IIpuioxkenne k padoyeii nporpamMme JMCHHILIHHBI
buorexHos10rus NPOAYKTOB MUTAHUS U3 BOJHbIX OHOPECYpPCOB

Hamnpasnenue noarorosku — 19.04.03 IIpoayKTbl nUTaHUs KUBOTHOTO IPOUCXO0XKIECHUS
[Tpoduie — TexHOIOrUA NPOAYKTOB U3 BOAHBIX OMOJIOTHUECKUX PECYPCOB
VYuebnsiii man 2021 rona pazpabotku

®OH/J OHEHOYHBLIX CPEJICTB

1. Haznauyenune ¢ponga ouneHouHbIx cpeacts (POC) no nucuuninge

d®OC mnmo ydeOHOM JWCHMIUIMHE — COBOKYHHOCTb  KOHTPOJIBHBIX  MaTEPHAJIOB,
[IpEHA3HAYEHHBIX JJI1 M3MEPEHHUS YPOBHSA JOCTMKEHMSI OOYy4YaroIIMMCsl YCTaHOBJIEHHBIX
pe3yNIbTaTOB O0YYEHHUs, a TAKKE YPOBHS COPMUPOBAHHOCTU BCEX KOMIIETEHIIMM (MM UX yacTei),
3aKkpervieHHbIX 3a aucuuimHoid. ®OC ucnonp3yercss NpU MPOBENEHUM TEKYLIETO KOHTPOJIS
YCIEeBAaEMOCTH U MPOMEKYTOYHON aTTecTallui 00y4aromuxcsl.

3anaun ®OC:

- ympaBjeHHE MPOIECCOM IMPHOOpEeTeHUs: 00y4arolmMMHUCS HEOOXOAMMBIX 3HAHUM, YMEHMI,
HaBBIKOB M (opMHpoBaHHEM KomnereHui, ompeneneHHsix B ®I'OC BO mo HampaieHuio
noarotoBku 19.04.03 ITpoayKThl MUTaHUS )KUBOTHOTO MPOUCXOKACHUS;

- OILIEHKA JIOCTMKCHHUH OOYyYarolMXcsi B IMpoLecce M3YyYeHHsS AMCUUIUIMHBI C BbIJICICHUEM
MOJIOKUTEIbHBIX/OTPULIATETILHBIX ~ PE3YJIbTATOB M IUIAHUPOBAHUE  MPEIyNpekKIaromux/
KOPPEKTHUPYIOIHUX MEPONPUSATHUI;

- o0ecrieueHnue COOTBETCTBUS PE3yJIbTaTOB OOydeHUs 3a1adaMm Oyayiieil mpodeccuoHaabHOU
JEATeNbHOCTH 4Yepe3 COBEPIICHCTBOBAHME TPAIUIMOHHBIX M BHEApPEHHE B 00pa30BaTEIbHBIN
MIPOLIECC YHUBEPCUTETAa HHHOBAIIMOHHBIX METOZOB O0Y4YECHHUS;

- CaMOITIOJITOTOBKA U CAMOKOHTPOJIb 00YUaIOIIMXCsl B IIpoIiecce 00yUeHHUS.

2. Crpykrypa ®OC u npumMeHsieMble MeTO/Abl OII€HKH MOJTy4eHHbIX 3HAHUMI
2.1 O6mue ceeaenusi 0 POC

@®OC no3BOJSET OLCHUTHh OCBOEHUE BCEX YKa3aHHBIX B paboueil mporpamMme AECKpUIITOPOB
KoMIeTeHIMH, ycraHoBieHHbIX OIIOIl. B kadecTBe METO/IOB OLIEHWBAHUS IPUMEHSIOTCS:
HaOJo/IeHue 3a paboToM, MPUMEHEHUE AKTHBHBIX METOJ0B OOyuYeHUs, IKCIPECC-OMpOC, IKCIpecc-
tectupoBanue. CTpykTypHbiMU 3semMeHTamMu POC mno auciuimbe spistoTes: POC s
IIPOBEJEHUS TEKYLIET0 KOHTPOJISA, COCTOSIILIME W3 YCTHBIX, IUCbMEHHBIX 3aJaHuii, 3KCIpecc-
OIPOCOB, TECTOB, MIKajna oueHuBaHus; POC nansd NpoBeACHUS IPOMEKYTOUHOH aTTecTaluH,
COCTOSIIIIME U3 YCTHBIX, MMCbMEHHBIX 33aJlaHUl, U APYTUX KOHTPOJIbHO-U3MEPUTEIbHBIE MaTEPHUAJIOB,
OIUCHIBAIOUINX MOKA3aTEeNIN, KpUTEPUH U ILIKATy OLECHUBAHUSI.

