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1. lleau u 3aga4n 0CBOEHHUS AU CHUILIHHBI

VIMEeHHO CyIIeCTBEHHbIE YyCNEeXH B (PyHIaMEHTAIBHBIX HCCIECIOBAaHUSIX B
ob0nactTh OHOXMMHH, MOJIEKYJSIPHOM TEHETUKU U MOJEKYJIIpHOW OHoJIorumy,
JOCTUTHYTbIE BO BTOpPOW MOJOBHHE TEKYIIETrO CTOJIETUS, CO3JaJId  peajbHbIE
NPEANOChUIKM  YIPaBICHUS pa3IMYHBIMU (IIyCTh, BO3MOXXHO M HE CaMbIMHU
IJIABHBIMM) ~ MEXaHU3MaMU  JKU3HENEATENbHOCTH  KieTku.  CiokuBHiasics
OjlaronpusATHas CHUTyalus B OHOJOTMU SBWJIACH MOIIHBIM TOJYKOM B Pa3BUTHH
COBPEMEHHOW  OHMOTEXHOJOTMH, BECbMa BaXHOM 00JAaCTH  MPAKTHYECKOTO
NPUJIOKEHUSI PE3yNbTaTOB (PyHIaMEHTAIbHBIX HayK. OCHOBOH, oOecreunBarouieit
OJIarONPUATHYIO  CUTyalui0 il OypHOTO pa3BUTHUS  OMOTEXHOJOTWH, SBHIIKCH
PEBOJIIOLIMOHU3UPYIOLUE OTKPBITUS U pa3padOTKU:

* JI0Ka3aTeJbCTBA POJM HYKJIEHMHOBBIX KHUCIOT B XpaHEHUU U Iepeaaye

HACJIEJICTBEHHON HH(pOpMaIlMid B OHOJIOTHYECKHX cHcTeMaxX ( UMEIOTCA B

BUJly HWHIWBHIYyaJbHbIE KIETKH MW OTIEIbHBIE OpPraHU3Mbl, a HE WUX

NOMYJISILUN );

* pacmMdpoBKa YHUBEPCAIBHOIO JJsi BCEX JKUBBIX OpPraHHU3MOB

TE€HETHYECKOr0 KOJ1a;

* pPACKpbITUE MEXaHU3MOB PEryIsiiuud (PYHKIMOHUPOBAHUS TE€HOB B

IIPOLIECCE KU3HHU OJHOTO IMMOKOJIEHUSI OPTaHU3MOB;

* COBEpIICHCTBOBAHHWE CYILECTBOBABIIMX M pa3pabOTKa HOBBIX TEXHOJIOTHI

KyJIbTUBUPOBAHUSI MUKPOOPTraHU3MOB, KJIETOK PACTEHUH U JKUBOTHBIX;

* KakK JIOTMYECKOE CJIEACTBUE H3 BBIIIECKA3aHHOIO, SIBUJIOCH CO3JaHUE

(BO3HMKHOBEHHE) U OypHOE pPa3BUTHE METOJOB T'€HETHUUECKOW WU KJIETOYHOU

WHXEHEPUH, C  TMOMOULIbIO KOTOPBIX HCKYCCTBEHHO CO3JAI0TCSI HOBBIE

BBICOKOIIPOAYKTHUBHBIE bopMbI OpraHU3MOB, IPUTOJHBIE TUIS

UCIIOJIb30BaHUs B IPOMBILIUIEHHBIX MacIITadax.

Heabp ocBoeHus aucCHUIUIMHBI «BBeneHue B OHOTEXHONOTHIO» — JaTh
CTYJA€HTaM 3HAaHHUs B 00JaCTH OHOTEXHOJOTMHU: TIO3HAKOMHUTH C MPEIMETOM

6I/IOTCXHOHOFI/II/I, OCHOBHBbIMM 3agadYaMM W MCTOAAMH, IOdaTb HIPCACTABIICHUC 00



aKTyaJbHOCTH COBPEMEHHBIX HCCIIEJOBAHUNA M JOCTIXKEHUSAX B O0JACTH Pa3IMYHbIX
OMOTEXHOJIOTUYECKUX HAlpaBICHUN — IIPOMBIIIJIEHHON MUKPOOUOJIOTHH; KIETOYHOM,
TeHETUYECKOM W OENKOBOW MHXKEHEPUHU; DKOJOTUYECKOW, SHEPreTUUYECKON U
UMMYHOJIOTHYECKOU OMOTEXHOIOTUH.

3agauM AMCUMIIMHBI

1. ITpogeMOHCTPUPOBATh CTYJAEHTAM 3HAYMMOCTh MHTErPAallMd OHOJIOTMYECKUX
JTUCHMIUINH, 3()PEKTUBHOCTD U NEPCIEKTUBHOCTh OMOTEXHOJIOTUH.

2. OxapakTepu30BaTh KIACCUUECKHUE — MPOMBIIUIEHHAs MHUKPOOMONOTHS — U
COBPEMEHHbIE — KIIETOYHAs HWHXXEHEpHs,, TeHETHYecKas WHXKEeHepHs, OenKoBas
VH)XCHEPUS, HAHOTEXHOJIOTHS — HAIPaBJIEHUs B OMOTEXHOJIOTUU:

3. JaTe mpencraBiieHHE O BO3MOYKHOCTSX PEHIEHUS AaKTyaJbHBIX IMPOOJeM

COBPEMCHHOCTH IIPH UCITIOJIb30BAHHUHU OMOTEXHOJIOTHYECKUX MCTOOOB U IIOAXOO0B.

2. Mecro nucuumiaunbl B cTpykrype OITIOII BO

B yueOHoM miane nucuuriinHa «BBegeHne B OMOTEXHOJIOTHIO» HAXOJIUTCS B
yactd, (popMupyeMol ydYaCTHUKaAMU OOpa30BaTeNbHBIX OTHOIIEHUN Osoka 1 u
uzyuaercss B 4 cemectpe 2 kypca (ouHas gopma oOydeHuUs, O4HO-3a04Hasi (hopma
oOy4denusi). buoTexHoIorns, Kak HayKa, MHTETPUPYET COBPEMEHHYIO TEOPETUUECKYIO
0a3y U METOAOJIOTMYECKUM ammapar HE TOJIbKO OUOJOTUYECKUX TUCUUIUIMNH, HO U
XUMUH, (DU3UKH, WHXXEHEPHBIX HAayK M T.A. B Xxoae u3ydeHUs: OMOTEXHOJIOTHHU
CTyJICHTaM IIOCTOSIHHO MPUXOAUTCA BO3BpAIAThCS K MPOMJIEHHOMY paHee
Matepuany. HakorieHHbIe CTyICHTaMU 3HAHUSI PAaCCMATPUBAIOTCS IO/ HOBBIM YTJIOM
3pE€HUsA, YTO MO3BOJIAET, C OJHOM CTOPOHBI, 3aKPEIUIATH MPOMICHHOE, a C APYrou —
crocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO TBOPUYECTBA M €CTECTBEHHOHAYYHOTO

MHUPOBO33PCHUAI.

3. TpCﬁOBaHI/IH K pe3dyjbTarTaM 0CBOCHUA COACPKAHUSA TUCIHUILJINHDbI
[Ipouecc m3yueHus: AMCUUILIMHBI HANpaBlieH Ha (OPMHUPOBAHUE SJIEMEHTOB

cinenyromux komnereHiuid B cootBeTcTBUM ¢ PI'OC 3++ BO u OIIOIT BO no
HarnpasyieHuto noaroroBku 06.03.01 buonorus

OIIK-5.2



-Crioco0OeH OIleHBaTh ¥ MPOTHO3UPOBATH MEPCIIEKTUBHOCTH OOBEKTOB COBEH
po(ecCUOHANBbHOMN eI TEIbHOCTH JJI1 OMOTEXHOJIOTMYECKUX MPOU3BOICTB

B urore, mocne u3ydeHus TUCIUIUIHNHBI «BBeeHNE B OMOTEXHOJIOTHION
OOyYJarOIIHIICS TOHKECH

3Hatb

1. IlpeameT u 3a1aun OMOTEXHOJIOTUU

2. Knaccuueckue U COBpeMEHHbIE OMOTEXHOJIOTMYECKUE HATIPABJICHHUS

3. CoBpeMeHHbIE METOAbI MOAU(PHUKAIINKN OPTAHU3MOB

4. OcHOBHBIE 00JIACTU TPAKTUYECKOTO TPUMEHEHUSI OMOTEXHOJIOT U

5. OcHOBHBIE peanbHbIe TPOOIEMBI U ONTACHOCTH UHTPOIYKIIUU
MOAUGUIIMPOBAHHBIX OMOTEXHOJOTUUECKUMU METO/IaMH OOBEKTOB B OKPY>KAIOIIYIO
cpeny.

