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1. HOACHUTEJIbHASA 3AIINCKA
[IpenMerom u3yueHUsi B paMKax HACTOAIIETO Kypca SBIISETCS MCIIOJIb30BAHHUE >KUBBIX
OpraHu3MOB U OMOJIOTMYECKUX TMPOLIECCOB I TMPOW3BOJCTBA IPOJYKTOB IHUTAHWS,
JIEKapCTBEHHBIX MPENapaToB, PEIICHUs TPOOJIeM B 00JIaCTH SHEPTETUKH U OXPaHbl OKPYKaroIen

Cpebl.

PabGouast mporpamma cocTaBieHa B COOTBETCTBHM C ydeOHbIM 1iaHoMm 44.03.05.
Hampasnenne mnoaroroku: «llemarornueckoe oOpazoBaHuE», npoGUiIu  TOATOTOBKU
«buonorusy, «Xumua», 2023 roga Havaja IOATOTOBKH. [Ipu peanuzanumn

06pa3OBaTean01?1 porpaMmabl YHUBCPCUTET BIIpaBC IMPUMCHATH JUCTAHIIMOHHBIC
06p330BaTeJ'IBHBIe TCXHOJIOI'HH.

2. NEPEYEHb IINIAHUPYEMBIX PE3YJbBTATOB OBYYEHHUS IIO
JUCHUIIVIMHE MOAYJIIO), COOTHECEHHBIX C ITIJIAHUPYEMbBIMHA
PE3YJbBTATAMU OCBOEHUS OBPA3BOBATEJIbHOMN MPOI'PAMMBbI

2.1 lesn IUCHUIIMHBI
[{enbr0 TUCIUIUIMHBI SBISCTCS TOJIYYCHHE CTYACHTaMH 3HAHUH B 00JacTH TPaKTHYECKOTO
NPUMEHEHUS PEe3ylbTaTOB HCCIEAOBaHUN (yHIAMEHTANBHBIX HAyK — MHUKpPOOUOJIOTHH,
TCHETHKHU, OMOXUMUU, MOJICKYJISIPHON OMOIOTHH, (DU3HOJIOTHH PACTCHHUHA U YKHBOTHBIX.

2.2 3agauy AMCHHUILINHBI
3amaveil TUCIUIUIMHEI SIBJISICTCS O3HAKOMIICHHE CTYJECHTOB C TPAJWIMOHHBIMH U HOBEHITUMU
TEXHOJIOTHSIMH B 00JIACTM TE€HHOM M KJICTOYHOH HWHXXCHEPHMH M MHKPOOHOJIOTHU C IIENbIO
MOJTyYEHUsSI TMPOIYKTOB THUTAHMS, JICKAPCTBEHHBIX IPEMApaTOB, a TAKXKE PEHICHHUS APYTHUX
COLIMATTbHO-9KOHOMHYECKUX MPOOJIEM B 00JIaCTH PeCypCOB, SKOJIOTHH H T.1.

2.3 3naHusi 1 ymeHus oOy4ammerocsi, (popMupyembie B pe3yJibTaTe OCBOCHHUS
AUCHUILINHBI.

Koanl
B pesyabtare wusyyeHuss AUCHUNIMHBI «OCHOBBI OHMOTEXHOJOTHH» (bOpMEPyeMbIX
CTYAEHT J0JIKeH 00J1aaTh CJIeIYHIIUMH KOMIECTEeHIIUSIMH: pMupy .
KOMIIeTeHIU I

IIpogeccnonanbubie komnerenuuu (I1K):

CriocobeH ocBauBaTh U UCIOJIb30BaTh TEOpETHUECKUE 3HaHUs U npakTuyeckue | [1K-1
YMEHHMSI U HaBBIKU B MPEAMETHOIN 00JaCTH MPU pelIeHUH MPOo(heCcCHOHATBHBIX
3a1a4

NHauKaTopbl J0CTHKEHUST KOMIIETEeH NI

Kon u HanmeHoBaHMEe HHIUKATOPA JTOCTUXKECHUS IPODECCHOHATBHBIX
HAanMCHOBAHUC KOMHGTGHHI/If/i
npodeccCuoHaNBHOM
KOMIICTCHIINU

[TK-1. Cnocoben [IK-1.1. 3Haer cCTpyKTypy, COCTaB MW JIUJAKTHYECKHE €IMHUIBI
OCBauBATh U IpeAMETHOH 00acTy (IpernojaBaeMoro npeamMera).

UCIIOJIb30BaTh
TEOpPETUUYECKHE
3HaHUA U
PaKTUYECKHE
YMEHUS U HaBBbIKH B
MPEIMETHOU




o0acTH npu

pelIeHuH

npodecCHOHATBHBIX
3a7a4

3. MECTO JUCHUILUIMHBI (MOAY.JS) B CTPYKTYPE OBPA3OBATEJIbHOM

IMPOI'PAMMBbI

HI/ICHHHJ’II/IH& «OCHOBBI OMOTEXHOJIOTHH)» OTHOCUTCS K 4acCTu, (bOpMpreMOﬁ Y4aCTHHKaMHU
CCMCCTpa Ha

oOpa3zoBatenbHbIX oTHowmeHud DT/I.03

YETBEPTOM
JHUCIHIIINHAM:
e brosiornueckas Xumus,
e boranuka,
e 30001
e Opranuyeckasi XUMHUsI
e Heopranumueckass XuMust

U M3y4aeTcss B TEUYEHUE OJIHOTO
kypce. Ilporpamma kypca mnpeamnosjaraeT Hajdudue y CTYJCHTOB 3HAaHUU TIO

I[I/ICIII/IHJII/IHI)I, AJI U3YYCHHUA KOTOPBIX H€O6XOIII/IMI>I SHAaHUA JAHHOT'O Kypca:

e MukpoOuoIorus,
e ['eHeTHKA

o XMMHYECKHE OCHOBEI MpUpPOAOITIOJIb30BAHHA

o XyMHYECKasi TEXHOJIOTUs

e [Togroroska k OI'D u EI'D o Ononoruun

e [Toaroroska k OI'D u EI'D o xumun
e dopmupoBanue GYHKIMOHATBLHON TPAaMOTHOCTH HA YPOKaxX OMOJIOTHH ¥ XUMUH

4. CTPYKTYPA U COAEPKAHUE JUCHUIITIMHBI
Ounas ¢gopma 00yueHus

Cemectp IIpomesxyT
Bcero Buabl yueOHbIX 3aHATHI O4HasA
Paszpnen / tema 4acoB arrecTanus
KonrakrHas Camocr.
padora pabora
(aynutopHas) CTYIEHT
Jleknun 113 oB
Tema 1. buorexuonorus, ee 7 10 3 2 5
npeaMeT, IeMd W 3a/1a4u.
Hctopus pa3BUTHUS
OMOTEXHOJIOTMM  Kak  HayKH.
Paznensr GnorexHonoruu
Tewma 2. buorexnomnorus 7 14 3 4 7
MOJTyYEHUS] IEPBUYHBIX
MeTabonuToB. buotexHomorus
MOJTyYEHUSI BTOPUIHBIX
MeTaboIUTOB
Tema 3. [TonyyeHue MUKpOOHBIX 7 14 3 4 7
BBICOKOOUHIICHHBIX (PePMEHTHBIX
MpermapaToB.
NnMmoOunm3oBanHbIe (hepMEHTHI
Tema 4. KynbTypa KIeTOK 7 12 3 3 6




JYKapUOTHBIX OPTaHU3MOB.
TexHoI0rus Moay4YeHus
ruOpHJIOM U MOHOKJIOHAJIbHBIX
anturen. KynsTypsl
PacCTUTEIBHBIX KIETOK

Tema 5. OcHOBBI T€EHETUYECKOM 7 14 4 3 7
nHXeHepuu. Mcnonp3oBanue
METOJ0B I'eHETHUECKOM
WHXXEHEPUH JJIs1 TOJTYYEHUSI
MEJIUIIMHCKUX MPErapaToB.
I'eHHO-MH)KEHEPHBIE BAaKIIMHBI

Tema 6. buorexnomaorus 7 8 2 2 4

KPYITHOMACIITAOHBIX

npou3BoicTB KprokoHcepsaiusi.

[TpomexyrouHas arTecTanus 3a4eT
HToro mo gucuMIINHE 72 18 18 36

4.2. Copep:xkanue JIUCUMIUVIMHBI (MOAYJSA) CTPYKTYPHMPOBAaHHOE MO TeMaM
(pa3nenam)

JEKIAU
TeMa 1 BI/IOTCXHOJIOFI/IFI, cC nNpeaAMCET, LICJIIN U 3aJa4Yn. I/ICTODI/IFI PaA3BUTUA 6I/IOT6XHOJIOFI/II/I
KAaK HAYKH. PEBI[CJ'IBI 6I/IOT€XHOJ'IOFI/II/I
Hpe):[MeT U 3aa49u 6I/IOTCXHOJ'IOFI/II/I, MECTO AUCHHUIIIIMHBI B CUCTEMC 6I/IOJ'IOFI/I‘-ICCKI/IX JOUCIIUITIINH.
I/ICTOpI/I}I Pa3BUTHA HAYKHU. OCHOBHBIC 9Tallbl PA3BUTHA 6I/IOTeXHOJ'IOFI/II/I. ' nmaBHEIE
METOANYCCKHUEC HaHpaBJ’ICHI/Iﬂ 6I/IOT€XHOHOFI/II/I

Tewma 2. BruoTexHOIOTHS TOJYYEeHHs] IEPBUYHBIX METa00IUTOB. BHOTEXHOIOTHS TOTYYeHUS
BTOPUYHBIX METa0OJIUTOB

OCHOBHOM TIPUHITUTI Pa3/IeICHUs] META0OJUTOB HA IEPBUYHBIC U BTOpUUHBIE. [Ipon3BOACTBO
aMUHOKHCIIOT. [Ipon3BOACTBO BUTAaMHUHOB. [Ipon3BOACTBO OpraHUYECKUX KHCIIOT.
OrmpenenieHne TMOHATUS  «BTOPUYHBIE  META0OJIUTHI». Knaccudukanuss u  cBoiicTBa
aHTHOMOTHKOB.  [Ipom3BojacTBO aHTHOMOTHKOB.  [IpOM3BOJICTBO MPOMBIIUIEHHO Ba)KHBIX
CTEpOHI0B

Tema 3. Tlomyuenwe MHUKPOOHBIX BBICOKOOYHMIIEHHBIX (EPMEHTHBIX IIPEIapaToB.
MMMoOMIn30BaHHBIE (hEPMEHTHI

[Tomyyenne MUKpPOOHBIX BBICOKOOUYHIICHHBIX (PEPMEHTHBIX NpenapaTtoB. KynbTuBHpOBaHUE
npoayieHToB (epmeHToB. llepepaboTka KymbTypaldbHOW >KHUIKOCTH. XpomaTorpaduueckoe
¢bpaxkuoHrpoBanue HepMEHTOB.

Metonst ummoOunm3amuu  (epmeHtoB. Hocutenu pns uMMoOWnu3anud  (QepMEHTOB.
NmMMoOunm3oBanHpie (DepMEHTHI B MEIWIIMHE: HAMpPaBICHHBIM TPAHCIOPT JIEKAPCTBEHHBIX
CPEeICTB, «TE€HHM KIIETOK», 3aMecThTelbHass Tepanus. [Ipou3BojcTBa, OCHOBAaHHBIE Ha
PUMEHEHUH HMMOOUIIN30BaHHBIX (DEpPMEHTOB (MIpeBpalleHNe KpaxMaja B IIII0K03Y; OJydyeHHe
L-aMHHOKHCIIOT W3 paleMHYecCKHX CMecei; MPOU3BOJICTBO (PPYKTO3HOW MATOKH; CHHTE3
OpTraHUYECKUX KHUCIIOT). DepMeHTCOoIepKaIIHUe dTEKTPOIBI JJIsI MOHUTOPHHTA, OMOCEHCOPHI.

Tema 4. KynpTypa KIE€TOK 3YKapUOTHBIX OPraHU3MOB. TEeXHOJIOTHS IIOJIYYEHUs] TUOPHIOM U
MOHOKJIOHAJIBHBIX AHTUTCII. KVJIBTVDI:I PACTUTCIIbHBIX KJICTOK.




KynbpTypa KJIETOK 3yKapHOTHBIX OpraHu3zMoB. CTepuin3anus - Kak HEOOXOJUMOe yCIOBUE
KyJIbTUBUPOBAaHUSA KJIETOK 1in vitro. IlutatensHbie cpenbl, ux cocraB. CmocoObl
KyJbTUBUPOBAHUS KJIETOK XHBOTHBIX — CYCIIE3MOHHOE KYJIbTHBHPOBAHUE, KYJIbTUBUPOBAHHE HA
TBEpAOM cyOcTpare, KyJIbTHBHPOBAaHHE Ha MHKPOHOCHTEISX, KyJbTUBUPOBaHUE B
MHUKPOKAIICYIax.

['mOpumu3anys coMaTH4ecKuX KIETOK. TeXHOIOorHus NmoixydeHus ruopunoM. buorexnomorus
IPOM3BOJICTBA MOHOKJIOHAJIBHBIX aHTUTEN. Cxema oTOopa ruOpuIoM B CEIEKTUBHOM cpexe. Mc-
NOJIb30BAaHHE MOHOKJIOHAJIBHBIX AHTHTEN B OOJIACTM IMArHOCTHKHM M JiedeHHs 3a00JieBaHUM,
uAeHTUGUKAIMK U TuddepeHIanuy Bo30yauTeneid nHpekuuii, N3y4eHnd UMMYHHOU CHCTEMBbI
opranm3ma; apduuHas xpomarorpadpusi OHOJIOTHUECKH AKTHBHBIX COCTMHEHHH.

KynbTypsl KaUIyCHBIX KIJIETOK, X BO3MOXKHOE HCIIOJIb30BaHHE. TOTUIOTEHTHOCTHh PAacTH-
TENBHBIX  KJIETOK. PereHepaumst pacTeHMd W3  KaulycoB.  MHAyKIuUs — pa3BUTHS
MEpUCTEeMaTHYeCKUX  TKaHedl. O3I0pOBIEHHE pPACTEHMH C TOMOIIBIO  KIIOHAJHHOTO
MHKpOpa3sMHOXeHHs. [lomydenue, KyaIbTUBUPOBaHNE U THOPHIU3ALINS IPOTOILIACTOB.