HpHMeHﬂeMbIe METO/Abl OCHKH MOJY4Y€HHBIX 3HAHUH MO0 TeMaM AUCHHUIIINHBbI

Tekymas arrecranus ITpomesxyTouHas
(KOJTMYECTBO 3a7aHMi, paboT) aTTeCTaITs
TeMbl DKcmpecc-ompoc Ha Brimonuenne Brmonmnenue
NeKIUAX MO TeKymei TECTOBBIX CaMOCTOSTEIBHBIX
TeMe 3a/laHui 3alaHuil Ha

CCMUHAPCKUX 3aHATUAX

Tema 1. BuorexHomaorus:
TEPMUHBI, OIIPEACICHHUS
noJyoxenus nporpammsl «BNO- + + + SK3aMeH
2020%». BHOTEeXHOJIOTHYCCKHIA
noreHnuan BEP




Tema 2. OCHOBHBIE ITPOIIECCHI B
onorexHojoruu BBP

Tema 3. TexHoIOrHsT OEIKOBBIX
npoaykroB u3 BBP

Tema 4. [Tonyuenue u
MPUMEHEHHE OUOPETYIATOPOB
TEXHOJIOTHYECKUX MPOIECCOB U3
BEP

Tema 5. Texnomorus
OMOTIPOTYKTOB HA OCHOBE + + + 3K3aMeH
munuaos BBP

Tema 6. TexHomorus
6uonoaMMepoB-
CTpyKTypooOpa3oBareneit u3
BEP

Tema 7. OCHOBBI TEXHOJIOTHH
BBICOKOMHUHEPAJIM30BaHHBIX U + + + 9K3aMEH
BUTAMHHHBIX OHOIpEnapaToB
Tema 8. buorexHonorus
KOMOWHHUPOBAHHBIX MHIICBBIX
MIPOAYKTOB Ha OCHOBE
THIPOOHOHTOB

Tema 9. Texnomorus
OHOJIOTMYECKH aKTHBHBIX
BELIECTB U3 MOPCKUX
THJIPOOMOHTOB

+ - + 3K3aMEH

+ + + AK3aMEH

+ + + 3K3aMEH

+ + + OK3aMCH

+ + + 3K3aMEH

+ + + 3K3aMCH

2.2 OueHoYHbIe MaTEPHAJIBI [JIs1 IPOBEACHHUS TEKYLIEro KOHTPOJIs
2.2.1 Dkcnpecc ONpoC HA JEKIHUAX 110 TeKyllel Teme

Tema 1. DBHOTeXHOJIOTHSI: TEPMHHBI, OINpeIeJCHHs, IOJ0KeHUSI KOMIUICKCHOM
nporpamMmbl pa3Butusi. buorexnosornueckuii norenuuaa BbP

Jlekuusa 1. buorexHoyorusi: TEPMUHBI, ONpEAENeHUs, OOBEKTHI, KIacCU(UKALUS U BUIBL.
[Tumesass GuorexHosnoruss. Ponb GHMOTEXHONOrMM B CO3/IaHUU IMPOJYKTOB HOBOT'O IMOKOJEHHUS W3
BBP. OcHoBHBIE 1OJI0’KEHHS ['OCYyapCcTBEHHON KOOPAMHALMOHHOM IpOrpamMMbl pPa3BUTHS
ouorexnosoruii B P® — [Iporpammsr «bHO-2020.