Ymerb

1. KnaccuduiupoBatb OMOTEXHOJIOTHYECKUE OOBEKTHI M MPOIIECCHI

2. CTpouTh CXeMbl OMOTEXHOJOTHUECKHUX CUCTEM M MOJIeIIeh

3. Mcnonb30BaTh 3HaHUS U3 paHEe MPONIAEHHBIX IPEIMETOB

Baaxers

1. OCHOBHBIMU TEPMUHAMU U TTOHATUSIMHU OMOTEXHOJIOTUH

2. OcHOBaMM MOJICIUPOBAHUS B OMOTEXHOJIOIMYECKOM SKCIIEPUMEHTE
‘TIpHOOpPETAET HOBBIE 3HAHUS U (DOPMUPYET CYKECHHUS 110 HAYYHBIM, COITUATBLHBIM H
JIPYTUM TIpo0iemMam, UCTIONb3Ysl COBPEMEHHBIE 00pa30oBaTEIbHBIC U

MH(OpPMAIMOHHBIE TEXHOJIOTUU

4.Coaepxxanue M CTPYKTypa JTUCUUIJIMHBI (MOXYJIA)

4.1 CTpykTypa IMCUUTIIHHBI

Ounasn popma 0dyuenus

OO6u1ast TpPyI0€EMKOCTh AUCHUILIMHBI COCTaBIsET 3 3a4eTHBIX eAuHULIbI (108 yacoB)

Bun pabotsr TpynoeMKocTh, 4acoB
Cemectp Bcero
No 1
OO611asi TPY10€eMKOCTh 108 108
AynuTopHas padora: 48 48




Bun paboter

Tpy10eMKOCTb, YaCOB

Cemectp Bcero
No 1

Jexyuu (J1) 16 16
Ilpaxmuueckue sanamus (113) - -
Jlabopamopmuvie 3auamus (J13) 32 32
Cemunapckue 3ansmus (C3) ‘
CamocrosiTesibHas padora: 60 60
CamormnoaroroBka (mpopadoTKa U TOBTOPEHUE 40 40
JICKIIMOHHOT'O MaTepuaia U MaTepraia y4eOHUKOB U
y4eOHBIX TTOCOOMH, MOTOTOBKA K J1a00OPaTOPHBIM H
MPAKTUYCCKUM 3aHITHSIM, KOJUIOKBHYMaM, PyOeKHOMY
KOHTPOJIIO | T.1I.),
ITonroroBka u ciaya 3auera 20 20

Bua uToroBoro KOHTpoJIs (3a4er)

Paznensl nuctmninveel, n3ydaeMble B 1 cemectpe

Ne HaunmenoBanue paszaeinos KosmyecTBo yacoB
pasznena Bcero | AynuropHas pabora|Baeayaur.
JI|C3| 113 | JIP pabota

1 Beenenue B npeamer 12 | 2 2 8

2 OcHOBHBIC TEPMHUHBI H OHATHS 14 2 4 8

3 HNnikeHepHble 0CHOBBI O0MOTEXHOJIOTHH H 44 ] 16 17

MHKPOOHOJIOTHH

4 OcHOBBI FTeHHOI NHIKEeHEePUH 26 2 8 14

S5 IKOJIOTHS M NPOMBbILJICHHA OHMOTEXHOJIOTUsl 16 2 6 10
Toro: 108 |16 32 60

Ouno-3aounas gopma odyuenusn

OO61mast Tpy10€MKOCTh JTUCIUTIIIMHBI COCTaBIsAET 3 3a4eTHBIX enuHuUIIbI (108 yacon)

Bun paGotsl TpynoemMkocTs, 4acoB
Cemectp | Cemectp Bcero
No 1 No 2
O01mas TPy10eMKOCTh 108 - 108
AynuTopHas padora: 17 - 17
Jexyuu (J1) 17 - 17
Ipaxmuyeckue 3anamus (113) - - -
Jlabopamopuvie 3auamus (J13) - - -
Cemunapckue 3ausmus (C3) -
CamocrosiTejibHas padora: 91 - 91
Camonoaroroska (ImpopabdoTKa 1 MOBTOPEHUE 66 - 66
JIEKIIMOHHOTO MaTepraja i MaTepraia y9eOHHKOB U
y4eOHbIX TOCOOuHi, MOATOTOBKA K Ta0OPAaTOPHBIM U
NPaKTUYCCKUM 3aHSATHSIM, KOJUIOKBHYMaM, PyOeKHOMY
KOHTPOJIIO U T.J1.),
IToaroTroBka u cmada 3a4dera 25 - 25
Bua uToroBoro KOHTpoJIs (3a4er) - - -




PaBI[eJ'IBI AUCHUIIIMHBI, N3y49aCMBbIC B CCMCCTPC

No HaunmenoBanue pa3nenon KonnuectBo yacoB
paszaena Bcero | AynutopHas paborta | Bueayaur.
J|C3| 113 | JIP pabora
1 Beenenue B npeamer 12 | 2 15
2 OCHOBHBbIE€ TEPMHHBI ¥ IOHSATHS 14 2 16
3 NuxeHepHble 0CHOBBI OMOTEXHOJIOTHH H 44 ] 25
MHKPOOHOJIOTHH
4 OCHOBBI IeHHOIi HHKeHEPUH 26 2 15
5 JKO0JIOTHS M TPOMBbILLJICHHAs OMOTEXHOJIOTUsl 16 3 20
Wroro: 108 |17 91
4.2. Jlekuun
paJ:i{e Haumenoanue Conepxane paznena dopma TeKyIIero
1 pasznena KOHTPOJIA
1 2 3 4
BBaenmne B «BBenenne B onorexnosoruto».Ocuosuele | PK, JIP, K, T.
npeaMer METOJIbI U TIo1X0 161, icTopust
1 CTAaHOBJICHUSI HAYYHOTO HAIIPaBJICHUSI.
HpeBuue 6morexunonoruu. CrieruanbHbIe
OMOTEXHOJOTUYECKHE HAITPaBICHUSI.
OcHoBHbBIE OCHOBHBIE OHATHS OMOTSXHOJIOTHH — PK, JIP, K, T.
TEePMHUHBI OMOTEXHONOTMYECKasi CUCTEMA,
MOHSITUS OMOTEXHOJIOTHYECKUH TIpolLIece,
) OMOTCXHOJIOTHYCCKUN OOBEKT,
OMOTEXHOJIOTUYECKHE TPOAYKTHI.
Pa3zHoobpasue u kinaccudukanum
OMOTEXHOJIOTHUYECKUX CHUCTEM U
MIPOLIECCOB.
HNuxkenepHbie ChIpbeBas 0a3a OMOTEXHOJIOTHH; PK, JIP, K, T.
OCHOBBI - OCHOBHBIC JTambl OWOTEXHOJIOTHYECKOTO
OMOTEXHOJIOTMH U | (MUKPOOHOJIOTMYECKOTO0) MPOU3BOJICTBA;
3 MHKPOOHOJI0THHI - OuopeakTOpbl, NPHUHIHUIBI pPabOTHl U
KOHCTPYKIIUU;
- OCHOBBI OMOKUHETUKHU, YpaBHEHNE MOHO;
- MPOMBINIJIEHHOE TOJTyY€HNEe aMHUHOKHUCIIOT;
- IMMOOMJIN30BaHHbIe (DePMEHTHI
OcHOBBI reHHOI1 - OCHOBHBIC MOHATHA, o0mas cxema reano- | PK, JIP, K, T.
HHKEHepUH WHKXCHEPHBIX padoT;
- metoabl nonydenus [JHK;
- BEKTOpHas MOJeEKyla, TpeOoBaHHS K
4 BEKTOpaM;
- ciocoObl BBEJICHUS T'€HA B BEKTOD;
- UICHTU(PUKAIIHAS
TeHHOMOU(PHIIMPOBAHHON MOJIEKYIIbI
(KIeTKN).




IK0JIOTUA U
NPOMBINLIEHHAS
OMOTEeXHOJIOTHA

- OMOTEXHOJIOTHYECKOE TOJTYYEeHUE ITAHOIA,
METaHa;

- MPOMBITIICHHOE MOJIYYCHHE aHTUOMOTHUKOB
Y TOPMOHOB;

- OYHCTKA CTOYHBIX BOJI C UCTIOJIB30BAHUEM
OMOPUIBTPOB.-

PK, JIP, K, T.

B rpade 4 npuBoasTcs mimaHupyeMble (OpPMBI TEKYIIET0 KOHTPOJS: 3alluTa

nabopatopHoit pabdotel (JIP), BemmomHenue kypcoBoro mpoekta (KII), xypcooit

pabotsl (KP), pacuerno-rpaduueckoro 3amanus (PI'3), nmomamnero 3aganus (/13)

Hanucanue pedepara (P), scce (3), komiokBuym (K), pyOexusiit kontpoiss (PK),

tectupoBanue (T) u 1.1.