Tema 5. OcCHOBBI IeHETHYECKOW HHKeHepuu. lcnonb3oBaHME METOJIOB T€HETHYECKOU
MHKEHEPUU JUIS OJYYEHUS] MEIMIIMHCKUX MpenaparoB. | eHHO-WHKEHEPHBIE BAKIIMHbI.

buorexnonorus koHcrpyupoBanus pekomOuHantHoM JIHK. Cucremsl nepeHoca
PEKOMOMHAHTHBIX MOJIEKYJl B PELUIIMEHTHYIO KIETKY. BeKTopbl cO3/aHHBIE Ha OCHOBE
Oaktepuocdaros, Bupycon, arpobakrepuii (Fi- m Ri- miasmuapl), MUTOXOHAPHAIBHON U
xnoporutactHoit JIHK, rubpunnsie Bektopbl. MckyccTBeHHbIE (U3MKO- XMMHUYECKHUE CHUCTEMBI
nepeHoca, reHeTHyeckoro marepuana: mukpouHbekuus [IHK; GomGapaupoBka vacTuriamu
TSDKETBIX MeTayuioB, MOKpeITEIX JIHK; snextpomnoparus; Ca-gochaTHbIi METOJ COOCAXKICHHS
JHK; wucnonb3oBaHue MNONMMEPOB U TE€HOB - penoprepoB. KioOHMpOBaHHME T'€HOB M MX
UACHTU(PUKALMS, SKCIIPECCHS KIIOHUPOBAHHBIX I'€HOB.

Hcnonp30BaHNE METOIOB T€HETUYECKON MHIYKEHEPUHU UIsl TOIY4YEHHs] HEKOTOPBIX MENTHAOB
u OENKOB: MHCYJIUH 4YelloBeKa; o -, 3 -, Y - UHTepdEpOH, COMATOTPONUH, COMATOCTATHH,
OpaJIMKMHUH, TIOBEPXHOCTHBIM aHTUIeH BUpyca remnatura B, kancuaHelil 6eI0K BHpyca sIypa.
['eHHO-MH)KEeHEepHbIE BaKUUHBL. [lolyueHne TpaHCT€HHbBIX )KUBOTHBIX U PACTEHUH.

Tema 6. BuorexHosorus KpynHomMacitabHbIx pous3BoicTB KprokoHcepBalus.

Hepapxuueckass ~ CTpyKTypa  OMOTEXHOJOTMUECKOTO  MPOM3BOJCTBa  (OmopeaxTop;
(YHKIIMOHAJIBHO €/MHasl LIeNb - y4YacTOK, IIeX- ; IOCJEI0BaTEeIbHOCTh OJIOKOB U MOJyJei
(YHKLIMOHAJIBHBIX YYaCTKOB; OMBITHO-TIPOMBIIUIEHHAs YCTAaHOBKA; MPEANPHUIATHE 3aKOHUEHHOTO
nuKiIa. KOMIIEKCHBIE M CUHTETHYECKHE ITUTATEIbHbIE Cpebl. FIX KOMITIOHEHTHI.

Kpurepun mnonbopa ¢epMeHTepoB MNpH pealu3alud KOHKPETHBIX Iieneil. Boiaenenue,
KOHIEHTPUPOBAHNE U OYUCTKA OMOTEXHOJIOTMYECKUX MPOJTYKTOB.

['enodonn u akropsl, BiusonMe Ha Hero. KpuokoHcepBanusi, ee 3HAUEHUE JUIS
COXpaHEeHMsI TeHO(OH/Ia pacTeHH U KUBOTHBIX. (OCOOEHHOCTH KPHOKOHCEPBAIMU KIIETOK
pPacTEHUN U KUBOTHBIX. METOIbI UX KPUOKOHCEPBALIUH.

Mertoasl OTy4eHHs! TPAHCTEHHBIX JKUBOTHBIX U PACTECHUM.

TpancreHo3 y KUBOTHBIX. lcCroib30BaHME pPETPOBUPYCHBIX BEKTOPOB, I'€HETUYECKU
MOJIM(PUIIMPOBAHHBIX SMOPHUOHANIBHBIX CTBOJIOBBIX KJIETOK, MUKpOMHBbEKIMNA. KioHupoBanue c
IIOMOILBIO IIEPEHOCA sAIpa. FICKyCCTBEHHBIE IPOXKIKEBBIE XPOMOCOMBIL.

[TomyueHue TpaHCT€HHBIX pacTeHUl. BeKTOphI HAa OCHOBE MIa3MU]] arpoOaKTepHil.

Co3ngaHue TpPaHCTEHOB YCTOMYMBBIX K BHUPYCHBIM, OaKTepUAIbHBIM U TI'PUOKOBBIM
MH(DEKIHSIM.

Cooeporcanue npakmuyeckux 3aHAMUN L0 OUCUUNTIUHE



Tema 1. «bnorexHoJiorus, ee npeamer, Hejan u 3aga4yu. Ucropust pa3Butusi 0MOTEXHOJIOTUHN
Kak Hayku. Pa3geabl OMOTEXHOJIOTMH»
IIpakTnyeckas padora 1.
Y4yeOnble nean:
1. U3yuuTh npeameT u 3aaur OMOTEXHOJIOTUU
2. OOBSICHUTD YTO TAKOE OMOTEXHOJIOTUS
3. PaccMoTpeTh nepBbie TEXHOJIOTHH C UCIOJIE30BaHUEM OHOIOTHYECKUX O0BEKTOB
4. OxapakTepu3oBaTh 0071aCTU MPUMEHEHUS COBPEMEHHON OMOTEXHOJIOTUI
5. JlaTh aHanM3 OCHOBHBIM pazjiesiaM OMOTEXHOIOTUN

Tema 2. «bUHOTEXHOJOTrHS TMOJYYEeHHS] NEePBHYHBLIX MeTa00auTOB. buHOTEexHOIOTHS
M0JIy4eHHs] BTOPUYHBIX MeTa00JIMTOB»
IIpakTnyeckas padora 2.
YueOHbIE HEJIH:
1. ChopmymupoBate OCHOBHOH NPHUHIIMI pa3ACieHUS METa0OJIMTOB HAa TMEPBUYHBIC U
BTOpUYHBIE.
2. 3yunth npou3BOICTBO AMUHOKHUCIIOT
3. U3y4uth mMpou3BOJCTBO BUTAMUHOB
4. 3yunTh NPOU3BOICTBO OPIaHUYECKUX KUCIIOT

IIpakTnyeckas padora 3.

Y4eOHble mean:

1. latb XapaKTepUCTUKY BTOPHUYHBIX META0OJIUTOB (aHTMOMOTHKH, TOPMOHBI, AJIKAJIOUJIbI,
(eHOIbHbIE COETUHEHUS, TEPIIEHOU/IbI).

2. PaccmotpeTs kinaccudukanuio aHTHOMOTHKOB.

3. Ilpoananu3upoBaTh NPOU3BOJCTBO AHTUOMOTHKOB

4. 3yunTh NPOU3BOICTBO MPOMBILIUIEHHO BaKHBIX CTEPOUIOB

Tema 3. «llosydyeHne MHMKPOOHBIX BBICOKOOYHINCHHBIX ()ePMEHTHBIX Mpenaparos.
NmmoOuIn3oBaHHbIe (hepMeHTHD)
IIpakTnyeckas padora 4.
YueOHble Heu:
1. Ilpoananu3upoBaTh KyJIbTUBUPOBAHKE MPOTYLIEHTOB (DEPMEHTOB.
2. PaccmotpeTh nporiecchl NOTy4eHUs] MUKPOOHBIX BBICOKOOUYHIIIEHHBIX (DEPMEHTHBIX
IIPENapaToB.
3. U3yunTh KyInbTUBHPOBAHUE MPOAYLIEHTOB ()EPMEHTOB.
4. OxapakTepu30BaTh UMMOOMIN30BaHHbIE (Ha HEPACTBOPUMBIX HOCUTEISAX) OMOOOBEKTHI U
UX MHOTOKpPaTHOE UCIOJIb30BaHUE.
5. JlaTh XapakTepUCTUKY HOCUTENEH ISt UMMOOWIN3AuN (PEpMEHTOB.
6. U3yunth MeTO1bI UMMOOMIIN3ALINN (DEPMEHTOB.
7. O003HAUUTH POJIb UMMOOMIIN30BaHHBIX (DEPMEHTOB B ME/IUIIUHE.

Tema 4. «KyabTypa K/I€TOK 3JYKAPHOTHBIX OPraHu3MoB. TexXHOJIOrHsi TOJYYeHHS
Fl/lﬁpI/IHOM U MOHOKJIOHAJIbHBIX AHTHUTEJI. Ky.]]l)Typl)I PACTUTECJIBbHBIX KJICTOK»

IIpakTyeckas padora S.
Y4eOHble nean:

1. laTb onpenenenne KyJlbTypbl )KUBOTHBIX KJIETOK.

2. OHpeI[eJ'II/ITI) pasiiniue MEXKAy NEPBUYHBIMHA U IIEPEBUBACMBIMU KIICTOUYHBIMU
KYyJIbTypaMHU.

3. OxapakTepu30BaTh HEOOXOJUMBIE YCIOBHS KyJIbTUBUPOBAHMS KJIETOK U TKaHEH B
yCIOBUSX IN VItro (acenrtuka, Temmeparypa, (Pu3noI0ru4ecKue yCaoBusi).



4. PaccMOTpeTh pojIb MOHOKJIOHAIBHBIX aHTUTEI B TEPAMH U MPOPHUIAKTHKE.

IIpakTuyeckas padora 6.
YyeOHble 1eIn:

1. OxapaKTepI/I3OBaTb IIOHATUEC TOTUIIOTCHTHOCTHU paCTI/ITeJIbHBIX KJICTOK.

2. 3yunTh KyJabTypbl KaJLUTyCHBIX KJIETOK, MX BO3MOXKHOE MCIoJib30BaHHe. CyClIeH3MOHHbBIS
Ky.]IBTypBI 1 UX UCITIOJIB30BAHUEC IJIA HOJIY‘-IGHI/ISI BCIICCTB BTOpI/I‘-IHOFO CHUHTCEC3a.

3. PaccMmoTpeTh mporiecchl: oJy4eHue, KyJbTUBUPOBAHUE U THOPHUIU3AITUS ITPOTOILIACTOB.

4. OxapaKTepI/I3OBaTb HUCIIOJIB30BAHUC I/I3OJII/IpOBaHHbIX HpOTOHHaCTOB B KHGTO‘-IHOfI
CEJICKIIUM U TEHHOW MH)KCHEPHHU.

Tema 5. «OcHOBBbI reHeTu4eckoii mH:keHepuu. Mcmosib30BaHHe MeETO0OB T'eHeTHYeCKOi
HHKEHEePHH IS MOJTy4YeHUs] MeTHIIHHCKHUX NpenapaToB. [ eHHO-UH:KeHePHbIe BAKIIHHbD)

IIpakTn4yeckas padora 7.
YuebHble nean:

1. ChopmupoBaTh npeacTaBieHuss 00 TeHax U UX MOJTYYCHHH;

2. PaccmotpeTs nporecc OMOTEXHOIOrUsl KOHCTpyrpoBaHus pekomOuHanTHoil JJHK.

3. U3yuuth (hepMEHTHI B TEHHOM HUHKEHEPUHU.

4. OxapakTepu30BaTh NOHATHS: BEKTOPHI CO3/JaHHBIE HA OCHOBE OaKkTeproQaroB, BUPYCOB,
arpo0aktepuii, MUTOXOHApUANbHOM U xnoporuiactHoi JIHK, rubpuanbie BEKTOpHI.

IIpakTnyeckass padora 8.
YueOHbIe nean:
1. U3yunTth kIIOHHpOBaHUE U UAeHTHPHKAIUIO pekoMOnHaHTHBIX JIHK B penunuenTHbIx
KJIETKaX.
2. BoIsBUTH 0COOEHHOCTH KJIOHUPOBAHUS T'€HOB B KJIETKAX MPOKAPUOT U DYKAPHOT.
3. JlaTb ompejerieHre OHATHS: YKCIIPECCHS KIIOHUPOBAHHBIX TEHOB.
4. OxapakTepu30BaTh BaKIMHBI, KJIacCU(UKALNIO BakKIUH. CPaBHUThH TPATUIIUOHHBIE
BAaKIIWHBI C BAKIITMHAMHW HOBOT' O ITOKOJICHU .