KoHTpoJsIbHBIE BOIPOCHI

1. JlaiiTe onpeseneHne OUOTEXHOIOTUHU KaK HayKe.

2. Kakue xnaccudukanyy u BUIbl OnoTexHojaoruu Bel 3HaeTe?

3. Uro sBIsETCSA CTpATErHUeCKOn 1esbio KoMIUIeKCHO#M porpaMMbl pa3BUTH OMOTEXHOJIOTHH PD?

4. Yto BKIIOUAET B CeOs MOHATHE «IMHUIICBasd OHMOTEXHOJIOTHS» ?

5. Kakue uCTOYHUKH MNUIIKY Ha3bIBAlOT TCHCTHUYCCKU MOILI/I(I)I/II_II/IPOBB.HHLIMI/I?

Jlekimst 2. buorexnomormveckuid mortennman BBP.  Kmaccupukammss BBP 1o
OMOTIOTeHIIHAITY. Kpurepun Beibopa BBP s npumenenuss B Ouorexnomormu. Cxema
paloHaIbHOTO0 000CHOBAHUS UCIIOJIB30BAaHUS THIPOOMOHTOB B OMOTEXHOJIOTUH.



KoHTposbHbIE BOTPOCHI
1. Kakne (akrtopel 0O0yCIaBIMBAIOT BBHIOOpP THAPOOHMOHTOB JJIi HMX HCIIOJB30BAHUS B
OMOTEXHOJIOTUHU?
2. Yrto Takoe OMONIOTHYeCKas ¥ MUIIEeBAsl [ICHHOCTh MPOJTyKTa?
3. Kakumu nokasareiasiMd MOKHO OOBEKTUBHO OLIEHUTh OMOJIOTHYECKUN MOTEHIIUAN ChIPbhs?

Tema 2. OcHoBHBIe Ipouecchl B OnorexHosornu BbP

Jlexrust 3. MaccoOOMEHHBIE TTPOIECCHI Pa3/IeICHHS] TOMOTEHHBIX W T€TEPOTCHHBIX CHCTEM.
OKCTpakiusl mpu u3BiIedeHHM BAB M3 OMONIOTrHYECKOTO CHIPbS, OCHOBHBIC BHJBI IKCTPAKIUU B
pa3iauuHbIX cucteMax. [Ipumepsl skcTpakuuii B OMOTEXHOIOTUH MPOoAyKTOB U3 BBP. AOcopbrus u
necopOuus. JAucTmsauus U pekTuduKaius, BUIbl, OCHOBHBIC (DaKTOPBI, TPUMEPHI IIPH MOTYUYCHUN
BAB. Kpucrammsanust cyOcTaHimii Ha ocHOBe TuaApoOMOHTOB. Cylika Kak CIOCO0 COXpaHCHHUS
ononorennmana BBP, BUIBI Cyliku, MEepCIeKTHBBI UCIONB30BaHUS B OMOTEXHOJIOTHH. OCHOBHBIE

nporneccsl B Onorexnonoruu BEP. CucremaTtu3zaius OHOTEXHOJIOTHYECKUX TIPOIIECCOB

KoHTponbHbIE BOIPOCHI
1. Jaite ompeneneHUe OKCTPaKIHMH, KOIP(GUIIMEHTOB paCIpEACIICHUs U Pa3ieiICHHs

(u3BNICUEHUS).

2. Kakue tpeboBaHus NpeabABISAIOTCS K IKCTpareHTy?

3. Busipl sKCTpakimu.
4. Yto Takoe mporiecc abcopOommm?

5. B 4em cymHOCTb Iporiecca aacoporum?

6. Kakrmu cBoiicTBaMU TOJKHBI 0071a1aTh afcOpOEHTHI?

7. CyTb npoiiecca TUCTUIUISIUN?

8. HazoBuTe 0CHOBHBIC I'PYIIIbI OMOTEXHOJIIOTHYCCKHUX IIpOLCCCOB.

Tema 3. TexHnoJiorust 6eJIKOBBIX NPOAYKTOB U3 BBP

Jlexuust 4. Ponp GenkoB BBP B mutanum m oOecredeHUW 370pOBbsI uejloBeKa. bermkoBbie
IPOAYKTHl MHMKpPOOMOJOTHYECKOro cuHTe3a. IlokasaTtenn OHMONIOTMYECKON LEHHOCTH OEIKOB M
6enkoBbIX npoaykroB BBP. HeGenkoBble a30TuCThIE BellecTBa B TKAHAX M OpraHax ruApoOHMOHTOB.
Knaccugukarus 0enkoBbix npoykToB u3 BBP.

Jlexus 5. TexHojorn4eckre cxembl MPOU3BOACTBA OEJIKOBBIX I'MIPOJIU3aTOB, KOHIIEHTPATOB,
coycoB, HanuTKoB, bAJl u 6uonpenapaTtoB Ha ocHOBe BEP.

