA W 72 dyaca
CaMOCTOATENbHOM pabOoThl, U3 HUX 36 YACOB OTBOJUTCS HA KOHTPOJIb, 3aBEPIIACTCS
sKk3aMeHOM. Peanuzyercs B 4 cemecTpe.

HucunminHa «bHOTEXHONOTUS ONMUPACTCd Ha 3HAHUS, YMEHUS U HaBBIKH,
YCBOCHHBIC MPU U3YYEHUU TaKUX JUCHMIUIMH, Kak «Heopranumyeckas xumusi»,
«Oprannueckass xumus», «@Du3ndeckas XuUMHUS», «XHUMUYECKHE OCHOBBI
OHOJIOTUYECKUX MPOLIECCOBY.

ConepkaHue JUCHUIUIMHBI OXBAaThIBAET CIEIYIOIUM KpPyr BOIPOCOB:
CucremMa )XMBOr0 OPraHMYECKOTO KJIETOYHOTrO Mupa. HekieTtouHslii MUp: BUPYCHI,
BUpOUbl. Paznmuuusa Mexy syKapuoTamMu M NpoKapuoTamu. bakTepuu U apxewu.
broTexHOoMOTHs — eCTECTBEHHBIN «IPOAYKT» OHMOpa3HOOOpa3usl.

Hean:

[{enp0 AUCIUIUIMHBI SBISETCA yriyOJIeHHOE N3YyYEHUE COBPEMEHHOM 001Ien
OMOTEXHOJIOTUH,  KOTOpass  siBiseTcs  (pyHIAMEHTaIbHOM  OMOJIOTMYECKOM
JTUCLHUIUIMHOM, HEPa3PBIBHO CBS3aHHOM C XMMUEH, MUKPOOUOJIOTHEHN, OMOXUMHUEH.

3agaum:

1. [To3HaKOMHUTH C OCHOBHBIMH dTallaMu Pa3BUTHA OMOTEXHOJOTHHU, UX
3HAUYEHUEM JJIs pelieHus: 001e0nOIOTHYECKUX MTPOOIeM.

2. CdopmupoBaTh NpeACTaBICHUS O COBPEMEHHOW OHMOTEXHOJOTHUHU C
Y4ETOM JIOCTH)KCHHUH B 3TOM 00J1acTH.

3. [IpuBuTh yMEHHUS W  HABBIKM MpaKTUYECKHX  paboT 1o
OMOTEXHOJIOTUH.

[InanupyemMble  pe3yabTaThl  OOyYeHHs] 1O  JAHHOW  JWCIMIUIMHE
obecnieunBarOT (OPMUPOBAHUE CICTYIONIUX KOMIIETEHIIHN:
IMpodeccnoHaIbHbIE KOMIIETEHIIMN BHIMYCKHUKOB M HHIANKATOPBI HX

JTOCTHKECHUS:
3agaua 1] Konm Koa u HanmenoBanue ungukaropa | OcHoBaHue
HAMMEHOBaHHe AOCTHKeHUsI PodecCHOHATBHON dIC,
Npo¢ecCHOHAIBLHOM KOMIIETEeHIIUN aHa/u3
KOMIIeTEHIIUH onbITA)

Tun 3aga4 npogecCHOHAIBHOMN 1eATeILHOCTH . HAYYHO-UCCIeI0BATEIbCKUI




OcymiecTBieHne IIK-2  Cnoco6en | [1K-2.1. 3naer mpaBuia NpoBeICHUS Anamiz
BCIIOMOTATEIIbHON | OKa3bIBAThH MEePBUYHOTO TIOMCKAa HMH(MOpPMALUU O OIIBITA,
Hay4HO- MHPOPMAIUOHHYIO | (PU3UKO-XUMHUYECKUX CBOMCTBaAx I1C:
MCCJIEI0BATEIbCKON | TOAJIEPKKY BEILIECTB U AHAIUTHYECKUX METOJaX 19.002
IEeATEIbHOCTH MO | CHELHAIUCTaM, (B T.4., C HCII0JIb30BaHUEM 26.014
PELICHUIO OCYIIECTBISIONIUM | TATCHTHBIX 0a3 JaHHBIX) 40.011
byHIaMEHTAIBHBIX | HAYYHO- IK-2.2. YMmeer MIPOBOJIUTH 40.012
3a/1ad XUMHUYECKOW | MCCIIeIOBATENLCKUE | IEPBUYHBIN TIOMCK HWH(POpPMAIMH O 40.033
HaIpaBJICHHOCTH; paboThl (hbU3UKO-XMMHUYECKUX CBOMCTBax 40.136
pa3paboTka BEIIECTB U aHAJUTHYECKUX METOJaxX
BEIIECTB H (B T.4., c HCIOIb30BaHIEM
MaTepUasoB, MaTCHTHBIX 0a3 JIAaHHBIX )
co3IaHue HOBBIX IIK-2.3. Cmnocoben MIPOBOJIUTH
BHUJIOB XUMHUYECKOU MEePBUYHBIN TIOUCK HWH(POpPMAIH O
MIPOTYKIIUH (bU3UKO-XMMHUYECKUX CBOMCTBaxX

BEIIECTB M AHAJUTUYECKUX METOIaX

(B T.4., c HCIIOJIb30BaHUEM

MATEHTHBIX 0a3 TAHHBIX )

Tun 3apa4y npodeccHOHATILHOM 1eATEIbHOCTH . TEXHOJIOTHYECKHTi
OcymiecTBieHne IIK-5. Cruoco6en | I[IK-5.1. Bnageer HaBbIKaMH ITOWCKa TIC:
BCIIOMOTaTENbHON OKa3bIBaTh HEO0OXO0AUMON nHpopmaruu B 19.002
Hay4yHO- WHPOPMALMOHHYIO | TPO(PECCHOHATBHBIX 0a3ax JaHHBIX O 24.028
HCCJIEIOBATENBCKOM | OIEPIKKY (DU3UKO-XMMHUYECKUX CBOMCTBAX 26.001
NEeATEILHOCTH CHELHAIINCTaM, BEIIECTB U AHAJIUTHYECKUX METOHax 26.006

OCYIIECTBISIONUM | (B T.4., TATCHTHBIX ) 26.014
Hay4YHO- IK-5.2. Cocrasisier 0030p 40.043
KOHCTPYKTOpPCKHE JUTEPATypHBIX ~ HMCTOYHHUKOB  TIO 40.044
paboThI U | 3aJaHHOW  Teme  (uU3MYecKol u 40.105
TEXHOJOTHYECKHE AQHAIUTUYECKON XUMHH, OQPOpPMIISIET
HCITIBITAHUS OTYETHI O BBHIMOJIHCHHOH paboTe IO

CHeIHalbHbIM TTIaBaM (pU3nvecKon u

aHAJTUTUYCCKON XMMHHU 110 3aJaHHOMN

dhopme

I[J'ISI (bOpMI/IpOBaHI/ISI BbBINICYKA3aHHBIX KOMHeTeHHI/II\/'I B paMKaXxX OUCHUILIIMHBI

«BHUOTEXHOITOT UMY

IMPUMCHATIOTCA

ClIeayromme METOObI

MHTEPAKTUBHOIO 00YUYEHUS: JEKUUU-0ece Ibl, TPOOJIEMHBIE JIEKIIUH.

AKTUBHOIO/

l. CTPYKTYPA U COAEP KAHUE TEOPETUUECKOM YACTH
KYPCA (36 uac.)
Pa3nen |. BBenenue (8 uac.)

Tema 1. IIpeamMer u 3aga4u OnoTexHoJsorum (4 yac.)
Cucrema >XKMBOTO OPTaHUYECKOTO KJIETOYHOro mupa. HekneTrouHbld Mup:
BUPYCHI, BUPOUIbL. Pazmnuust Mexay syKapuoTaMH U MpokapuoTamMu. bakrepun u
apxeu. BUOTEXHOJIOTUSI — €CTECTBEHHBIN «IPOAYKTY» OHopasHOoOOpasus.




Tema 2. Bo3HUKHOBeHNe U pa3BuTHE OHOTeXHOJ0ornH (4 4ac.).

CTUXUUHBIN U HAay4HBIM 3Tanbl pa3BUTUA OMOTEexHONOrHH. [IpombliieHHas
MUKpPOOHOJIOT U, TEXHAYECKas OHOXUMUSL. Conepxanue TEpMUHA
«OUOTEXHOJIOTHUSY.

Pasznea Il. OcHoBHOe coep:kaHue TMCHUIIMHBI (28 Yac.)

Tema 1. MUKPOOPraHu3Mbl 1 UX KU3HEAEATEILHOCTD (4 yac.).

HakonurenpHble KyJabTypbl M MPUHIUI 3JIEKTUBHOCTH. AKCEHUYECKHE
KyJabTypbl. OCHOBHBIC THUIIBI MUTATENbHBIX cpea. KyiabTUBUpOBaHUE, NEUCTBUE
XUMUYECKUX, (U3HUECKUX M OUONIOTHYECKUX (AaKTOPOB. XUMHUYECKUN COCTaB
OakTepuanbHON KieTku. [locTymienue BemecTB B KIETKy, nutanue. [lapamerpsl
kpuBoil pocta. ['pubbl. Crepwmmzamms. Karabomuzm. Depmentsl. Ilytu
karabomm3Mma rekco3. Ppykro30-1,6- ouchocharapiii myts (OMuena-Meiieproda-
[Tapuaca). Ilentrozodocdarubiii nyth. Ilyte OuTHepa-ymopoda. I[uxn
TPUKApOOHOBBIX KHUCIOT. Tumbl Opokenus. [pixanue. Karabonuszm. AHabGoIu3M.
Perynsuust Mmetabonu3ma. DBOIONUS IMyTeH MeTaboIu3Ma.

Tema 2. IIpombinuieHHasi MHKPOOMOJIOrHA W JApyrue o00JacTH
NPUMEHEHNSI MUKPOOPraHU3MOB B OMOTeXHOJI0ruH (4 yac.)

ArnmapaTtHoe oOecreueHue M MPOU3BOJCTBO AHTUOMOTHKOB, aJKaJOUIOB,
AMUHOKHUCIIOT, aHTUMETA00JIUTOB, aHTHOKCUJJAHTOB, OEJIKOB, BAKI[MH, BUTAMUHOB,
repOuIUI0oB,  MUHTUOMTOPOB  (PEpPMEHTOB,  WHCEKTHUIIMIOB,  HOHO(OPOB,
KO(EpPMEHTOB, JIUMKIOB, HYKJIECHHOBBIX KHUCJIOT, HYKJICO3UJIOB M HYKIIEOTU]IOB,
OKUCITUTENICH, OpPraHUYECHKX KHUCIOT, MUTMEHTOB, MOBEPXHOCTHO-AKTUBHBIX
BEILIECTB, MOJIMCAXAPUJOB, MPOTUBOTIUCTHBIX AareHTOB, MPOTHUBOOITYXOJEBBIX
BEILECTB, PACTBOPUTEIIEH, POCTOBBIX TOPMOHOB PAaCTEHUM, caxapoB, CUIEpOPOpPOB,
CTEpPUHOB M  TPEBpAIllEHHBIX CTEPOUAOB, (apMaKOIOTUUECKUX  BEIIECTB,
AMYJIBIATOPOB M HEKOTOPBIX JpPyrux BemiecTB. llumieBbie 100aBKU, MOJOYHBIC
MPOJIYKTHI, XJI€OOMEUEHUE, AIKArOJIbHbIE HAMMUTKHU, IPOJKTHI THIPOJIN3a Kpaxmara,
MUKpPOOHBIC yI00peHHs. MUKPOOPTaHU3MBI U 3arpsi3HEHHE OKPYKAIOIICH CPeIbl.

Tema 3. Texnosiorusi MUKpOOHBIX pepMeHTOB (4 1ac.)

Koopaunarnus wmukpoOHOTO MeTabonu3ma. Mertaboanyeckas peryssius.
Perynsuust oOpasoBaHusi 3H3UMOB. DakTOpbl, BaKHBIC I MPOTYIIUPOBAHHUS
dbepmenToB. DepmeHTaTBHAsA KUHETHUKA. Boinenenne depmenToB. OTIenouHbIe
onepanuu. MmmobunuszoBanHbie depMeHThl. bruonorudeckas 0€30MacHOCTb TPH
MPOU3BOJICBE (PEPMEHTOB U JpPyrux BemecTB. l[IpumeHeHue ¢epMeHTOB B
MIPOMBIIIJICHHOCTH.

Tema 4. I'enHasi MHKeHepUs U 00J1acTH €€ npuMeHeHud (8 vac.)

3apoxaeHue reHetuku, I'. Mennpenb. OTKpBITHE HYKJIEMHOBBIX KuciIoT .
Mumepom. Hcrtopus wuzyuenus JHK u PHK. Onsiter ®. I'puddura mno
Tpanchopmaruu 6akrepuit (1928 r.) u ux oowsicuenue (O. DiiBepu, . Mak Jleon
u P. Mak Kaptu, 1944 r.) — otkpeitue Toro, uro JIHK sBnsiercs BemiectBoM
HacinencreeHHoctu. Mogenp JIHK  Vorcona-Kpuka. Cunrte3 Oenka u
reHernuecku kox: permkauus JHK, tpanckpunuums JIHK, renetnueckuii kon,
cuHTe3 Oenka. Myrtarnuu. Ilepenaya nmpu3HAKOB U TeHETHYECKash PEKOMOWHAIIHS:
TpaHchopmalys, KOHBIOTAIMA U IUIa3MHIbI, TpaHCAyKnus Pectpukmus u
Moaudukamus. MornekynspHoe kioHupoBanue. Cnusiaue npotoruiactoB. I[TIIP.



