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Hanpagisiennocts (mpoguib) — buonornueckne cucreMbl ApKTHKH
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OLIEHOYHBIE CPEJCTBA JJISI IPOBEJAEHMS ITPOMEXYTOYHOM
ATTECTALIUY OBYYAIOIIUXCS MO JUCHUATUIMHE (MOYJIIO)

1. O0mme cBeaeHUsa

1. | Kadenpa EcTecTBEeHHBIX HayK
06.03.01 buonorus, HaIpaBJIEHHOCTh (mpoduin)
2. | HammpaBnenue noaAroToBKu
buonoruueckue cuctreMbl ApKTUKH
3. | JIucummmaa (MOAYJIb) b51.0.14.08 OcHOBBI OMOTEXHOJIOTHH
4. | ®opma oOyUeHHS Ounas
5. | 'oxg Habopa 2017

2. IlepeyeHbr KOMIETEHIINI

OIIK-5 CnocobeH mnpuMeHSTH B NpodeCcCHOHATBHOW  JESITEIIbHOCTH  COBPEMEHHBIE
NpeaACTaBJICHUA 06 OCHOBax GI/IOTCXHOJIOI‘I/I‘-IGCKI/IX )41 6I/IOMel[I/II_[I/IHCI(I/IX IMPpOU3BOACTB, TeHHOU
WH)XCHEpUH, HAHOOUOTEXHOJIOTUH, MOJIEKYJIIPHOTO MOAEIUPOBAHUS




3. Kpurepuu u moxa3aTesi OIEHUBAHUSI KOMIIETCHIIMN Ha Pa3IMYHBIX dTanax ux (opMHUpPOBAHHUS

dran KpuTtepuu u moka3ateju OlleHUBAHUS KOMIETEHINi
Dopmupye
¢dopmupoBanus At DopMBbI KOHTPOJISA
KOMIIETeHIIN N KOMITETeH 3HaTh: YMmeTnb: Baagern: chopMHPOBAH-HOCTH
(pa3neJbl, TeMbl st KOMIIeTeHIH i
JMCHUTIMHBI)
1 | Beenenmne. OIIK-5 OCHOBHBI€ IPUHITUIIBI 00BICHITH HEOOXOIUMOCTD HaBBIKAMH aHanu3a | Tecr, pedepar (noknan),
TpanuioHHbIe OpraHu3aIuu OTIpeICTICHHBIX ITAIOB U OHMOTEeXHOJIOINYECKOTO EP?GHT(*‘HHH'
a00Ta (BBICTYIIJICHHUC,
OMOTEXHOJIOTMYECK TpaJIUuIIHOHHBIX IpUeMOB OMOTEXHOJIOrHYecKux | Mporecca Y N
o BbIIIOJIHCHUEC 3aaaH1/m) Ha
W€ NMPOU3BOIACTBA OMOTEXHOJIOTHIA MIPOLIECCOB

3aHATHAX. DK3aMeH.

2 | [IpousBoacTBo OIIK-5 OCHOBHBIE ITyTH 000CHOBBIBATH HaBBIKAMHM coOCTaBJieHUs | Tect, pedepaT (noknan),
MEePBUYHBIX u MOJTyYEHUs IEPBUYHBIX | L1€Jeco00pa3HOCTh OoK-cxeM Mpe3erTalut, pabora
BTOPHUYHBIX U BTOPUYHBIX MIPUMEHEHUS OHOTEXHONOTHIECKIX (BLICTYILICHHE, BLTOTHEHIE