IIpakTuyeckas padora 9.
Tema 6. «BHOTEXHOJIOTHsI KPYITHOMACIITAOHBIX NPOU3BOACTB KpHokoHcepBanus».
Y4eOHble Hean:

1.PaccMoTpeTh HCTOPHIO OMOTHAPOMETAIUTYPI U

2. OxapakTepu30BaTh MUKPOOPTaHU3MbI, BaKHbIE B OMOTHIPOMETAUTYPriuu

3. PaccMOTpeTh METO/IbI MHTEHCUBHOHN M SKCTEHCUBHOM OYMCTKH CTOYHBIX BOJ.

4. OnpenenuTh poJib OUUCTKA KUAKUX CTOKOB MPOMBIIIEHHBIX IPEIIPUITUHN.

5. Oxapakrepu30BaTh KPHOCOXPAHEHUE U €70 BO3MOXHOCTHU

6. PaccmoTpeTh TeopeTndeckue 1 MpakTUIeCKUe BOMPOChl KpUOOHOIOTHH

5. TEPEYEHb YYEBHO-METOJIMYECKOIO OBECHEYEHUSA IS
CAMOCTOSTEJBLHOI PABOTHI OBYYAIOIIAXCS TI0 JUCHOUILUIMHE
(MOJIYJTIO)

[Tpu ocymecTBiaeHNN 00pa30BaTEIHLHOTO MPOIIEcca MO JUCIUTIIHHE (MOTyIt0) OCHOBBI
OMOTEXHOJOTHH HCIOIB3YIOTCS DIEKTPOHHBIE 00pa30BaTeIbHBIE PECYPChI, pa3MEICHHbBIE B
ANIEKTPOHHON MH(OpMaIMOHHO-00pa3oBaTenbHOU cpeae yausepcutera (QMOC ITTY):
http://dis.ggtu.ru/course/view.php?id=3305

U na mathopme ZOOM
https://us04web.zoom.us/j/72514603776?pwd=b09nUFpsRWFKcGtyL2pBMUIIM

2tCZz09



http://dis.ggtu.ru/course/view.php?id=3305

Ilepeuenns JuTEPaTYpPHI AJI51 CAMOCTOAITEIHLHONH PadoThI

1. Psabkonra I'. B. Biotechnology : (buoTtexnomorus): yuaeOHO-MeTOAMYECKOE TTocodue. - KazaHns :
KHUTY, 2012 //9BC YHUBepcUTeTCKas o6ubnmmoTexa OHJIAMH
http://biblioclub.ru/index.php?page=book&id=270250&sr=1

['opaenko B. A. Hayunsie ocHOBBI OnoTexHonoruu: yueonoe nocodue, Y. I. Hanorexnonoruu B
oumomornn. - M. : [Ilpomereit, 2012 //OBC VYHuBepcurerckas OuONIMOTEKa OHJIAWH
http://biblioclub.ru/index.php?page=book&id=240486&sr=1

[pmm6anenko H.B. buorexnonorus: yueonoe mocooue, Y. 1.-CII16.: PITIY um. A.W. I'epuena,
2011

http://biblioclub.ru/index.php?page=book&id=428265&sr=1

IlepeyeHb BONPOCOB M 3aJaHUII J1JI51 CAMOCTOATEIbHOM padoThI:
Ilepeyenb BONPOCOB sl CAMOCTOSITEIbHOM PadOTHI:

Tema 1. Buomexnonozus, ee npeomem, ueau u 3aoauu. Hcmopus pazeumus ouomexmnoiozuu
Kak Hayku. Pazoenvt ouomexnonozuu

Tloocomosbme omeemvl Ha 60NPOCHL

1. Kakue Hayku BHECIH OOJIBIION BKIIAJ B Pa3BUTHE OMOTEXHOIOTUN?

2. IlepeuncnuTe OCHOBHBIE 3TAIbl PA3BUTHS OMOTEXHOJIOTHH.

3. Kakue mpoIyKThl MOJTy4arOT METOJaMU OMOTEXHOJOTMHU M B KAKUX OTPACIAX HAPOJHOTO
X0341iCTBa OHU UCIIONb3YIOTCA?

4. JlaiiTe onpeieIeHne «TEXHOJIOTUNY» U MEPEUUCITUTE UX BUJIBI.

5. Uem otnnyarotcs Gpu3nueckue 1 XUMUYECKUE TEXHOIOTUN?

6. Uto Takoe OMOTEXHOJIOTHS U KAKOBEI €€ 1S’

7. Ilepeuncnure NpUOPUTETHBIE IS HAPOJHOTO XO3SHUCTBA HAIMpPaBICHUS OMOTEXHOJIOTHH.
8.Kakue nepBoouepeHbIe 3a/1a4u CTOSIT Mepe]; OMOTeXHOI0OraMu?

9.ITIpou3BOJICTBO KAaKUX TMPOAYKTOB OHOTEXHOJOTMH OCYIIECTBISETCS C MCIOJIb30BAHUEM
MUKpPOOHOJIOTUYECKOT0 CUHTE3a?

Tema 2. buomexnonozusa nojyueHus nepeuunHvix memaodonumos. buomexnonozun
nONYYEeHUA 6MOPUYUHBIX MEMADONUMOE
Iloo2omosbme omeemvl Ha 60NPOCHL

1. OcHOBHO# NPUHIIUII pa3/ieleHHs] META0OTUTOB HA TIEPBUYHBIC U BTOPUYHBIE.

2. XapakTepuCTUKAa BTOPHYHBIX METAOOJHMTOB (AaHTHUOMOTHKH, TOPMOHBI, AaJKaJOWIbI,

(eHOIbHbIE COeTUHEHNUS, TEPIIEHOMIBI).

3. Kiaccudukanuss aHTHOMOTHKOB.

Iloozomosbme coobwernue Ha memy:
[Ipon3BOACTBO aMUHOKHCIOT
[Tpou3BOICTBO BUTAMUHOB
[Ipon3BoICTBO OPraHUYECKUX KUCIIOT
ITpon3BoCcTBO aHTHOMOTHUKOB
[Tpon3BOACTBO MPOMBIIINIEHHO BaKHBIX CTEPOUIOB

YVYVYYVYYV

Tema 3. Ilonyuenue MUKPOOHBIX GbICOKOOUUWIEHHBIX (PEPMEHMHBIX NPEnaApamos.
Hmmoodunuzosannvie gpepmenmaol
Iloozomosbme omeemol Ha 60npocwl

1. KynpTUBUpOBaHME NPOAYLIEHTOB (DEPMEHTOB.

2. Ilponecchl nomyueHuss MUKPOOHBIX BHICOKOOYHMIEHHBIX (PEPMEHTHBIX IpenapaToB.

3. KynbruBupoBaHue npoayleHToB (pepMEHTOB.


http://biblioclub.ru/index.php?page=author&id=102799
http://biblioclub.ru/index.php?page=book&id=270250&sr=1
http://biblioclub.ru/index.php?page=author&id=53807
http://biblioclub.ru/index.php?page=book&id=240486&sr=1

ISl

HMmMMmoOunu3oBaHHbIe (Ha HEPACTBOPUMBIX HOCUTEINAX ) OMOOOBEKTH M UX MHOTOKPATHOE
UCTIONIb30BaHMUE.

XapakTepucTUKa HOCUTENEH /11 MMMOOUIN3aK (PepMEHTOB.

MeToapl UMMOOMITH3AITUH (HEPMEHTOB.

Posib *MMOOHIT30BaHHBIX ()EPMEHTOB B MEIUIIMHE.

Tema 4. Kynomypa knemok 3yKkapuomnuix opzanusmos. Texuonozua nonyuyenus cuopuoom u
MOHOKNOHANbHBIX anmumen. Kyniomypol pacmumensHbIx Kilemok
Iloozomogbme omeemul Ha 80NPOCHI

1.
2.

UYto Ha3pIBACTCS KYJIBTYPOU JKMBOTHBIX KJIIETOK.

KakoBo pa3nnune Mexy HepBUUHBIMH U TIEPEBUBACMBIMU KJICTOYHBIMHU
KyJbTYPaMH.

[epeuncnure HEOOXOAUMBIE YCIOBUS KYJIbTUBHPOBAHHS KJIETOK U TKaHEH B
yCIIOBUSX IN VItro (acentuka, Temieparypa, GU3NOIOrUIECKUE YCIOBUS).
KakoBa posib MOHOKJIOHAJIBHBIX aHTHTEJ B TEPAITNH U MPOPHIAKTHKE.
OxapakTepu3yiuTe MOHATHE TOTHIIOTEHTHOCTH PACTUTEIILHBIX KICTOK.
Bo3MorxkHOE HCIOIb30BaHUE KYIbTYPBl KALTYCHBIX KIETOK, HX. CyCIIeH3HOHHBIE
KYJIbTYPBI Ml UX HCIIOJIb30BAHUE IS TIOJIYYCHHUS BELICCTB BTOPUYHOI'O CUHTE3A.
PaccmoTpuTe mporeccsl: nmoyrydenue, KyJbTHBUPOBAaHNE U THOPUIU3AIIHS
IPOTOILIACTOB.

Tema 5. Ocnosvl cenemuueckoii UHIICEHEpUU. Hcnonvzoseanue memooog zenemuueckoii
UHIICCHEpUu onsa nojiyyenuin Meduuuucmtx npenapamaoe. Feuuo-uuofcenepubte 6AKUUHDbI
Tlooecomosbme omeemul Ha 680Nnpocosl

NS

UTo Takoe «KJIETOYHAsI HHKEHEPHs PACTEHUH M KaKOBHI ee IeH?

KaxoBo 3HaueHue TepMuna in Vitro?

UTo Takoe «TOTUMOTEHTHOCTbY KJIETOK?

[Tepeuncnure OCHOBHBIE HANPABICHUS MCIIOJIB30BaHUS KYJIbTYP M30JIMPOBAHHBIX KIETOK
Y TKaHel pacTeHui B OMOTEXHOJIOTUn?

JaiiTe onpeneneHue KaJulyCHOM TKaHu?

Pacckaxkute 0 KpuBOil pocTa KJIETOK U Mepeunucnure ee Gpaspl?

KakoBbI IPUYHHBI TEHETUYECKON FeTePOreHHOCTH KyIbTyp in Vitro?

Jlatb onpenienenne CyCcreH3uOHHBIX KYJIbTYp KIETOK.

Kakue ocHOBHBIE ycI0BUSI TPeOYIOTCS 1J1s1 KYJITUBUPOBAHUS CYCIIEH3UNA?

. UTo Takoe «13011MpoBaHHbIE IPOTOIIIACTHI?

. Kem 1 korza ObIITH OTKPBITHI HYKJIEUHOBBIE KUCIOTHI?

. Kem u xorna 6s1a pacmudposana crpykrypa JJHK?

. ITouemy 1972 ron cunraercs 1aToil OCHOBaHMsI TEHETUUECKON MH)KEHEPUH?
. Pacckaxxute 0 CTpOCHHH HYKIIEMHOBBIX KUCIIOT.

. B 4em 3HaueHue npuHIUIA KOMIUIEMEHTAPHOCTH Ul MosteKysl JIHK?

. UTO Takoe TpaHCTeHO3 U TPAaHCTEHHBIE OPTaHU3MBbI?

. Uto Takoe pekombunantHas JJHK, ee 3nauenne?

. Ilepeuncnure sTamnsl coznanus pekomounanaruoit JJHK.

. Kakue ¢pepMeHTHI IPUHUMAIOT Yy4acTHE B €€ CO3JaHuU?

. Urto Takoe murazMuaHbIi BekTop? Kakumu cBoiicTBamMu oH o0namaer?

. HazoBuTE 0COGEHHOCTH PAa3HBIX THIIOB BEKTOPHBIX CUCTEM.

. [lepeuncinre 3Tanel CO31aHNUS TPAHCTEHHBIX PACTEHUM.

. B 1em coctout cymuocts TexHonoruu cunte3a kJIHK? KakoBo 3nauenue k/[HK B

KJIOHUPOBaHUU T€HOB?



24. Ha3zoBute 0COOEGHHOCTH TEXHOJIOTUM aMIUTM(QHUKAIMKA HYKJICHMHOBBIX KHCIOT. B yem
coctout oymune amrupukanuu JJHK ot ee kinoHupoBanus?

25. Uro Takoe cekBeHupoBanue JJHK?

26. Pacckaxxute 0 BOBMOKHOCTSIX MCIIOJIb30BAHUS TPAHCTEHHBIX OPTaHU3MOB.

27. Yo TaKkoe CeNIeKTUBHBIE M MAPKEPHBIE T€HBI, PACCKAXKUTE O HUX.

28. Ilepeuncnaute TOCTUXKEHUS B 001aCTH T€HETUYECKON NHKEHEPUU PACTEHUH.

29. [lepeuncante JOCTHKEHHUS B 00IaCTH T€HETUYECKON MH)KEHEPUH KUBOTHBIX.

30. Ilepeunicnute TOCTUXKEHUSI B 0OJIACTH CO3JaHMs TEHHOMHKEHEPHBIX (papMalieBTHYECKUX
IpernapaTos.

Tema 6. Buomexnonozusa Kpynnomacuimaonusix npouszeoocme Kpuoxoucepeayus.
Tloozomosbme omeemul Ha 6ONPOCHL

1. B ueM CyIIHOCTb NOHATHUS «KPUKOHCEPBALIUA» U €ro OMOJIOrMYECKOe 3HAaUEHHE.
2. Yro takoe kpuomporekTopbl? KakoBa ux (yHKIMOHAIbHAS POJb MPH IMOATOTOBKE >KUBBIX
00BEKTOB K KPHOCOXPAHEHHIO?
3. Kakue coenHEHUs: OTHOCSTCS K IEPBUYHBIM U BTOPUYHBIM MeTa0oIuTam?
4. Kakue »3Taribl COCTaBISIOT IPOMBILIIIEHHbIH OMOTEXHOJIOTHYECKU Tporecc?
5. CyuecTByIOT JId OTJIMYUS B BBIJCJIECHUU BHEKJIETOUHBIX U BHYTPHUKJIETOYHBIX MPOAYKTOB?
[Tepeuncnure ux.
6. KaxoBa wnenp craguu OYMCTKM NPOAYKTa M KaKu€ METOJAbl HEOOXOAMMO IpH 3TOM
UCII0JIb30BaTh?
7. Kakue cnocoObl MPUMEHSIOT AJIs MOJIyY€HUsT aMUHOKHUCIOT? PacckakuTe mpeumyllecTBax
KaXJI0T0 U3 HUX.
8. Kakoii OMOTEeXHOJIOTHYECKHI METO ] HCIIONB3YIOT JUIS OJTYYECHUSI COMATOCTaTHHA?
9. Uro Takoe MHCYIMH M KAaKOBO €ro 3HayeHHE B JKH3HM 4eloBeKka?Pacckaxure o
OMOTEXHOJIOTMYECKOM METO/IE MOTYUEHUsI UHCYJIMHA.
10. Yro Takoe MOHOKJIOHAJBHBIE AHTUTENA WU TAe OHM npuMeHsAwTca? llepeuncnure nx
MPEUMYIIECTBA [0 CPABHEHUIO C TOJIMKIOHAIbHBIMU aHTUTEIAMHU.
11. YTto Takoe BUTAMMHBI U KaKOBa UX POJIb?
12. Pacckaxxute 0 MUKpOOHOJIOTMYECKOM CUHTE3€ BUTaMHHA B12
13. KakoB cioco0 MpoMBIIUIEHHOTO MOJy4eHUs BUTaMuHa B2?
14. K xakuM coeTMHEHUSIM OTHOCATCS MHTEPPEpOHBI M KAaKOBBI UX cBolicTBa? Pacckaxute o
crioco0ax MoJy4eHus UHTepPEpOHOB.
15.I1lepeuniciute OMOTEXHOJIOTHYECKHE CIIOCOOBI MOTYYEHHS BaKIUH.
16. Kakue BemecTBa Ha3bpIBalOT AaHTHOUMOTHKAMU?
17. Pacckaxxute 0 OMOTEXHOJIOTUYU IPOMBILUIEHHOTO MOJIYYeHHs] aHTUOMOTHKA.
18. Kakue coequHeHns: OTHOCATCS K BTOPUYHBIM MeTabonuTam?
19. Pacckaxkure o pepmenTax. [lepeuncnure o6mactu uX NPUMEHEHHUS.
20. IlpuBeaure mpHUMEPHI HCIONB30BaHUS (EPMEHTOB Uil JICYEHUS U JUArHOCTHKHU
3aboseBaHui
21. Yro Takoe «uMMOOMIM30BaHHBIE (epMeHTh»? Kak monydaroT MMMOOMIM30BaHHBIE
dbepMeHThI?
22. B yeMm cOCTOST MpeuMyIIeCTBA HWMMOOWIN30BAaHHBIX ()EPMEHTOB IO CPABHEHHUIO CO
CcBOOOAHBIMU (P€PMEHTATUBHBIMHU NIpenapaTamMu?
23. Yro Takoe 6roceHcopsl? PacckaxxuTe 0 MPUHIMIIAX KOHCTPYUPOBAHHS OMOCEHCOPOB.
24. Pacckaxure 00 OCHOBHOM 3a7ade DKOJIOTHYECKON OMOTEXHOJIOTHH.
25. Kakue 3agauu CTOST nepes; OMoreoTeXHOIOTHeH?
26. Kakwue menu cTosT nepea OM03HePreTHKON?