['eneTrueckass pexkoMOuHanus iN VItro m oOmactu ee mpumeHeHus. CTpyKTypa,
opranuzanus ¥ (GyHKIMOHUpOBaHME TeHoMa. Bupycel. Bo3aMoxHOCTH TreHHOMN
WHKXCHEPUH MHUKPOOPTaHW3MOB, T€HHAash WMHXKEHEpPUsS B KJIETKaX >XUBOTHBIX U
pactenuii. Baxuunbel. TpancreHnsie opranusmbel. HoBble cTpaTeruud Moucka
OMOaKTUBHBIX METa0OJUTOB. buomuka (reHoMuka, mpoTeoMHKa, METa00JIOMUKA U
ap.)
Tema 5. [Ipo0sieMbI U IEPCIEKTUBBI OMOTEXHOJ0THH (8 yac.)
[TatentoBanue. IIpodeccuonanbubie mpobaemsl. llpegoTBpaiienue pucka.
buononutrka, 6Mo3THKa, OMOLIEHTPU3M, MPoOIeMbl 00pa3oBaHusa. CHHTETHYECKAs
MUKPOOUOJIOTHSI. MukpoopraHu3Mbl 151 ounocdepa. MexayHapoaHoe
COTPYIHHYECTBO.
Il.  CTPYKTYPA U COJEPKAHUE NPAKTUYECKOM YACTH
KYPCA U CAMOCTOSTEJbHON PABOTbI
IIpakTuyeckue 3ansaTus (36 yacos)

Tema 1. Ilpeamer u 3agaun OMOTEXHOJIOTHH -2 Yaca.

Cucrema KMBOr0 OPraHMYECKOTO KIETOYHOTro Mupa. HekneTounsiit Mup.

Tema 2. Bo3HUKHOBEHHUE U pa3BUTHE OMOTEXHOJIOTUU — 2 Yaca.

CTUXUWHBIN 1 HAYYHBINA TANbl Pa3BUTHS OMOTEXHOJIOTUH.

Tewma 3. Dtansl pa3BuTHsi OUOTEXHOJOTHH - 2 Yaca.

Tewma 4. [IpombliiiieHHas MUKPOOUOJIOTHS, TEXHUYECKasi OMOXUMUS - 2 Jaca.

Tema 5. [IpomblllsieHHas: MHUKPOOMOJIOTHS, TEXHUYECKass OHOXUMUSIL.

Coneprxkanne TepMHUHA «OMOTEXHOJIOTHA» - 2 Yaca.

Tema 6. Brlgenenne MUKPOOPraHU3MOB. AKCEHHYECKHE  KYJIBTYpPHI.

Wnentuduxanms - 2 gaca.

Tema 7. KynsTuBHpOBaHNE MUKPOOPTAHNU3MOB -2 4aca.

Tema 8. buorexHomormueckre MPOAYKTHI, MOJYYEHHbIE C TOMOIIBIO TE€HHO-

WHXCHEPHBIX IITAMMOB (HaIlpuMep, YeJI0BEUEeCKUI MHCYIUH)- 2 Yaca.

Tewma 9. [Ipon3BOACTBO MEPBUYHBIX U BTOPUYHBIX METAOOIUTOB -2 Yaca.

Tema 10. Ilpupoanble OMOTEXHOJOTHMYECKHE MPOAYKTHI, BhIpaOaThIBAEMBIC

COOCTBEHHO MUKpPOOpraHu3Mamu ( aHTUOMOTHKH) — 2 Yaca.

Tema 11. JlocTwykeHus TEHHOW WHXXEHEPUHM M TPoOJIeMbl 0€30MacHOCTU

TpaHCTEHHBIX OPraHu3MoB. ['eHoTepanus cpeabl — 2 yaca.

Tema 12. [Tumessie no6aBku— 2 yaca.

Tema 13. Monounsle TpPOAYKTHI, XJeOomeueHne. I[IpoaykTel THIpOIW3a

KpaxMaJia— 2 gaca.

Tema 14. UMmoOunn3oBaHHble pepMeHThl. bronornyeckas 0e30MacHOCTh PH

POU3BOACTBE (PEPMEHTOB U IPYTUX BEIIECTB — 2 Yaca.

Tema 15. [IpumeHenue GepMEHTOB B IPOMBIIIEHHOCTH— 2 Yaca.

Tema 16. ['eneTnueckas pexkomOuHarms iN Vitro u o0yiacTi ee MpUMEHEHUsI— 2

qaca.

Tema 17. MouekysipHOE KIOHHPOBAaHUE — 2 Yaca.

Tema 18. buotexHonorus sykapuoT — 2 yaca.

Ilnan-rpaduk BbINOJHEHHUS CAMOCTOSATEIbHOI PA0OTHI 10 JTUCHUILIUHE



Hara/cpoxkn IIpumepHbIe
Ne BBINOJTHEHUSA Buja camocTosiTe1bHOM | HOPMbI BpEeMEHHU
dopMa KOHTPOJIS
n/n (Henesnu padoThI Ha BBINOJIHEHHE,
ceMecTpa) qyac.
Omnpoc niepe
B teuenue p peal
1. [TonroroBka k onpocy 6 HA4yaJIOM JIEKLUU
cemecTpa
(YO-1).
2 B teuenue [ToaroroBka k 15 Komnoksuym (YO-
" cemecTpa KOJUIOKBUYMY 2)
3 B teuenue [ToaroroBka k 15 KonTposbHas
" cemecTpa KOHTPOJIbHOW paboTe pa6ora (TIP-2).
4, [TonroroBka K SK3aMEHY 36 DK3aMeH

I11. YYEBHO-METOAWYECKOE OBECIIEYHEHUME
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCS

Y4eOHO-METOINYECKOE

obOecneuenune

CaMOCTOATEIHLHOU

paboThI

oOy4Jarommxcs 1no AUCHUIUIMHE « BHOTEXHOIOTHs BKIIIOYAET B ce0:
11aH-rpauK BBIIOJHEHUS CaMOCTOATEIbHON padOThI MO JUCUUIUIMHE, B TOM
YHUCJe MPUMEPHBbIE HOPMbI BPEMEHH Ha BBITIOJIHEHHE 110 KaXKOMY 33JIaHHIO;
XapaKTepUCTHKA 3aJaHMNA Ul CaMOCTOSITENIBHOM padOThl OOYyYaIOIIUXCS U
METOIMYECKUE PEKOMEH/IALUHU 110 UX BBIIIOJIHEHHUIO;

TpeOOBaHUS

IMpCaACTaBJICHHUIO

CaMOCTOSITEJIbHOM pa60TBI;

KPUTCPHUH OICHKH BLIIIOJTHCHUSA CaMOCTOSITEJIbHOM pa60T1>1.

u

0(OpMIICHUIO

pe3yJIbTaTOB

Ilnan-rpaduk BbINOJHEHHS CAMOCTOATEIbHOI PA0OTHI 10 TUCHHUILIHHE

Jara/cpoxku IIpumepHbie
Ne BbITIOJIHCHH S Bupa camocTosiTe1bHOI | HOPMBI BpeMeHHU
®dopma KOHTPOJIA
n/n (Hexesan padoTbI HA BbINOJIHEHHE,
ceMecTpa) yac.
Omnpoc nepe
B Teuenue P pei
1. [ToaroToBka K ornpocy 6 HayajoM JEeKLIHUH
cemecTpa
(YO-1).
5 B Teuenue ITonroroska k 15 Komnnoksuym (YO-
" lcemecTpa KOJUTOKBUYMY 2)
3 B teuenue [ToaroToBka k 15 Kontponbnas
"~ cemecTpa KOHTpPOJIbHOM pabore pab6ora (ITP-2).
4, IToaroToBka K 3K3aMeHy 36 DK3aMeH

1. CamocTosiTesibHAsA padoTa ¢ JJUTEpPaTypoid

N3yyass matepwan mo ydeOHOW kHure (yueOHUKY, y4eOHOMY TOCOOUIO,
MOHOTpadur, XPEeCTOMATHH U JIP.), CIIEAYeT MePEXOIUTh K CIACHYIONIEMY BOIIPOCY
TOJILKO ITOCJIC ITOJTHOTO YSICHEHHSI TIPEIBITYIIET0, (PUKCHPYS BBIBOJBI, B TOM YHUCIIC
T€, KOTOPhIE B YUYCOHHUKE OIYIICHBI WM Ha JICKIIUHA JaHbI JUISI CAMOCTOSITEILHOTO
BbIBOsIa. Oco0oe BHUMaHWE CJEIyeT OOpaTWTh Ha OIpPEIeICHHE OCHOBHBIX
noHsaTHii Kypca. Hamo moapoOHO pa3OupaTh NpUMEphl, KOTOPBIC MOSCHSIOT
OIpe/ICJICHUS,, ¥ TIPUBOIUTh AHAIIOTMYHBIC MPUMEPBI CaMOCTOSTENbHO. Tloje3Ho
COCTaBJISITh OMOPHBIC KOHCIEKTHI. [Ipy M3ydeHUH Marepuaia 1Mo y4eOHON KHHIe



MOJIE3HO MO0 B TETpaau Ha CIEUAIbHO OTBEIACHHBIX MOJISX, TM00 B JOKYMEHTE,
CO3/JaHHOM Ha HOYTOyKe, IUIaHIIeTe W JAp. HH(OPMALMOHHOM YCTPOMCTBE,
JOTIOJIHATh KOHCIEKT JIEKIIUI. TaM ke clleyeT OTMeYaTh BOIPOCHI, KOTOPBIE €CTh
HEOOXOJUMOCTh pa3o0paTh Ha KOHCYJbTAllMM C MpenojaBaTesneM. BbIBOIBL,
IOJIyYEHHBIE B pE3yJbTaTe€ M3Y4YECHUsI Y4eOHOM JIMTEpaTypbl, PEKOMEHAYETCS B
KOHCIIEKTE BBIACNATh, YTOOBI MpU MEPEUUTHIBAHUM MaTepHalla OHHU JIydlle
3aIIOMHHAJIUCB.
2. IToaroroBKa K KOJJIOKBHYMY

[Ipy moAroTOBKE K CAade KOJUIOKBUYMa PEKOMEHIYETCS II0JIb30BaThCs

MaTepuajgaMHy JICKIIUI U PEKOMEHIOBAaHHOM JINTEPATYPOU.
3. HoaroroBka K KOHTPOJIbLHBIM padoTam

[Ipy moAroToBKE K KOHTPOJIBHOM pabOTE BOCIOJIB3YWTECH MaTepuaiaMu
JEKUHUA, PEKOMEHJOBAHHOW JIMTEPATypod M METOAUYECKUMHU TOCOOUSMHU.
Hcnonp3ylite METOAUYECKUE PEKOMEHIALMU JUIsl  IOArOTOBKM K  OIpOCY.
CocTaBbTe MJIaH-KOHCIIEKT OTBETOB Ha KaX bl BOIPOC KOHTPOIBHON PaOOTHI.

4. IloaroToBKAa K CAaMOCTOSITEeJIbHOM padoTe

[Ipy MOArOTOBKE K CaMOCTOSTEIIbHONW paboTe PEKOMEHIYETCs TO0JIb30BaThCS
MaTepuajlaMy JIEKIUN, PEKOMEHIOBAaHHOW JIMTEPATypOrd U pecypcamMu HHTEPHET.
Bompockl, KoTOpble BBI3BIBAIOT 3aTPYJHEHHUE IPU IOATOTOBKE, JOKHBI OBITh
3apaHee COpMyYIUPOBAHBI M O3BYYEHBI BO BpEMs 3aHSATUM B ayJIUTOPUU JJIA
JIOTIOJTHUTENIBHOTO pa3bsiCHEHUs mnpenogaBareneM. [Ipw oTBeTax Ha BONPOCHI
CaMOCTOSITENIbHOM pabOThI HA/IO JIOTUYECKH TPAaMOTHO BBIpa)KaThb U 0OOCHOBBIBATh
CBOIO TOUKY 3pEHUSI, CBOOOHO OMEPUPOBATH MOHATUSIMU U KATETOPUSIMHU.

Bomnpocs! 1151 caMOCTOATEILHON padoThI

1. ITpenmert u 3a1aun OMOTEXHOJIOTUU.

2. Cucrema )XMBOTO KIIETOYHOT'O MHPA.

3. HekneTouHslil MUp: BUPYCHI, BUPOU/IBI.

4. Paznuuust MeXAy 3yKapuOTaMH U MPOKapHUOTAMM.

5. bakrepuu u apxeu.