4.3. JlabopaTtopHbie padoThI

[Ipennaraemplii mepedeHb JTa0OPATOPHBIX padoT CcPOPMUPOBAH C YUETOM
KOHKPETHBIX TEXHOJIOTUYECKUX MPOU3BOJICTB,

npeanpusatusax Kadapauno-bankapuu.
Ounasn popma 0dyuenus

KOTOPBIC OCYIICCTBJIAKOTCA Ha

. Kou.
Ne Tema 3ansaTHsA Copaeprxanue 1a00paTOpHOI padoThI 4ACOB.
1. Beoonoe zanamue. OcHoBHble  mpaBwia  Oe3omacHo  paboThl B
nabopaTopuy. 3HAKOMCTBO C TIEpEUHEM IpeIaraeMblx
1a00paTOpHbIX pabOT W  H3YYEHHE BO3MOKHOMU
ONAaCHOCTM  MNpH  HUX  BHINOJIHEHUH. M3ydeHue
anmapaTtypHoro oQopmieHus paboT, TEXHUKH UX
BBINOJIHEHUSI.

2. «OcHosHble cnocobbl | OCyIIeCTBUTh  OYMCTKY  BEIIECTB, TMPEIJIOKCHHBIX
ouucmKu U IperoiaBaTesnem, METOAaMHU MIEPEroHKH,
gvlOeneHus geujecms, | MEPEKPUCTAIUIM3ALINMY, BO3TOHKH, OKCTPAKIUH.
ucnonb3yemvle 6 3apucoBaThb  CXEMbl  YCTaHOBOK. [TpousBecTtn
buomexuonocuyeckom | MICHTH(GUKAUIO W KOHTPOJIb CTETEHH YHUCTOTHI
npou3eoocmeey. MeTOoAaMU pePpakTOMETPHH, U3MEPEHUS TeMIIepaTyphl

TUTABIICHHSI, MMKHOMETPHH, apeoMeTpuu. Pe3ymbraTs
3aHECTH B TeTpajb. PaccuutaTh MpakTHUECKUIl BBIXO,
OTHOCHTENIbHYIO 1 a0COIIOTHYIO TOTPEITHOCTH.

3. IIpueomosenenue W3yunTh mnHTaTENbHBIE CpPEIbl, MCIOJIb3YeMbIe B

numameylbHblX cped. -

OMOTEXHOJIOTHH W  MHUKpOOHoJioruH. [IpUroToBUTH
CyXyl0 INUTAaTeIbHYI0 Cpeny 1[0 IpPeaIoKEHHOU
pelenType ¢ UCIOIb30BaHUEM MIIEHUYHBIX OTpyOeH U
JOPYTUX  BELIECTB. Paccuntate  HeoOxomumoe
KOJMYECTBO BOJBI IS IMOJIyYE€HUS 3aJaHHOW CTENeHU
yBnaxHeHusi.  [lpousBectd  MHKPOOHMOJIIOTHUECKUN
3aceB.




4. Ionyuenue akmusnoix | VI3 00pa3noB TKaHel pacTeHUM U )KMBOTHBIX BBIACIUTD | 4
geujecms u3 nojycaxapuzibl (MHYJIMH M3 TONMHAMOYpa, MEKTUH M3
OuoI02ULeCcK020 aleJIbCHHOBBIX KOpPOK), BUTaMHHBI (BUTamMuH C wu3
mamepuana IIUIIOBHUKA), (depMeHTOB, OenkoB u ap. [IpoBectn

UACHTU(DUKAIMIO MOJYYCHHBIX BELIECTB XUMHYECKUM
METOZOM.

S. Monounvie Ompenenutb  OCHOBHBbIE  TMOKa3aTeaud  MOJIOKA. | 5
npOOYKMbi. Hayuutbces paboTath ¢ JaKTOJEHCUTOMETPOM, OCBOUTH
Onpeoenenue KJIACCMYECKHE METO/bl aHAIN3a MOJIOUHBIX ITPOYKTOB.
nromuocmu monoka. | CpaBHUTh IOJyYEHHbIE pe3yJbTaThl C TPeOOBAaHUSAMU
Onpeodenenue I'OCTa. OcyiecTBUTh OCHOBHBIE JTarnbl
KUCTIOMHOCMU MOJIOKA | OMOTEXHOJIOIMYECKOro  Ipolecca HOJIy4EeHHUs
memooom Tepnepa. CBIYY)KHBIX CBIPOB B JIa0OPAaTOPHBIX  YCIOBHSIX,
Onpedenenue OIPENIJIUTh €ro  KOJMYECTBEHHBIH BBIXOI. ITo
codepocanus 6enka ¢ | BBIIOTHEHUIO pabOThl  MPOU3BECTH  HEOOXOIMMEIE
MOn0Ke hOpMONbHLIM | PACUETHI U CENATh BHIBOJIBI.
memooom.Ilonyuenue
CHIUYIAHCHO20 CbIPA

6. «/[poorcoicesoe M3yunTh TEXHONOrWIO MpOW3BOJACTBA XJjieba U |4
opoorcenue. OMOXMMHUYECKHE MPOLECCH, JISKAIIUEe B €ro OCHOBE.
IIpouzeoocmeo xneba. | PaccMOTpeTh 10OJA MHKPOCKOIIOM IIPOLECC JEJICHUS
Onpeodenenue IPOXOKEBBIX  KIeToK.  OmpenesuTh  OCHOBHBIE
KUCTIOMHOCMU, MoKazareian xJjebda M CpaBHUTh UX C TpeOOBaHUSIMU
BAINCHOCTNU U I'OCT. M3yuutp BHIOBI MYKH, HCIOJIB3yEMBIE JUIS
nopucmocmu xneba MpOU3BOJICTBA XJe0a, W HMX XHUMHUYECKUH COCTaB.

PacueTs! ¥ BBIBOJIbI 3aHECTH B TETPA/Ib.

7. IIpouszeoocmeo u [Tonb3ysick pEeKOMEHIOBAHHOW JINTEPATypOll W3y4yuTh | 4
uccneoosamue Ipolecchl MOJIY4YEeHUs BHHA, IMHBA, CHUPTA, BOJKH,
ANIKO2ONbHBIX KOHbAKa. Onpenenutb CoJAep)KaHUs  COHpTa B
HanumKos. MPEUIOKEHHOM J1abopaHTOM 00paslie aJKOroJbHOTO
Onpeoenenue HaIuTKa. Hayuutscs OTIpeETATh
codepcanus cnupma | peppakTOMETPUIECKU coJiepKaHue caxapa,

6 nuse MoKazaressl MpeiaoMieHHUs. Pe3ynpTaTsl U BBIBOJIBI
3aHECTH B TETPa/ib.

8. Lonyuenue W3yunth, MONB3YSACH JIUTEpaTypol, cTpoeHue u |4
KapmogenbHo2o Pa3HOBUAHOCTH Kpaxmala, KpaxMaJco/ieprkaiiee
Kpaxmana ChIpbE, OCHOBHBIE CTaJUU TMPOM3BOACTBA Kpaxmasia.

W3yunTh Ha JaHHOM IpUMeEpe MPHEMbI BBICATMBAHUS,
9KCTpParupoBaHUs, JI€KaHTAllMU, UCIOJIb3yeMble B
OMOTEXHOJOTMYECKOM  MPOU3BOJCTBE  Pa3IMYHBIX
MIPOAYKTOB.  BBUMCINTE  NPaKTUYECKUM  BBIXOJ
KpaxMaya U pacCMOTPETh MOl MUKPOCKOIIOM CTPOCHHE
3epeH KapTo(heTpHOTro Kpaxmania

4.4. CamocTofiTeJIbHOE U3YUEHHUE Pa3/leI0B AUCHUIINHBI

Ounasa ¢opma odyuenusn

Ne Komn-Bo
Bomnpockl, BEIHOCHMBIE Ha CAMOCTOSITEIbHOE U3YYEHUE
paszaena JacoB
1 Baxuunsl 10
2 MosekyaapHast OMOTEXHOJIOTHSI MUKPOOHOIOTMUYECKHUX CUCTEM 10
yIsIp p
MukpoOHoIOrHYecKOe MPOU3BOICTBO JIEKAPCTBEHHBIX CPEIICTB 10




4 KrnerouyHble nexHoioruu 10
5 benkoBas uHxeHepus 10
6 Mertompl CeNneKIUy B OUOTEXHOIOTUAX 10
Uroro: 60
Ouno-3aounas gopma oodyuenusn
Ne Komn-Bo
Bormpochl, BEIHOCHMBIE Ha CAMOCTOSITEIIBHOE U3yUEHHE
pasnena 4acoB
1 Baxkuunas! 15
2 MoutekysipHasi GMOTEXHOJIOTUSI MEKPOOHOJIOTHUECKUX CHCTEM 15
3 MHuKpOGHOIOrHYECKOE ITPOU3BOCTBO JIEKAPCTBEHHBIX CPEJICTB 15
4 Knerounsle nexsonoruu 15
5 BenkoBast nmxeHepus 15
6 MeTonp! CeJIEKIIUU B OMOTEXHOIOTUAX 16
Uroro: 91

5. OOpa3oBarejibHbIEC TEXHOJIOTHHA
B nponecccc M3YUYCHHUA JHUCHUIIINHBI «BBGIIGHI/IG B OHMOTEXHOJIOTHION

WCITOJIB3YIOTCSl  CIICAYIONTNE O00pa30BaTEIbHBIC TEXHOJOTHHU: JIEKIIMH B (opme
MpEe3eHTallMi; JTA0OpaTOPHBIE 3aHATUS — B BHUJC BBINOJHEHUS WHIWBUIYATbHBIX
3aJlaHui, 0O0CyXkAeHUs pedepaToB, PEIIeHUsS TECTOB W TPYIIOBBIX OOCYXKIECHUMN
AKCIIEPUMEHTAIIBHBIX MOJICJIEN U MTPOLIECCOB.