3a/1aHWi) Ha 3aHATHSX.
MeTa0O0IUTOB METa0O0IUTOB OHMOTEXHOJIOTHYECKHX nponeccos K3AMEH.
MIPOLIECCOB B MPOU3BOJICTBE
OTJEIBHBLIX METa0OJINTOB
3 | ®epmeHTHBIE OIIK-5 OCHOBHBIE 00J1aCTH 000CHOBBIBaTb BBIOOD HaBbIKaMu  npoBeaeHus | Tect , pepepar (noxknan),
OMOTEXHOJIOTUH MIPUMEHEHUS TeMmIepaTypHoro pexuma, pH u | IPOCTEHIIHMX pabora (BHCTyHHeHHf:,
(bepMEeHTHBIX JIPYTUX MapamMeTpoB CPeNbI IIpU (epmenTaTuBHBIX Eziﬁii}me 3anaumi) na
OMOTEXHOJIOTUI WCITIOJIb30BAHUH PA3TUIHBIX peakuuit K3aMCH.
dhepMeHTOB

4 | OCcHOBEI OIIK-5 OCHOBHBI€ MPUHITUIIBI NPEIBUJIETH TTOCIIEICTBUS HaBbIKAMU  OOBsICHEHMs | Tect, pedepar (noknan),
TeHETUUYECKOM FEHHOM U KJIETOYHOM MPOBEAEHNS HAYYHBIX MOCJIEI0BATENTBHOCTH Tpe3eHTaIH, paboTa
WHXXEHEPUU WH)XEHEPUU HCCJICIOBaHUH reHHo-I/IHmeHUepHHX gi?:;ﬁgﬁiﬂ%ﬁggii?m

MaHHITyJIA0UN pacueTy MHIEKCOB M JIp.
DK3aMeH.

5 | buorexnonornu B | OIIK-5 Ba)KHEHIIIIeE MPEIBUJIETH TTOCIIEICTBUS HaBBIKAMH  OOBsICHEHMs | Tect, pedepar (noknan),
3aIIATE OHMOTEXHOJIOTHH, MIPOBEICHHSI HAYYHBIX I0CJIEOBATEILHOCTH paboTa Ha 3aHATHAX
OKpY KaroIen HCIIOJIb3yEMBIC B § HCCIEA0BaHUI FeHHO-I/IH)KeHUepHI)IX S:;:}Xgﬁ?e’ BRIHOIHEHE
cpenbl 3alllUTe OKPYKAroIIei MaHUITY SN GHOTECTHPOBAHHIO,

CpeJibl

MIpe3eHTaIH. DK3aMeH.

IIIkajia oeHNBAHUS B PAMKAaX 0a1JIbHO-PEHTHHIOBOI CHCTEMBbI: «HEYIOBJIIETBOPUTEIHHO» — 60 OAJUIOB U MEHEE; «YIOBJICTBOPUTEIHHOY» —
61-80 6annoB; «xopomo» — 81-90 6amnoB; «otauano» — 91-100 H6amnos.




4. Kpurtepum u mkajabl OHeHUBAHUS

4.1. Pemienue TecToB, B TOM YMCJIe 1 HA IOHUMAHHE TEPMHHOB

[Ipo1ieHT NpaBHIbHBIX OTBETOB Ho 60 61-80 81-100

KonndecTBo 0amioB 3a pemeHHbI TeCT 1-2 3-4 5

4.2. IloaroroBKa npe3eHTanui

CrtpykTypa npe3eHTalul

MakcumMmaJibHOe
KOJIMY€ECTBO 0aJ1710B

Conep:xkanue

CdopmynupoBaHa 1enb paboThbl 0,5
[ToHsTHBI 330241 ¥ X0/ PaOOTHI 0,5
Wudbopmalins n3noxkeHa MoJHO U YeTKO 0,5
Nnnroctpanum ycunuBaroT 3G GEeKT BOCIPUATHS TEKCTOBOW YacTH 0,5
nHbOpMaIUU

CremaHbl BBIBOIEI 0,5

Odopmiienue npe3eHTannu

Enunblil ctunbs ohopmieHus 0,5
Tekct nerko unraercs, GoH codeTaeTcst ¢ TEKCTOM U rpaduKon 0,5
Bce mapamerps! mpudra xopomo nmogo0pansl, pazmep mpudra 0,5