6. BroTexHOIOTHS — €CTECTBEHHBIN «IPOAYKT OMOPA3HOO0pa3Us».

7. CTUXUWHBIN ¥ HAYYHBIN 3Talbl pa3BUTUS OMOTEXHOJIOTHH.

8. IIpombllieHHass MUKPOOUOJIOTHSI, TexHudeckas onoxumus. CoaepxkaHue
TEpMUHA «OUOTEXHOJIOTHUSY.

9. Breinenenue MHUKPOOPTaHU3MOB. AKCEeHHYECKHE KYJIBTYPBL.
Nnentudukarusi.

10. OCHOBHBIE THIIBI TUTATEIBHBIX CPEL.

11. KynpTBUpOBaHHE MUKPOOPTaHU3MOB.

12. [TapameTpbl KpUBOI poCTa.

13. Karabonu3m u aHaOoIH3M.

14. Perynauus Meraboiau3ma.

15. AnmapatHoe oOecriedeHUE TPOU3BOJICTBA TMEPBUYHBIX M BTOPUUYHBIX
METabOJIUTOB.

16. IIpon3BOACTBO NEPBUYHBIX U BTOPUUHBIX METaOOIHUTOB.



17. ITummessie 10OABKH.

18. Mosiounbie TpoayKThl, xsebonedeHue. [IpoaykTsl ruaponsa Kpaxmania.

19. AnkoroyibHbIE HATUTKH.

20. MuxkpobHbie yao0peHus.

21. MukpoopraHu3Mbl U 3arpsi3HEHHE OKPYKAIOIIEH CPEebl.

22. Perynsuust oOpa3oBaHuUs SH3UMOB.

23. UmmoOmin3oBaHHbIC (DEPMEHTHI.

24. buonorndeckasi 6€30MMaCHOCTh MPHU MPOU3BOJCTBE (HEPMEHTOB M APYTHUX
BEILIECTB.

25. Ilpumenenue GepMEHTOB B MPOMBIIINIEHHOCTH.

26. JIHK - BemiecTBO HACIeICTBEHHOCTH. I eHeTUUECKHIT KOJI, CHHTE3 OelIKa.

27. MyTauuu 1 MyTareHes.

28. Ilepenaua mpu3HAKOB ¥ T€HETHYECKAsi PEKOMOMHAIIHUS.

29. I'eHeTnveckas peKOMOMHAIMSA IN VItro u 001acTH €€ MPUMEHCHHSI.

30. MonekynsipHOE KJIOHUPOBAHUE.

31. buomuka.

32. BUOTEXHOJIOT U SYKapHOT.

33. [TatenTHOE n1ETIO.

Bomnpocs! A5 kostokBuyma Nel.
1. [IpeameT u 3agaun OMOTEXHOIOTHUHU.
2. Cucrtema )XKMBOr0 KJIETOYHOTO MUpA.
3. HexsieTouHbIl MUpP: BUPYCHI, BUPOHIBI.

4. Paznuuust MeXAy 3yKapuOTaMH U MPOKapHUOTAMM.
5. bakrepun u apxeu.

6. BuoTeXHOJIOTUsl — €CTECTBEHHBIN «IPOAYKT OMOpazHOOOpa3us».

7. CTUXUWHBIN U HAYYHBII 3Tarbl pa3BUTHA OMOTEXHOIOTUH.

8. IIpombllieHHass MUKPOOMOJIOTHSI, TeXHUYecKass Onoxumus. CoaepxaHue
TEPMHUHA «OMOTEXHOJIOTHS.

9. Brinenenue MHKPOOPTaHU3MOB. AKCEHHYECKHE KYJIBTYPBL.
Nnentudukaus.

10. OCHOBHBIE THIIBI TUTATEIBHBIX CPE.

11. KynbTUBUpOBaHHE MUKPOOPTaHU3MOB.

12. ITapameTpbl KpUBOH pOCTa.

13. Karabonu3m 1 aHaOoIHu3M.

14. Perynsiuusa Metabosu3ma.

Bomnpocs! Ajist KoJTOKBIUYMa Ne2.

1. ArnmapaTHoe obOecrieueHHe MPOM3BOACTBA NMEPBUYHBIX M BTOPHYHBIX
METa00INUTOB.

2. [Tpon3BOICTBO MEPBUYHBIX U BTOPUYHBIX META0OJIUTOB.

3. [Tumesnie 100aBKH.

4, MosouHsle  TPOAYKTHI, XJjeOomedenue. [IpoaykTel TuaposH3a
Kpaxmasa.

5. AJIKOTOJIbHBIC HAIIUTKH.



6. MukpoOHbIe y10OpeHHs.

7. MukpoopraHu3Mbl U 3arpsi3HEHUE OKPY KAIOILIEH Cpebl.

8. Perymsiius o6pazoBaHust SH3UMOB.

9. NmmoOun3oBaHHbIC (DEPMEHTHI.

10. buonorudeckass 6€30macHOCTb MPU MPOU3BOJACTBE (DEPMEHTOB U
JPYTUX BEIIECTB.

11. [Ipumenenue epMEHTOR B IIPOMBIILJICHHOCTH.

Bonpocs! Ajs1 KostokBuyma Ne3.

1. JIHK - BemniecTBO HaciaeICTBEHHOCTH. ['©€HETHYECKUU KOJI, CUHTE3
OeJika.

2. MyTauuu 1 MyTareHes.

3. [lepenada mpuU3HAKOB M T€HETUYECKA PEKOMOMHAITH.

4, ['enetnueckas pekoMOMHAIMS In Vitro U 00JIaCTH €€ IPUMEHEHHUSI.

S. MoutekynsipHOE KIOHUPOBAHUE.

6. buomuka.

7. buorexHomorus 3ykapuor.

8. [TaTeHTHOE N1ETIO.

KpuTtepun oieHKH BBINOJHEHUS] CAMOCTOATE/IbHOI PadoThI.
Oyenxa camocmosmenbHulX padom MPOBOIUTCS IO CIEIYIOIIUM KPUTEPHSIM.
[TostHOTaA M Ka4yeCTBO BBINOJIHEHHBIX 33/1aHUN;

TeopeTnueckoe 000CHOBaHUE MOITYYEHHOI'O PE3YJIbTaTa;

KauectBO oQopmieHus oTuyeTa, HCHOJB30BaHWE MPAaBUI U CTaHAAPTOB
o(opMIIeHHUSI TEKCTOBBIX U ANEKTPOHHBIX TOKYMEHTOB;

OTtcyTcTBUE (PaKTUUECKUX OIIHUOOK, CBSI3aHHBIX C TOHUMAHUEM TEMBI.

Oyenusaemcs maxoice cieoyouyee.

OnpeneneHsl LU U 3a1a4i padoThI;

Bb1Opanbl METO U CpeACTBA IPOBEICHUS PAOOTHI;

Omnpenenena CTpykTypa padoThl;

[Ipoxyman u onpoOHpoOBaH AEMOHCTPALMOHHBIN MaTepua;

[IpaBunbHO 0(hOPMIIEH TOKYMEHT.

Kpurepuu oieHKM KOHTPOJIbHBIX padoT
Otmerka "OTau4yHo"
B pemenun 1 00bsICHEHUN HET OMIMOOK.
XoJ1 peleHus: pauOHaIbHBIN.
Ecnu Heob6xoaumo, perneHne mporu3BeIeHO HEeCKOJIBKIUMH CTIOCO0aMHu.
Jlomny1ieHbl omKuOKY 10 HEBHUMATENBbHOCTU (OTOBOPKH, OMUCKH).
Ot1mertka "Xopomo"
1. CyniecTBEHHBIX OMIMOOK HET.
2. Honymenst 1-2  HecylleCcTBEHHbIE  OMIMOKM  WJIM  HEIMOJHOE
00BsICHEHHE, WM UCTOJIb30BaHKe 1 criocoba nmpu 3aJaHHBIX HECKOIBKHUX.
Ot1merka "'Ya0BIeTBOPUTEIBbHO'"
1. Honymeno He Oosiee OAHOM CYIIECTBEHHOM OIIMOKH, 3alucu

el N



HEIOJIHBI, HETOYHOCTH.
2. Perienre BRITIOTHEHO C OMMOKAMU B MATEMAaTUYECKUX pacdeTax.
OrMmeTka "HeynoBjieTBopurtebHoO"

1. Pemenue ocyniecTBiICHO TOJIBKO C IIOMOIIBIO YUUTEIIS.
2. JlomyIleHbI CyIIECTBEHHbBIE OITHOKH.
3. Pemenne n o0bsicCHEHNE TOCTPOEHBI HE BEPHO.
KpuTtepun oieHKH YCTHBIX OTBETOB
Otrmerka "OTan4HO"
1. J1aH MOHBIN U NPABUIIBHBINA OTBET HA OCHOBE N3yYECHHBIX TEOPUH.
2. Matepuall OHAT U U3yYEH.
3. Marepuan W3J105KEH B ONPEAECICHHOU JIOTUYECKOU
ITOCJIEA0BATEIBHOCTH, JINTEPATYPHBIM S3BIKOM.
4. OTBeT CaMOCTOSITEIIbHBIN.

OtMmeTka "Xopomo"

1, 2, 3, 4 — anamoruuno ormetke "OTianaHo".

S. Jomymiensl 2-3  HECyIIECTBEHHBIE OMIMOKH, WCIPABJICHHBIE 10
TpeOOBAHUIO yUUTENsl, HAOJI01aach "IIepOX0BATOCTh" B U3JI0KEHUU MaTepHUaa.

Ot1meTtka "'Y10BI€TBOPUTEIBbHO"

1. YyeOHbIli MaTepual, B OCHOBHOM, HU3JIOKEH IMOJHO, HO MPU ITOM
JOMYIIEHBI 1-2 CyIecTBEHHbIE OMUOKY (HApuMep, HEYMEHUE TPUMEHSTh 3aKOHBI
Y TEOPUU K OOBSICHEHUIO HOBBIX (DAKTOB).

2. OTBET HEMOJHBIMA, XOTSA U COOTBETCTBYET TpeOyemMoil TiyOuHe,
MIOCTPOEH HECBS3ZHO.

Ormerka "HeynoB/ieTBopuTeabHO"

1. HesnaHnue unm HenmoHnMMaHue OoJibliel Wik HanboJjee CyleCTBeHHOM

4acTH y4eOHOro MaTepuarna.

IV. KOHTPOJIb JOCTUXXEHUS LIEJIEA KYPCA

No KOHTponupyeMsble KOJIBI ¥ 9Tamb! O1eHOYHBIE CPE/ICTBA - HANMEHOBaHUE
. /I] Ppa3aenbl/TeMbl (dhopMupoBaHUs . [POMEKYTOUHAS

JMCUHUILTAHBI KOMIIETEHIINT TCKYIINH KOHTPOJIB aTTecTamus
Paznen 1. Beenenue Cnaya xosuokBuyma (YO-2)
Tema 1. Ilpeamet u Cobecemopanue (YO-1).
3a/1a4 OMOTEXHOIIOTHH. I'pynmoBas nuckyccus (YO-

3Haert:

Tema 2. Bo3HUKHOBeHHE U 4).
pa3BuTHE OMOTEXHOJIOTHH. Brinonnenne KOHTPONbHON
Paznen 2. OcHoBHOE pa6orsl (ITP-2)

YKaHUE TUCIIATUTHHBI
COZICPAQIEHC JMCIHILT Cnaua komokBuyMa (YO- | Dk3aMeHAIIMOHHEIC
OHMOTEXHOJIOTHS [1K-2, 2

L Tea 1 K-5 ) Bomnpockl Ne 1-32.

) Cobecenosanue (YO-1).

Mukpoopranu3Msl ¥ UX
'Vmeer: |['pymmosas muckyccus (YO-

KHU3HEESITEINBHOCTb. 4)
Tema 2. [IpomsbltneHHas ' .

5 Brinonnenne KOHTPONbHON
MHUKPOOHOJIOTHS U IpyTue paGoTs! (TTP-2)
o0JyacT mpUMEHEHUS
MUKPOOPraHU3MOB B Baaneer | Cnaua xomnokBuyma (YO-
OMOTEXHOJIOTUH. 2)




Tema 3. Texnonorus CobecenoBanue (YO-1)
MUKPOOHBIX (PepMEHTOB. I'pynmoBas auckyccus (YO-
Tewma 4. 'ennas 4).

HHKEHEpHs U 00acTh eé BeinosnHeHue KOHTPOJILHOM
MIPUMEHEHUS. pa6orsl (ITP-2)

Tema 5. [Ipobnemsr 1

MePCTICKTHBEI

OMOTEXHOJIOTUH.

TunoBele KOHTPOJIBHBIC 3a/1aHMSI, METOJUYECKHUE MAaTEPUAIIbI, ONPEAECIISIONINE
OpoLEeAYypbl OLICHWBAHMS 3HAHWM, yMEHMM M HaBBIKOB M (WJIM) OIbITa
NESATEIIbHOCTH, a TaK)K€ KPUTEPUU M MOKa3aTelH, HEOOXOAUMBIEC IJIsi OLEHKU
3HaHWW, YMEHHH, HABBIKOB U XapaKTEPU3YIOIIME ATambl (OPMUPOBAHUS
KOMIETEHIIM B  MPOLIECCE  OCBOGHHUA  O0pa30BaTEIbHOW  MPOTPamMMBbl,
IIPEICTaBIICHBI B (DOHE OLIEHOYHBIX CPEJICTB.