WNurtepaktuBHbie  (MpPE3CHTAIMM), CEMHHApbhl B JHAJIOTOBOM  PEKUME,
MPOBEICHHE  MAaCTep-KJIAacCOB C  yYacTHEM BEAYIIUX  HCCIeAOoBaTelied U
CTIEIUATMCTOB-TIPAKTHKOB, BCTpEYH C IIPEICTaBUTEIISIMH KOMITaHUH

rOCYJapCTBEHHBIX U OOIIECTBEHHBIX OpPTraHU3aIuil.

5.1 UuTepakTHBHBIC 00pa30BaTe/IbHbIE TEXHOJOTMH, HCIIOJIb3yeMble B AyIUTOPHBIX
3aHATHAX

Bun
CemecTp 3aHATHA HMcnonb3yeMble HHTEPAKTUBHbIE KonmdecTso
(JI, TIP,JIP, o0Opa3oBaTeIbHbIC TEXHOJIOTHH 4ACOB
C3)

JI [Ipe3enranus 10
| JIP [Ipe3enTtanus 1a00paTOPHBIX padoOT 4

C3 [Ipe3enTtanust cooOmeHui
Uroro: 20




6 @oH/ OLIEHOYHBIX CPEACTB JJIsl TEKYIEro KOHTPOJIS yCIeBAeMOCTH U
npomexxkyTouHou arrecrauuu (Ipunoxenue 1)

7 Y4yeOHO-MeTOAMYECKOEe o0ecneyeHue JUCIUIIJIMHBI (MOILYJIA)

7.1 OcHoBHas1 JIUTEpPATYypa
1.Caspikud 10.0. buorexHosorus.-Yueonoe mocooue.- 2008.-256 c.

2.Komos B.II., lIsenoBa B.H. «buoxumus», - M., Ipoda, 2008.

3. Eroposa T.A. u n1p. «OcHOBBI OMOTEXHOJIOTUMY, yaeOHOE mocooue 1t BY30B, -
M.. Akagemus, 2008 r.-2008 r.

4 Ky3nenoB A.E.Ilpuknaanas sko0uonorus: yuedHoe nmocodue B 2-x T. M.: bunowm.-

Jlabopatopus 3nanuii.- 2010.- 629 ¢.21.6u6m. http://www.studentlibrary/ru

7.2 JlonoTHATEIbLHASA JIATEPATYypPa
1. EropoBa, T.A. OcHOBBl OHOTEXHOJIOTHH : yueOHOe mocodue st By3oB / T. A.

Eroposa, C. M. Knynosa, E. A. )KuByxuna .- M. : Akagemus , 2003 .- 208 c.

2. 3arpebeannblii, C.H. buotexnomnorus : y4e6. nocooue / C. H. 3arpedenbHbiii .-
HoBocubupck : M3a-80 HoeI'Y, 2005 .- 299 c.

3. buorexnosiorusi. Teopusi m npakTuka : y4e6. mocooue / [H. B. 3arockuna u
ap.]; mox pen. H. B. 3arockunoii, JI. B. Hazapenko.- M. : OHUKC , 2009 .- 493 c.

4. Cpin3biabic, B.M. DOxomornueckuid puck : yued. mocoOue uisi CTYJIEHTOB
ouonornyeckux ¢akynpreroB / b. U. Ceinzbinbic, E. H. TsauTosa, O. I1. Menexosa .-
M. : Jloroc , 2005 .-167 c.

5. Kapukosa, I'.I'. Mukpobuosorusi mMpoI0BOJILCTBEHHBIX TOBapoB. CaHuTapus H
ruruena : yueOnuk /I'. I'. XKapukosa .- 2-e uzn., crep. - M. : Axkagemus , 2007 .- 300c.
6. Hukutuna, E.B. Tokcuko0ro-MUKpOOHOIOTHYECKHE aCNEKThl OHOpeMearaliu
HedTenuiama - OTXo/a HepTeXMMHUUYECKOro MPOU3BOJCTBA : aBTOopedepar muc. ...
kaHa. O6wos. Hayk03.00.073ammmena 02.10.2003 / E. B. Hukutuna ; Kazanckuii
roc.yH-T uM. B. W. YipsHoBa .- Kazans , 2003 .- 23 c.

7. Tpouenko, FO.A. AnpoGubie Metunmobaktepuu / HO. A. Tpomenko, H. B.
Hoponuna, M. JI. Toprouckas .- [Tymmno : OHTU ITHI[ PAH , 2010 .- 325 c.

8. Tpouenko, FJ.A. Metunorpodusie apoxcxku / . A. Tpomenko, M. JL



Toprouckas .- M. : TP-Ilpunt, 2011 .- 313 c.

9. T'eHOM, KJIOHMpPOBaHHUeE, NMPoUCXOkAeHUe YeaoBeka : pen. JI. M. Kopoukun .-
®pssuno : Bek 2 , 2004 .- 222 c.

10.UmMmMyHO- 1 HAaHOOMOTEXHOJI0T sl : yueb. mocodue / 3. I'. JleeBa [u mp.] .- CIIO. :
ITpocnext Hayku , 2008 .- 215 c.

11.JIyroBa, JI.A. BruoTexHOJOTHS BBICIIUX pacTeHUi : YueO. mis By3oB / JLA.
Jlyroga .- CII6. : U3a-Bo CIIGI'Y , 2003 .- 227 ¢

12. Msakununa, T.M. T'eHernyecku MoauduIMpOBaHHBIE NPOAYKTHL. OMacHOCTH
uctuHHble U MHUMBIE/T. I'. Msakununa JI. JI.Kanmyk-M.:Yucteie nipyas1,2008 .- 29 c.
13. Mukpo31eMeHTbI B OKpYy:Kawmieid cpene. buoreoxummus, 0MOTeXHOJI0THA W
Omopemenuanusi : nep. ¢ anria. / nox pea. M. H. B. Ilpacaga u ap. .- M.
OU3MATIINT , 2009 .- 815 c.

7.3. YueOHnbie UHTEpHET - pecypchl
1. www.genoterra.ru;

2. www.sciteclibrary.ru;

3. www.cbio.ru.

7.4 MeToan4yeckne yKa3aHus K J1a00PaTOPHBIM 3aHATHIAM
CTyneHT AOJKEH UMETh JICKIMOHHYIO TeTpajb, TETPajb JJisd JTaOOPaTOPHBIX

3aHIATHI U TETPaab IJIsi CAMOCTOSITEIbHON paOOThI 10 JAHHOW JUCITUTIIMHE.

CryneHT mnocemaer JIEKUMM W 3alUChIBAET OCHOBHBIE TIOHSTHS, 3aKOHBI,
dbopMyIIBl, ypaBHEHUS PEAKITUN U APYTYIO0 HEOOXOANMYIO HH(POPMAIIHIO.

Ha naGopaTopHbIX 3aHATHUAX CTYAEHT YYacTBYeT B IPOBEICHUHU OIBITOB,
KOTOpbIE TMPEAYyCMOTPEHBI IUTAHOM JIaDOpaTOpHBIX 3aHsATUH. B  mabopaTopHoii
TETpaay ONMCHIBAIOTCA PpE3YJbTaThl OIBITOB: JENAIOTCS MOAPOOHBIE PpPacCUETHI,
rpaduKy, 3aMMChIBalOTCS YpaBHEHUS PEakUUid U BbIBOJAbL. B KOHIE 3aHATHUS CTYACHT
JOJDKEH TI0Ka3aTh IMpErnojiaBaresitio  JabopaTOpHYI0 TeTpaab C pe3yjibTaTaMu
HKCIIEPUMEHTA U 3alIUTUTH PadoTYy.

B 3aBucuMoOcTH OT X012 9KCIEPUMEHTAIBHON PabOThI, CTYICHTHI BHAYAJIE WU
B KOHIIE JJAOOPaTOPHOTO 3aHATHs OMPAIIMBAIOTCS (TEKYIIUH KOHTPOJb). TeKyIIuii

KOHTPOJIb OCYIICCTBIILICTCA II0 BOIIpOCaM, BbBIHOCHMMBIM Ha J'Ia60paT0pHO€ 3aHATHC


http://www.genoterra.ru/
http://www.sciteclibrary.ru/
http://www.cbio.ru/

(TutaH 1a6OpPaTOPHBIX 3aHATHH).

JLotst

npernoaaBaTciiA CTYIACHTHI

BBIITOJIHCHU S CaMOCTOSITCJIBHOM pa6OTBI 1o 1 PYKOBOACTBOM

OTBEYAIOT HA BOMPOCHI M TOJYYAIOT HEOOXOAMMYIO
KOHCYJIBTAIIMIO 110 HUHTEPECYIOIIUM UX BOIPOCAM.
Ha

KOJIMYCCTBO MCTOAHMYCCKHUX PI3I[3.HI/Iﬁ JIIA

Kadeape JI0CTaTOUYHOE
NOJATOTOBKM CTYJAEHTOB K JIADOPAaTOPHBIM 3aHATHSIM, TECTUPOBAHUIO, PYyOEKHOMY

KOHTPOJIIO U 9K3aMCHY.