Tema 4. IlosyyeHue M npuMeHeHHe OHOPEryJIATOPOB TEXHOJOIMYECKHX INPOLECCOB M3
BbGP

Jlekuusa 6. Xapakrepuctuka (epMeHToB pbl0. CBOICTBa M MEXaHM3M JAECUCTBUS (HEPMEHTOB.
Kuneruka ¢epmenrtaruBHoro rujaponusa. [lomyuenue ¢pepMeHTATUBHBIX OEITKOBBIX T'MIIPOJIM3aTOB
u3 pbl0 u Oecrno3BOHOUHBIX. KOJJIOMAHO-XUMHYECKHE CBOMCTBA (PEPMEHTATHBHBIX OEIKOBBIX
ruponau3aTtoB. OOMacTH MpPUMEHEHHS OEIKOBBIX TUAPOaN3aToB. (OCHOBHBIE OTEYECTBEHHBIE
(dbepMeHTHBIE TpenapaTbl W3 BHYTPEHHOCTEH pbIO, KpHJs, KyKyMapHuu, KajdbMapoB M JAPYIHX
T'HJIPOOHMOHTOB

KoHTpoJibHBIE BOTPOCHI
1. [latiTe onpenenenre hepMeHTaM KakK KJIacCy BEIIeCTB.
2. Ha3oBHTE OCHOBHBIE KJIacChl (PEpMEHTOB.
3. Ko-akrop — 370...
4. TlepeunciauTe OCHOBHBIE KOJUIOWIHO-XMMHMYECKHE CBOMCTBA (DEPMEHTATUBHBIX OEIKOBBIX




TUAPOIU3ATOB.
5. mepeynciuTe cnocoObl MOTy4YeHHs OEIKOBBIX THAPOIU3ATOB.

Tema 5. TexHosiorust 6HONPOAYKTOB HA OcHOBe Junua0B BBP

Jlekmmust 7. CocraB, crpoeHue u (YHKIIUM OHOJOTHYEeCKH akTWBHBIX BemiecTB (BAB) u3
TUNUAOB  TUAPOOMOHTOB. (OCHOBHBIE HWCTOYHUKM TOJMHEHACBHIIIEHHBIX JKUPHBIX  KHCIOT,
COJIep’KaHue B PBIOAX, TOJIOTYPHSIX, PAKOOOPA3HBIX, BOAOPOCIHsIX U Apyrux BBP. ®ocdomummmsr,
Kiaccudukanus, OWOXUMHUYECKass poJib, HCTOYHHUKH. TeTpaTepreHbl (KapOTUHOHJBI): COCTaB,
(GYHKIIUHM, UCTOYHUKH, CIIOCOOBI BbIAeieHusl. CalOHWHBI: OCHOBHBIC MCTOYHUKH, OMOXUMHYCCKHE
(GyHKIHH.

Jlexuust 8. Mertoasl BblACNCHUS W paUHAIUMU JIUMUIOB. BUIBl KUPOB W3 THAPOOHMOHTOB.
TexHomoruu mpemnapaToB U KoHIeHTpaToB BAB («Butamuna A B xupe», koHuentpatsl [THXK,
bIOHBIE KUPHI 000TAIICHHbBIE, KATbMAPOBBIN JKUD).

KoHTpoJibHBIE BOIPOCHI
1. Kak moapa3esnstoT pelO Mo CoAepKaHUI0 kupa’?
2. Kakue OCHOBHBIE CTaJMM BKJIIOYAET MPOLEAypa U3BICUEHUsI JIMIUJIOB W3 TKaHEH
rUAPOOHOHTOB?
3. Kak u3mensiercss KoHIeHTpauus (pochoaunuaoB pel0 B MPEAHEPECTOBBI M HEPECTOBBIH
epUObI?
4. Kakue KapOTHHOUIBI U KAPOTUHOWJIHBIC COSAMHEHUs THIPOOHOHTOB BhI 3HaeTe?

Tema 6. TexHoJiorust 6MonoJIMMepoOB-cTPYKTYypoodpa3oBareJeil u3 BbP

Jlexuus 9. CeipbeBble UCTOYHUKHU u KJIaccupUKaIus OHOMONIUMEpOB-
CTPYKTypooOpazoBaTeneil TuapoOMOHTOB. XapaKTepHUCTUKA OHMOMOIMMEPOB IOJIHCAXaPUIHOM
HOPUPOABI U3 MOPCKHUX pacTeHHUH ((UKOKOJUIOMIBI: arap, arapou]i, araporneKkTHH, JaMUHapuH,
KappareHaHsl, QypiesiepaH, 30CTeprH, aJbIHHOBBIE KHCIOTHI U X COJIN).