V. CIIUCOK YYEBHOM JIUTEPATYPBI U
NHOOPMAILINOHHO-METOANYECKOE OBECIIEYEHHUE

JUCHUIIJIINHBI
OcHoBHas auTeparypa
1. buoopranmueckas xumust: yaeOHoe mocoouwe / J. I. Kuoppe, T. C.
I'omoBukosa, C. JI. MeBuHa [u 1p.]. - HOBOCH6HpCK' M3a-Bo HoBocubupckoro
YHUBEPCHUTETA, 2011. 480 C.
http:/lib.dvfu.ru:8080/lib/item?id=chamo: 679690&theme FEFU
2. Biotechnology (buortexHnosorus) : ydeOHO-MeTOIMUYECKOE TTocodue /
I'.B. Ps6koBa; M-Bo o0pa3. u Hayku Poccuu, Kazan. Hail. uccien. TeXHO. YH-T. -
Kazanb : N3n-Bo KHUTY, 2012. - 152 C
http://www.studentlibrary.ru/book/ISBN9785788213279.html
3. Harnsiqnas ~ OWOTeXHOJOTUST W TEHETUYeCKas  MHXXEHepus

[Onextponnbiii pecypc] / P. llmun ; mep. ¢ Hem.-2-¢ m3a. (911.).-DIEKTPOH.
TekcToBble AaH. (1 daitn pdf : 327 ¢.). -M. : BUHOM. JlaGopaTtopus 3nanuii, 2015.
-Cucrem. TpeOOBaHUS: Adobe Reader XI ; JKpaH 10".
http://www.studentlibrary.ru/book/ISBN9785996324071.html

4. Hukutuna, E.B. Mukpo6uonorusi: Yueouux/ E.B. Hukutuna, C.H.
Kusimona, O.A. PemeTHukoBa.- CIIo: Jlans, 2011.-368 C.
http://e.lanbook.com/books/element.php?pll_id=4904

JlonosiHUTE IbHAS JIMTEpaTypa
(meyaTHbIE U JIEKTPOHHbIE U3IaAHNS)

1. TMuBkun M.B. Mopckue rpubsl u ux merabonutsl / M.B. TluBkus,
T.A.Ky3neunosa, B.B. Coa. - BnaguBoctok: U3n. [lanbnayka, 2006. - 248c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:252688&theme=FEFU

2.  MuxkpoOuonorusi: yueonuxk/ M.B. TD'yces, JI.A.MuneeBa M.: U3zn-Bo
MOCKOBCKOr0  roCyJapCTBEHHOTO  yHHMBepcutera, 1992 - 448  c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:315195&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:679690&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785788213279.html
http://www.studentlibrary.ru/book/ISBN9785996324071.html
http://e.lanbook.com/books/element.php?pl1_id=4904
http://lib.dvfu.ru:8080/lib/item?id=chamo:252688&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:315195&theme=FEFU

3. MuxkpoOuosnorusi [DIeKTpOHHBIM pecypce]| : y4ueO. s CTYIEHTOB
YUPEXKJICHUN BbICHI. Tpod. oO0pa3oBaHUs, OOYYAOUIUXCS MO CHEHUATLHOCTU
060301.65 "dapmanus"/ nox pea. B.B. 3sepeBa, M.H. boiiuenko - M. : TDOTAP-
Menua, 2014." http://www.studentlibrary.ru/book/ISBN9785970427989.html

4., YuebHoe mocobue g CTYACHTOB BBICHIMX (hapMaleBTUUECKUX
yueonbIx 3aBenenuit. / 0. O. Caswsikun, C. H. Opexos, U. N.YakaneBa; mox pe.

A. B. Karnunackoro. — 3-e u3f., crep. — M.: U3naTenbCkuil EHTp «AKaIeMusy,
2008. — 256 c. http://www.twirpx.com/file/715251/

S. ['muk, b. Monekynsapuas 6uorexnonorus. [IpuHIumne U npuMeHeHue /
b. T'muk, J[x. Ilacreppaxk — M.: Mup, 2002. — 589 c.
http://www.studfiles.ru/preview/3997827/

6. buooprannyeckas XuMus: pyKOBOJICTBO K IIPAKTHYECKHUM 3aHATHUSIM:

yueb. mocobue / mox pea. H.A. TiokaBkunoit. - M. : [DOTAP-Menua, 2014. - 168
c. http://www.studentlibrary.ru/book/ISBN9785970428214.html

[Tepeuenb pecypcoB HHOOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOMN CETH
«HTEpHET

http://e.lanbook.com/

http://www.studentlibrary.ru/

http://znanium.com/

http://www.nelbook.ru/

http://www.mastergene.ru/biotechnology

http://terme.ru/dictionary/470/word/biotehnologija-sovremenaja

http://www.europabio.org/what-biotechnology

www.biorosinfo.ru/press/chto-takoe-biotekhnologija/ Caiit O61ecTBa
onorexuoiioros Poccumn.

9. www.slideshare.net/galinahurtina/ss-3897383 buorexHosiorus B BUAE

cllafi-JIEKIUH.

NP

V. METOANMYECKUE YKA3AHUA IO OCBOEHUIO
JUCHHUIIJINHBI
PexomMeHIaluM MO MVIAHUPOBAHUIO M OPraHU3ALMU BPeMeHH,
OTBE/JCHHOI'0 HA U3YyYCHHE AU CHHUIIHHBI

Bpems, oTBeA€HHOE Ha CaMOCTOSATEIbHYIO paboTy, JMAOKHO OBITh
UCITI0JIb30BAHO 00YYaIOIUMCS TNIAHOMEPHO B TEYEHUE CEMECTPA.

[InanupoBaHve — Ba)KHEWIAs 4YepTa 4YEJIOBEYECKOW nedarenbHocTH. Jlis
OpraHu3anud y4dyeOHOM JeATenbHOCTH J()(PEKTUBHBIM BapUAHTOM  SBIISAETCS
UCIIOJIb30BAHUE CPEICTB, HAIOMUHAIONIMX O CTOSILIUX NEpel BaMu 3ajJadax, U hx
MOCJIEIOBATEILHOCTH BBIMOJHEHUsI. B ponu Takux cpeacts moryt ObiTh [T-
TEXHOJOTHH (CMapT@OHbI, IJIAHIIEThl, KOMIIBIOTEPHl W T.I.), HMEIOIIHE
MPUJIOKCHUS/TIPOTpaMMbl  TI0  OpraHM3allid  paclopsjKa JHS/MecsAla/roga u
CUTHAJIM3UPYIOLUINX O BAXKHBIX COOBITUSX, HAIPUMEDP, O BHINIOJHEHUHU 3aJaHUM 110
muciuminHe «buoTexHomorus».

PerynspHocTh — TepBOE yCIIOBHE MOUCKOB OoJiee d(PPEKTUBHBIX CIIOCOOOB
paboTsl. Pexomenayercst BbIOpaTh JE€HB/AHU HEACTHU JUISl PETYISIPHON MOATOTOBKU


http://www.studentlibrary.ru/book/ISBN9785970427989.html
http://www.studfiles.ru/preview/3997827/
http://www.studentlibrary.ru/book/ISBN9785970428214.html
http://www.mastergene.ru/biotechnology
http://www.europabio.org/what-biotechnology
http://www.biorosinfo.ru/press/chto-takoe-biotekhnologija/
http://www.slideshare.net/galinahurtina/ss-3897383

o JUCUUIIMHE «BHOTEXHOJIOTHS», 3TO MO3BOJIUT MOPAJIBHO HACTPOUTHCA Ha
BBINIOJIHEHHUE TTOCTABJIICHHBIX 33/1a4, MOJArOTOBUTHCA K HUM M BbIpaOOTaTh MpaBuiia
BBINIOJIHEHUS JUIsl HUX, HAlpUMeEp, CHauyajga MnpopadoTKa MaTepuana JEKIUH,
YTeHHE MEPBOMCTOYHUKOB, 3aTEM BBIJIEJIEHUE U (PUKCUPOBAHUE OCHOBHBIX HJICH.
PexoMeHyeMoe cpeaHee BpeMs JIBa Yaca Ha OJIHO 3aHSITHUE.
Onucanue nocjaex0BaTEJIbHOCTH ACHCTBUH, 00yYAKOIIMXCS NPH
H3yYEeHHUH JUCHMILTHHBI

B cooTBercTBHM C LEASMU M 3aJadamMd JUCLHUIUIMHBI CTYAEHT U3y4aeT Ha
3aHATHSX WU JOMa pasliebl JEKIHOHHOTO Kypca, TOTOBUTCA K INPAKTHYECKUM
3aHATHSAM, MPOXOJUT KOHTPOJIbHBIE TOYKH TEKYIIEH aTTECTalyH, BKIIOYAIOIINAE
pasHbie POpPMBI MPOBEPKH YCBOSHHUS MaTepHayia (codeceoBaHNe, TECTUPOBAHUE U
Ap.).

OcBOEHME NHCIUIUIMHBI BKIIOYAET HECKOJIBKO COCTABHBIX JJEMEHTOB
y4eOHOU JeSATENIbHOCTH:

1. BHumarenbHOe uTeHHUE paboued NporpaMMmbl Y4EOHOW JUCIMILIUHBI
(moMoraer IEJIOCTHO YBHUAETh CTPYKTYpY U3y4aeMbIX BOIIpocoB). B Heil
COJICPKUTCSI TIEPEUYEHb KOHTPOJIBHBIX MCIBITAHUK JUISI BCEX pa3lelioB U TEM,
BKJIIOYAsl 9K3aMEH; yKa3aHbl CPOKHM CJaud 3aJlaHui, MPEeyCMOTPEHHBIX y4eOHOMN
MPOrpaMMOi Kypca TUCHUIUINHBI « BUOTEXHOTOTHS.

2. HeoTrpemiemMoi COCTaBHOM 4acTbIO OCBOCHHS Kypca SIBISIETCS IOCEIIECHUE
JIEKIMA U UX KOHCHEKTUpOBaHuUeE. [ TyDOKOMY OCBOEHUIO JIEKIIMOHHOIO MaTepuana
CIIOCOOCTBYET MpeABAPUTENIbHAS MOATOTOBKA, BKIIIOYAIOIIASl YTEHUE MPEIbIIyIIeH
JIEKIUH, paboTy C yueOHUKAMH.

3. PerynspHasi HoOAr0TOBKa K MPAKTUYECKUM 3aHATHUAM M aKTHBHas paboTa Ha
HUX, BKJIIOYAIOLIAs:

— MTOBTOPEHUE MATEPUAIIA JIEKIUU T10 TEME;

— 3HAKOMCTBO C IUTAHOM 3aHATHSI U CIIMCKOM OCHOBHOW M JIOTIOJHUTEIbHOU
JUTEPATyPbl, C PEKOMEHIALUSAMU I10 MTOATOTOBKE K 3aHATHIO;

— U3y4YCHHE HAyYHBIX CBEJCHUN MO JaHHOW TEeMe€ B pa3HbIX YYEOHBIX
MOCOOMIX;

— YTEHUE MEPBOUCTOYHUKOB U MIPEAJIAraeMon TOMOJIHUTENBHOMN JINTEPATYPHI;

— TOCELIEHUE KOHCYJbTAallMi C LEJbI0 BBIACHEHHS BO3HMKIIMX CJIOKHBIX
BOIIPOCOB ITPH MOJATOTOBKE K IPAKTUYECKUM 3aHATHUSM.

4. TloaroTroBka K 3K3aMeHy (B TE€UEHUE CEMECTpa), MOBTOPECHHE MaTepualia
BCET0 Kypca JUCHUIIINHBI.

PexoMenaanuu mo padore ¢ JuTepaTrypou

N3ydeHne AUCHUIUIMHBI CIEAyeT HAYMHATh C MPOPA0OTKU TEMATHYECKOTO
MJIaHa JIKIUH, yaensis oco0oe BHUMAHUE CTPYKTYpe M COAEPKaHUIO TEMBI U
OCHOBHBIX MOHATHUN. M3ydeHUE «CIIOXKHBIX» TEM CIIEIyET HAYMHATh C COCTABJICHUS
JIOTUYECKOM CXEMBI OCHOBHBIX MOHSITHM, KAaTerOpUM, CBA3E€H MEXIy HUMM.
[lenecoobpa3no mpuOETHYTh K KiIacCH(UKAIMU MaTepuaia, B YACTHOCTH MPHU
U3YYCHUU TEM, B KOTOPBIX MPHUCYTCTBYET OOJIBIIIOE KOJIMYECTBO HE3HAKOMBIX
MOHSATUH, KATErOpHi, TEOPHi, KOHIICMIINA, JTUOO HACBHIIIEHHBIX HH(pOpManuen
THUIOJIOTUYECKOT0 XapaAKTEPA.



[Ipu pabore c nureparypoil 00s3aTENbHO BBINKUCHIBATH BCE BBIXOJHBIC
JAHHBIE MO KaXJIOMY MCTOYHUKY. MOKHO BBIIUCBHIBATH KPAaTKO OCHOBHBIEC WU
aBTOpa M HMHOTJA NPUBOJUTH Hauboyiee SPKUE W IOKa3aTelbHbIE LUTATHI (C
yKazaHueM cTpanuil). MiuTe apryMeHThl «3a» WIH «IIPOTUBY» UJEU aBTOPA.