8. MarepuajbHO-TeXHHMYeCKOe o0ecnevYeHue UCIMIINHbI

®opma BIageHNS,

HanmenoBanue HanmenoBanme M0JIb30BAHUSA
Ne JUCIHUIIJINH B CHeUAJIN3UPOBAHHBIX Ay AMTOPHI, (cOOCTBEHHOCTD,
I/l | COOTBETCTBUH C Y4eOHBIM Ka0MHeTOoB, JJadopaTopuii U np. ¢ onepaTuBHOE
MJIaAHOM nepeyHeM OCHOBHOIO 000pPy10BaHusl | yIpaBJieHHe, apeHaa u
T.IL.)
1 | BBenenme B | JJadopaTopusi  Ne218 miaomaab 64,2
OMOTEXHOJIOTHIO w

HIxa¢ BBITSXKHOM: OIIT.
Juctunnstop: 1 mir.

CymunbHbli mkadg: 3 mwrT.

Beco BJIP: 4 mr.

Kanmopumerp: 7 wr.

[lepeHoCHOM KOHIYKTOMETp: 3 IIT.
pH metp: 3 mr.

[leuxu snexkTpuyeckue: 2 mT.
Bechl TexHudeckue: 2 mr.
Bopsnas Oans: 2 wr.

YcTaHOBKa 1715 ONIpEAETICHUS
JIEKTPUYECKUX CBOMCTB MOJINMEPOB. |
IT.

KommnekT XuMu4eckoil mocy/ibl.
KOMIUIEKT XUMUYECKUX PEAKTUBOB.

OnepaTHBHoe YIIpaBJICHUC




9. JIMCT UBMEHEHU (JOIIOJIHEHUI)

B pa0o4y10 nmporpamMmy no Jucuuiuvinie «BeeneHue B 0MOTEXHOJIOTHIOY
Ha 2021/2022ywy.r.

NeNe | Dnement (myHkT) PILJL IIepeyeHb BHOCUMBIX IIpumeuyanue
U3MEHEHHU (J0MOJTHEHIT)

OO6cyxeHa 1 peKOMEHI0BaHa Ha 3ace/laHuu Kadeapbl OMOXUMUU U XUMHYECKOU
HKOJIOTHH
[Ipotokon Ne 1 or«  » aprycra 202I1r

3aBenytomuii kadenpoit JI.A. beera

COI'JTACOBAHO:
3aBeyIOLIU OTIETIOM KOMIUIEKTOBAHUSI HAYYHOU

ONOJIMOTEKH
noanuch, paCMH(prBKa IHOAIIMCH, JaTa




IIpunoxenue 1

MUHUCTEPCTBO OBPA30BAHUS U BBICIIIET'O OBPA30BAHU
POCCUIICKOI ®EJIEPALIIU

denepanabHOE rOCYJapCTBEHHOE OIOKETHOE 00Pa30BATENBHOE YUPEKICHNE
BEICIIIETO oOpa3oBanus «KabapauHo-bankapckuii TocyaapCTBEHHBI YHUBEPCUTET
uM. X.M. bepbexoBa»
NHCTUTYT XUMHNHA U BUOJIOT MU

Kadenpa 6uoxumMun 1 XMuMUYECKOM KOJIOTUH

COI'JTACOBAHO YTBEPXIAIO:
PykoBonuTens 06pazoBaTenbHON TPOrpaMMBI Hupextop UXub
A.IO. [TaputoB A.M. XapaeB
« _» 20 1. «_» 20 T

®OHA ONEHOYHBLIX CPEJICTB
YUYEBHOM JUCHUITJIINHBI
«buorexHonOTHU)

Hanpasnenue
06.03.01 buonorus

(KOI[ 1 HAMMCHOBAHUEC Cl'[eL[I/IaJ'[I:HOCTI/I)

KBanudukanus (cTeneHs) BHITYCKHUKA
bakanagp

dopma 00yueHus
Ounas

Hanpuuk 2021



1. [lepeuens KOMIETEHIIMHI U 3TAMBI KX POPMHUPOBAHUS

2. Kpurepun opmMupoBaHus OIIEHOK HA Pa3IMUHBIX dTAMax X
dbopmupoBaHus
3. Mertonuueckue MaTepuaisl, ONPEAEISIIOIINE MPOUEAYPHl OLICHUBAHUS

pe3yIbTaTOB OCBOCHUS 00pa30BaTEIBHON MPOTPaAMMBI



1. Ilepeyenb kKoMIeTeHI U U ITanNbl UX (OPMHUPOBAHUS
Kapra xomnerenumii
Iudgp n Hazpanue komnereHunu: CriocoOeH OLIEHUBATh U MPOTHO3UPOBATH
NEePCHEKTUBHOCTh OOBEKTOB COBEH MPO(heCcCHOHANBHOM NesITeTbHOCTH JUIs
onorexHosornueckux nmpouspoacts OIIK-5.2.

O0mas XxapakTepuCcTHKA KOMIIETCHIMH

Tun kommnereHmum: oo6uIenpodeccCuoHaNbHAS KOMIIETEHIUSI BBIMTYCKHUKA
oOpa3oBaTenbHOM MporpamMmbl 1o HarpasieHuto noarotoBku 06.03.01 buonorus
BBICIIIETO 0Opa3oBaHus ypoBeHb BO

1.1. DOransl (bOpMI/IpOBaHI/IH KOMHGTGHHI/Iﬁ " CpCACTBA OICHNBAHUA

KoMmnerenuun Jranbl GopMHPOBAHHMA KOMIIETEHIM I
o0yuawuerocs, IlepBblii 3Tan Bropoii Tan Tpernii 3Tan
(¢popmupyemsie B

POy 61-80 81-90 91-100

AUCHMILINHBI

Cnocoben 3HaTh 3Hathb 3HaTh
OLICHUBATH M e [Ipeamer u 3amaun e CoBpeMEHHBIE e OcHOBHBIE 00J1aCTH
IIPOrHO3MPOBATh OMOTEXHOIOTHH METO/bI MPaKTUYECKOTO
NEPCIIEKTUBHOCTL | o KtacCH4ecKue u MoauUKaIIN MIPUMEHEHUS
00BEKTOB COBEN COBPEMEHHBIC OpraHu3MOB OMOTEXHOJIOTHI
pOhECCUOHATBHO OMOTEXHOJIOTHYECKUE e OCHOBHbIE Ymerh
i IesITeNbHOCTH HaIpaBJICHUA peanbHBIE ® CTpOUTH CXEMBI
1A Ymersn poOJIeMBI U OMOTEXHOJIOTHYECKUX
OMOTEXHOJNIOTHYECK | o Vcronp30BaTh 3HAHUS OITaCHOCTH CHCTEM H MOJIeNeH
HX IIPOU3BOICTB W3 paHee MPOUICHHBIX | HHTPOMYKIIMH Baajnern
IIPEAMETOB MOIU(UIMPOBAHHEL p  OCHOBaMH
Baagerb X MOJICJINPOBAHNS B
e OCHOBHBIMHU OMOTEXHOJIOTHYECK OMOTEXHOJIOTHYECKO
TEpPMUHAMHU U MMM METOJaMuU M IKCTIEPUMEHTE
TIOHATUSIMH O0BEKTOB B ‘mprobperaeT
OMOTEXHOJIOTHHI OKpPY>Karouryro HOBEIC 3HAHUS U
cpeny. ¢bopmupyer
Ymerb CYKJICHHUS 110
e Kiaccugunupos Hay4HBIM,
aTh COIMATHBHBIM H
OMOTEXHOJIOTHYE JIPYTUM MpoOIeMam,
CKre OOBEKTHI U HCIIONb3YS
IIPOLIECCHI COBPEMEHHbBIE
o0OpasoBarenbHbIE 1
nH(pOpPMaIOHHbIE
TEXHOJIOTUH




2. Kpurepuu (popMHUPOBAHHUS OLIEHOK HA PA3JIMYHBIX 3TaNax UxX

¢popmupoBanus

Jrtan (YpoBeHb)

IlepBblii 3Tan

Bropoii 3Tran

| Tpernii 3Tan

XapakTepucTHKa «He 3aumeno» <<61 «3aumeno» 61 6aJ11
MaKCI/IMaHBHaH > CTaBUTCA IIpU > HO B OTBCTEC CTAaBUTCA IIpU
CYMMa 63.JUIOB, CXEMaTHYHOM, HCIIOJIHOM MOFYT NMECTHCA > HpaBI/IHBHOM, IIOJITHOM
HaOupaemas OTBETE, » Herpyobie Y JIOTUYHO ITOCTPOSHHOM

CTYJEHTOM 3a OJIUH
cemecTp, paBHa 70.
Ota cymma
CKJIQJIbIBACTCS U3
0aJUTOB 32 TEKYIIYIO
yCII€BA€MOCTb, 110
pe3yapTaTam 2
KOHTPOJIBHO-
PEUTHUHTOBBIX
MEPOIPUTSITUH.
Ha 3auere

» HEyMCHUH
OIEepUPOBATH
CHeHaTbHBIMH
TEPMUHAMH WIH UX
HE3HaHWE,

» CrpyObIMH
OIIMOKaMH,

» HEyMeHHEeM
NPUBOJINUTH
PaKTUYECKOI 0
UCTIOJIb30BaHUSI HAYYHBIX
3HAHWM.