Jlekuusa 10. IlonmamuHOcaxapuabl THAPOOHMOHTOB: BM[bI, 3HAUEHHE B OMOTEXHOJIOTHU.
Bbuononumepsi-cTpykTypooOpa3oBatenin  OEMKOBOW  MPUPOJIBI, HAYYHBIE OCHOBBI IOJTyYCHHS
KOJIJIAr€HCOAEPIKaIIMX MPOYKTOB.

KoHTpoJIbHBIE BOIPOCHI
1. cTouHUKY NOTy4YeHUs] OMOMOJIMMEPOB-CTPYKTYpHOOOpa3oBaTesiell rTuApoOHOHTOB.
2. Ha xakue rpynmsl 0 XUMUYECKON IPUPOJIE Pa3AESIOT OMOMOINMEPBl THAPOOHMOHTOB?

3. llpuBeaute mnpuMepsl (UKOKOUIOMIOB, AMHHOIOIMCAXAPOB, CTPYKTypooOpazoBaTesei
OEIIKOBOM MPUPOABI U3 THIPOOHMOHTOB.

Tema 7. OCHOBBI TEXHOJIOTMH BbICOKOMHHEPAJIU30BAHHBIX M  BHTAMHMHHBIX
Ouonpenaparos

Jlexuus 11. XapakrepucTuka HanOoJiee 1EHHBIX MUHEPATbHBIX KOMIIOHEHTOB THAPOOHMOHTOB.
BurtamuHbI rHIPOOHOHTOB.

Jlexuuss 12. buorexHoNOrMM TONYYeHUS (PYHKIIMOHAIBHBIX BBICOKOMHUHEPAIM30BAHHBIX
IIPOJIYKTOB M3 PHIO, BOJOPOCIICH M 0€CITIO3BOHOYHBIX.

KoHTposbHbIe BOPOCHI

1. TlpuBenuTe mpuMepsl HanboJIee IEHHBIX MHHEPATBHBIX KOMIIOHEHTOB THIPOOHUOHTOB.
2. [Ipu3Haky HEAOCTATOYHOCTH U U30BITKA BUTAMHUHOB B OpraHU3MeE.

3. Kakue MuHepasibHbIe BEIIeCTBAa aKKyMYJIHPYIOTCS B THAPOOHOHTAX ?
4. Kakue QaxTopbl 00yCIaBIUBAIOT KAYeCTBEHHBIM M KOJMYECTBEHHBIH MHHEPATBHBIX COCTaB
MOpPENPOIYKTOB?

Tema 8. buorexHonormss KOMOMHHMPOBAHHBIX MHINEBBIX MPOAYKTOB Ha OCHOBE
ruApoOHOHTOB



Jlexiun 13. HaquLIe OCHOBBI CO3JaHUA I(OM6I/IHI/Ip0BaHHBIX MMPOAYKTOB INUTaHUA Ha OCHOBC

TUJIPOOUOHTOB.
Jlekuus 14. IlepcrieKTHBHbIE HampaBICHUS Pa3BUTHS OHOTEXHOJOIMH KOMOMHHMPOBAHHBIX

IMUIICBBIX MPOAYKTOB Ha OCHOBC FI/I}Ip06I/IOHTOB

KoHTposbHbIE BOPOCHI
1. Ha3oBuTe BaXKHEHIIINI IOKA3aTEIb OMOIOTHYECKON IEHHOCTH.
2. Ilepeuncnure TpeOOBaHMS K BHIOOPY PBIOHOTO CBHIPBS, KOTOPOE MOXKET OBITh HCIIOJIH30BAHO
JUIST M3TOTOBJICHHSI TIOJIMKOMIIOHEHTHBIX MPOJYKTOB MHTAHHS C 3a/JaBacMOil CTPYKTypoul u
KOMIIJIEKCOM IOKa3aTejel MUIEBOM aJeKBaTHOCTH