UteHne Hay4dHOrO TEKCTa SIBJISETCS YaCThIO MO3HABATENHLHON JEATEIbHOCTH.
Ee nienb — u3Bneuenue u3 Tekcta Heo0xoaumMon undopmaruu. OT TOro Ha CKOJIbKO
OCO3HaHHA YHUTAIOUIMM COOCTBEHHAss BHYTPEHHSS YCTaHOBKA (HAMTH HY>KHbIE
CBEJCHUS, YCBOUTh HH(MOPMALMIO TOJHOCTHIO WJIM YaCTUYHO, KPUTHUUECKH
MPOAHAM3UPOBATh MaTepual M T.I.) BO MHOTOM 3aBUCUT 3(P(HEKTUBHOCTH
OCYIIECTBIIIEMOTO ICUCTBUSL.

Hcnonp3yiiTe OCHOBHBIE YCTAaHOBKU NP YTCHUH HAYYHOTO TEKCTA:

1. uHpOpMAITMOHHO-TIONCKOBAasE (3aJjaya — HAWTH, BBIICIUTh HCKOMYIO
UH(pOpMaLHIO);

2. ycBauBaromiasi (yCUiusi YUTaTells HalpaBJIeHbl HA TO, YTOOBI KaK MOKHO
MOJIHEE OCO3HATh W 3alIOMHHUTHh KaK CaMH CBEJICHUS M3JlaraeéMble aBTOPOM, TaK U
BCIO JIOTHKY €T0 PacCyXJIeHUN);

3. aHAIMTUKO-KpUTHUYECKasd (YUTATENIb CTPEMHUTCS KPUTHUUYECKA OCMBICIUTH
MaTepHa, MPOoaHAIM3UPOBAB €T0, OIIPEICTUB CBOE OTHOLIIEHUE K HEMY);

4. TBOpYecKas (Co3daeT y YyMuTaTessi TOTOBHOCTh B TOM MJIM MHOM BHJI€ — Kak
OTMPABHOM MYHKT JIJIsl CBOMX PACCYKJICHUI, KaKk 00pa3 JJid IeUCTBUS IO aHAJIOTUH
U T.OI. — UCHONB30BaTh CYXKIEHHUS aBTOpa, XOJA €ro MbICIEH, pe3ynbTar
HaOMIoICHUS, Pa3padOTaHHYI0 METOAMKY, JOMOJHUTh HMX, MOJBEPrHYTh HOBOM
MIPOBEPKE).

Jlst paboThI ¢ HAYYHBIMU TEKCTAMU NIPUMEHSINUTE CIACTYIONINE BUIbI UTCHUS

1. Oubnuorpaduyeckoe — MpOCMATPUBAHHWE  KApPTOUEK  KaTajora,
PEKOMEH IaTEIBHBIX CITMCKOB, CBOJIHBIX CIIMCKOB JKYPHAJIOB U CTaTeH 3a rojl ! T.I1.;

2. MPOCMOTPOBOE — HCIIOJIb3YETCS I MOMCKa MaTepuajoB, COAEpIKaIUX
HY)KHYI0O HHGOpMAIHO, OOBIYHO K HEMYy MPUOErarT cpa3y mociie padoThl CO
CIIUCKAMHM JIUTEPATYphl U KaTaJIOraMH, B pe3yJIbTaTe TAaKOTO MPOCMOTpa YHUTATEITh
yCTaHaBJIMBAET, KaKW€ W3 HCTOYHUKOB OyAyT HCIOJIb30BaHBI B JalbHEHIIEH
pabore;

3. 03HAKOMHUTEJIbHOE — TMOAPAa3yMEBAET CIUIONIHOE, JAOCTATOYHO MOAPOOHOE
MpOYTEHUE OTOOpPaHHBIX CTaTed, TJIaB, OTACJIbHBIX CTpPaHUIl, LEIb —
MO3HAKOMHTHCS C XapaKTepoM HMH(OpMaIMH, y3HATh, KAaKWE BOMPOCHI BHIHECEHBI
aBTOPOM Ha PACCMOTPEHUE, MPOBECTH COPTUPOBKY MaTepuaa;

4. nzyyaroliee — npeArnojaraeT JOCKOHAIbHOE OCBOCHHE MaTepuania; B X0/
TAKOTO YTCHHUS TIPOSBIISICTCS JIOBEPUE YUTATENSI K aBTOPY, TOTOBHOCTH INPHUHSTH
U3JI0OKEHHYI0 HMH(OpMAIMIO, pealu3yeTcsli yCTaHOBKAa Ha MPENETbHO TOJIHOE
MOHMMaHWE MaTepuaa,

5. aHaTUTHUKO-KPUTUYECKOE M TBOPYECKOE YTCHHE — JIBa BHJA YTCHUS
ONMu3KHe MeXay coOOW TeM, YTO YYacTBYIOT B PEIICHHHM HCCIIEJOBATEIbCKUX
3aga4. [lepBblid M3 HUX OpPEANONAracT HAINPABJICHHBIA KPUTHYECKUN aHAIU3, KaK
camoil nH(opmaIuu, Tak U ClocoOOO0B €€ MOTYyYEHUs U Moa4ud aBTOPOM; BTOPOE —
MOWCK TEX CYXJICHUU, (PaKTOB, MO KOTOPHIM WM B CBSI3U C KOTOPHIMH, YUTATEIh
CUHMTAET HY>KHBIM BBICKa3aTh COOCTBEHHBIC MBICITH.



OCHOBHBIM JJII CTYJEHTA SBIIACTCA H3y4Yarollee YTCHHE — HMEHHO OHO
no3BoJiieT B paboTe ¢ y4eOHOM IMTEpaTypodl HakaruiMBaTh 3HAHUS B
npodecCHOHAIBHOM 001aCTH.

[Ipu paboTe C nUTEpaTypoll MOXKHO HCIOJIB30BaTh OCHOBHBIC BH/IBI
CHCTEMAaTHU3UPOBAHHOMN 3aITMCH MIPOYUTAHHOTO:

1. AHHOTHpOBaHME —  TpPEACIBHO  KpaTKO€  CBSI3HOE  OIHCaHWE
IPOCMOTPEHHON WIIM MMPOYUTAHHON KHHUTHU (CTaThH), €€ COJEpKaHuUsl, HCTOUHUKOB,
XapaKTepa U Ha3HAYCHHSI.

2. IlnanupoBanme —  KpaTkas  JIOTHYECKas  OpTaHM3aIus  TEKCTa,
pacKpbIBaIOIIAs COJEPKaHUE U CTPYKTYPY U3yd4aeMOro MaTepuania.

3. TesupoBaHue — JIAKOHMYHOE BOCITPOM3BEIICHNE OCHOBHBIX YTBEPIKICHUI
aBTOpa 0e3 nmpuBieueHus: GaKTUIECKOro MaTepHaa.

4, ]_II/ITI/IpOBaHI/IC — JOCJIOBHOC BBIIIMCBIBAHHUC M3 TCKCTAa BBIICPIKCK,
H3BH€H€HHﬁ, HanoOoee CYIICCTBCHHO OTPaXXarollluX Ty WK HHYIO MBICJIb aBTOpaA.
5. KOHCHCKTI/IpOBaHI/IG — KpaTKOC H IOCJICHOBATCIBHOC HM3JIOKCHHUC

COACPKAHUA ITPOYUTAHHOIO.

IHoaroroBka K KOJUIOKBHYMY
[Ipy TDOArOTOBKE K cHadye€ KOJUJIOKBUYMa PEKOMEHIYETCS IOJIb30BATHCS
MaTepuaiaMy JICKIUA U PEKOMEHIOBAHHOMN JTUTEPATYPOH.

IToaroroBka K caMOCTOATEILHOM padoTe

[Ipy MOArOTOBKE K CaMOCTOSTENIbHOW pabOTe PEKOMEHYETCs MOJIb30BAThCS
MaTepruajlaMM JIEKIUHA, PEKOMEHJAOBAHHOM JIMTEPATYPOH M PECYpCAMU MHTEPHET.
Bomnpockl, kKOTOpble BBI3BIBAIOT 3aTPYJHEHHE MPU TMOJATOTOBKE, JOJKHBI OBITh
3apaHee CcOpMyTUPOBAaHBI U O3BYYEHBI BO BpeMs 3aHSATUNA B ayJUTOPUU IS
JIOTIOJTHUTEJILHOTO pa3bsiCHEHUsI mpenogaBaTteneM. I[Ipu oTBeTax Ha BONPOCHI
CaMOCTOSITeILHOM pabOThI HA/IO JIOTHYECKH IPaMOTHO BBIpaXKaTh 1 0OOCHOBHIBATh
CBOIO TOUYKY 3pEHHSI, CBOOOHO ONEPHUPOBATH MOHATHAMU U KaTETOPUSIMHU.

IHoaroroBka K 3K3aMeHy

B mponecce moaroToBKH K 3K3aMEHY, CICAYET JIMKBUIUPOBATH UMEIOIIUECS
npoOenbl B 3HAHMAX, YIUIYOWTb, CHCTEMAaTU3UPOBATh M YIOPSIOYUTH 3HAHUA.
Oco0o0e BHUMaHUE CICAYET yACIUTh OPTaHU3AIMKU TOJATOTOBKH K dK3aMeHaM. J[Jis
ATOTO BAXKHBI CIEAYIOIIME MOMEHTHI - COOJIIOJICHHE PEXKUMa JIHS: COH HE MEeHee &
4acOB B CYTKM; 3aHSTHs 3aKaHYMBAaTh HE IMO37HEE, 4eM 3a 2-3 yaca J0 CHa;
MPOTYJIKK Ha CBEXKEM BO3/lyX€, HEYTOMUTEIbHBIE 3aHATHS CIIOPTOM BO BpeEMs
MepephIBOB MEXKIY 3aHATUAMH. Hanudue TOoJIHBIX COOCTBEHHBIX KOHCIIEKTOB
JICKIUN SIBJISIETCS HEOOXOIUMMBIM YCIOBHUEM YCHENIHOW caauu sk3ameHa. Ecnu
MpoMyIlleHa Kakasi- JMOO0 JIEKIHs, HEOOXOIWMO €€ BOCCTaHOBUTH, OOyMaTh,
YCTPAHUTh BO3HUKIIKWE BOIMPOCHI, YTOOBI 3allOMHHAHWE Marepuana ObLIO
oco3HaHHbIM. CielyeT MTOMHUTb, YTO MPHU MOJITOTOBKE K K3aMEHaM BHayaje HaJio
MPOCMOTPETh MaTepuasl MO BCEM BOMpOcCaM CJaBaeMOW UCIUIUIMHBI, J1ajiee
OTMETUTHh a1 ceOsa Hambojee TpPYyJAHBIE BOMPOCHI M OO0S3aTEIBPHO B HUX
pazoOpatbcsd. B 3akmroueHue emie pas IeliecooOpa3HO TOBTOPHUTH OCHOBHBIC
MOJI0KEHMUSI.



Vil. MATEPHAJIIBHO-TEXHUYECKOE OBECIIEYEHHUE

JUCHMUILIAHBI

JlekioHHast ayauTopusi (MyJIbTUMEIUNWHBIA TPOEKTOP, HACTEHHBIA DSKpaH,

HOYTOYK).

VIIl. ®OHJ OHEHOYHBIX CPE/ICTB

l. IlacnopT oLleHOYHBIX CPEACTB MO AUCIHHUIINHE «bHOTEeXHOI0T U

Kox u gopmy:nposica Aranbl GOPMUPOBAHHUS KOMIIETEHIUH
KOMIIETEH I H
OCHOBHBI€E 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIUILINH,
Crioco0eH OKa3bIBaTh 3uact COBPEMEHHOE COCTOSIHHE B 001aCTH OMOTEXHOJIOTUH.
MH(OPMALHOHHYO [IpUMEHATH 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH IS
TTIOAACPHKKY penienus GMOTEXHOJIOIHYECKHX 3a/1a4 M OKa3bIBaTh
ClLCHHATICTAM, Vmeer MH()OPMAILIMOHHYIO MOIEPKKY CIIEIUATICTaM,
OCYHICCTBIIAIOINM OCYLIECTBIISOIIMM HAYYHO-HCCIIE0BATEILCKUE PabOThI B
Hay1HO- 0071acTH GHOTEXHOJIOTUH.
MCCIIEIOBATENIBCKHE
patdorsr (IK-2) Bnaneer Hayuroit uadopmanueii B 061acTi GHOTEXHONOTUH.
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILINH,
CrI0coBeH OKA3BIBATE 3HaeT COBPEMEHHOE COCTOSIHME JINTEPATYPHBIX HCTOUYHUKOB B
MH(OPMALHOHHYIO 001acTi OMOTEXHOJIOTUH.
TIOIEPIKKY [IpUMEHSTH 3aKOHbI €CTECTBEHHOHAYYHBIX IUCIMIUIAH IS
CTIENNAITMCTAM, penreHus GMOTEXHONOTMYECKUX 3a]1a4 U OKa3bIBaTh
OCYIIECTBIIAIOIIUM Vmeer MH(OPMAIIMOHHYIO MOUIEPXKKY CIIEIUATUCTaM,
Hay4YHO- OCYIIECTBIISOIIMM HaYYHO-KOHCTPYKTOPCKHUE U
KOHCTPYKTOPCKHE 1 TEXHOJIOTMYECKHE UCTIBITAHUS B 00JIACTH GHMOTEXHOIOTHH.
TEXHOJIOTHHECCKHEC Hapbikamu orcKa He0OX0AMMON HH(POPMALINY B
ucrbrramms (ITK-5) Buageer npodecCHOHATbHBIX 0a3ax JAHHBIX O pa3pabOTKax B 00J1aCTH
OMOTEXHOIIOTHH.
N KOHTpomHpyeMbie Kol ¥ STarbI OlEeHOYHBIE CPEICTBA - HANMEHOBAHHE
. /;1 Ppa3aenbl/TeMbl (dhopMupoBaHUs . IIPOMEKYTOUHAs
TTACITUTITIHBI KOMITETCHITHIA TEKyINH KOHTPOJIb aTTecTalus

Paznen 1. Beengenue (6
gac.)