ONTUMAJILHEBIN U OTMHAKOBEIM Ha BCEX clIalgax

KiroueBble c10Ba B TEKCTE BbIJACICHBI 0,5

¢ dekT npeseHTANNHU

OO6miee BrieyaTieHue OT MPOCMOTPa MPE3CHTAIINH 0,5

MaxkcuMajbHO€E KOJIHYECTBO 0AJIJIOB 5

OxoHuaTe/bHasl OLIEHKA:

4.3. [loaroroBka pedepatoB (10KJIATOB)

Baniabl

Xap AKTCPUCTHKHU OTBETA CTYACHTA

5

- CTYJICHT TJTyOOKO M BCECTOPOHHE YCBOWII ITPOOIIEMY;

- YBEPECHHO, JIOTUIHO, TIOCJICIOBATEIIEHO ¥ TPAMOTHO €r0 U3JIaraeT;

- OMHMpPasICh HA 3HAHMS OCHOBHOM M JIOTIOJTHUTEIBHOM JINTEPaTypPhl, TECHO
MIPUBSI3BIBAET YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TIPAKTHUYCCKOM
JIEATENBHOCTBIO;

- yMeJio 00OCHOBBIBACT M ApPTyYMEHTHPYET BBIJIBUTAEMbIC UM UJICH,

- JIeJaeT BBIBOBI M 0000IIEHNS;

- cBOOOIHO BiIaJIEET TOHATHIMU

- CTYJEHT TBEP/O YCBOWI TEMY, TPaMOTHO U IO CYILECTBY U3JIaraeT ee,
OTIMPAsICh HA 3HAHUSI OCHOBHOW JIUTEPATYPHI,

- HE JIONYCKAaET CYIIECTBEHHBIX HETOUHOCTEM;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C TIPAKTUICCKOM JACSITEIBHOCTHIO;

- AQpryMEHTHPYET HayUYHbIE MOJI0KEHHUS;

- JIeJaeT BEIBOJBI B 0000IIEHNS;

- BJIaJIcET CUCTEMOM OCHOBHBIX HOHSITHH

2-1

- TEMa pacKpbIiTa HEAOCTATOYHO YECTKO U IMOJIHO, TO €CTh CTYJACHT OCBOMJI
Hpo6neMy, 110 CYHICCTBY MU3JIaracT €€, OIMpasiChb Ha 3HAHHWA TOJBKO OCHOBHOM




JUTEPATYPHI;
- JIOIyCKaeT HECYIIECTBEHHBIC OIINOKN 1 HETOUHOCTH;

- CTIBITHIBAET 3aTPYJHEHUS B IPAKTUUYECKOM NPUMEHEHUH 3HAHUM;
- c1abo apryMeHTUpYEeT HaydHbIE TTOJIOKEHUS,

- 3aTpyAHsAeTCs B OPMYIUPOBAHUH BBHIBOJIOB U 00OOIIECHUIA;

- YAaCTUYHO BJIAJI€E€T CUCTEMOM ITOHITUN

- CTYJICHT HE YCBOWI 3HAYUTEILHOW YaCTH MPOOIEMBI;

- IOITyCKaeT CYIIECTBEHHbBIE ONIMOKN ¥ HETOYHOCTH MTPHU PACCMOTPEHUH €€;
- HCTIBITBIBAET TPYAHOCTH B MMPAKTUIECKOM IIPUMEHEHUN 3HAHUN;

- HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;

- He (hOpMyJIHPYET BHIBOJIOB M 00OOIICHNUI;

- HE BJIAJICET TOHSATHWHBIM anapaToM

4.4. PaboTa (BbICTYILUIEHHE W BbITIOJHEHHE 32/1aHUI1) HA TPAKTUYCCKUX 3aHATUSIX

Bbananl

XapaKTepuCTHKHN OTBETA CTYAeHTA

2

- CTY/IEHT TJIyOOKO ¥ BCECTOPOHHE YCBOWII IIPOOIIeMY;

- YBEPEHHO, JIOTUYHO, TOCIIC0BATENEHO U PAMOTHO €r0 U3JIaraet;