IIPUMEPBI

OIINOKH WIIH
HETOYHOCTH,

» 3aTpy/AHEHUS B
HCIIOJb30BaHUH
PAaKTUYECKOTO
MaTepuaa,

> HE BIIOJIHE
3aKOHYEHHBIE
BBIBOJIbI WIIH
0000111eHYS.

OTBETE,

» YMCHHUH OINEPUPOBATH
CIIeLIMaIbHBIMU
TEPMUHAMH,

> HCIIOJIb30BaHUH B
OTBETE JIOIMOIHUTEILHBIN
marepua,

»  WUIIOCTPHPOBATH
TEOPETUUCCKUE
IIOJIOYKEHHS
PaKTUYCCKUM
MaTepHaIoM.




3. Meronnueckue MaTepuaJibl, ONpeaesiiomue nNpoueaypbl
OLICHUBAHMS Pe3yJIbTATOB OCBOCHHUS 00Pa30BaTeIbHON NPOTrPAMMBI

3.1. Bonpocsl 4 3aaHus 1S MHIMBHIYAIBHOM U CAMOCTOSATEIbHON PadoThI

K kaxnmoMy 3aHATHIO TaeTcs 3aJlaHU€ IO MOArOTOBKE KOPOTKUX COOOIIEHUN C
WCIIOJIb30BaHNEM HHTEPHET-PECYPCOB

1. BBegenwe B mpeaMmeT. 3aJaHHE: paccka3aTh O HauOOJEe HMHTEPECHBIX
OTKPBITUSAX B 00JaCTH OUOJIOTHH.
2. OCHOBHBIE TEPMUHBI U MOHATUS OMOTEXHOJIOTMH. 3aJaHue: HAUTU NPHUMEPHI U
OXapaKTEepU30BaTb BO3MOXXHOCTH HCIIOJI30BAaHUS OpPraHU3MOB M HMX 4YacTed B
Pa3IUYHBIX OMOTEXHOJIOTHSIX.
3. BHOTEXHOJIOTHYECKHUIT TPOLECC: THUIIbI, XapaKTEPUCTUKA OTaIloOB. 3aJaHUE:
HAWTH UHTEPECHBIE PUMEPHI COBPEMEHHBIX OMOTEXHOJIIOTUYECKUX MTPOU3BOICTB.
4. MeTtopl cenekuuu B OMOTEXHOJOTUH. 3aJaHue: C/IeJIaTh KOPOTKUE COOOIIECHNUS
0 IEHCTBUU MyTareHHbIx ¢akTopoB Ha cTpykTypy JHK.
5. Texnuka PEKOMOMHAHTHOM JIHK: reHeTuyeckas MoupUKALIHS
MHKPOOPraHU3MOB. 3aJaHUE. HAWTH NPUMEPBI U OXapPAKTEPU30BATh Pa3JINYHBIE
TPYIITBI MUKPOOPTAHU3MOB TIOJIBEPTHYTHIX T€HETUYECKON MOIU(PHUKALIUH.
6. Texnuka pexomOuHanTHo JIHK: renermueckas moaudukamuss 3yKapuor.
3agaHue: HaWTU TPUMEpPbl M pacckazaTh O IMpodiieMax U TMEPCIeKTUBAX
UCITIOJIb30BAHUSI TPAHCT€HHBIX PACTEHUN U KUBOTHBIX.
7. KileTouHbIE TEXHOJOTUM: PACTEHMS. 3aJaHHUE: HAUTH NMPUMEPHI COBPEMEHHBIX
JOCTUKEHUM B 00JIACTH KJIETOYHON MHKEHEPUU PACTUTEIBHBIX OPraHU3MOB.
8. KiteTouHble TEXHOIOIUU: )KUBOTHBIE. 3ajaHUE: HANTU IPUMEPBI COBPEMEHHBIX
JOCTUKEHHUM B 00JIACTH KJIETOYHON MHKEHEPUU KUBOTHBIX OPraHU3MOB.
9. benkoBas nH>xeHepus: MPoOIeMbl U MEPCIEKTUBBL. 3a/laHUe: 0XapaKTepU30BaTh
Ha KOKPETHBIX IMpUMEpax CTENEeHb W3YYEHHOCTH MHOrooopaszus O€lIKOoB H
BO3MOXKHOCTH MX MOJU(UKALIUMA.
10. Cneumanbhble OmoTexHosoruu B peuieHuu npodisem OC. 3amaHue: NpUBECTH
IpUMEPHI BHEAPEHUS] OMOTEXHOJIOTHYECKUX METOJOB B PEIICHUH MPOOJIEM 3KOJIOTHH
Y OXpaHbl OKPYXKAIOLIEH CPEJIbL.
11. CneunanbHble OMOTEXHOJOTMM B MEIUILIMHE. 3aJaHHe: MPUBECTU MHPUMEPHI
UCIOJIb30BaHUsI OMOTEXHOJOTUYECKUX pa3padoTax B JAMATHOCTUKE U NMPOPUIAKTUKE
Pa3IMYHBIX 3a00JI€BaHUM.

3.2. lIlpumepHbIe TeMbI pedepaToB-10KJIAT0B

Wnewn Jlyu Ilactepa u coBpeMEHHOE pa3BUTHE HAYKHU

[TpoGnemMbl KIIOHUPOBAHUS UCUYE3AIONIUX M BRIMEPIITUX BUIOB KUBOTHBIX
['erHoTepanusi: mpoOIEMBbI U TIEPCIIEKTUBBI

MyTaressl 1 aHTUMYTareHbl B POJYKTaX MUTAHUSA

[Toaxoapl M mEpPCHEKTUBHI B podriakTKe U BakimHanuu BITY

I'eHHas uHX)XEHEPUsT B UMMYHOTEPAIIUU pPaKa

Bupyc renarura C: B3auMoeiCTBUE C KJIETKOU, TyTH OOpbOBI
CTBOJIOBBIE KJIETKH — MU(] U pEatbHOCTb