6. ®OHJI = OHEHOYHbIX CPEACTB JJIsA ITPOBEJIEHMUA
IMPOMEXYTOYHON ATTECTALMHU OBYYAIOIIUXCA 110 JAUCHUIIJIMHE



MOAYJIIO)

@OHJ  OLECHOYHBIX  CPEACTB I IPOBENEHUSA  TEKYLIEr0  KOHTPOJIA,
IIPOMEXYTOUHOM arrecTauuu npuBeneH B npuioxkeHuu. B ®OC  ucnonb3yrores
JIEKTPOHHBIE ~ 00pa30BaTeNIbHBIE  PECYpChl,  pa3MEIlEHHble B 3JIEKTPOHHOU
nH(popMannoHHO-00pa3oBarensHOM cpene yauepcuteta (QMOC I'TTY):

http://dis.qgtu.ru/course/view.php?id=3305, kpome Toro ITnardhopmer ZOOM u jitsi.

7. IEPEYEHb QCHOBHOFI U JIOIIOJIHUTEJIbHOM YUYEBHOM JIUTEPATYPHI,
HEOBXOIUMOMU J1Jis1 OCBOEHUSA ANCHUIIJIMHBI (MOAYJISA)
7.1. IlepeyeHb OCHOBHOM JINTEPATYPbI:

1. 3arockuna H.B. buorexHosorus : y4eOHHK M MPAKTUKYM IS BY30B/ TIOJ pelakiuei

H. B. 3arockunoii, JI. B. Hazapenko. — 4-e¢ wu3a., wuchnp. u jgon. — MockBa .
WznatenberBo FOpaiit, 2023. — 384 ¢. — (Bricmiee obpa3osanue). — ISBN 978-5-534-
16026-0. — Texkcr : anektponHblii / Obpa3zoBatenbHas miatdopma FOpaiit [caldT]. —

URL.: https://urait.ru/bcode/530288

2. Yeuwmna, O. H. O0mas 6uorexHonorus: yaeoHoe nmocodoue 1 By3os / O. H. Yeunna. —
3-¢ wu3n., mepepad. m jgomn. — MockBa: M3marensctBo HOpaiit, 2022. — 266 ¢. —
(Beiciiee oOpazoBanue). — ISBN 978-5-534-13660-9. — TekcT: »1eKTpOHHBIH //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/494460

7.2. IlepeyeHb JONOJHUTEILHOM JUTEPATYPbI:

1. Topnenko B. A. Hayunble ocHOBBI OuorexHojoruu: ydyeOHoe mocobue, Y. L
Hanorexnonmorun B Ouonoruu. - M. : Ilpomereit, 2012 //OBC VuuBepcurerckas
oubmmoteka onnaiiH http://biblioclub.ru/index.php?page=book&id=240486&sr=1

2. muna P., Harnsnnas OMOTEXHOJOTHMST M TEHETHYEeCcKass WH)KeHepus. 2-¢ u3f. (91).
[DnexTponHbIit pecypc] — DnekTpoH. nan. M. : U3garensctBo "Jlaboparopus 3HaHuii",
2015. 327 c. Pexxum nocryma: http://e.lanbook.com/book/66240

3. TMaBnorckas, H.E. OcHoBbl OnotexHonoruu. [DnekrponHsiit pecypc] / H.E. [TaBnoBckas,
N.B. I'opbkosa, 1.H. I'arapuna, A.1O. I'aBpunosa. OnexkrpoH. nan. Openl’'AY, 2013. 215
c. Pexxum nocrymna: http://e.lanbook.com/book/71482

8. MEPEYEHb PECYPCOB HWH®OPMAIIMOHHO-TEJEKOMYHUKAIIMOHHOM
CETU «MHTEPHEHT», HEOBXOIMUMBIX /JIA OCBOEHUSA JUCIHUIIJINHbI
MOAVYJis).
8. IlepedyeHb coBpeMeHHBIX NPO(PeCcCHOHAIBLHBIX 0a3 JaHHBIX, HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM
Bce oOyuwaromuxcs  yHuBepcuTeTa  oOecreueHbl JIOCTYNOM K  COBPEMEHHBIM
npodeccnoHanbHBIM 0a3aM JAaHHBIX M HH(QOPMALMOHHBIM CIPAaBOYHBIM CHCTEMAaM.
ExxerogHoe OOHOBJIEHHME COBPEMEHHBIX  IMPO(QECCHOHANBHBIX 0a3  JaHHBIX H
MH(OPMALIMOHHBIX CIPABOYHBIX CHCTEM OTPAXKEHO B JIMCTE aKTyalu3aluu padodyeit
IPOrpamMMbI
[Ipu ocymiecTBaeHN 00pa30BATEIBLHOTO MPOIECca MO AUCIUIUTHHE (MOIYJIIO)
«OCHOBBI OMOTEXHOJIOTMH» HCIIOJIB3YIOTCS 3JIEKTPOHHBIE 00pa3oBaTeNIbHBIE PECYPCHI,

pa3MeIeHHbIE B AJIEKTPOHHON MH(OPMAaIMOHHO-00pa30BaTEILHOW cpelle YHUBEPCUTETA
(OUOCTTTY):


http://dis.ggtu.ru/course/view.php?id=3305
https://urait.ru/bcode/530288
https://urait.ru/bcode/494460
http://biblioclub.ru/index.php?page=book&id=240486&sr=1
http://e.lanbook.com/book/66240
http://e.lanbook.com/book/71482

http://dis.qgtu.ru/course/view.php?id=3305

[Ipu ocymecTBneHUN 00pa30BaTENLHOTO IMpollecca MO AWCHHUILIUHE (MOyn0) «OCHOBBI
OMOTEXHOJIOTHH » HCIOJIb3YIOTCS 3JIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI, pa3MelIEHHbIE Ha
AIIEKTPOHHBIX HOCUTEISAX ((IIAII-HAKOUTENAX ) U KOMITBIOTEPax Kadeapsl.

[IpeseHTauuu U mMarepuaibl (TEKCThl UICTOYHHKOB, BOIMPOCHI U 33/1aHUS) B SJIEKTPOHHOM BHJIE
XpaHsATCs Ha Kadeape Ha 3JEKTPOHHBIX HOCUTEISX.

Bce oOyuaromuxcst yHHBepcUTeTa OOECMEYEHBI JOCTYIIOM K  COBPEMEHHBIM

npodecCHOHATBHBIM 0a3aM TaHHBIX U MHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.
CoBpeMeHHbBIe TPO(ecCHOHAIbHBIE 0a3bI IAHHBIX:

http://www.mon.gov.ru- OdunuanbHbli caiitt MuHHCTEpCTBa 00pa3oBaHus U HaAyKH Poccuiickoit
®denepaunu
http://www.edu.ru - ®deaepanbubiii noptan "Poccuiickoe oopazoBanue”
http://window.edu.ru - Madpopmanronnas cuctema "EnuHoe OKHO 10cTyma K 00pa3oBaTeibHbIM
pecypcam”
http://ege.edu.ru/ru/index.php - OdunnaneHbIil mopTan noauaepkku EIND
http://school-collection.edu.ru - Enunas xoyuteknus udpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://fcior.edu.ru - deaepanbHblii HEHTP HHOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
https://rosuchebnik.ru — Opunmanbueril caliT koprnopanuu «Poccuiickuii yueOHUK»
(m3patenscTBO «IPODA — BEHTAHAY): katasior u3gaTenbCTBa, METOIMYECKAs TOMOIITb JJIs
YUYUTEIeH, HOBOCTH 00pa30BaHusl.

HNudopMmanmoHHbie CIPABOYHBIEC CHCTEMBbI:
wwwe.elibrary.ru — Hayunas snexTponHast 6uOimoTeka
DNeKTpOHHO-OMOIMoTeuHasl cucTemMa «YHUBepcuTeTckass oubnmoreka online» (OO0 "CLT" -

Horosop Ne 113-10/15 ot 17.11.15),

DOnekTpoHHO-Onbnuotreunas cucrema «Jlanp» (M3garensctBo Jlawe - JloroBop Ne 374 or
05.11.15),

3BC ibooks.ru (000 «Aiibyke» Ne 19-10/15K ot 05.11.2015),

OnextpoHHas Oubnuoreka nucceprauuit PI'b (®I'YB "PI'B" - JloroBop Ne 095/04/0523 ot
02.11.15), AUBC «IPBUC».

9. Omnmucanme MaTepHAIbLHO-TEXHHYECKOIl 0a3bl, HeOOXOAMMOI I OCYIIEeCTBJIEHHSA
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

Jlnist ocyIecTBIEHHS] 00pa30BaTEIbHOTO MpoIlecca MO JAUCIUIUINHE UMEETCSl B HAJTMUUU
CIIeIyIoIIasi MaTepUAbHO-TEXHUYECKas 0a3za:

Ayauropun IIporpammHoe obecnieueHue
- yueOnas ayautopus Ne 209 mis Microsoft Windows 7 Home Basic OEM-
HPOBE/ICHUS YUeOHBIX 3aHATHH 110 BEpCHS. _
JMCIIMIUTHEE, OCHAIIEHHAS I[Taket oducubix mporpamm Microsoft Office

Professional Plus 2010, nmuuen3us Microsoft

KOMITBIOTEPOM C BBIXOOOM B UHTCPHET, X
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MYJIBTUMEANAIPOEKTOPOM;

- TIOMEIIECHUE JJISI CAMOCTOSITEIIbHOM
paboTer oOy4garormuxcst Ne 202,
OCHAIIIEHHOE KOMIBIOTEPHON TEXHUKOH C
BO3MO>XHOCTBIO TTOJIKITFOUEHUS K CETH
HuTepHeT u obecrnieueHueM 10CTymna B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-
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oOpazoBarenbHyto cpeny [TTY;

- MOMEIICHUE JJI1 CAMOCTOSTEIIbHON
paboTHI OOYYArOIIMXCS,
WNHdopMannoHHbIH
MHOTO(YHKIIMOHATbHBIN - LIEHTP
OCHAIIIEHHOE KOMIIBIOTEPHON TEXHUKOMH C
BO3MOXXHOCTBIO TOJIKIIIOYEHHUS K CETH
WuTepHeT u obecreyeHneM J0CTyma B
3JIEKTPOHHYIO0 UH(OPMAIIMOHHO-
obpasoBarenbuyto cpeay [TTY;

Ne m\nt Tun odopyroBanus Ha3nauenue
IMpoeKiHoHHbii SKpan J11s1 mpoBeieHUsI IEKITMOHHBIX 1

1 [MPAKTUYCCKUX 3aHATUI
gy — J[1s1 mpoBeIeHUsI ISKITMOHHBIX U

2 MpPaKTUYECKHUX 3aHITUI
HoviG J11s1 mpoBeieHUst IEKITMOHHBIX 1

3 YTOYK [MPAKTUYECKUX 3aHITUI

4 JleMOHCTpalIMOHHBIC MaTEPHAITBI /{7151 BBIMIOJTHEHUS MPAKTHYECKUX padoT

10. O6yuyeHre MHBAJM/I0B M JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI

[Tpu HeoOxonuMocTH paboyast IporpaMMa JUCHUILTUHBI MOXKET ObITh aAaNTUPOBaHa IS
obecrieueHust 00pa3z0BaTEIHLHOTO MPOIECCa UHBATUIOB H JIUIL C OTPAaHUYECHHBIMHU
BO3MOXHOCTSIMH 3/10p0oBbsl. JlJ1s1 3TOr0 TpedyeTcs 3asBieHHe CTYAECHTa (€ro 3aKOHHOTO
IPEJICTaBUTEISA) U 3aKII0YEHHE IICUX0JI0ro-MeauKo-neaarornyeckoit komuccuu (IIMIIK).

ABTOpBI (COCTaBUTENN): A Omenxo H0.A

[Tporpamma yTBepskaeHa Ha 3aceqanuu kadeapsr ot 16.05. 2023r., mpotokon Nel0

W.o. 3aB. xadenpoii x.0.H., TOIICHT (U ec e / _Xotynea O.B. /
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HNHaukaTopbl J0CTHKEHUA KOMITETeHIU

Kon n HanmMeHnoBan#ne MHIUKATOPA TOCTHKEHUS TPOPECCHOHATLHBIX
HaAaNMMCHOBAHUC KOMHGTGHL[I/Iﬁ
npodecCHOHAIbHON
KOMIICTCHIINN
[1K-1. Criocoben [IK-1.1. 3Haer CTpyKTypy, COCTaB U JIUJAKTUYECKHE EIMHUIIBI

OCBaWBaTh U
HCII0JIb30BATh
TEOPETUUECKHUE
3HAHUS U
MIPAKTUIECKHE
YMEHWSI U HaBBIKU B
MPEAMETHOU
oOnactu npu
perieHnn
poeCCUOHAIBHBIX
3aza4

MPeIMETHOM 00J1acTH (ITPEToaaBacMOro MpeIMeTa).