- ONHpPasICh HA 3HAHUS OCHOBHOW U JIOTIOJIHUTEIILHOMN JTIUTEPATypPhl, TECHO MPHUBSI3HIBACT
YCBOCHHBIC HAyYHBIC MTOJIOKEHUS C IPAKTUYCCKON NEeSITEIbHOCTEIO;

- yMeJ10 000CHOBBIBACT U apPI'YMEHTUPYET BBIIBUTAEMbBIC UM UJICH;

- IeJIaeT BBIBOBI M 0000IIEHNS;

- CBOOOJIHO BJIAICCT ITOHSTHSIMH,

-BBIMOJIHSIET MPABUIIBHO BCE 3aIaHUs

- CTYZICHT TBEPO YCBOMI TEMY, TPAMOTHO | IO CYIIECTBY H3JIaraeT e¢, ONHMPasch HA 3HAHUS
OCHOBHOI TUTEPATyPHI;

- HE JIOIYCKAET CYNIECCTBEHHBIX HETOYHOCTEH;

- YBS3BIBAET YCBOCHHBIC 3HAHMS C MIPAKTHYCCKON JEATEIEHOCTHIO;

- AprYMEHTHUPYET HAY4YHBIE MTOJIOKEHHS;

- IeJIaeT BBIBOIBI M 0000IIEHNS;

- BJIaJICET CHCTEMOM OCHOBHBIX MOHATHIA;

-BBINOJHSIET 33JIaHUs, HO IONycKaeT 1-2 omuOKu

0,5

- TeMa PacKpbITa HEIOCTATOYHO YETKO U ITOJIHO, TO €CTh CTYJCHT OCBOMJI ITpolIIeMy, 110
CYIIECTBY M3JIaraeT ee, ONUpasich Ha 3HaHUS TOJIBKO OCHOBHOM JINTEPaTyphl;

- JIONyCKaeT HeCYIECTBEeHHbIE OIIMOKN 1 HETOYHOCTH;

- UCTIBITHIBACT 3aTPYHEHHS B IPAKTUYECKOM NPUMEHEHUN 3HAHUI;

- c1abo apryMEeHTHPYET Hay4HbIE ITOJI0KEHHUS;

- 3aTpyaHsIeTcs B (pOpMyTHPOBAaHUN BBIBOJIOB M 0000IIEHHI];

- YaCTHYHO BJIAJICET CUCTEMOH ITOHATHH;

-BBINOJTHSICT 33JIaHUE, HO JIoNycKaeT 3 u 6oJiee ONTmOoK

- CTYZICHT HE YCBOWJI 3HAUUTEIBHON YacTH NMPOOIIEMBI;

- IOIYCKaeT CyIIECTBEHHBIC OIIMOKN 1 HETOYHOCTH IPHU PACCMOTPEHHH €€;
- HCIIBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

- HC MOXCT apryMEHTHUPOBATH HAYYHBIC IMOJIOKCHU,;

- He (OPMYIHPYET BHIBOJOB U 000OIICHHIA;

- He BJIaJIeeT MOHATUHHBIM annapaToM;

-HE BBINIOJIHSET 331aHUi

4.5.BbInosiHeHNe 32IaHUI HA J1a00PaTOPHBIX 3AHATHIX

Banabl XapakTepuCTHKH BHINOJTHEHNsI CTYIEHTOM 3a1aHHii JIAG0paTOPHOT0
3aHATHS
5 — CTYJCHT BBINOJIHSACT 3aJIaHUsI 1a00PAaTOPHOil paboThI B MOJTHOM 00bEME.
4 —  CTYJICHT BBINOJIHAET 3a/1aHus TaOOpaTOPHOH pabOTHI B IOJIHOM 00BEME,
HO C HCBHAYUTCIbHBIMH INOI'PCIIHOCTAMM.
3 — CTY/CHT BHINOJHSIET 3aIaHHs JJaOOpaTOPHOU pabOTHI HE B TOJTHOM

o0weme (BbimoaHeHo oT 61 10 90 % obbvema 3aganus).