BakiHbl HOBOTO ITOKOJIEHUS

A N A bl



10. Hedrsanble 3arpsi3HeHUs: BIUSHUE HA IOYBEHHYIO MUKPOQIIOPY, MTyTH
o3noposiieanst OC

11. HoBble HampaBlieHHs B BaKIIMHAIIUU TPOTUB TyOepKyJie3a

12. bakrepuanbHOE BBIIEIAYMBAHUE METAIUIOB

13. IIpoGaemsl uaTpOAYKLKHU (BHEAPEHUS) [ M-MHKpOOpPraHU3MOB B
OKPYXKaIOILyI0 Cpery

14. TepaneBTruecKkoe U peIpOLYKTUBHOE KIIOHUPOBAaHHE YEIOBEKA

15. bruorexHoi0rnuecKkue Moaxo/ bl B 00pp0e ¢ HACEKOMBIMU

16. HoBble (pepMEHTHI B MOJIEKYIISIPHOM OMoI0Orun

17. «TabneTka ponroynerus» - Mug U pearbHOCTh

18. MyTamuu: reHOTOKCHYHOCTh BakIMH 1 3k30renHoi JJHK

19. Oco0eHHOCTH KyJIbTUBUPOBAHUS KJIETOK U TKAHEH PaCTEHUI

20. IIporpamma «I'€HOM YeOBEKa» - HCTOPUS NMPOEKTA, HANEKIBI U
pazoyapoBaHUs

21. UmmoOun3aims 0eKoB

22. Pemenuanus He(Te3arpsa3HEHHBIX TTOYB.

23. 3ammura pacteHuit ot puTodaron

3.3. [IpumepHbIe BONPOCHI K 3a4eTy

1.  Hctopus OuotexHosoruu. XapakTepuCcTHUKa UICTOPUUECKUX MEPUOJIOB.
HaunGosee 3HaunMble OTKPBITHS, CHITPABLINE BAXKHYIO POJIb B CTAHOBICHUH HAYKH.
2. OO6mue MMOHSTHUS OMOTEXHOJIOTHH: OMOTEXHOJIOTHYCCKAas CHUCTEMa,
OMOTEXHOJOTUUECKUIN MPOIECC, OMOTEXHOIOTUYECKUM OOBEKT.
3. buorexHosornyeckre OOBEKThI, OINpEICICHHE, XapaKTEPUCTHKA  MEcTa
OM000bEeKTa B  OMOTEXHOJIOTMYECKOW  cHCTeMe, KilacCHU(UKALMS, TMPUMEPHI
MIPAKTUYECKOTO MPUMEHEHUS.
4.  Mukpoopranusmsl Kak OM000BEKThI. [IpuMephl, MpPaKTUYECKOE MCIOJIb30BAHUE
B OMOTEXHOJIOTHSIX.
5. KynabTyphl KI€TOK M TKaHel Kak OuooOBeKThl. [IpuMepnl, MpakTHYECKOE
UCIIOJIb30BaHUE B OMOTEXHOJIOTHSIX.
6. buorexHonormyeckuii mporecc. Otanbl. KpaTkas XapakTepHCTHKa 3TaloB
OMOTEXHOJOTHYECKOTO IpoIlecca.
7.  XapakTepuCTHKa MHUKPOOPTaHU3MOB Kak OOBEKTOB cenekiuu. CeneKius
MUKpPOOPraHU3MOB B OMOTEXHOJIOTHH.
8.  Myrarenes: onpezenenue, GopMbl MyTareHe3a, MyTareHHble (PaKTOPBbI.
9. OTt00p MyTaHTHBIX MHKPOOPTaHW3MOB CO3/JaHHBIX B IPOIECCE CEJICKIIUU Ha
MOATOTOBUTENILHON CTaANK OMOTEXHOJIOTUYECKOTO Mpoliecca.
10. 10.Cenexnus 6M000BEKTOB. DTanbl, MOAXOAbI, METOJIBI.
11. T'enernueckass WHXXEHEpPHUS: I1eJib, TEXHUKA, OHOOOBEKTHI, MPUMEPHI
MIPAKTUYECKOTO PUMEHEHUS, COBPEMEHHBIE IOCTUKEHHS.
12. depmeHTbl TeHeTHUECKON wuHkeHepud. Kraccudukamms, xapakTepuCTHKA
KATAIN3UPYEMBIX PEAKLIUM.
13. Meronbl mony4deHUss TeHa B  TIEHETUYECKOM  uHxkeHepud. KpaTkas
XapaKTEepUCTUKA, JOCTOMHCTBA U HETOCTATKU METOOB.
14. Bektopa B reHeTHuecKod umxeHepuu. OrmpeneneHue, Kiaccupukaimy,



TpeOOBaHU, KpaTKasi XapaKTEepPUCTUKA BEKTOPOB.

15. PexomOunantHas JIHK. Omnpenenenue, Ha3HaAY€HUE, METOJbl MOJTYyYECHUS
pexomOunanTHoi JIHK B reHeTndeckoil HHXKEHEpUH.

16. Meronst BBemenus pexkomOmHaHTHOW JIHK B Kinerky-penmwmueHT u 0TOOD
MOAU(PUIIUPOBAHHBIX KJIETOK B TEHETHUECKOM MHKEHEPHUU.

17. Tpancrene3 pacrenuil. Bekropa. OcHOBHbIE cTpaterud. MeToabl BBEICHUS
TPAHCT€HOB U 0TOOpa TPAHCTEHHBIX OPTraHU3MOB.

18. Tpancrene3 xuBOTHBIX. Bektopa. OCHOBHBIE cTparerud. MeToabl BBEICHUS
TPAHCTEHOB U O0TOOPa TPAHCTEHHBIX OPraHU3MOB.

19. KnerouHast uHXEHEpHS: L€, TEXHUKA, ONOOOBEKTHI, PUMEPHI TPAKTUIECKOTO
IIPUMEHEHUS, COBPEMEHHBIE TOCTUKEHUS.

20. Mertonbl KyJIbTUBUPOBAaHHMS KIETOK W TKaHEWM PpACTEHHU. Y CIOBHS
KyJIbTUBUPOBAHUS, KIacCU(pUKALMA U KpaTKasi XapaKTepUCTUKA KYJIbTYyp PACTEHHUI B
KJIETOYHON MHKEHEPUU

21. Comaruueckue ruOpuUibl pacTeHUH. TexHUKAa TOJIyYEHHs, COBPEMEHHBIE
JTOCTUKEHUSI, IPUMEPBI ITPAKTUYECKOTIO IPUMEHEHUS.

22. Ilporomnactel: OINPENCICHUE, HCIOJIb30BAHUE B KIETOYHOW WHXXEHEPUH,
METO/BI U YCIIOBUS BBIICIICHNS IIPOTOILIIACTOB.

23. KynbTUBHpPOBAaHME U CIUSIHUE MPOTOILNIACTOB B KIETOYHON WHKEHEPUHU.
MeTtonpl, ycnoBus, pbrO30TEHBI.

24. IlpakThuecKoe UCTOIb30BaHUE KYJIbTYp KIETOK UM TKaHEW pacTeHuild. buocunres
u OuoTpaHchopMalys, MUKPOPA3MHOXKEHHE, TMPUMEPbI TPAHCTEHHBIX PACTEHUU C
LICHHBIMU CBOMCTBaMH.

25. KnerouHasi uHX)eHEpHUs KUBOTHBIX. MeTObl, 00BEKTHI, TEXHUKA, COBPEMEHHbIC
JTOCTUKEHUS, IPAKTUYECKOE PUMEHEHUE.

26. Kierounble M TKaHEBbIE KyJIbTYpPhl >KMBOTHbIX. Kiaccudukamuum KyiabTyp,
YCIIOBUS KYJIbTUBUPOBAHUS, CPEIbl, METOJbI MOJYYEHHUS] COMATUYECKUX THOPUIIOB,
MIPAKTUYECKOE TPUMEHEHHE.

27. CtBoJIOBbIE KJIETKU. Xapakrepuctuka. Knaccudukanus. [lepcnekTunb
IIPUMEHCHMUSL.

28. Kiuonuposanue. Xapakrepuctuka metona. Knaccudukarms. [lepcnexktuBbl
IIPUMEHCHMUSL.

29. buorexHonornueckuii npouecc. Cragus KynbTuBUpoBaHUS. OCHOBHBIE
JTallbl, XapaKTEPUCTUKA CPEL ISl MUKPOOPTaHU3MOB, KJIETOK PACTEHUM U )KUBOTHBIX.
Anmnaparypa.

30. buorexnosornueckuii mnpouecc. Craaus KyJbTUBHUPOBaHUA. PexnMbl
KyJIbTUBUPOBaHUsI O0M000BEKTOB. CTanK pocTa KyJIbTypbl B OMOpEaKTOpe. CUHTE3
L[EJIEBOTO MPOIYKTA.

31. buotexnonornueckuii npouecc. Cragus nojryuyeHus npoaykra. OCHOBHbIE
ATamnbl U METOJIbI OTACICHHUS U OUMCTKU OMOTEXHOJOTUYECKOTrO MpoaykTa. [Ipumepsl
OMOTEXHOJIOTUYECKHUX MPOIYKTOB.

32. Dxosoruyeckasi OMOTEXHOJIOTHS: 11€JIb, METO/bl, OMOOOBEKTHI, TPUMEPHI
IIPAKTUYECKOIO PUMEHEHUSI, COBPEMEHHBIE IOCTHKEHHS.

33. DOxkonoruueckas o6morexHoiorus. [IpoGrema muTheBOil BOABI. A3pOOHBIE
METO/bI OYUCTKH CTOYHBIX BOJ.



34. DOxkonormueckas  OmorexHonorus.  [IpoOmema  MUTHEBOM  BOJBI.
AHa’pOOHBIE METObl OYUCTKU CTOUHBIX BOJ.

35. DOkonoruueckas OuorexHoyorusi. buorpanchopmaius KCeHOOHOTHKOB,
NOJIy4YEeHUE SKOJOTMYECKH YHCTOW DSHEpPruu, OakTepuajgbHble U  BUPYCHBIE
WHCEKTULIN/IBI.

36. buorexHonorus: UeNb, MNPEAMET, 3aJa4yd, OCHOBHBIC HaIlPaBIICHUS
ounorexHosoruu. CoOBpeMEeHHbIE JOCTUKEHHUS B 00J1aCTH OMOTEXHOJIOTHH.

37. WmxenepHas suzuMmosnorus. Lens, mpo6aemsl. [lepcnexktuBsl. McTounnku
(hepMEeHTOB.

38. NmmoOunu3oBanHbie pepmeHTHI. [IpenmyiiiecTBa, MeTOAbI
MMMOOUJTH3AIUH.

39. HWwmmoOunuzoBaHHbie ¢epMeHThl. Hocutenu naia uMMOOUIU3aIuUU,
MPaKTUYECKOE UCII0JIb30BAHUE.

40. benkoBas nwxxeHepus. HanpasieHnusi, METO/IbI, TEPCIIEKTHBBI.