Tema 9. TexHoJiorusi 6M0J10rMYeCKH AKTUBHBIX BellleCTB U3 MOPCKUX I'MJIPOOMOHTOB

Jlexuus 15. Knaccudukanus 6M0I0rMuecKd aKTUBHBIX BEIIECTB [0 XUMUYECKOMY CTPOCHHIO

Y OCHOBHBIE METO/IbI UX BBIJIETICHUS
Jlexuus 16. Texnonoruss BAB ruapo6uonToB

KoHTpoJibHBIE BOIPOCHI
1. IlepeuncnuTh OCHOBHBIC TPYNIBI BEUIECTB B KJIACCCH(UKAIUK OMOJOTHYECKH aKTUBHBIX
BELLECTB 10 XMMHUYECKOMY CTPOCHHIO
2. JlaiiTe onpeiesieHNE TOHATHIO «OMOJIOTHYECKH aKTHBHBIE BemecTBay (BAB).
3. Ha3oBUTE UCTOYHMK MOJIYYEHHs] XOHIPOUTUHCYIb(paTa.
4. Ha3oBHTE HCTOYHUK MOJYUYEHUSI XUTHHA
5. Uctounnkom kakux BAB MOTyT ciy>kuTh 6€CII03BOHOYHBIC U OTXOJIBI UX MEPEPaOOTKH?

Kpurepuu oneHuBaHus

OueHMBaHME TEKYIIETO HKCIPECC-OMpoca OCYMIECTBISETCS MO ABYXOAJUIbHOW — IIKase
OLICHUBAHMS: «3a4TE€HO», «HE 3auTeHO». OIEHKa «3a4TE€HO» BBICTABISETCSA B CIy4ae MPaBUILHOTO
OTBETa Ha BCE BOIIPOCHI IKCIIPECC-0npoca (0ImycKaeTcs HaJludre HETOYHOCTEeH B OTBETax He Oolee
gyem B 50 % BompocoB). Bpemst Ha npoxoxaeHue skcrpecc-onpoca — 5-10 MMHYT; KOJIMYECTBO
MOMBITOK MPOXO0XK/ICHHS KCIIPecc-ompoca — 2.

Kputepun omeHmBaHUS MpU TEKyIIEM KOHTpOJE (IKCIPECC-OMPOC Ha JEKUUSAX IO TEeKyIIeH
TeMe):

- IOJTHOTA ¥ TIPAaBMIILHOCTH OTBETA;
- CTETeHb OCO3HAHHOCTH, TOHUMaHHs N3Y4YEHHOTO;
- I3bIKOBOE O(hopMIIEHHE OTBETA.

2.2.2 TecToBbBIii KOHTPOJIb MPOIiIECHHOr0 MaTepUaJia

[IpuMepsl TECTOBBIX 3a1aHUM

1. [TumeBast OMOTEXHOJIOTHS HAMpaBJieHa Ha...
UCTIOJIb30BaHNE OMOTIOTEHITMAIA MUKPOOPTaHU3MOB B ITPOMBIIIIJICHHBIX METISX
MOJTyYeHUE OMOJIOTUYECKH aKTUBHBIX BEIIECTB, KOTOPBIC MPUMEHSFOTCS B IMUIIEBBIX MEIIIX
HCMOJIb30BAHME METO0B OHOTEXHOJOTMM ¢ WeJbI0 MOJy4YeHHsl MHUIIEBO NPOAYKIUH
MOBBLIIEHHOH OHOJIOTHYECKOMH IEHHOCTH

2. Mopckasi OHOTEXHOJIOTHS — ITO. . .
HCIO0JIb30BaAHHE OMOMOTEHI[HAIA U3BECTHBIX THAPOOHOHTOB H CO3/1aHNE HA €ro OCHOBE HOBBIX
BH/IOB PBI0 M MOPENPOIYKTOB, a TAK/KEe HA Pa3padoTKy COCOOOB NX KOMILIEKCHOTO MOJIE3HOTO
HCT0JIb30BAHUSA
MOJTyYeHHUE OMOJIOTUYECKU aKTHBHBIX BelecTB U3 BBP, koTopbie MpUMEHSFOTCS B MTUIIEBBIX IIETISX.
MIPUMEHEHNE OMOTEXHOJIOTHYECKUX METOOB IPH BEICHUHU CEIIbCKOTO XO3SIICTBA.