2 — CTYJICHT BBITIOJIHSET 3a/IaHUs TAOOPAaTOPHON pabOTHI HE B MOJTHOM
obweme (BemoHeHo oT 31 no 60 % obbvema 3aganus).

1 — CTYZEHT BBINOJHSET 3a/1aHKs JJaOOpaTOpPHOH pabOTHI HE B IOJTHOM
ooweme (BbimoaHeHo oT 1 10 30 % oObema 3amaHus).
0 — CTYJCHT HE BBINOJIHSIET 3a/1aHui 1abopaTOpHOH paboThl.

4.6.KpuTepuu OeHKH HA IK3aMeHe

Cpenn OCHOBHBIX KpPUTEpUEB OIICHKM OTBETa CTyJEHTa Ha HK3aMEHE CJEeAyeT OTMETHUTb
clIeyIoIue:

— TPaBUIBHOCTH OTBETa Ha BOIPOC, TO €CTh BEPHOE, YETKOE U JOCTATOYHO TIyOOKOe
U3NI0KEHUE TIOHATUH, (PaKTOB;

— TIOJHOTAa ¥ OJHOBPEMEHHO JJAKOHUYHOCTh OTBETA;

— HOBHU3Ha Yy4eOHOW wWH(pOpMAIMK, CTENEHb WCIOIB30BAHUS TMOCIETHUX HAYYHBIX
JIOCTHKEHMUI;

— YMEHHE CBS3aTh TEOPHIO C MPAKTUKON U TBOPUECKH MPUMEHUTH 3HAHUS HA MIPAKTHKE;

— JIOTMKa U apryMEHTUPOBAHHOCTh U3JI0KECHMUS;

— TIpamMOTHOE KOMMEHTHPOBaHUE, IPUBEIECHUE PUMEPOB U aHAJIOTUI;

— KyJIbTypa peuu.

MaxkcruManbHOE KOJIMYECTBO OalIoB Ha sk3ameHe — 40:
Bompoc 1 — 20 6annos.
Bomnpoc 2 — 20 6amios.

— o1 17 no 20 6ana0B - CTyIEHT MOKa3bIBaeT IIyO00KOe M BCECTOPOHHEE 3HAHWE MPEIMETa,
apryMEHTUPOBAHO W JIOTUYECKH CTPONHO MPUMEHSET TEOPETHUYECKUE IOJIOKCHHUS TPU
aHanu3e nHpOpMaIny;

— ot 13 go 16 GamnoB - CTYOEHT 3HaeT MpeAMET M PEKOMEHIOBAHHYIO JIUTEpaTypy,
apryMEHTHUPOBAHO H3JaraeT MaTepual, yMeeT NMPUMEHHUTb TEOPETUUYECKHE 3HaHWs Mpu
aHanuse nHMOpMaLINK;

— or 6 g0 12 0amioB - CTyJEHT B OCHOBHOM 3HAeT MpPEIMET, PEKOMEHIOBAaHHYIO
JUTEepaTypy U yMeeT MPUMEHUTH MOJyUYeHHbIE 3HAHUSA [T aHaIu3a HHPOpMaIHH;

— 5 0ayyIoB U HUXKE - CTYJCHT HE YCBOWJ COACPKAHUS YIEOHOM TUCITUILTHHBL.

5. TunoBble KOHTPOJIbHBbIC 3aJaHHS M MeTOAUYECKHEe MATEpPHAJbI, OINpeae/sIomue
Nnpoueaypbl OUEHUBAHHUSI 3HAHWI, YMeHHWiH, HABHIKOB M (MJIM) ONBITA JAeATETHLHOCTH,
XapaKkTepu3ylIMUX JTanbl (OpMHPOBAHUS KOMIETEHIUH B Ipolecce OCBOEHUS
o0pa3oBaTe/IbHON MPOrPpaMMBbl.