Tewma 1. IIpenmer n
3a/1a4 OMOTEXHOJIOTHH.
Tema 2. Bo3HukHOBEeHHE U
pa3BuUTHE OMOTEXHOJIOTHH.
Pasnen 2. OcHoBHOE IK-2
1. |conepxaHue JUCITUTUTHHEI '
ouorexnosorus (60 TK-5
YacoB).

Tema 1.
Mukpoopranus3Msl ¥ UX
KU3HEIEATEIbHOCTb.
Tema 2. [IpompItneHHAS
MHUKPOOHOJIOTHS U IPYTHE

3HaeT:

Cnava xomtokBuyma (YO-2)
CobecenoBanue (YO-1).
I'pynmoBas nuckyccus (YO-
4).

BrinosiHeHre KOHTPOJIBHOM

pa6otsl (ITP-2)

'Ymeer: |I'pynmosas auckyccus (YO-

Cpaua xomwtokBuyma (YO- | DK3aMeHaAIIMOHHEIS

2) Borpockl Ne 1-32
CobGecenoBanue (YO-1).

4).
Brlinonnenne KOHTPOJIBbHOM
pa6ots (TTP-2)

Baaneer | Cnaua xomwiokBuyma (YO-




o0JacTu MpUMEHEHUS
MUKPOOPTaHU3MOB B
OMOTEXHOIIOTHH.

Tema 3. TexHonorus
MHUKPOOHBIX (pepMEHTOB.
Tewma 4. I'ennas
HHKEHEpHs U 00acTu eé
MPUMCHEHUSI.

Tema 5. [IpoGiemsr n
MEPCIEKTUBBI
OMOTEXHOJIOTUHY.

2)

4).

CobGecenoBanue (YO-1)
I'pymmoBas auckyccus (YO-

BrinosiHeHUE KOHTPOIBHOMN
pa6otsr (TTP-2)

Il. IIkana oueHnBaHus1 YPOBHA C)OPMUPOBAHHOCTH KOMIIETEHM 110
aucuMIviuee «buorexuosaorus »

Koa u Itanbl GOPpMHUPOBAHHS KpUTEepUuM nokKa3aresjim
(¢opmynupoBka | KOMIeTEeHUNH
KOMIIETeHIINH
CrniocobeH 3HaeT OcHoBHBIE 3HaHHE OCHOBHBIX CriocoOHOCTB
OKa3bIBaTh (ToporoBbIif 3aKOHBI MIOHATUI J1aTh
WH(POPMALIMOHH | YPOBEHB) €CTeCTBCHHOHAYY | MPEeIMETHOM oTpeIeIeHUsI
VIO IOAJCPIKKY HBIX JUCLUIUIMH, | objactu OCHOBHBIX
CHELUAINCTAM, COBPEMEHHOE HCCIIeI0BaHNS, MTOHATHUH
OCYIIECTBIISIOII COCTOSIHUE B COBPEMEHHOTO npeaMeTHOR
M Hay4HO- obnactu COCTOSTHUSI B 00J1aCTH | 00JIacTH
HCCIIEI0BATEIb- OMOTEeXHONOrUN. | OMOTEXHOJIOIUY; HCCIIEI0BaHNS,
cKue paboThI UCTIOJB3YSI
(TIK-2) 3HAHHSA
OHOJIOTHH,
9KOJIOTHH,
XVMUHY;
yMeEeT IIpumenaTs YMETh NPUMEHSTH YMenue
(IpOBHUHYTHIN) | 3aKOHBI 3aKOHBI OHOJIOTHH, OOBSACHATH
€CTECTBEHHOHAYY | 9KOJIOTHUH, XUMUH, 3a1a9u
HBIX JUCHUIUIMH | MUKPOOHMOJIOTUH MPU | MPOMBIIIICHHOM
JUTSL PELICHUs peleHun MHUKPOOUOJIOTHH
OroTexHoNorn4ec | OMOTEXHOJOTHYECKH | M JPYTHX
KHX 3a7a4 U X 3a/1a4. oOmacteit
OKa3bIBaTh NPUMEHEHUS
MH(POPMAILIIOHHY MHUKPOOPTaHH3-
10 TIOJIJIEPKKY MOB B
CHEUaINCTaM, OMOTEXHOJIOTUH U
OCYILECTBIISIOMIN OKa3bIBaTh
M Hay4YHO- UHQOPMAITUOHHY
HCCIIEIOBATEIIBCK 10 TIOJIJIEPKKY
ue paboThl B CHELUAINCTaM,
obnactu OCYIIECTBIISIOIIH
OMOTEXHOJIOTHHU. M Hay4YHO-
MCCIIEIOBATENbCK
ue paboThI B
obnactu

OMOTEXHOJIOTUH




BJIaJI€eT Hayunoit Bnaners HayuHOMI CriocobHOCTB
(BBICOKMIN) uHpopMaImeii B nH(popmarueii B OKa3bIBaTh
obnactu obnactu UH(QOPMAIOH-
OMOTEXHONOTMU. | OMOTEXHOJIOTHH. HYIO TIOJICPIKKY
CIELUAINCTaM,
OCYILECTBIISIIO-
[IMM Hay4HO-
UCCIIe10BaTEIb-
CKHe paOOTEHI
CrniocobeH 3HaeT 3HaHUE OCHOBHBIX CriocoOHOCTB
OKa3bIBaTh (moporoBbIii OCHOBHLIC MOHSATHH JaTb
WH(GOPMAITMOHH | YPOBEHD) SAKOHb MIPeAMETHON oTpeIeTICHUS
VIO IOAJEPIKKY oOnactu OCHOBHBIX
€CTECTBCHHOHAYY .
CHECLUAINCTAM, UCCIIeI0OBaHNS, TOHSTHHA
HBIX JTUCLUIUINH, .
OCYILECTBIISIONI COBPEMEHHOTO npeaMeTHOR
COBPEMEHHOE
¥M Hay4HO- COCTOSTHHSI B 00J1aCTH | 00JIacTH
COCTOSIHUE
KOHCTPYKTOPCK OMOTEXHOJIOTUH; HCCIIeIOBaHuS,
JUTEPATyPHBIX
ue u UCTIOJB3YSI
HCTOYHUKOB B
TEXHOJIOTHYECK 3HaHUS
obnactu
1€ UCIBITAHUS - Ouosiorum,
(TIK-5) ' 9KOJIOTHH,
XHMUUY;
yMeeT YMeTh NPUMEHSTh YMenue
(IpoABUHYTHIN) 3aKOHBI OMOJIOTHH, OOBSICHATH
[MpumensTh 9KOJIOTHH, XUMHH, 3a7aum
3aKOHBI MHUKPOOHOJIOTMH NPH | IPOMBIIITICHHON
€CTECTBCHHOHAYY | PELICHUU MHUKPOOHOJIOTHH
HBIX TUCHUIUIMH | OMOTEXHOJIOTHYECKH | M JPYTHX
JUTSL pETICHUS X 3a/1a4. obnacreit
OnoTexHoNoru4ec MIPUMEHEHHUS
KHX 3a]1a9 U MUKPOOPTaHH3-
OKa3bIBaTh MOB B
WH(POPMAITUOHHY OMOTEXHOJIOTUU U
10 TIOJIJIEPKKY OKa3bIBaTh
CIIEIATTUCTaM, UHQOPMAITUOHHY
OCYILECTBIISIOMIN 10 OAJIEPKKY
M Hay4yHO- CHELUAINCTaM,
KOHCTPYKTOPCKHE OCYIIECTBISIONIN
u M Hay4yHO-
TEXHOJIOTHYECKHE KOHCTPYKTOPCKHE
UCTIBITAHUS B u
obnactu TEXHOJIOTHUECKHE
OMOTEXHOJIOTUH. UCIIBITaHUS B
obnactu
OMOTEXHOJIOTUH
BJIaJIEET Biraners HayuHO CriocobHOCTh
(BBICOKHMIA) HaBbIKam nHpOpMaLen o OKa3bIBaTh
paspaboTkax B UHGOPMAIUOH-
romcia obnactu HYIO TTO/JIEPKK
HEO0XO0IMMOMH Y PKKY
OMOTEXHOJIOTHH. CHELUAINCTaM,
UHPOpMAITUH B
OCYILECTBIISIO-
pohecCUOHANBH
UM Hay4HO-
BIX 0a3axX JaHHBIX
KOHCTPYKTOPCKHE
0 pa3pa0oTKax B "
oOnactu
TEXHOJIOTHUECKHE
OMOTEXHOJIOTUH.

HUCIIBITAHUSA B
o0OJactu




OMOTEXHOJIOTUH

HpO(l)eCCI/IOHaJIbHLIe KOMIICTCHIIMHA BBINTYCKHUKOB H HHAUKATOPLI HX

JOCTHKCHUSA .
3amaua I1/] Kon u Ko u HaumeHoBaHue unankaropa | OcHoBaHue
HauMeHOBaHUe JOCTHAKEHUsI MPO(PecCHOHAIBLHOMI IIC,
npodgeccHoOHATBLHOI KOMITETEHI[HH aHaIu3
KOMIIeTEeHLIMH OonbITA)
Tun 3aga4 npogecCHOHAIBbHOM IeATeJILHOCTH . HAYYHO-UCCIIeI0BATEIbCKUI
OcyuiecTBieHue IIK-2  Cnocoben | IK-2.1. 3naer npaBmia npoBefeHus | AHamn3
BCIIOMOTATE/IbHON | OKa3bIBAThH NIEPBUYHOTO TMOUCKAa WH(POPMAIUU O OIIbITA,
HAYYHO- MH(OPMALMOHHYIO | (DPU3HKO-XUMHYECKHX CBOMCTBaAxX I1C:
HCCJIEIOBATENLCKOM | OIEPIKKY BEIIECTB M AHAIUTUYECKUX METOIaxX 19.002
IEATEIbHOCTH MO | CHELHAIUCTaM, (B T.4., C KCII0JIb30BaHUEM 26.014
PEIICHUIO OCYIIECTBISIONUIMM | TATEHTHBIX 0a3 JaHHBIX) 40.011
(GyHIaMEHTAJIbHbIX | HAY4HO- K-2.2. Ymeer IIPOBOJUTD 40.012
3a/1a4 XUMHUYECKOW | MCCIIeIOBATENILCKUE | IEPBUYHBIM TIOMCK HH(pOpMAIMH O 40.033
HAIPaBJIEHHOCTH; paboThI (U3NKO-XMUMHYECKIX CBOMCTBax 40.136
paspaboTka BEIIECTB M AHAJUTUYECKUX METOIaX
BEIIIECTB u (B T.4., c HCIIOJI30BAHHEM
MaTepuasoB, MaTEHTHBIX 0a3 JIAaHHBIX )
co3IaHue HOBBIX IIK-2.3. Cnocoben MIPOBOJIUTH
BHJIOB XHMHYECKOU NEPBUYHBIM TOUCK HHPOpPMAIMH O
MPOIYKITHH (DUBHKO-XUMHYECKHIX CBOMCTBAX
BEIIECTB U AHAJUTHYECKUX METOJaX
(B T.4., c WCIIOJIb30BAHUEM
MaTEeHTHBIX 0a3 JaHHBIX )

Tun 3axa4 npogeccuoHATbHOI 1eITeTbHOCTH . TEXHOJIOTHYEeCKU
OcymiecTBieHne IIK-5. Cmooco0Oen | IIK-5.1. Biageer HaBbIKaMu IIOMCKa TIC:
BCIIOMOTaTeJIbHOM | OKa3bIBaTh HEe0o0X0 MO uH(popmManuu B 19.002
Hay4yHO- MH(OPMALIMOHHYIO | TPO(eCcCHOHANBHBIX 0a3aX JAAHHBIX O 24.028
MCCJIEI0BATENbCKON | TOAJIEPKKY (UBUKO-XMMHYECKHIX CBOMCTBax 26.001
eI TeIIbHOCTH CIICI[UAIIFCTaM, BEIIECTB M aHAJIMTHYECKHX METOHax 26.006

OCYIIECTBISIONUM | (B T.4., TATCHTHBIX ) 26.014
Hay4HO- IIK-5.2. Cocrasiser 0030p 40.043
KOHCTPYKTOPCKHE JUTEPAaTypHBIX  HMCTOYHHUKOB IO 40.044
paboTsl U | 3a1aHHOM  TeMe  (U3UYECKON | 40.105
TEXHOJOTHYECKHE AQHATUTUICCKOW XUMHH, O(POPMIISICT
HCIIBITAHHUS OTYETHI O BBHIMOJHEHHOH paboTe IO

CIICMaJIbHBIM TJIaBaM (I)I/I3I/I‘-ICCKOI71 u




AHAJIMTUYECKOU XWMHUHM MO 3aJaHHOU
dbopme

MeToauyecKkue peKoMeHIaluM, oNpeesiiomue mMpoueaypbl OleHNBAHUS

PE3YJIbTATOB OCBOCHHUA NUCIHUIIJIUHBI

IIpome:xkyTouHass arrectaumMs CTyAeHTOB. [IpomexyTouHas arrecranus
CTYJEHTOB MO AUCHUIUIMHE «BHOTEXHOJOTUsS» MPOBOAMTCS B COOTBETCTBUHU C
JIOKaJIbHBIMH HOPMATUBHBIMU akTamu BV u sBisiercs 00s3aTenbHOIM.