3.4. TecroBble MaTepuaJIbl 0 AMCHUILIUHE «BBeieHre B OMOTEXHOJIOTHI0»
HAXOIATCH BO BHyTpeHHel 0a3e KBI'Y

3.5 Bonpockl K KOJLJIOKBHYMY

Ne 1
1. Hcropust OMOTEXHOIOTUU. XapaKTEPUCTHUKA UCTOPUUYECKUX TEPUOIOB.
HaunGosee 3HaunMble OTKPBITHS, CHITPABLINE BAXHYIO POJb B CTAHOBICHUH HAYKH.
2. OOmue MMOHSTHUS OMOTEXHOJIOTHH: OMOTEXHOJIOTHYCCKAas CHUCTEMA,
OMOTEXHOJIOTUUECKHM MPOIEcC, OMOTEXHOIOTUUECKHUIN OOBEKT.
3. buorexHonormueckue OOBEKTHI, OIpeAeJeHUE, XapaKTEepUCTUKAa  MecTa
OMo00bEeKTa B OMOTEXHOJIOTMYECKOM  cHCTeMe, KilacCH(UKAIMs, MPUMEPHI
MPAKTUYECKOTO MPUMEHEHUSL.
4.  Muxkpoopranu3Mbl Kak 0n000BEeKThI. [IpuMepbl, MpakTHYECKOe MCHOIb30BaHUE
B OMOTEXHOJIOTHSIX.
5. KynbTypel KJI€TOK M TKaHel Kak OuooObekThl. [Ipumepsl, mnpakTudyeckoe
UCII0JIb30BAaHUE B OMOTEXHOJIOTHSIX.
6. buorexnosnormueckuii mporecc. Otanbl. KpaTkas XapakTepHCTHMKAa 3TanoB
OMOTEXHOJOTHYECKOTO TpoIiecca.
7. XapakTepuUCTUKa MHUKPOOPIaHM3MOB Kak o00BbeKkTOB cenekuuu. Cenexuus
MUKpPOOPraHU3MOB B OMOTEXHOJIOTUH.
8. Myrarenes: onpenaeneHue, GpopMbl MyTareHes3a, MyTareHHble (hakTOpPHI.
9. Ot00op MyTaHTHBIX MHKPOOPIaHHM3MOB CO3JIaHHBIX B MPOLECCE CEJIEKIIMU Ha
NOATOTOBUTENIBHON CTAANN OMOTEXHOJOTMYECKOIO MPOLIECCa.
10. .Cenexuust 6MO00BEKTOB. DTAIIbI, TOAXO0BI, METO/BL.

No2
1. Tenermueckass HMHXXEHEpHs: IleJib, TEXHHUKA, OWOOOBEKTHI, MPHUMEPHI
MPaKTUYECKOTO MPUMEHEHUSI, COBPEMEHHBIE JJOCTHKEHHUS.
2. @epMmeHTbl TeHeTHYecKoW wuHkeHepuHu. Kiaccudukanus, XapakTepucTHKa
KAaTAJIN3UPYEMBIX PEAKLIH.



3. Meronpl momydyeHMssT Te€HAa B TEHETHYECKOW  uHkeHepuu. Kparkas
XapaKTEepUCTHUKA, JOCTOMHCTBA U HETOCTATKU METOOB.
4. Bextopa B TreHeTuueckod wumxkeHepun. Ompeaenenue, KiaccupUKaluy,
TpeOOBaHUS, KpaTKasi XapaKTEePUCTUKA BEKTOPOB.
5. PexomOunantHas JIHK. Omnpenenenue, Ha3HaueHUE, METOJBI IOJTYyYCHHS
pexomobunanTHoM JIHK B reHeTHYECKON MHKCHEPHH.
6. Metonpl BBeaeHus pekomOuHaHnTHOM JIHK B KiIeTKy-penumueHT U OTOOp
MOAU(PUIIUPOBAHHBIX KJIETOK B TEHETHUECKOU MHKEHEPHUU.
7. Tpancrene3 pacrenmili. Bekropa. OcHOBHbIE cTparernv. MeToabl BBEICHUS
TPAHCTEHOB U 0TOOpPA TPAHCTE€HHBIX OPraHU3MOB.
8. TpaHncrene3 xuBOTHbIX. Bekrtopa. OCHOBHBIE cTparernu. MeTonbl BBEICHHS
TPAHCT€HOB U 0TOOPA TPAHCTEHHBIX OPTraHU3MOB.
9. KilerouHast HHXKEHEpUS: 11eJIb, TEXHUKA, OMOOOBEKTHI, TPUMEPHI MPAKTHUYECKOTO
IIPUMEHEHUS, COBPEMEHHBIE TOCTUKEHUS.
10. Mertoapl KyJbTUBHUPOBAHUS  KIETOK MW  TKaHEW paCTEHUW. Y CJIOBUA
KyJIbTUBUPOBaHUS, KIacCU(pUKAIUA U KpaTKasi XapaKTepUCTUKA KYJIbTyp PacTeHUIl B
KJIETOYHON MHKEHEPUU
11. Comaruueckue rubpuasl pacteHuil. TexHuka MOIydeHUs,, COBPEMEHHBIE
JOCTHXKEHUS, IPUMEPBI ITPAKTUYECKOTO IIPUMEHEHUS.
12. IIporomnacTsl: ONpPENEICHUE, HCIIOIb30BAHUE B KIETOYHOW HWHKEHEPUH,
METO/bI U YCIIOBUS BBIIEIICHNS IIPOTOILIIACTOB.
13. KynbTUBUpOBaHME U CIUSHHUE NPOTOIJIACTOB B KIETOYHOW HWHKEHEPHUHU.
Metonpl, ycinoBus, pbrO30TEHBI.
14. TlpakTryeckoe MCMOIb30BaHUE KYJIbTYp KJIETOK M TKaHEW pacTeHui. buocuHres
u OuoTpaHcpopMalrs, MUKPOPA3MHOKEHHE, MPHUMEPbl TPAHCTEHHBIX PACTEHUU C
[IEHHBIMU CBOMCTBAMHM.
15. Krnerounass uHXKEHEpHUs KUBOTHBIX. MeTO1bl, OOBEKThI, TEXHHUKA, COBPEMEHHBIE
JTOCTUKEHUS, IPAKTUYECKOE PUMEHEHUE.
16. Kierounble M TKaHEBblE KyJIbTYpbl >KUBOTHBIX. Kiaccupukauuu KyibTyp,
YCIIOBUSI KYJIbTUBUPOBAHUS, CPEIbl, METOJbI MOJYYCHUS COMATUYECKHX TUOPHUIIOB,
IIPAKTUYECKOE TPUMEHEHHUE.
17. CrtBonoBsle kiIeTKU. XapakTepucTtuka. Kinaccuduxamus. [lepcnexTuBb
IIPUMEHCHMUSL.
18. KmonupoBanue. Xapakrepuctuka Mmetoga. Kinaccudukarms. [lepcrnexkTuBb
IIPUMEHCHMUSL.

No3

1. buorexnonornueckuit mponecc. Cramgus KyJabTUBHpOBaHUs. (OCHOBHBIE
ATAIlbl, XapaKTEPUCTUKA CPEN 11 MUKPOOPTaHU3MOB, KIIETOK PACTEHUN U JKUBOTHBIX.
Anmnaparypa.

2. buorexHonornueckuii npounecc. Cragus KyJIbTUBUPOBaHHS. Pexnmbl
KyJIbTUBUPOBaHUSI O0M000BEKTOB. CTanK pocTa KyJIbTYypbl B OMOpEaKTOpe. CUHTE3
LEJIEBOTO MPOIYKTA.

3. buorexHonoruueckuii npouecc. Craaug nosydeHus npoaykra. OCHOBHbBIE
3Tambl U METOJIbI OT/IEICHUS U OYUCTKU OMOTEXHOJOTHYECKOTo MpoAyKTa. [Ipumepsl
OMOTEXHOJIOTMYECKUX MTPOTYKTOB.



4. Dkonornyeckass OMOTEXHOJIOTHS: IIeb, METOJbI, OMOOOBEKTHI, MPUMEPHI
MPAKTUYECKOIO MPUMEHEHHUS, COBPEMEHHBIC TOCTHKCHUSI.

5. Oxonoruveckass Ouorexnonorus. [IpobGrema nuTheBON BOABI. A3pOOHBIC
METOAbI OYMCTKH CTOYHBIX BOJ.

6. Dkoyornueckas OuorexHosiorus. [Ipo6iema MUThEBON BOJBI. AHA3POOHBIE
METOJIbI OYMCTKH CTOYHBIX BOJI.

7. Okosorudeckas OuoTexHojorus. buorpanchopmamms KCEHOOMOTHKOB,
MOJTYYEHHE DKOJIOTMYECKH YHUCTOH DJHEPruM, OaKTepHalbHbie W BHPYCHBIC
MHCCKTHIINIBI.

8. buorexHosorusi: 1eJib, IPEAMET, 3aJayd, OCHOBHBIC HAaIlpaBJICHUS
ounorexHomorur. CoBpeMEeHHbIE IOCTUKEHUS B 00J1aCTH OUOTEXHOJIOTHH.

9. UnxenepHas sH3umodorus. Lens, npodnemsl. [lepcnexktusl. cTounnku
(bepMEeHTOB.

10. MmmoOunu3oBaHHbBIE (epMeHTHI. [Ipenmyiectna, METOBI
MMMOOHIIN3AIHH.

11. HWmmoOunuzoBanHbie ¢epMeHThl. Hocutenum nmjis uMMOOUIU3aIUU,
MPAKTUYECKOE UCIIOIb30BaHUE.

12. BbenkoBas unxeHepus. HanpaBieHus, METOIbl, IEPCIICKTUBHI.