5.1. TunoBoe KOHTPOJIBLHOE 3alaHHE

1 Beenenue. TpaanunoHHble OMOTEXHOJIOTHYECKHE TPOU3BOACTBA

JajiiTe pa3BepHYTBbIil OTBET HA BOMPOC:

C KaxkoW 1eNbl0 TMPH TPOU3BOJCTBE BHHA B IEPBHYHOE CYCIO TOOABISIOT (PEPMEHTHI
MEKTUHA3bl ¥ TEMULEIIII0Na3b1?

2- IIpon3BOACTBO MEPBUYHBIX 1 BTOPUYHBIX MeTa00IUTOB

JajiiTe pa3BepHYTBIil OTBET HA BOMPOC:

CocraBbTe CXEMY KYJbTUBUPOBAHUA CYCIICH3WU KJICTOK JKCHBIICHA C HECJIBIO ITOJYUCHUA
BTOPUYHBIX BEIECTB METOJOM IIPOTOYHOTO KYJITUBUPOBAHUSA. YKAKUTE YCIOBUS M MIPUMEPHBIN
COCTaB MMUTATEIbHOMN CPE/IbI B PEAKTOPE.

3 ®epMeHTHBIC OHOTEXHOJIOTHHU

JajiTe pa3BepHYTBbIi OTBET HA BONPOC:

B dyem cocToAT mIIOCBI M MUHYCHl HCHOJB30BaHUS aJCOPOLUM KaK CHOCOOBI




UMMOOUITH3AIH (PEPMEHTOB?

4 OCHOBBI reHeTHYeCKO MHKeHEePHUHU

JaiiTe pa3BepHYTbI OTBET HA BONPOC:

Kakum o6pazom PHK-30HABI HCIONB3YIOTCA U YCTAHOBJICHUS MOCIEA0BATEIBHOCTH
Hyknenotuzos B JITHK?

5 BUOTEeXHOJIOTHM B 3alMTE OKPY:KaouUleH cpeabl

JaiiTe pa3BepHYTbIi OTBET HA BONPOC:

Kakue xuBbple OpraHn3Mbl BXOJAT B COCTaB aKTHBHOI'O WJa B Y€M COCTOHUT UX POJIb B
OMOJIOTUYECKOM OUYNCTKE CTOUHBIX BOA?

Kiou:

1. IlexTHA3bl KAaTaIM3UPYIOT TUAPOJIA3 NEKTHHOB, a TEMHULEIUIIONA3bl — TUIPOIH3
reMunesuonos (10).

2. B pesynbTaTe MpOUCXOIUT OCBETIICHHE MIepBUYHOTO cycia (10).

3. Takoif cnoco® OCBETJIEHUS COKpalaeT Bpemsi oOpabOTKM COKa M CHMXKAeT KOHTAKT
coka ¢ Bo3ayxom (10)

2. B cxeme A0KHO OBITH OTPa)KE€HO TO, YTO MOCTYIUIEHHE MUTATEIHON cpesibl B 0TOOP
TOTOBOM CYCIEH3UM OyaeT ocymecTBisIThcsi HenpepbiBHO (10) KyneTuBHpoBanue Oymer
MPOBOJIUTHCS B TEMHOTE, MPU HAIMYMU a’pallid, B COCTaBE MHUTATEIbHOW CpeIbl JOJIKHBI
pHUCyTCTBaBaTh caxaposa (2-3%), cynbdar amMoHus, (ocdaThl HIETOYHBIX METAJIOB, U3
MUTATENFHOM Cpelbl HEOOXOANMMO yHanaTh Kanbimid (10) B cpeay mo0aBistoTCS MUTOKUHUHBI
(16).