2. Onucanue nokasaresjiedl 1 KpUTepHeB OLeHUBAHMS KOMIIETEHIMII HA Pa3IHYHbIX
Tanax ux (popMUPOBaHUsl, ONMCAHHE KA OLlCeHHBAHMS.
OneHka ypOBHS OCBOCHHMS KOMIIETCHIMHA Ha pa3HBIX JTamax HX (HOpMUPOBAHHUS
IPOBOJUTCS Ha OCHOBE AU(PepeHInPOBAHHOIO KOHTPOJIS KaX/10ro MOKa3aTelisi KOMIETEHIUH B
paMKax OLIEHOYHBIX CPEJCTB, NpuBeAeHHbIX B DOC.
OneHka «3a4TeH0» COOTBETCTBYET 0A30BOMY YPOBHIO OCBOEHUSI KOMIIETEHIIUH COIJIACHO
KpUTEPUSM OLICHUBAHMSI, IPUBEACHHBIX B TAOJIUIE K COOTBETCTBYIOLEMY OLIEHOUYHOMY CPEACTBY

HanmenoBanue Kparkas [IpencraBnenue Kpurepun onienuBanus
OLIEHOYHOT'O XapaKTepUCTHKa OLIEHOYHOTO
CpeJCcTBa OILICHOYHOTI'O CPEJICTBA | cpencTBa B hoHAe
1 2 3 4
Oyenounvie cpedcmea 0Jist npO8eOeHUs MeKYUuje20 KOHmpos
Tect  (mokasarens | Cucrema TecroBbie 3ananus | Ouenka «Omauuno»
KOMIIETEHIINH CTaHIapTU3UPOBAHHBIX BBICTaBIIETCS 3a TECT, B
«3HaHue») 3aJaHui, KOTOPOM BBITIOTHEHO
MO3BOJISIOIIAs 6onee 90% 3amaHuii.
U3MEPUTH YPOBEHb Onenka «Xopouio»
3HaHUM W yMeHuH BBICTaBJISIETCS 32 TECT, B
00ydJaromerocs. KOTOPOM BBITIOTHEHO

6oimee 75 % 3amaHui.
Onenka
«Yooseremeopumenvroy»
BBICTaBJISIETCS 3 TECT, B
KOTOPOM BBITIOJTHEHO
ooiee 60 % 3aganuii.
Ornenka
«Heyodoeremsopumenvo»
BBICTABJISIETCSL 3a TECT, B
KOTOPOM BBITTOJTHEHO
meHee 60 % 3amanuii.




Pedepar
(mokazarenb
KOMIIETEHIINH
«YmeHue»)

[TponyxkT
CaMOCTOSATEIIbHOMN
paboThI
oOyyaromierocs,
MPECTaBIISIOIINIA
coboit KpaTkoe
U3JI0KEHUE B
MUCEMEHHOM BUJIE
MOJTy4YEHHBIX
pe3ynbTaToOB
TEOPETUYECKOTO
aHajam3a
onpeaeIeHHON
Hay4yHOU (yueOHo-
HCCJIEIOBATEIHCKOM)
TEMBbI, TJ€  aBTOP
packpbIBaeT CyTh
HCCIIeyeEMOM
po0JIeEMbl, MPUBOAUT
pa3nyHbIe TOUKH
3peHusi, a  Takke
COOCTBEHHBIEC B3TJISIBI
Ha Hee.

Temarnka
pedeparon

OrneHka «Omauunoy.
HCIIONB3YETCS  OCHOBHAsA
JuTEparypa mo npoodieme,

JTaHO TEOPETUIECKOE
obocHOBaHUE
aAKTyaJIbHOCTH TEMBI,
pOBEJEH aHaiu3
JUTEpaTyphl,  IOKa3aHO
IpUMEHEHNE
TEOPETUICCKHUX
MOJIOKEHU N B
npodeccroHaIbHOM
JeSITeNIbHOCTH, pabota
KOPpPEeKTHO  odopmIeHa
(opdorpadus, CTHUJIb,
IIUTAThI, CCBLIKH U T.I.).
Wznoxenune  marepuana
paboTsl OTJINYAETCS
JIOTUYECKOHN
MOCTIEI0BATENBHOCTBIO,
HATHYUEM
WJLUTIOCTPATUBHO-
AQHATUTUYECKOTO
MaTepuaia (Tabmupl,
TUarpamMMbl, CXEMbl H T.
1. — npu

HE00XO0JIMMOCTH), CCHUIOK
Ha  JIUTEpaTypHble U
HOpPMAaTHBHEIC

UCTOYHHUKH.

Onenka «Xopouwioy:
UCIIOJIb30BaHA OCHOBHAs
auTepaTypa [0 TeMe

(MeTomuueckas u
Hay4Has), JTaHO
TEOPETUUECKOE
o0ocHOBaHHE TEMBI,
PacKphITO OCHOBHOE
CoJIepKaHue TEMBI,
paborta BBITIOJTHEHA
MIPEUMYIIECTBEHHO
CaMOCTOSITEJIbHO,
COAEPKUT POOTIEMBI
MIPUMEHEHUS
TEOPETUUECKHUX

TOJIOKEHU N B
npodecCuoHaATBHON
JeATEeIIbHOCTH.
N3noxenue  marepuana
paboThI OTJINYAETCS
JIOTUYECKOMN

IoCJICa10BAaTCIIbHOCTEIO,




HaJIHU4ueM
WJLTIOCTPAaTHUBHO-
AQHAJIUTUYECKOTO
Marepuaia (Tabnuupl,
IUarpamMmbl, CXeMbl U T.
1.- TIPH HEOOXOJAUMOCTH),
CCBUJIOK Ha JIUTEepaTypHbIE
u HOpPMAaTHBHBIC
UCTOYHUKHU. Nmerorcs
HEIOCTAaTKU, HE HOCAIINE
NPUHLUIIAATBHOTO
Xapakrepa, pabota
KOppEKTHO oopmIIeHa.
Ouenka
«Yoosenremeopumenvroy» -

o6ubanorpadust
OTpaHUYCHA, HET
JIOJKHOTO aHanmm3a
JTUTEPATYPHI o
npobiemMe, TeMa paboThI
packpeITa YaCTUYHO,
paboTra  BBIIOJHEHA B
OCHOBHOM
CaMOCTOSITEIILHO,
COJICPIKHT AIIEMEHTHI
aHaim3a pealbHbIX
pooJeM. He BCE
paccmaTpuBaeMble
BOTIPOCHI U3JI0KEHBI
JOCTaTOYHO riy0okKo,
€cThb HapyIICHHS
JIOTUYECKOH
MOCJIeIOBATEIHHOCTH.
Onenka
«Heyoosnemsopumenvro»
- HE packpelTa TeMma
paboTHI. Pabota
BBITIOJTHEHA
HECaMOCTOSITENTLHO,
HOCHUT onHcaTeIbHbIN
XapakTep, €e MaTepual

U3JI0KEH HerpaMoTHO, 0e3
JIOTUYECKON
MOCIIeI0BATEIbHOCTH,
CCBUIOK Ha JIUTEPaTypHBIE
Y HOPMaTHUBHBIC

HMCTOYHUKH
Temartnueckoe CrniennanpHast Oecena | Bonpocht it | OueHka  «omauyHo» -
coleceioBaHNE IIPEenoiaBaress ¢ TIOATOTOBKU K | IpOrpaMMHBIM  MaTepHa
(mokazarenb oOyJaromumces Ha KOJUIOKBUYMY, rIyooKo u MIPOYHO
KOMIIETCHIINH TEMBI, CBA3aHHBIE C BOIPOCHI IUIsL | YCBOEH, U3JI0KECHHE
«Bnanenuey) U3y4aeMon TEMATUYECKOIO Marepuaia




JUCIUTUIMHOM, 1
paccUMTaHHOE Ha
BBISICHEHHUE BJIaJCHUS
MOJTy4YEeHHBIMH
3HAaHUAMU
oOyyarorerocs rno
OTIpEICTICHHOM TEME.

cobecenoBaHys

MOCJIEI0BATENbHO, YETKO
U JIOTUYHO, IIOKa3aHO
BJIaJICHUE YBSI3bIBATh
TEOPUI0 C  IPAKTUKOM,
UCIONIBb30BaTh B pabore
MaTepHalbl  Pa3INYHBIX
Hay4HbIX u
METOIMYECKUX
UCTOYHUKOB, IPABUIBHO
00OCHOBBIBaTh TPUHATOE
peleHue, a TaKxKe
JIEMOHCTPHPYETCS
BJIaJICHUE
Pa3HOCTOPOHHUMH
HaBbIKAMH M IIpHEMaMU
BBITTOJTHEHHS
NPaKTUYECKUX 3a/1ay.
OneHka «xopouio» -
MaTepua, XOpoIIo
YCBOEH, U3JIOKEH 110
CYLIECTBY, HE
JIOIyCKAIOTCS
CYLIECTBEHHbIE
HETOYHOCTHU B OTBETE Ha
BOIIPOC.

Onenka
«Y00B71eMEOPUMENbHOY -
YCBOEGHBI 3HAHUS TOJIBKO
OCHOBHOT'0O MaTepHaia,
JIOMyCKAI0TCS
HETOYHOCTH,
HEJI0CTaTOYHO
MpaBUIIbHBIE
(OpMyYIHPOBKH,
CYIIECTBYIOT HapyIICHUS
JIOTUYECKON
MOCJIEZI0BATEIBHOCTHU B
U3JTI0KEHUN
MIPOTPaMMHOTO
MaTepuana.

Onenka
«HEYy0081em8OPUMENbHOY
-IEMOHCTPUPYETCS
HEe3HaHHE 3HAYUTEIbHOM
9acTH MPOTPAMMHOTO
MaTepHasa JI0ImyCKalTCs
CYIIIECTBEHHBIC OIIMOKH.

[ToasTHITHBINA
JUKTaHT
I'noccapmit
(mokazarenb

Cnoco0 MIPOBEPKHU
CTCIICHU OBJIaACHUA
KaTerOpHaIbHBIM

anmapaToM y4eOHOTro

OcCHOBHEIE
TIIOHATHUA

Ounenka «Omauuyno» -
CTYJIEHT 3HaeT
onpeeIeHUs BCEX
MPEAJIOKEHHBIX TOHITHI




KOMIIETEHIINH
«3HaHue»)

MOJYJISL; Habop
MaTepuaos,

HaIpaBJICHHBIX Ha
MIPOBEPKY 3HAHUS

CTyACHTaMH OCHOBHBIX
MMOHSTHH JAUCHUITIIMHBI

JTUCITUILINHEI, BCE
3aJJaHUs BBIIOJIHCHEI
MPaBUIIBHO.

Onenka  «Xopowo» -
JIaHBI IPaMOTHBIE
onpeeaeHus BCEX
MIPE/ICTABIICHHBIX
MOHSITHUH, OJIHAKO
MMEIOTCS OT/ACIbHBIC
HEIOYETHI.

OrnecHka

«Yooeremeopumenvnoy» -
OoJIbIlIas YacThb ITOHATHIA

0XapaKkTepru30BaHa
MIPaBUIIBHO, HO BCE
OIpeJIeJICHUS HMEIOT
HEJIOYETHI; BCE
OIpeJIeJICHUS

MIPEICTABIICHBI, HO
JONYILLIEHO HECKOJBKO

rpyObIX OIINOOK;

Onenka

«Heyooeremsopumenvho»
- OobIIas 4acThb
onpeAeIeHu HE
pe/CTaBIeHa 0o

Mpe/icTaBiIeHa ¢ TpyObIMH
OIMOKaMHU.

OyeHoumnvie

eo0Ccmea 013 NPo8edeHUs NPOMENCYMOYHOU ammecmayuu

3auer

KoHnTtponbsHOE
MEpPOIIPUATHE,

KOTOPO€  IIPOBOJUTCS
1o OKOHYAaHUIO
U3y4YEeHUs
JUCLHUIIINHBIL.

Bomnpocsl k
9K3aMEHY

Ornenka

MpeIoiaraer:

— 3HaHWE  IIOHATHHHO-
TEPMHHOJIOTHYECKOTO
amnmapara
JUCIMIUIMHEL.  COCTaB
U coJiep>KaHue
HAyYHBIX TOHSATHH, WX
CBsi3el MeXay COoOOH,
HX CHCTEMY,

«OMIAUYHO»

— 3HaHHe TEOpUn
BOIIpOCa, yMEHHE
aHAJIM3UPOBAThH
npobuemy;

— YMCHHC IMPUMCHATH
OCHOBHBIC ITIOJIOKCHUS
TEOpUn BOIIpOCa,
AQHATUTHYECKOE
HU3JI0KCHUC HAYYHBIX

UIEH OTEeYESCTBEHHBIX




u 3apyO0eKHBIX
YUEHBIX;

— yMeHHue
coJIepKaTeIbHO u
CTUJIUCTHYECKU
TPaMOTHO n3jarath
CyTh BOIIPOCA;

— IIyOOKOE TIOHMMaHHeE,
OCO3HaHUE MaTepHaa.

Onenka «xopouioy

MPEAIoJaraer:

— 3HaHHE OCHOBHBIX
TEOPETUUECKHUX
MOJIOXKEHUH BOIIPOCa;

— yMEHHUe
aHAJIM3UPOBATH
u3ydaeMble
IUCHUILINHON
SIBJICHUA, (haKThI,
JICHCTBHS,

— yMeEHHue
coJIepKaTeIbHO u
CTHIIUCTHYCCKH
TrPaMOTHO n3jarath
cytb  Bompoca. Ho
uMeeT MECTO
HEJIOCTaTOYHas
MOJTHOTA o
H3JIaraeéMoMy
BOIIPOCY.

Ouenka

«V0081emMBOPUMENLHON

MpeArnosaraeT:

HETOJTHOTY

W3JIOKEHUS

uH(popMaLnu;

— OINEpUpPOBAHME
MMOHS TN Ha
OBITOBOM YPOBHE;

— OTCYTCTBHE CBSI3H B
MMOCTPOSHUU OTBETA;

— HEYMEHHE BBIICTUTH
TJIaBHOE;

— OTCYTCTBHE BBIBOJIOB.

Onenka

«HEYO08IeMBOPUMETILHON

MpeArnosaraeT:

— HE3HaHue
MOHSITUITHOTO
amnmapara,

— HE3HaHUue




METOJIOJIOTUYECKUX
OCHOB MPOOJIEMBI;
— HE3HAaHHWE TEOpUu U
HCTOPHUH BOIIPOCA;
-  OTCYTCTBHC YMCHUA
aHAJIM3UPOBATh YUE€OHBIH
MaTepual.