[lo maucnunnubne «bHOTEXHOJOTHS» TPEAYCMOTPEH 3K3aMmeH (4 cemecTp).
OK3aMeH TpPOBOAUTCS B YCTHOU (popme: yCTHBIM ompoc B (opme OTBETOB Ha
BONPOCHI FK3aMEHALIMOHHBIX OUJIETOB.

Bonpocel k 3xk3amMeHy

1. [IpenmeT u 3a7a4u OMOTEXHOJIOTHUH.

2. CucreMa XMBOT0 KJIETOYHOTO MHUPA.

3. HeksieTouHBIN MUpP: BUPYCHI, BUPOU I, [IoHSITHE O TTpHOHAX.
4. Paznuuus MEXy 9yKapuoTaMu U MPOKapHUOTaMH.

5. bakrepuu u apxeu.

6. BuoTexHOJIOTUs — €CTECTBEHHBIN «IPOAYKTY» OHOpa3HOOOpa3usl.

7. CTUXUWHBIN U HAYYHBII 3Talbl pa3BUTHA OMOTEXHOIOTUH.

8. IIpombllieHHass MUKPOOMOJIOTHS, TexHu4eckas ouoxumus. CoaeprxkaHue
TEPMHHA «OUOTEXHOJIOTUS.

9.

BI:II[GJ'I CHHC MHUKPOOPIraHHU3MOB. AKceHnueckKue KYJIbTYPBEI.

Nnentudukanus.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

OCHOBHBIE TUIIBI TUTATEIIBHBIX CPE.
KynbpTuBUpOBaHNE MUKPOOPTaHU3MOB.
[TapameTpsl kprBOH pocCTa.

KaTtabonu3m u anaboimn3M.

Perynsiius metabonusma.

ArnmnapaTHoe 00ecreueHre NEPBUYHBIX U BTOPUYHBIX META0O0JUTOB.
[Tpon3BOACTBO MEPBUYHBIX U BTOPHUUYHBIX META0OJIUTOB.

[TumeBbie 106aBKH.

MosouHbie IPOIyKTHI, XJaebomneueHue. [IpoaykTsl ruapoimn3a Kpaxmania.
AJIKOTOJIbHBIE HAITUTKH.

MukpoOHbIe ya00peHHUS.

MukpoopraHu3Mbl U 3arpsI3HEHUE OKPYIKAOIIEH CPEIb.

Perynsmmst o6pa3zoBaHus SH3UMOB.

NMMoOMn3oBaHHbIE (PEPMEHTHI.

buonorudeckast 6€30MacHOCTh MPU MPOU3BOACTBE (DEPMEHTOB U APYTUX

BEIIIECTB.

25.
26.
27.
28.
29.

[Ipumenenue (epMEHTOB B TPOMBIIILJICHHOCTH.

JIHK - BemiecTBO HacCaEACTBEHHOCTH. | €eHETHUECKUM KO, CHHTE3 OelKa.
MyTtauuu u Mmytareses.

[lepenaya mpu3HAKOB U reHEeTUYECKass pEKOMOUHAITHS.

['eneTrueckas pekoMOUHAIHs IN VItro u 00J1acTH ee MPUMEHEHHS.




30. MonekynsipHO€ KJIOHUPOBAHUE.
31. buomuxka.
32. ITatenTHOE nENO.

O0pa3ubl IK3aMeHAIIMOHHBIX OWJIETOB

MUHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCUMCKOI
OEJIEPALINN
DenepajibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUYPEeKIeHUEe
BbICIIET0 00pa3oBaHUs
«/laibHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
IIIko/1a ecTECTBEHHBIX HAYK
OOII 04.03.01- Xumus
mudp, Ha3BaHUE HAPABJICHUS IMOJATOTOBKU
Jucunnivmaa « buoTeXHOJIOTHS»
dopma oOydeHuUs odHas1, 8§ ceMecTp
Peanusyromas kadenpa: buooprannueckoil XuMuu U OMOTEXHOJIOTUH
JK3aMeHAIMOHHBbIN OmyteT Ne 1
1. [IpenmeT u 3anaun 6norexHojaorun. BosuunkHoBeHue tepmuna (K. Dpekn).
2. @UIOreHETUYECKOE JIPEBO KU3HU KJIETOUHBIX opraHu3mMoB (K. Boy3).
3. Myranuu.

3aB. kadeapoit B.A. Ctonuk
M.IL.

MHUHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCHUMCKOM
OE/IEPAIINN
denepanbHOE rOCyIapCTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOE YUPeKIeHUe
BbICIIIET0 00pa30BaHUA
«/la1bHEeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
IIIko0/1a eCTECTBEHHBIX HAYK
OOIT 04.03.01- Xumus
mndp, Ha3BaHUE HAIIPABJICHUS TTOATOTOBKU
Jucuunnuna «bruotexHonorusy
®dopma o0ydeHHs OuHas1, 8 ceMecTp
Peanusyromas kadenpa: buooprannueckoit XuMuu U OMOTEXHOJIOTUH

JK3aMeHAIlMOHHBII Ouster Ne 2
1. enernyeckas pekoMOuHarus N Vitro 1 odsacTu ee MPUMEHEHHUS.
2. UmmoOunm3oBaHHbIE (hePMEHTHI
3. OTnuuus )KUBOTO OT HEXXUBOTO, KU3Hb U KOCMOC.

3aB. kadeapoii B.A. Ctonuk
M.IL.



Kpurepuu BbicTaB/ieHNsI OLIEHKHU CTYIEHTY HA 3K3aMeHe M0 TUCHUILTHHE
«buorexHojorus»
Ouenka «OTJINYHO»

1. JlaH TTOTHBIA ¥ MMPAaBUJIBHBIN OTBET HA OCHOBE W3YUYEHHBIX TEOPUM.

2. Marepuan MoHAT U U3yYEeH.

3. Marepuan u3JI0KEH B OINPEACICHHON JIOTMUECKOW TOCIE0BATEIIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSITEIbHBII.

Ouenka «Xopouo»

1, 2, 3, 4 — anamoruudo orMeTKe «OTINYHOY.

S. Jomymiensl 2-3  HeCylIECTBEHHBbIE OMIMOKH, WCIPABICHHBIE 10
TpeOOBAHUIO TpEINoaaBaTeisi, HaONIOJaNacCh «IIEPOXOBATOCTH» B H3JI0KEHUU
Marepuarna.

Ouenka «Y10BJICTBOPUTEIBHO»

1. YueOHbIii Marepuali, B OCHOBHOM, H3JIOKEH TMOJHO, HO IPU HSTOM
JONYIIEHBI 1-2 CyllleCTBEHHbIE OMMOKHY (HapuMep, HEYMEHUE TPUMEHSITh 3aKOHBI
U TeOPHH K 0OBSICHEHHIO HOBBIX (haKTOB).

2. OTBET HEMOJHBINA, XOTS U COOTBETCTBYET TpeOyeMol TIIyOMHE, MOCTPOEH
HECBSI3HO.

Ouenka «HeynoBi1eTBOPUTEIbHO»

1. Hesnanve wuiam HemoHMMaHuE OOJbIIed WM Hauboyiee CYIIECTBEHHOU
4acTH y4eOHOro Marepuarna.

2. JlomymieHbl CYyIIECTBEHHBIE OMMMOKH, KOTOPHIE HE HCIPABISIOTCS TIOCIE
YTOUHSIOIIHUX BOIPOCOB, MaTE€pUaJl U3JI0KEH HECBSIZHO.



O0pa3ubl OMJIETOB /151 CAAYM 3a4€eTa ¢ OLEHKOI

MUHHUCTEPCTBO OFPA3OBAHMSA U HAYKH POCCUHCKON
OE/TEPAIINA
denepanbHOE rOCyIapCTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOe
YUYpexKaeHue
BbICHIET0 NMPO(eCCHOHAIBHOT0 00pa30BaHUS
«/{aJabHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
IIIko/12 ecTeCTBEHHBIX HAYK
OOIT 04.03.01- Xumus

mmp, Ha3BaHNE HAIPABJICHUS TIOATOTOBKHI
JucuurmmHa «buoTexHomorusy
dopma 00ydeHHs OUHAs

Cemectp 8 y4eOHOro0 roja
Peanuzytomas xkadenpa: buooprannueckoit XuMuu 1 OUOTEXHOJIOTUU
buser Ne 1

1. Ilpenmet u 3anaun 6norexnonoruu. Bozuukuosenue tepmuna (K. Opekn).
2. dusioreHeTHYECKOE IPEBO KU3HU KIIETOUHBIX opranu3MoB (K. Boys).
3. Myrauuu.

3aB. kadeapoit B.A. Ctonuk

M.IL

MMHUCTEPCTBO OEPA3OBAHUS 1 HAYKH POCCUIMCKOM
OE/IEPAIINN
PeagepajibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
YUpexKIeHue
BbICIIET0 NMPO(PecCHOHAIBHOI0 00pa3oBaHUA
«/laibHEeBOCTOUYHBIN (eepaIbHbII YHUBEPCUTET)
IIIko/12 ecTECTBEHHBIX HAYK

OOII 04.03.01-Xumus

H.II/I(I)p, Ha3BaHHMC HAIIPABJICHUS TOATOTOBKH

JucuunimHa « bUMOTEXHOJIOTHSI»

®opma o0ydeHHs OYHas

Cemectp 8 y4eOHOro roja

Peanmusyromas kadenpa: buooprannueckoit XuMuu U OMOTEXHOJIOTUU

buser Ne 2
1. lenernueckast pekoMOuHarus in Vitro 1 00acTu ee MPUMEHEHHUS.
2. UmmoOunm3oBaHHbIe (hePMEHTHI
3. OTiuuus )KUBOTO OT HEXXUBOTO, )KU3Hb U KOCMOC.

3aB. kadeapoit B.A. Ctonuk

M.IL



Kpurepuu BpicTaB/IeHNs OLCHKH CTYAEHTY HA 3a4eTe N0 JMCHUILIMHE
«buorexHoJI0rusA»

Ouenka «3a4TeH0» - BBICTABISIETCS CTYIEHTY, €CJIM OH TNIyOOKO U MPOYHO
YCBOWI INPOTPaMMHBIM MaTepuall, 'PaMOTHO M IO CYLIECTBY H3JIaracT €ro, He
JOIyCKasi CYyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABUIIBHO
IIPUMEHSAET TEOPETHUYECKHUE MOJIOKEHHSI IIPU PELIEHUM ITPAKTUYECKUX BOIIPOCOB U
3a]a4, BJIAJICET HEOOXOAMMBIMU HABbIKAMH UM MPUEMAMM MX BBIIOJHEHUS,
JIOTTYCTHUMBI HEKOTOPbIE HETOYHOCTH, HEJOCTATOUHO MPaBUIIbHBIE (POPMYINPOBKHU.

Ounenka «He 3a4TeHo» - BBICTAaBISAETCS CTYIEHTY, KOTOPBIM HE 3HAET
3HAQUUTENBHOM 4YacTH IPOTPAMMHOIO MaTepuana, JOIYyCKAEeT CYLIECTBEHHBIE
OIMOKH B M3JI0KEHUMU.

Tekymas arrecrauusi CTy/IeHTOB.