3. AzcopOrust — OIMH U3 CaMBIX JIEHIEBBIX U MPOCTHIX CIIOCOOO0B MMMOOUIU3AIUH, TIPH
€ro MCIOJIb30BaHUU HE MPOUCXOIUT CHI)KEHUs akTUBHOcTU (epmenTa (16). K HemocraTkam
OTHOCHUTCSI HETIPOYHOCTD CBSI3bIBAHUS M HEBO3MOKHOCTH MHOI'OKPATHOTO HcIoyib30BaHus (10), a
Takke Onozerpananus HEKOTOPBIX aJICOPOCHTOB (>KeNaTHH, Kpaxmall, eKTHH) (10)

4. PHK-30u1861 BBOAsATCS Tocie auccormanuu neneit JIHK B npouecce nnasnenus (16).
B pesynrare omxkura npoucxoaut coeauaenue PHK-30u1a ¢ onnoit u3 neneit JIHK (16), Takum
00pa3oM M yCTaHaBJIMBAETCA MOCIIEI0BATEIbHOCTh HYKJICOTHIOB B JaHHOM yuacTtke (10).

5. B cocraB akTHBHOrO WJia BXOJAAT OakTepuH (MPEUMYIIECTBEHHO, MCEBIOMOHAbI),
KOTOpble 00eCHeunBalOT pacllerieHue opraHmdeckux BemiectB (10), mpocreiimme, KOTOpble
KOHTPOJIMPYIOT YHUCIEHHOCTh OakTepuil M CIOCOOCTBYIOT OCBOOOXKIEHHUIO SK30(DepMEHTOB, a
TakXke 00ecleurnBaloT OUYUCTKY OT KPYHHBIX B3BelleHHbIX yacTull (16). B cocraB Takxke vacTto
BXOJIIT OJIHOKJIETOYHBIE BOJIOPOCIH, KOTOpBIE OOECIEUMBAIOT yJajleHHe COEJAMHEHUHN a30Ta U

docdopa

5.2 Bonpocsl K 3a4eTy/3K3aMeHy

1. OcHOBHbIE HAaNPaBJICHUSI COBPEMEHHON OMOTEXHOJIIOTUU

2. TpamunmoHHBIE OMOTEXHOJOTHUECKHUE TIPOU3BOJICTBA

3. Kynbrypa kierok sykapuoT. KyapTUBUpOBaHUE HA )KUIKUX U TBEPABIX MUTATEIbHBIX
cpenax

4. Tennas umwxeHepus. [lomyueHre MoTuGUIIMPOBAHHBIX TEHOMOB. MeXaHU3MBbI
Tparcexuu. OT60p MOIUGUIUPOBAHHBIX OPTraHU3MOB.

5. buoTexHoN0rUs NPOU3BOJICTBA IEPBUUHBIX META0OIUTOB (AMUHOKHUCIIOTHI,

BUTaMUHBI)

6. buoTexHoNOrMM NPOU3BOJCTBA BTOPUUHBIX MeTab0IUTOB. KynbTypa KiieTok
pacTeHuit

7. BuOTEXHOJO0rHs MPOU3BOACTBA NMMYHOJIOTHYECKHUX NIPENapaToB (BaKLUHbI U
CBIBOPOTKH)

*®

®epmenTHast OnorexHosorusi. UMMoOmiIn3oBaHHbIE (PePMEHTHI
9. DBHOTEeXHOJOTHs B IPOU3BOJICTBE NMUILEBBIX IPOJYKTOB



10. IIpon3BOACTBO TOMJIMBA U3 OMOJIOTMYECKOTO ChHIPhS

11. Oxonoruueckas 6MOTeXHONOTHs. MeToIbl yTHIIN3allMd KCEHOOMOTHKOB.

12. OuncrTka CTOYHBIX BOJ

13. BuoTexXHOJI0TUs B pELICHUH dHEPTreTHUYECKUX MpobdiieM

14. BuoTexHOI0rMYecKHe MPOLEeCcChl B METAJUTYPIrHH U TOPHO-000TraTUTEIbHOM
MIPOU3BOJICTBE

15. I'ennas tepanus

5.3. TunoBble TeMbI KYpcOBBIX padoT. BrinonHeHne KypcoBbIX paboT He 3aIJIaHUPOBAHO.