3. TunoBble KOHTPOJIbHBIC 3aJaHWS M HHble MATEPHAJbI JUIA INPOBeJeHUS] TeKyLIero
KOHTPOJIsI, NMPOMEKYTOYHOH aTTecTallid, HeoOXoAMMBIe [JIsi OLeHKHM 3HAHWM, yMeHMIi,
HABBIKOB W/WJHM ONBITA [IeSITeJIbHOCTH, XAPaKTepPU3YWINHMX 3Tanbl (OPMHPOBAHHUS
KOMIIETeHIIHI1 B polecce 0OCBOeHUs 00pa3oBaTeIbHON NPOrpaMMbl.

33}131—[1/151 AJIA MPOBEACHUSA TEKYIIEro KOHTPOJIsA 3HAHMH
B ciuydae NpUMEHEeHUA 6 06pa30661m€]le0M npoyecce ducmaHquHHbzx

obpazoseamenvhblx mexronocuil ucnoavzyemces http://dis.ggtu.ru/course/view.php?id=3305
TecToBbIe 3a1aHKS

TecToBblE 3aJaHUA 3aKpPbITOIo THIIA

1. Ins mostyyeHusi MPOTONJIACTOB U3 KJIETOK rpU0OB MCIOJb3yeTcsl (BbIOepuTe OAUH
BapHaHT 0TBETA):

a) JIN301IMM

0) TputcuH

B) «YJIUTOYHBIN (hepMeHT»

I') ENCUH

2. JlnA MnoJiydyeHHMs] NMPOTOILVIACTOB M3 OaKTepPHAJBHBIX KJETOK HCHOJb3yeTcs
(BbIOEpHTE OJUH BAPUAHT OTBETA):

a) JIN301IMM

0) «yIMUTOYHBIN PEPMEHT»

B) TPUIICUH

I) nanauH

3. Bbicokasi cTaOMJIBbHOCTH NMPOTOIJIACTOB A0CTHIraeTCsl MPU XpaHeHUH (BblOepuTe
OJMH BapHAHT OTBETA):

a) Ha XOJIOJY;

0) B THIIEPTOHUYECKOI cpejie;

B) B cpefie ¢ 100aBIeHNEM aHTHOKCHIAHTOB;

') B aHAOPOOHBIX YCIOBUSX.

4. TlpeuMyIiecTBAMH T'€HHO-UH)KEHEPHOT0 WHCYJIMHA SABJAIOTCH (BbIOepUTe OAUH
BAPHAHT OTBETA):

a) BBICOKasi aKTUBHOCTb;

0) MeHbI11ast aJUIEPreHHOCTb;

B) MEHbIIIasi TOKCUYHOCTb;

r) 6oJbIIast CTAOMIIBHOCTb.

5. IlpeumymiecTBa MoJiydeHUusi BUAOCTIENM(PUYECKUX VIS YeJOBeKa 0elKOB IyTeM
MHKPOOHO0JI0THYECKOT0 CHHTe3a (BbIOepUTE OJJUH BAPUAHT OTBETA):

a) mpocToTa 000pyIOBAHUS;

0) SKOHOMUYHOCTH;

B) OTCYTCTBHE AC(PUIIUTHOTO CHIPHS;

T') CHATHE 3TUYECKHUX MPOOIIEM.



http://dis.ggtu.ru/course/view.php?id=3305

TecToBbIe 3aJaHUA OTKPBITOr0 TUIIA

6. IIpounTaiiTe TEKCT, BCTABbTE NMPONMYIIIEHHbIE CJI0BA

K ocHOBHBIM pa3jienaM COBPEMEHHON OMOTEXHOIOTUN OTHOCSTCS MUKPOOHOIOTUYECKHIA
CHHTE3, KJIETOUHAs! MHKCHEPHsl, TeHETHUECKasi MHKEHEPHSL.

MuKpOOHOIOTHYECKUM CUHTE30M HA3bIBACTCS CHHTE3 CaMbIX pPa3HOOOpA3HBIX BEIIECTB C
IOMOILBI0 MMKpPOOpraHusmoB. B Hacrosimee Bpems ............ HNPUMEHSIOT B Pa3IMUYHBIX
BBICOKMX TEXHOJOTHSAX: IJIs MPOU3BOACTBA aHTUOMOTHUKOB, KOPMOBOTO Oelka M aMHHOKHUCIIOT,
OMOJIOTHYECKH AKTUBHBIX COCIMHEHMH (BUTAMUHOB, I'OPMOHOB, ()€PMEHTOB, CTUMYJSTOPOB
pocra) u T. A. llpeBpamieHue OAHMX BEUIECTB B JApPYrue C IOMOIIbI0 MHUKPOOPraHU3MOB
Ha3bIBACTCH ....c.cevennnn.n. [Tpy MHMKpPOOMOJOrMYECKOM CHHTE3€ HCXOAHBIM CBIPbEM CIyXkat
pa3sHOOOpa3HbIE UCTOUHUKH ............... (mpupoaHbIE YIIEBOAOPOAbI, OPraHUUYECKUE OTXOJbI),
MHUHEpaJIbHble COJMM W aTMOc(epHbId a30T. B kauecTBe MHUKPOOPraHHM3MOB HCHOJB3YIOT
NPOKapHUOTHl (OaKTepuu, aKTHHOMHULETHI) W TpuObL. I[IpUMEHSsE METOIbl TEHETHYECKOW U
KJIETOYHOM  WH)XKEHEpPUH,  COBpEMEHHass  OHOTEXHOJIOTHS  OCYHIECTBISIET  HIMPOKOE
KOHCTPYHUPOBAHUE  TE€HETUYECKH  ....eeeennn.... oprauusmoB  (I'MO), B TOM umcie
MHUKPOOPIaHU3MOB, pacTeHUH U KMBOTHBIX. B nanbHeilieM mpeamnosnaraeTcss MCHOJIb30BaHUE
MO B npupoAHBIX YCIOBUSX (B CEIBCKOM XO3SHCTBE, PHIOOBOACTBE, IJII OMOIOTHYECKOM
60pbOBI C BpEIUTENSIMH CEIIBCKOTO U JIECHOTO X034HCcTBa U T. [.). OHAKO Iepes reHeTUYeCKon
MH)XXEHEpUEH CTOMT psA ITHUYECKUX M TexHoioruueckux npodiem. [Ipu Beimycke I'MO B
OKpPYKAaIOIIYI0 CpeJy OHM MOIYT B3aUMOJEWCTBOBATH C pPa3sHOOOPa3HBIMH OpraHU3MaMH,
CO00I1IeCTBAMU U 3KOCHCTEMaMHU KOHKPETHBIX TEPPUTOPUMN, B TO BpeMs KaK IPOLECC U HUCXO[
TaKUX B3aMMOJICHCTBMI He Bcerja MojAJaroTcsl MPOrHO3MpOBaHMIO. B yacTHOCTH, CyliecTByeT
OIIACHOCTb BHEJPEHUS «MCKYCCTBEHHBIX I'€HOB» B T€HOM IIPUPOJIHBIX OPraHU3MOB B PE3yJIbTaTe
ckpeuBanud MO u «iukux» ¢opm. M3-3a BO3MOXHBIX HEMpeACKa3yeMbIX MOCIEICTBUN
HE0OXO0IUMBI UCCIIEIOBaHM, HAallpaBJIEHHbIE Ha n3ydyeHue onodeszonacnoct I'MO.

7. 3akoHYHTe NpeAI0oKeHue

@depMeHTalMsl —  MPOLECC, OCYIIECTBISEMBIM C  MOMOLIBI0  ...c.oeuvennnnn...
KYyJIbTUBHPYEMBIX OPraHU3MOB

8. 3akoHuYMTe MpeJIoKeHne

IlepepaboTka OpraHMYECKUX OTXOAOB C TIIOMOUIbIO ACCOLMALMM METaHOT€HHBIX

OPTaHU3MOB B AHAIPOOHBIX YCITOBHSIX DTO .. .eneententententeteent et e et et et et et e naeeneeaenneeaans

9. PaccmotpuTe U npoaHamsupyiite cxemy. Kakoii nmpouecc Ha Heii npeacrabien?

C12H22 011

JaxKToO3a

C6H12 06 ‘/<—- C6H12 06

ITIFOKO3a rajdaxKrTosa
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OHPOBHHOIPAaOHAasA KHCIOTa
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10. IIpounTaiiTe TEKCT, BCTABbTE MPONYILLIEHHbIE CJIOBA

B coBpeMeHHOM MOHUMAaHUU OMOTEXHOJOTHA — 3TO HAayKa O TEXHOJOTHUAX CO3JAHHS U
UCTIONIB30BAHUS ........n...... 00BEKTOB, CHOCOOCTBYIOUIMX MHTCHCU(HUKAIINN TPOU3BOICTBA WIH
MOJIYYECHHUIO HOBBIX BUJIOB MIPOAYKTOB PA3JIMYHOTO HA3HAYCHUS HA OCHOBE METO/I0B KJIETOUYHOU U
TeHETHYECKOW HHXeHepuH. B To ke Bpemst OMOTEeXHOIOTHYECKHE TPOU3BOICTBA IPEICTABIISIOT
COOOM CIIOKHBIM KOMIUIEKC OHO(MU3NYECKHX, OHOXMMHYECKHMX U (U3UKO-XUMHYECKUX
IPOLIECCOB, B KOTOPOM TECHO B3aMMOCBS3aHBI IPOU3BOJCTBO H ........... MosxeT ObITh, maxe
NpaBUIbHEE HA3bIBATh OMOTEXHOJOTMEW NPUMEHEHHE B MPOMBIIUICHHOCTH OHOJIOTMYECKHX
CHCTEM WJIM TIPOLECcCOB. YemoBeK HCIONIb30Ball OMOTEXHOJIOTHYECKHE MPOLECCHl €Ile MHOTHUE
TBICSYM JIET Ha3aJ: JIOAM 3aHMUMAaJIMCh NMMBOBApEHHUEM, MEKIH XJIe0; OHM MPHIyMaId CIIOCOObI
XpaHEeHUs ¥ TepepabOTKU MPOIYKTOB IYTEM ................ (TpOM3BOACTBO CHIpa, YKCYca,
COEBOT'0 COyca), HAYYMJIUCH JIeJIaTh MBUIO M3 JKUPOB, M3TOTABIUBATH MIPOCTEUIINE JIEKapCTBA U
nepepabaThIBaTh OTXO/IBL.

Temaruka pedeparon

KnonunpoBaHue Mmo3BOHOYHBIX: YCIIEXH U MTPOOIIEMBI.
['eHHO-MH)KEHEPHBIE (PapMaKOIOTHISCKUE OCIIKH U TSI TH/IBI.
I'eHHO-MH)KEHEPHBIC BAaKIIMHBI.
buorexHoorus noaydeHust JM3uHa.
buoTtexHonorus nony4eHuss BAUTAMUHOB.
buorexnonorus nomyuenust 6eIKa OJHOKICTOYHBIX.
BHekIeTouHbIN CMHTE3 OeIKa Ha UMMOOMIIM30BaHHBIX PUOOCOMAX.
MeTobl cO3MaHMS TIOTYCHHTETHISCKIX aHTHONOTHKOB.
broTtexHoI0rus Noay4eHus IPOMBIIUIEHHO BaXKHBIX CTEPOUJIOB.
. [IpoMBITIIIEHHBIE TTPOIIECCHI C UCTIOJIB30BAHUEM UMMOOMIN30BaHHBIX (PEPMEHTOB.
. UmmoOunmn3oBaHHbie (epMEHTHI B MenuiinHe. IMMOOMIN30BaHHbIE epMEHTHI B TOHKOM
OpTraHUYECKOM CHUHTE3E.
12. Ummobunu3oBaHHbIe (PepMEHTHI B MOHUTOPUHTE TOKCUYECKUX BEIECTB.
13. buonerpanarusi KCEHOOMOTHKOB.
14. BUOTEeXHONOTHs 3aIIUTHI OKPYXKAIOIIEH CPebl.
15. broTexHOJIOTHS N3BJACUCHHUS MOJIE3HBIX BEIIECTB U3 OTXOJIOB.
16. Yucras Boga.
17. CoipbeBoii kpu3uc 1 podemMa 1006191 METaNIOB U3 MOPCKOM BOJIBI.
broTrexHoIoOrnuecKkue MeTo1Ibl MOHUTOPUHTA OKPYKarOLIEH Cpeibl.
18. YaydireHne aMHHOKHCIOTHOTO COCTaBa 3allaCHBIX OCITKOB C TIOMOIIBIO METO0B TCHHON
WHXEHEPUH.
19. [Monydenwue, criocoObI KyJIbTUBUPOBAHUS U UCTIOIH30BAHUE H30JUPOBAHHBIX
MPOTOIJIACTOB.
20. TTepcnieKTUBEI BBEICHUSI MUKPOOPTAHU3MOB B MTOMYJISIINH KYJIbTUBUPYEMBIX KICTOK.
21. Tlony4yeHue U EPCIIEKTUBHI UCTIOIb30BAHUS TPAHCTEHHBIX PACTCHUH.