Tekymas arrectauus CTYJEHTOB [0 JUCHUIUIMHE MPOBOJAUTCS B
COOTBETCTBHM C JIOKaJbHBIMH HOPMATHUBHbIMU akTamu JIBDY wu sBugercs
oOs3aTenbHOM. Tekymias arrectanmus MO0 AUCHUIUIMHE «BHOTEXHOTOTHS»
npoBoauTcs B (GoOpMe  KOHTPOJBHBIX  MepomnpustTuii  (cobecemoBaHUM,
KOJUIOKBUYMOB, MTUCbMEHHBIX KOHTPOJIbHBIX PA0OT) MO OLIEHUBAHUIO (DAKTUYECKUX
pe3ynbTaToB  OOy4YeHUsS] CTYACHTOB M  OCYIIECTBIACTCS IPEINOJAaBaTEIIEM.
OObeKTaMu OIICHUBAHUS BBICTYIIAIOT:

- y4eOHas JUCUUIUIMHA (MOJATOTOBJICHHOCTh K 3aHSTHUSM, AKTUBHOCTH Ha
3aHATUAX, TOCENIAEMOCTh BCEX BUAOB 3aHSITUHI MO TUCIUIUINHE);

- CTETIEHb YCBOEHUS TEOPETUUECKUX 3HAHUIA;

- pe3yJIbTaThl CAMOCTOSTEIHLHOU paOOTHI.

l. YcrHblii onpoc

1.Cob6ecenoBanue (YO-1) (CpenctBo KOHTpOJS, OpPraHM30BaHHOE Kak
cnienuanbHas Oecela mpernojaBaTessi ¢ 00y4alolmMMCS Ha TEMbI, CBSI3aHHBIE C
U3y4aeMoil JUCIUIUIMHOW, W pAacCUYMTAHHOE Ha BBIICHEHHE O0beMa 3HaHUMN
oOyuJarolerocsi o ONpeneIeHHOMY paslieny, Teme, npobieme u T.1.) - Bonpocsl
o TeMam/paszesiaM JUCIUTITNHBIL.

2.KomnokBuyMm (YO-2) (CpeacTBo KOHTPOJIS YCBOSHUSI yUeOHOTO MaTepHalia
TEMbI, paszfena WM pa3/ejoB TUCIUIUIMHBI, OPraHM30BAaHHOE KaK Y4eOHOe
3aHATHE B BUJE coOeceoBaHus MpernoaaBaTes ¢ o0ydarmmumucs.)- Bornpocs no
TeMam/pasiesiaM JTUCIUIUTUHBI.

3.I'pynnoBas auckyccus (YO-4) (I'pymmoBasi JUCKyCCHS — pPacCMOTpPEHHE,
aHaAJIM3 Pa3jIUYHbIX IMO3ULIMK, TOYEK 3PEHHUs YUYEHBIX HA COJIEPKAHUE TOW WIM UHOU
npoOJeMbl, KOHIENIMK BbIOOpa MyTel MPAaKTUYECKON peam3alii CTOSAUIMX Mepes
oOydJarolMMucs 3aaad.) - Tema, BONPOCHl JJIsi OOCYXACHHS. 3agaHus s
MOATOTOBKH.

Bomnpocs! pis kosmoksuyma Ne 1
1. [Tpenmert 1 3a1auu OUOTEXHOJIOTUN
2. Bo3HukHOBEHNE 1 pa3BUTHE OMOTEXHOJIOTHI
3. Cucrema KMBOr0 OPraHMYECKOTO KIETOYHOTO MUPA.



No obk

1.

HexkneTouHslli MUp: BUPYCHI, BUPOUBL.

DyKapHOTHI U TPOKAPHUOTHI.

OraInbl pa3BUTUSL OMOTEXHOJIOTHH.

[TpoMblilIeHHAsE MUKPOOHUOJIOTHSI, TEXHUYECKAsk OMOXUMHUSL.

Bomnpocs! Ajis1 KosLIOKBIYyMa Ne 2
[IpomblliieHHas: ~ MUKPOOHMOJIOTHUS,  TEXHUYECKass  OHMOXUMHUSL.

ConepkaHue TepMUHA «OMOTEXHOJIOTHS».

2.

Brinenenue MHKPOOPTAHU3MOB. AKCEHHUYECKHUE KYJIBTYPBL.

Nnentudukamms.

HO©o~NO R W

0.

OCHOBHBIC THUITBI TUTATEIIBHBIX CPE]I.

KynsTuBHpOBaHNE MUKPOOPTAaHU3MOB.

[TapameTpbl KpUBOM pOCTA.

Karaboman3m u aHabomus3M.

Perymsimusa metabonusma.

ArnmapaTHoe o0ecleueHre EPBUIHBIX U BTOPUYHBIX META0OJIUTOB.
[1Ipon3BOICTBO MEPBUYHBIX U BTOPUYHBIX META0OJIUTOB.
MHuUKpoOpraHu3Mbl U 3arPsI3HEHUE OKPYIKAIOIIEH CPEIbl.

Bonpocsl aj15 codecenoBanus

Pa3zoen 1. Beeoenue
Tema 1. IIpeamer u 321241 OMOTEXHOJIOT UM
Tema 2. Bo3HUKHOBeHHEe U pa3BUTHE OMOTEXHOJIOTHH

NogakodPE

CTUXUNHBIN 1 HAYYHBIN TANbl Pa3BUTHSI OMOTEXHOJIOTUH.
[TpoMbliiieHHAass MUKPOOUOJIOTHSL, TEXHUYECKAsk OMOXUMHUSL.
ConepxaHue TepMUHA «OUOTEXHOJIOTUSD.

Cucrema )KUBOr0 OPraHUYECKOI0 KJIIETOYHOI'O MUPA.
buotexHoM0THsI — €CTECTBEHHBIN «ITPOIYKT» OMOpPa3HO00pa3us.
Kapn Opeku. Bo3HHKHOBEHHE TEpMUHA «OMOTEXHOIOTUS.
[Touemy BO3HMKIIA HEOOXOUMOCTh B 3TOM Hayke?

Pa3zoen 2. Ocnognoe codepoicanue OUCYuUnIuHbl OUOMexHOI02Us

Tema 1. MukpoopeaHu3ambl U ux Hcu3HedesimessbHOCMb

Tema 2. I[IpomblnieHHAsi MUKPOOHOJIOTHA U APYrue 00J1aCTH
NPUMEHEHUSI MUKPOOPraHUM3MOB B OMOTEXHOJIOT MU

Tema 3. TexHnosiorusi MUKpOOHBIX (pePMEHTOB

Tema 4. I'enHasi uHKeHepusi U 00J1aCTH €€ NIPUMEHEHH S
Tema 5. IIpo0JieMbl ¥ epceKTUBBI OMOTEXHOJIOT MU

ONoGThkwbDE

bakrepuu u apxeu.

['pulsI.

JKuBOTHBIE, pacTeHUS U APYTUE FYKAPUOTHI.
Paznuuus Mexxay sykapuoTaMu U IPOKapuoOTaMHu.
[TpuHLIMT 3JIEKTUBHOCTH. AKCEHUYECKUE KYJIBTYPHI.
DBoJIonus MmyTel MeTaboau3ma.

['eneruka.

MonekynsipHast OMoI0rus.



9. buomuxka.
10. CuHTeTH4YecKass OMOJIOTHS.
11. CaMpblil BBIJAIOIIMNACS SKCIIEPUMEHT B OUOJIOTUU (OTKPBITHE TOTO, YTO
JHK sBnsercsa BemecTBoM HacienctBeHHocTu. O. DitBepu, . Mak Jleon u
P. Mak Kaptu, 1944 1.)

[TarenToBanue. [Ipodeccronanbubie mpoodsiemsl. [IperoTBpalieHue pucka

TeMbl HHANBUAYAJBHBIX TBOPYECKHUX 32/1aHUM /151 TPYNIIOBO#
AUCKYCCUH
(ITpumepsl, BBIOUPAIOTCS 110 COTJIACOBAHUIO C MPEINO/IaBATEIIEM)

1. [TpupoaabIe OMOTEXHOIOTHYECKUE TTPOTYKTHI, BRIpAOaThIBACMbIC

COOCTBEHHO MUKPOOpTraHu3MaMu (HarpuMep, aHTUOUOTUKH );

2. buotexHonornueckue MpPOAYKThI, MOJYYEHHBIE C MOMONIbIO T'€HHO-
WHXCHEPHBIX IITAMMOB (HaIpUMEp, YEJIOBEUECKUN MHCYIIUH);

3. JlocTi>keHUsT TEHHOM WHXXEHepuu U TMpoOjeMbl 0e30MacHOCTH
TPAHCTEHHBIX OPraHU3MOB. [ 'eHoTepanus.

1. [IucbMeHHbIE PAGOTHI

1.Kontponbnass pabora (ITP-2)(CpeactBo mnpoBepKkd yMEHUN NPUMEHSTH
MOJIYYCHHbIC 3HAHMS [JIs PEIICHHsS 3a7ad OMpPEACJICHHOTO THUMa IO TeME WU
pazneny) - KoMmiekT KOHTpOJIbHBIX 33JJaHUM 0 BapHaHTaM.

Tembl 111 NMCbMEHHOH KOHTPOJIbHOM padoThl Ne 1

1. [Ipenmet u 3a1aun OMOTEXHOIOTHUN
2. Bo3HukHOBEHHE U pa3BUTHE OMOTEXHOJIOTHI
3. Cucrema )KMBOr0 OPraHUYECKOI0 KJIIETOYHOI'O MUPA.
4, HexkneTouHslii MUp: BUPYCHI, BHPOUBI.
S. DYKapUOTHI U TPOKAPHUOTHI.
Tembl 111 NMCbMEHHOM KOHTPOJIBbHOM padoThl Ne 2
1. Dtanbl pa3BUTHS OMOTEXHOJIOTUH.
2. [TpomblliieHHAsE MUKPOOUOJIOT S, TEXHUYECKAs] OMOXUMHUSI.
3. [IpomblllvieHHas: ~ MUKPOOMOJIOTHS,  TEXHHUYECKass  OMOXUMHUSL.
ConeprxaHue TepMHUHA «OUOTEXHOJIOTHSY.
4, Brinenenue MHUKPOOPTAHU3MOB. AKCEHHUYECKHUE KYJIbTYPBL.
N nentudukamus.
5. OCHOBHBIE TUIIBI TUTATEIIBHBIX CPE.
6. KynbTUBUpOBaHHE MUKPOOPTaHU3MOB.
1. [TapameTpbl KpUBOHM pOCTA.
Tembl 1)1 NMCbMEHHOM KOHTPOJILHOM padoThl Ne 3
1. buorexHosornyeckre MpoOAYKThl, MOJYYEHHbIE C TMOMOIIbI) T€HHO-
WHXEHEPHBIX IITAMMOB (HaIlpUMeEp, YEI0BEUECKUI NHCYJIIUH);
2. KaraGonu3m u anaboausm.

3. Perynsiuust metabonusma.



4 AmnmapatHoe o0ecriedeHe MePBUYHBIX U BTOPUYHBIX META00IUTOB.

5. [Tpon3BOACTBO MEPBUYHBIX U BTOPUYHBIX META0OIUTOB.

6 MuKpoopraHu3MbI U 3arpsi3HEHUE OKPYIKAIOIIEH CPEeIbI.

7. [TpuponHbie OMOTEXHOJIOTHUYECKHWE TMPOIYKTHI, BbIpaOaThIBaeMEbIC
COOCTBEHHO MUKPOOPTraHU3MaMu (HarpuMep, aHTUOUOTHKH );

8. JlocTkeHHs TEHHOW WHXXCHEPUHM H  TMpoOsieMbl  0e30macHOCTH
TPaHCTEHHBIX OPTaHU3MOB. | eHoTepamnusi.

Kpurepuu ouneHky 3HaHMH YMEHUH U HABBIKOB NPH TEKYILUel NpoBepKe

|l. OleHKa yCTHBIX OTBETOB:

Ormerka "O1ian4uno"

1. JlaH MOJHBINA U TPAaBUIIBHBIN OTBET HA OCHOBE M3yYEHHBIX TEOPHIA.

2. Marepuai MoHAT U U3y4EeH.

3. Marepuan u3JI0KEeH B OINpPEACICHHON JIOTMYECKOW MOCIEe0BaTeIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSATEIbHBIMN.

Ot1merka "Xopomo"

1, 2, 3, 4 — Aganornuno orMmeTke "OTianyHo".

S. Jomymiensl 2-3  HECyIIECTBEHHBIE OMIMOKH, WCIPABJICHHBIE 10
TpeOOBaHUIO TIpenojaBaresisa, HaOaoaaNach '"MIEPOXOBATOCTh' B HU3JIOKEHUU
Marepuarna.

Or1merka "Ya0BIeTBOPUTEIHLHO"

1. YueOHubIii Matepuali, B OCHOBHOM, H3JIOKE€H TIOJIHO, HO TMpPU 3TOM
JOMYIIEHBI 1-2 CyllleCTBEHHbIE OMMOKHY (HapuMep, HEYMEHUE TPUMEHSITh 3aKOHBI
U TEOPUH K 0OBSICHEHUIO HOBBIX (DaKTOB).

2. OTBET HEIOJHBIN, XOTS U COOTBETCTBYET TpeOyeMoi ITyOHHE, MOCTPOCH
HECBSI3HO.

Otmertka "HeynoBiieTBOpuTEILHO"

1. He3nanue wnm HemoHMMaHUEe OOJIbINCH WM HamOoJiee CYIIEeCTBEHHOU
4acTH y4eOHOro MaTepuarna.

2. JlomymieHsl CyIIECTBEHHBIE ONIMOKH, KOTOPHIE HE MCIPABISIOTCS TOCIE
YTOUHSIOIIHUX BOIPOCOB, MaTE€pUall U3JI0KEH HECBSIZHO.

1. OueHka nuCbMEHHBIX padoT:

Kputepun Te sxe. M3 OILIEHOK 3a KaXXIblii BOMPOC BBIBOAUTCS CPEAHSS
WUTOTOBas OIIEHKA 3a MMUChbMEHHYIO pa0doTYy.