3. B kakux mOpou3BOJACTBaX MHUIIEBON MPOMBIILICHHOCTH HCIOIB3YIOTCS OMOXUMHUYECKHE
npoiecch?
JUTSI TIOJTyYeHUS] aHTHOUOTUKOB, OEJTKOB, BUTAMUHOB, (DEPMEHTOB
B XJ1e00NEeKapHOM, CIMPTOBOM, KOHCEPBHOM NPOU3BOCTBAX
JUTSI TIOJTyY€HHUS PACTUTEIHFHOTO Macia

4. [IpuoputeTaMu B MUIIEBONH OMOTEXHOJIOTUH SBIISIOTCA. . .
MUILEBOM OeNTOK U MUILEBbIe (hepPMEHTHI
(GyHKIIMOHAIbHBIE MTUILIEBbIE POAYKTHI; MPEOHMOTHUKH, IPOOMOTHKH, CHHOMOTUKHI
riy0okast mepepaboTKa ChIpbs
BCe OTBEThI BEPHBI

5. K o6bexTaM OMOTEXHOJIOTHH OTHOCST. ..
Ouonornueckue OOBEKTHI, IMPOLECCHl B CHCTEMaX W TEXHOJOTHSX, pe3ylbTaThl W3MEHEHUU B
OMOTEXHOJIOTHYECKUX CHCTEMaX, METOAbI UCCIICOBAHMS, KAYECTBO TOTOBOM MPOAYKITUH
J)KMBble OPraHM3Mbl (BHPYChl, OaKTepHH, PpacTeHHMs, BOJOPOCJIH, MNPOCTeHIlHNe, KJIETKH
pacTeHuil U ;)KUBOTHBIX, XpPOMOCOMBI, I'eH, BAB)
TeHETUYECKU MOTU(DUIIUPOBAHHBIC OPTaHU3MBI

6. AkBapecypcHast OMOTEeXHOJIOTHS — ...
pa3jgen  OMOTEXHOJIOTHM, 3aHUMAIOLIMiicd  pelleHHeM  JKOJOrMH4YeCcKHX  mpodJiemM
O0MOTEeXHOJIOTHYeCKHMH MeTOJaAMH
paszesn OMOTEXHOJIOTMH, 3aHUMAIOLIUICS pa3pabOTKON TeOpUH U MPAKTUKU CO3AAHUS MUIIEBBIX
MPOAYKTOB 00LIET0, JIe4eOHO-IPOPHIAKTHUECKOTO U CIEUAIbHOTO Ha3HAYEHUS
paszzies1 OMOTEXHOJIOIMH, 3aHUMAIOIIUICS BONIPOCAMU M3YyYEHHUSI THIPOOHMOHTOB, BOJHBIX JKHBOTHBIX
Y PACTEHUH U MOIY4YEHHS U3 HUX LIEJEBBIX IPOAYKTOB

7. OcHOBHBIE 3Talbl JF000r0 OMOTEXHOIOTNYECKOTro IpoLecca — 3T0. ..
MOJIFOTOBKA LITAMMA U €r0 KyJIbTUBUPOBAHNE
MOJTrOTOBKA IITaMMa, €ro KyJIbTUBUPOBAHUE U BbIJICIIEHUE 1I€JIEBOT0 MPOIYKTa
NMOATOTOBKA NMUTATEeJIbHON cpelbl, MOAr0OTOBKA IITAMMA, €ero KyJbTHUBHMPOBAHME, Bblle/IeHUE
1eJICBOT0 MPOAYKTA
MOJrOTOBKA MHUTATENbHOM cpezbl, MOArOTOBKA IITaMMa, €ro KyJbTUBUPOBAHME, BbIJIEIICHHE
LIEJIEBOTO MPOAYKTA, MPHUIaHHE TOBAPHON (OPMBI LIETIEBOMY MPOAYKTY

8. IIumieBble NPeOUOTUKH — ...
BeLeCTBA, CTUMYJIMPYIOIHe pa0d0oTy MUKPOOPraHU3MoOB WM cuHTe3 BAB, BXoAsilIMX B cocTaB
NpoOHOTHKOB
BAJlpl k mumie, B coCTaB KOTOPBIX BXOJAT JKUBBIE OPraHU3Mbl H(WIM) UX METaOOJUTHI,
OKa3bIBAIOIIME HOPMAIM3UPYIOLIEe BO3JCHCTBUE HA COCTaB M OHOJOTMYECKYI0 AaKTHBHOCTB
MUKPOQJIOPHI MUILEBAPUTEIHLHOTO TPaKTa
oOoraiieHHbII MUIIEeBOI MPOIYKT