CoNoOA~WNE

P
= O

Bonpocs! 17151 TeMaTH4eckoMy codecel0BaHNsA

Tewma 1. buorexnomnorus, ee mpeaMer, 1enu u 3aaadn. Vicropus pa3BUTHS OMOTEXHOJIOTHH
KaK HayKu. Pa3nensl OMOTeXHOIOTUN
1. OmnpeneneHne OMOTEXHOJIIOTHH KaK HAYKH
2. OCHOBHBIE ATaITbl Pa3BUTHSI OMOTEXHOJIOTHH
3. 'maBHBIC METOAMYECKHE HATTPABICHUS OMOTEXHOJIOTHH
4. JloctrkeHUss OMOTEXHOJOTHH B OTACIBHBIX 00JIaCTAX ASATCILHOCTH Y€IOBEKA



Tema 2. bnotexHONOTHs MOTYyYESHUS IEPBUYHBIX META0OIUTOB. BUOTEXHOIOTHS TTOTYICHHS
BTOPUYHBIX META0OJIUTOB

Bapuant 1

1. OcHOBHOM IPUHLIMII Pa3AeieHUsI META0O0INTOB HAa IEPBUYHBIC U BTOPUUHBIE

2. IIpon3BoICTBO aMUHOKHUCIIOT

3. [Ipon3BOACTBO BUTAMHUHOB

4. IIpou3BOACTBO OPraHUYECKUX KHCIOT

Bapuant 2
1.Onpenenenuie NOHATUS «BTOPUYHBIE METAOOIUTHI
2. Knaccudukamus u cCBoCTBa aHTHOMOTUKOB
3. [Ipon3BOJACTBO aHTUOMOTUKOB
4. [Ipou3BOACTBO MPOMBIIUIEHHO BaKHBIX CTEPOUIOB

Tema 3. Tlony4yeHre MUKpOOHBIX BHICOKOOUMILIEHHBIX (PEPMEHTHBIX IIPENapaToB.
NMmoOunn3oBaHHbIe (hepMEHTHI
1. Obmas xapakTepucTiKa GepMeHTOB
. Ilpumenenue pepMEeHTOB B METULIMHE
. Ilpupoanbie NCTOYHUKH (DEPMEHTHBIX MTPETIapaToB
. IIpombl1ITIEeHHbIE METO/Ibl OYMCTKH (DEPMEHTOB
. UMMmoOunm3anust 1 ”MMOOUITM30BaHHBIEC (PePMEHTHI
. Hocurenu st uMmoOmin3anum GpepmMeHToB
. @u3nyeckas UMMOOMIIU3ALIMS
. XumMuueckasi UIMMOOMIH3aLUs
. [IpumeHeHre UMMOOUIN30BaHHBIX (PEPMEHTOB B METUIIMHE

O 01N DN b W

Tema 4._Ky.]'II>Typa KJICTOK 3YKapUOTHBIX OPraHU3MOB. Texuomorus MOJIYYCHUA FI/I6pI/II[0M n
MOHOKIJIOHAJIBHBIX aHTUTCII. KYJ'II)TypI)I PACTUTCIIBHBIX KJIICTOK

Bapuanr 1

. OnpeneneHye NOHATHN «KJIETOYHAS NHKEHEPUS» U «KYJIBTYpa KIETOK
. O6nactu npUMEHEHUs KyJIbTYpPbl KIETOK KUBOTHBIX

. IlepBuuHbIE KyIBTYpBI KIIETOK

. [lepeBuBaembie KyIbTypbl KJIETOK

. IluTaTenbHble cpenbl 115 KyJIbTUBUPOBAHUS

. CyCIIeH3MOHHOE KYJIbTHBUPOBAHUE

. KyneTuBupoBanue Ha TBepOoM cyOcTpare

. KynpTuBUpOBaHue Ha MUKPOHOCHUTESIX

9. KynbTUBHpOBaHUE B MUKPOKAIICYJIaX

01NN WD~

Bapuanr 2

1. XapaktepucTrka aHTUTE]I U aHTUT€HOB

2. Comatnyeckas THOpUIN3aIHs KIETOK

3. XapakTepucTuKa MUEIOM

4. OcHOBHBIE ATAlbI OJTYYEHHUS] MOHOKJIOHAIbHBIX AHTUTEI
5. IlpuMeHeHne MOHOKJIOHAIbHBIX AHTUTEN B MEJUIMHE



Tema 5. OCHOBBI reHETHUECKON NHXKEHEepUH. Vcrionb30BaHNEe METO/10B TEHETUYECKOM
WH)XCHEPUH IS TIOJYyYCHHS] MEIULIMHCKUX NpenaparoB. [ eHHO-NHKEHEPHBIE BAKIIMHBI
ITonmy4yeHue reHHO-UHKEHEPHOT O UHCYJINHA

[Tony4yennen uarepdepoHos

ITony4yenue HHTEPIIEUKUHOB

[TosrydyeHue ropMoHa pocTa 4eJI0OBEKa

Bakuunbl — Kak cpeicTBO UMMYHONIPO(UIAKTUKHE WH(PEKITMOHHBIX 00JIe3HEeH
Knaccugukanus Bakius

PexoMOuHaHTHbBIE BaKLIUHBI

BakuuHbl Ha OCHOBE aHTUT'€HOB

KoMMepueckne BakIIMHbI HOBOT'O IIOKOJICHUS

Tema 6. buorexHonorust KpynmHoMacmTaOHbIX MPOU3BOACTB. KprokoHcepBamus.
. Mcnionib30BaHne METOOB T€HHOW HHKEHEPUU B CEJILCKOM XO35CTBE

. OCHOBHBIE 3TaIbl NOJTYYEHHS] TPAHCTEHHBIX )KMBOTHBIX

. ObnacTu UCNONb30BaHUS TPAHCTEHHBIX )KHUBOTHBIX

. IlostyueHre TpaHCT€HHBIX PACTEHHI

. MeToipl KpHOKOHCEpBaLUU

. 3HaueHue ¥ BO3MOXXHOCTU KPUOKOHCEPBALIUH

AN DN B~ WN -

IJIOCCAPUI
OcHOBHBIE IOHATHS

AHTHOMOTHKH - TIPOTYKThI OOMEHa JIFOOBIX OPraHU3MOB, CIIOCOOHBIE N30MPATENHHO YOUBATH (B OTIIMUME
OT JIC3UH(UIMPYIOIIMX AHTHCEITHKOB) TN TTOABIISITh POCT M PA3BUTHEC MHUKPOOPTAaHM3MOB (OakTepuy,
TpuOBI) 1 BUPYCOB, a TAKKE HEKOTOPBIX 37I0KAUECTBEHHBIX HOBOOOPA30BAHHIA.

AHTHOMOTHKHM OAaKTepUIUIHbIE - BBI3BIBAIOT TMOETHF MUKPOOPIaHU3MOB (JIAKTAMHBIE aHTHOWMOTHKH |,
AMUHOTJTMKO3H/IBI)

AHTHOMOTHKH 0AKTePHOCTATHYECKHE - HAPYIIAOT CIIOCOOHOCTh MHKPOOPTaHM3MOB  JICTTHTHCS
(MaKpOIUIBI, TETPALUKIIUHBL, JICBOMUIICTHH).

AyKcOTpPO(HBbIe MYTAHTBI - MYTaHTBI, Y KOTOPBIX MOSBJIAETCS 1e(PeKTHBIN reH epMeHTa, 6e3 KOTOporo
HE MOXKET OCYILECTBIIATHCS OMOCHHTE3 OIpeIeNIeHHOW aMUHOKHCIOTBI WM JIPYroro HeOOXOAMMOIO JUTS
Pa3BUTHSI MUKPOOPT-aHI3Ma BEIIIECTBA.

AHTHreHbl — O€NKH, MHIyLMpYIOLMe 00pa3oBaHWE B MMMYHHOM CHCTEME aHTUTEJ, CHOCOOHBIX K
crierMpuIecKOMy B3aMOJICHCTBHUIO C BEIIIECTBOM, BHI3BIBAIOIIIM O0PA30BAHIE AaHTHTEN.

AHTHTeNIa — OerKy, BbIpabaTbIBaeMble MMMYHHOM CHCTEMOH, OJOKHpPYIOIME JIEHCTBHE UyXKEpOIHBIX
TMIAaTOreHHBIX areéHTOB, OSJIKOB (AHTUTEHOB).

Bakrepuodgaru (paru) — BUpychl, THPUIMPYIOLIE OaKTEpHHL.

BuorexHosiorusi - Hayka 00 WCIONB30BAaHWM JKUBBIX OPraHM3MOB M OHMOJIOTHYECKHX IPOIIECCOB B
MPOMBIIIIEHHOM TIPOM3BOJICTBE.

Bubsmoreka renoma — Habop kiioHnpoBaHHbIX (pparmenToB JIHK, coneprkaruii Becb reHOM.
Buobe3onacHOCTh — COCTOSHHME 3AIMIIEHHOCTH YesIOBeKa, OOIIECTBA, IMBWIM3ALMUA M OKpPY)KaroIeH
CpeIIbl OT BPEHOTO, OIIACHOTO TSI KU3HH 1 3I0POBBSI YEITOBEKA BO3ICHCTBHS TOKCHUYECKHX 1 AJUIePTreHHBIX
OMOJIOTMYECKUX BEILECTB W COCIMHEHHH, CONEP)KAIIMXCS B MPHUPOAHBIX WM T€HHO-WH)KEHEPHO
MOM(UITPOBAHHBIX OMOJIOTMUYECKIX OOBEKTAX M TIOYYEHHBIX U3 HUX IPOTYKTaX.

Buora3s — ra3, oOpazyronmiicst B pe3yibrate aHa3poOHOro OpoykeHuUst cyOcTpara, COCTOUT B OCHOBHOM U3
Mmetana (o 60 %), yrnekucnoro raza (35 - 40 %) W HE3HAUMTENHHOIO KOJIMYECTBA JPYIHX Ta3oB:
CepoBOIIOPO/A, BoJopoaa (110 2 %).

BuokonBepcusi — royderre Ororaza MeTaHa M3 OpPraHMueCcKUX OTXOZIOB - HABO3a M IPYTHX, METOIOM UX
COpaKMBaHMS B CIIEIMATILHBIX PEAKTOpAX - METAHTCHKAX.

Buosiornyeckas nuTare/ibHasi EHHOCTh 0EJIKOB — TTOKA3aTeNb, BRIPAKAIONINN COATAHCHPOBAHHOCTh
0erKa 1o CoNePKaHNIO HE3aMEHUMBIX aMUHOKHCIIOT.



Buomacca — obmas Macca ocodeli OTHOTO BUJIA, TPYIIIBI BUJIOB WM COOOIIECTBA B IIEJIOM HA SAMHUILY
TIOBEPXHOCTH WJTH 00beMa MECTOOOHTAHHSI.

BuopuibTp — coopykeHue il OMONOrHYecKol OYMCTKH CTOYHBIX BogI. [lpencraBmsier coOOi Kpyriibiit
WJTH TIPSIMOYTOJTBHBIN B IUIAHE pe3epByap C ABOHHBIM THOM, HAMOJIHEHHBIN (DHIIBTPYIOIIMMI MaTepruaiaMu.
BJiokHpoBaHHBIE MyTAHTBI — KIIETKH, HE CIOCOOHBIE 00Pa30BBIBATH HYKHBIA aHTHOUOTHK.

BekTop nis1 kioHupoBaHusi — Jr00as HeOombias 1wiasmuaa, (ar wm JHK-conepxkammii Bupyc
YKUBOTHBIX, B KOTOpBIE MOYKET ObITh BCTpoeHa uyskepoanast JTHK.

ButamMuHbl - OpraHMYecKWE COCAMHEHHS Ppa3IMYHOM XHMHYECKOM MpPHPOIbL, HEOOXOAMMBIE B
HE3HAYUTEITBHBIX KOJIMYECTBAX YKUBBIM OPraHU3MaM

Bropuunblie MeTa00MThI (AHTHOMOTHKH, TUTMEHTBI, TOKCUHBI) — HU3KOMOJIEKYJIIPHbIE COSIMHEHHS, HE
TpeOyrOLMecs 15l BEDKUBAHUS KIIETOK 1 00pa3yIOIHMECs 110 3aBepIICHHUH (pa3bl MX pocTa.

I'eneTHuyeckasi MHKeHepUsl — COBOKYIHOCTb IPHEMOB, METOJOB M TEXHOJOTHH IONTy4YeHUs
pexomOuHanTHeIX PHK 1 JIHK, BeIeneHrst reHOB 13 opraHu3ma (KJIeTOK), OCYIISCTRICHHS MAHUITYJISIIHI
C TeHaMH 1 BBEJICHUS UX B JPYIHe OPraHU3MBbL.

I'enom — 310 cymmapnas JIHK rammowmHoro Habopa XpoMOCOM M KKAOTO M3 BHEXPOMOCOMHBIX
TeHETMYECKUX 3JIEMEHTOB OpraHU3Ma.

I'uépuaoma — comaTrieckuii rTHOpU; AHTUTENIO0PA3YIOIIEH KIIETKU U TUIa3MalITOMBI (MUEJIOMBI).
Jenuddepenimanmmsi — 1epexo  CHEIMATU3UPOBAHHBIX, HECISIMXCSI KIETOK K  00pa3oBaHUIO
Hem(hPepeHIMPOBAHHBIX EISIIMXCS KALTYCHBIX KIIETOK.

JuddepeHuuanusi — KOMIUIEKC MPOLECCOB, MPUBOISIIMX K PATHUMSIM MEXKIY TOUYEPHUMH KJIETKaMH, a
TaKoKe MY MAaTEPHHCKAMU 1 JIOYEPHIMH KIIETKAMU

HNamosmmTbl — M. BTOPHYHBIE METAOOIUTHL

Hmmodasza — crajus MEIICHHOTO pOcTa KIIETOK, CIIemyeT 3a Tporodasoil. B mmodaze curtesmpyrores
BTOPUYHBIE META0OIHTHIL.

HMMMmo0umm3anusi — orpaHAyueHre MOBMYKHOCTH MOJIEKYIT (DePMEHTOB3a CUET CBSI3BIBAHUS C TBEPIBIM
HOCHTEJIEM.

HNMMmoOumm3oBanHblIe (pepMeHTBI — PepMEHTBI, NCKYCCTBEHHO CBSI3aHHBIE C HEPACTBOPHMBIM HOCHTEIIEM
Y COXPAHSIOIIME CBOU KaTaTUTUYECKUE CBOMCTBRA.

Kiterounasi MH:KeHepuUsl - CO3/IaHIE KJIETOK HOBOTO THTIA HA OCHOBE WX THOPUIM3AIMH, PEKOHCTPYKIAH
(KOpEHHOTO MepeycTPoiCTBa) U KyJIbTUBUPOBAHHSL.

KiioHasibHOe MUKpOpa3MHOKeHHe — ToJTydeHre IN VItr0 HerosoBbIM IyTeM PacTeHHH, TeHETUYECKU
UJICHTUYHBIX UCXOTHOMY PACTEHHIO.

KitonnpoBanue — morydeHve reHeTHYECKH WIICHTHYHBIX KIIETOK FITH OPTraHU3MOB.

Kom0uxopma — kopMma, cosiepkariiie aMMHOKUCIIOTHbIE ¥ BUTAMUHHBIE JJ0OABKH, MpeJHa3HAUEHHbIE UIS
OaTaHCHPOBaHMSI KOPMOB TIO CONEP)KAHUIO OEJIKOB, HE3aMEHMMBIX aMHMHOKHCIIOT, BHUTAMHHOB,
MUHEPATBHBIX U APYTUX JOOABOK.

MoHOK/IOHAIbHbIE ~ AHTHTEJIA  —  AHTHTENA,  NPOAYIMpYeMble  OTIACIBHBIMH  KIIOHAMH
AHTUTENIOOPA3YIONMX KIIETOK.

MyTauuoHHbIii OMOCHHTE3 — METO/T MOJTyYeHHsI aHTHOMOTUKOB, OCHOBAHHBII Ha MCIIONI30BaHNH KJIETOK-
MYTaHTOB, HECIIOCOOHBIX OOpa30BbIBATh HYKHBIM AHTHOMOTHK (OJOKMPOBAHHBIX MYTaHTOB), HO
CITOCOOHBIX HCIIOJIb30BaTh B KA4eCTBE CyOCTpaTa  aHAIOTW TIPEIIECTBEHHHMKOB aHTHOWMOTHKA. B
pe3yIbTaTe 00pasyeTcss MOIU(HUITMPOBAHHBIN AHTHOUOTHK.

PerynsiropHble MyTaHThI — MUKPOOPIaHW3MBI, YCTOMUMBBIE K QHAIOTY LEIEBOM aMUHOKHUCIIOTHI WU
JIPYroro HeoOXOAMMOTO JUTS PA3BUTHSI MUKPOOPTaHM3Ma BEIIIECTBA.

PerpouHrnéupoBanue — mporiecc, Ipy KOTOPOM aKTHBHOCTh (DepMEHTa, OCYITIECTBILIIOIIETO PaHHNE
CTa/IMM MHOTOCTYIEHYATOr0 TPeBpaIeHus CyOcTpara, TOPMO3HTCS KOHEYHBIM METa0OIUTOM.
IlepBuuHble MeTa0OMTHI — BEIECTBA, HEOOXOMMMBIC Il pocTa KieTok. K HuM oTHOCSTCS

CTPYKTYpHBIE EIMHUIIBI OHOMOIMMEPOB — AMHUHOKHCIIOTHI, HYKJICOTHIBI, MOHOCAXapHIbL, a TaKKe
BUTaMHHBI, KOQEPMEHTBI, OPraHMYIEeCKUE KUCIIOTHI ¥ IPYTHe COSMHEHNSI.
I[lnazmMuna — OCHOBA TUIA3MUHOTO BEKTOpa, KoublieBas aByxierodeunas JIHK, obGmnamarormas

CITOCOOHOCTHIO K ABTOHOMHOM DEIUIMKAIMHM, a Takke K BCTPAMBAaHUIO B Hee W TEPElayd B TEHOM
PELMITMEHTA YY>KEPOIHBIX T€HOB U Jpyrux nocienosarenabHoctert JTHK.



IMommepasnasi nennast peaxmust (ITIP) — meron muxmdeckoro cuHTe3a iN VItr0 OrpoOMHOTO UkCia
Kormmii crporo ompenenenHoro ydactka JIHK pnvHONM OT JecsITKOB 10 HECKONBKHUX THICSY Tap
HYKJIEOTUJIOB.
IIporomiact — COIEPKUMOE PACTUTEIILHOM KIJICTKH, JIMIIICHHOW KJIETOYHOM CTEHKA C TIOMOIIBIO
(bepMEHTaTHBHOTO Pa3PYIICHHS HITM MEXaHIYECKHM CIIOCOOOM.
Ipodar — aroBplif reHOM, HHTETPUPOBAHHBIN B OAKTEPHATTBHYIO XPOMOCOMY.
Tpancdopmaumsi — 3T0 NpeBpaICHUE UCXOAHBIX OPraHMYECKUX COSIMHEHHH B LIETICBOM IMPOIYKT C
TIOMOIIIBEO SKUBBIX KJIETOK M (DEPMEHTOB.
Tponoda3za — crawist OICTPOTro, JIOrapUPMITIECKOr0 POcTa MUKPOOPraHM3MOB. J1iist Tporogassl
XapaKTepeH CUHTE3 MEPBUYHBIX META0OIUTOB.
PexomOunanTHas JIHK — JIHK, cocrosiias u3 ygactkoB pazmunbix Mosexy JJHK.
PecrpuxTa3a (pecTpUMKIMOHHASI SHIOHYKJIea3a) — (EpMEHT OaKTepUaTbHOTO IPOMCXOXKIICHUS,
PAaCTO3HAIOINIMIA  CHICIM(UISCKYI0 HYKIICOTHIHYIO TIOCIEIOBATENIbHOCTh HONH oT 4 mo 10 map
HYKJICOTUJIOB U «pazpe3aroliyii» 1ByHuTeByro Monekysy JJHK B atom mecre.
Cranmapt GLP («Good Laboratory Practicey, Hapiexaras 1aboparopHasi MpakTHKa) — CUCTEMa HOPM,
NPaBIT U YKa3aHWH, HANPaBICHHBIX HA OOECIIEUEHHE COTTIACOBAHHOCTU M JIOCTOBEPHOCTH PE3YJIHTATOB
71abopaTopHbIX HccienoBanuii. B komriekce co cranmapramu GMP (Hayiexariasi mporu3BOICTBEHHAS
npaktuka) 1 GCP (Hamexarias KIMHAYEeCKas MPaKTHKa) PU3BaH CTaHAAPTU30BaTh HEKOTOPBIE aCTIEKThI
Ka4yeCcTBa MEMLIMHCKOIO OOCITYKUBAHUS HACEICHHSL.
Cranpapr GMP («Good Manufacturing Practice», Hamiexarasi Mpon3BOACTBEHHAS MPAKTHKA) —
CHCTEMA HOpM, MPaBWJI U YKa3aHUH B OTHOILIEHUH IPOU3BOJICTBA JIEKAPCTBEHHBIX CPEJICTB, MEIMIIMHCKUX
YCTPOMCTB, U3IENUIA TMarHOCTUYECKOr0 Ha3HAUEHWs1, IPOYKTOB IMUTAHUS,ITUILIEBBIX T00ABOK M AKTHBHBIX
WHIPEIUEHTOB.
CyOKyJIbTUBHPOBaHHE — TIEPEHOC KIIETOK B JIPYrod  KYJBTYpallbHBIA COCYJl HA CBEXKYIO IMUTATENIBHYIO
cpeny.
CycrneH3noHHas1 KyJIbTYpa — CYCIIeH3Us KJIETOK WITH UX arperaroB (HEOOJMBIIMX TPYIIT) BO B3BEIICHHOM
COCTOSIHUM B JKMIKOM Cpele INpU HCHOJb30BaHMM aMIapaTypbl, OOECHEUMBAIOLIEH HX a’palio U
niepeMellBaHue.
TexHosorusi riIyOuHHOM hepMeHTALMHU — BBIPAIIMBAHIE MUKPOOPTAHM3MOB WITH KJIETOK OPraHu3MOB B
YKUJIKOM MUTATETLHOM CPEJIe U IOy YeHUsI IPOTYKTOB OPOIKEHHS.
TexHonorusi TBeprogasHoi (epMeHTalMM — BBIPAIIVMBAHNE MUKPOOPTaHM3MOB Ha  TBEpIOH
NIATATEIBHON Cpejie U MOMyYeHHsI IPOTYKTOB OPOXKEHNSL.
TOTUNOTEHTHOCTL — CBOMCTBO COMAaTHYECKUX KIJIETOK PACTEHUH MOJHOCTBIO PEATM30BbIBATH CBOIO
HACJIEICTBEHHYIO MPOrPaMMy OHTOT€HETUUECKOTO Pa3BUTHSI TIPH OTPEIENICHHBIX YCIIOBUSIX BBIPAIIMBAHMS
BILJIOTH JI0 00pa30BaHusI B3POCIIbIX PACTEHUH U CEMSH.
Tpancreno3 — nporiecc NnepeHoca ¢ MOMOIIBIO PA3TMYHBIX BEKTOPOB JOHOPCKHX, UY>KEPOIHBIX T€HOB B
KJICTKU PELMITACHTHBIX PACTEHHIA, JKUBOTHBIX M MUKPOOPTaHH3MOB.
Tpancrennble, resermyeckn MomuguuupoBannble opranm3mbl (I'MO) — pacteHusi, KUBOTHBIE,
MUKPOOPTaHM3MBI U BUPYCHI C M3MEHEHHOHN HAaCIIe/ICTBEHHOCTHIO, BEI3BAHHOW BKITIOUEHHUEM B MIX TEHOM
qy)KEPOJIHBIX TEHOB C MIOMOIIBIO TEHHO-MHKEHEPHBIX METOJIOB.
TpaHcmiaHT (MHOKYJIIOM) — 4YacTh KALTyCHOM (CYCHIEH3MOHHOM) KYJIBTYpBI, HCIONB3YEMOM JUIs
TIepECaIKK Ha CBEXKYIO IIUTATENBHYIO CPE/TY.
DepMeHTBbI - OHOJIOTUYECKUE KaTATH3aTOPbI OSITKOBOM MPUPOIBL.
JKcrpeccusi reHa — rposiBieHre (YHKIMOHMPOBAHUS TeHETHYeCKoN MH(OpMAIIWH, 3aITCAaHHOM B TEHE, B
(hopme pUOOHYKIIEMHOBOM KHCIIOTHI, O€JTKa 1 ()eHOTUITMYECKOTO TPU3HAKA.
IKCIVIAHT — ()parMeHT TKAHU WM OpraHa, MHKYOUPYEeMBbIii Ha MHTATEIHLHON Cpeie CaMOCTOSITEIIHHO WITH
WCTIONB3YEMbIi JUTS TTOTyYeHHsI IEPBUYHOIO KaJLTyCa.
DJIeKTpONOpauusi — METO/l IEpEeHOCa TEHOB B KJIETKM C IOMOIIBIO 3JIEKTPUYECKOTO paspsia,
BBI3BIBAIOIIETO OOPA30BAHIE JOTOTHUTEIIFHBIX TIOP B KJIETOUHOW MeMOpaHe.

OueHoYHBbIE CpeICTBA AJIsl IPOBeIEHUs] IPOMEKYTOUHOM aTTecTAlNU
B cnyyae npumenenus 6 oopazosamenvnom npoyecce OUCMAHYUOHHBIX 00PA308AMENLHBIX

mexnono2utl ucnonvzyemces http://dis.ggtu.ru/course/view.php?id=3305
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Bomnpocsl k 3a4ety
1. UcTopust OMOTEXHOIOTHH
2.Mcnonb3oBanre OMOTEXHOJIOTHYECKUX MPOLECCOB B OTAEIBHBIX OTPACISAX CETBCKOTO
XO34UCTBA..
3. MukpoOuonornyeckuii CHHTE3 KOPMOBOI'O U IHUILIEBOTO OeIKa.
4. IIpou3BOACTBO AMUHOKHUCIIOT.
5. MeTtozpl nosryuyeHus: CBEpXIPOIYLIEHTOB.
6. MuKpOoOHOJIOTMYECKUIl CUHTE3 BUTAMHHOB.
7. MUKpOOHOJIOTHYECKUI CUHTE3 TUMOHHOM U YKCYCHOM KUCIIOTHI. .
8. IIpon3BOACTBO aHTHOUOTHKOB.
9. buotpanchopmarus CTepouIoB.
10. buocencopsl.
11. XapakrepucTuka 1 TEXHOJIOTHS MOTy4eHHs (EepMEHTOB.
12. UMmMoOmIM30BaHHbBIE (PEPMEHTHI.
13. KynbTUBHpOBaHUE KIETOK KUBOTHBIX.
14. [lonyuyenre ruOpUIOM U MOHOKJIOHAJIBHBIX aHTUTEIL.
15. KynbTypa pacTUTENIbHBIX KIETOK.
16. KimoHanbHO€ MUKPOPA3MHOKEHHE PACTCHUH.
17. Ilony4yenue, KynbTUBUPOBAHUE U THOPUAU3AIIMS IPOTOILIACTOB.
18. HckyccTBEeHHBIE aCCOIMAIIMY KJIETOK BBICIIMX PACTCHHUN C MUKPOOPTaHU3MAaMH..
19. IIpuHIMIBI TEHETUYECKON HHKECHEPUH.
20. 'eHHOWH)KEHEPHBIN HHCYJIMH, COMAaTOTPOTIHH, HHTEP(PEPOHBHL. .
21. I'eHHOMH)XKEHEPHBIE BAKIIUHBI.
22 .TpaHCreHHbIE )KUBOTHBIE U PACTEHUS.
23. buosHepreTuka.
24. BUOTeOTEeXHOIOTHSI.
25. Dkonoruyeckas OMOTEXHOJIOTHSI.
26. [1umeBast OMOTEXHOIOTHS.
27. buorexHonorus B sHepreTuke. [[pon3Bo1CTBO BHICOKOKAYECTBEHHOI'O TOILIMBA U3
OHOJOTUYECKOTO ChIPBS.
28. I'ennas Tepanus. Mcnonb30BaHUe TOCTHKEHUI T€HETUUECKOW NHKEHEPUU B MEULIMHE
29. KpuokoHcepBalius, €€ 3HaueHHUEe B COXpPaHEHHH TeHO(OHIa paCTCHHI.
30. KpuokoHcepBaius, ee 3Hau€HHE B COXpPaHEHUHU TeHO(OH 1A KUBOTHBIX.

Cxema COOTBETCTBHS THIOBBIX KOHTPOJIbHBIX 3aJaHMI U OLlCHUBAEMbIX 3HAHWH, YMEHHUIA,
HABBIKOB M (WJIH) ONBITA [eATEJNbHOCTH, XaAPaKTepU3yWINUX 3Tanbl (GopMuUpoBaHus
KOMIIeTeHIIMH

Kon n HanmenoBanue HaunmenoBanune nnaukaropa TumnoBoe KOHTPOJIBHOE
KOMIIETEHIIUU JIOCTH>KCHUSI 3a/laHue
KOMIIETEHITUHN
[1IK-1. CiocobeH ocBamBaTh U TIK-1.1 TecToBbI€ 3a1aHUS 3aKPHITOTO
HCIIOJIb30BaTh TEOPETHUYECKUE ¥ OTKPBITOrO THIIA

3HAHUS U TPAKTHYECKUC
YMEHWSI M HaBBIKU B

N cobecenoBaHUs
MIpeAMETHOM 00JIacTH MpH

I'moccapuii
pereHn npodeccuoHaIbHBIX P
3amau Bompocsr k 3auety

Bormpocs! 11t tematnaeckoro