9. IlueBple CAHOMOTUKH — ...
KOMILIeKCHbIE Npenaparhbl, cojep Kaliue OJHOBPeMeHHO NPOOHOTHKHU U NMPeOMOTUKH
NpOOHMOTHKH, COJIEpIKAIIIE B CBOEM COCTaBEe HECKOJIbKO BHJIOB MOJIE3HBIX OaKTepUit
HENaTOreHHbIE JUIS YeJOBEKa MHKPOOPTaHM3Mbl, KOTOpBIE CIIOCOOHBI  BOCCTaHABJIMBATh
HOPMAaJIbHYI0O MHKpPOQIIOpY OpraHoB, a TakkKe T'yOUTeNbHO BO3/ACHCTBOBATH HAa MATOTEHHBIE H
YCIIOBHO-TIATOTE€HHbIE OaKTepun



10. ®usnonornyeckd (GyHKIMOHAIBHBIA MHINEBOW HHIPEAMEHT, MPEICTABISIOMMNA COO0M
KOMOHMHAIINIO NPO- U IPEOMOTUKOB — 3TO. ..
9yOHOTUK
napagapMaIeBTHK
CHHOHOTHK
muieBas 100aBKa

11. Crenens cOanaHCUPOBAHHOCTH MPOAYKTA IO OMOJIOTHYECKH AKTUBHBIM BELIECTBAM — ...
0M0JIOTHYeCKasl IEHHOCTh NMPOAYKTA
nHuIeBasi HEHHOCTh NMPOAYKTA
JHEPreTUYecKas LIECHHOCTh IPOAYKTa

12. TIumeBoit Oenok — ...
BBICOKOMOJICKYJIIPHBIC BCUICCTBA, IPUMCHCHUC KOTOPBIX B JXMUBOTHOBOACTBE ITO3BOJISACT ITOBBICUTH
YCBOSIEMOCTh KOPMOB U 00eCHeuMBaeT BO3MOXHOCTh Oosieeé TMOKO HCHOJIb30BATh JIOCTYITHOE
KOPMOBOE ChIPbE
0eJIOK, NMOJIyYeHHBIH U3 PacTeHN, APOsKiKeil NI MUKPOBOAOPOCIei
rpyiima OEJIKOBBLIX KaTaJin3aTopOB, HCIOJB3YEMBIX B TCXHOJIOTHMYCCKHUX IIpoHecCax IMPOHU3BOACTBA
CIUpPTa M MMBA, B XJECOONEUEHWH U KOHAUTEPCKOM NPOMBIIIICHHOCTH, KpaxMaJlONMaTOYHOM
MIPOU3BOJICTBE M IMPOU3BOJICTBE TIIFOKO3HO-()PYKTOZHBIX CHPOIIOB, MOJOYHOW MPOMBINIIEHHOCTH,
npu nepepadboTke GpyKTOB, B TOM YUCIIC BUHOACTHH

13. B CTpyKTypHOM OTHOLIEHUH BCE JIUIHIBI SIBIISIFOTCSL. . .
MPOCTHIMU 3UpaMu
BBICIIIIMHU CIIUPTaMU
CJ10:KHBIMH 3UpPaAMH KUPHBIX KHCJIOT
MOJIMIUKINYECKUMH CIIUPTAMHU

14. K CTpyKTypHBIM JTUMHIaM OTHOCSITCSI BCE MIEPEUUCITICHHBIE HIKE KPOME:
dbochonmunuios
TJIMKOJIUITHAIOB
TPUTIIALEPUIOB
CTepHuI0B

15. IlpoxayueHramu Oeska sBISIOTCS:
0aKTepuHu, APOHKKH, IHAHOOAKTEPUH, BOJOPOC/IN, MPOCTeiilne
TOJIbKO IMAHOOAKTEPHH U APOAOKU
J00bIe MUKPOOPTaHU3MBbI U IIJIECHEBBIE TPUOBI
[IMaHOOAKTEPUH, IPOACKU, OAKTEPUU

16. VkazaTb HECOOTBETCTBHE. IJKCTPAreHT, INPUMEHSEMBIM I W3BJICYEHHUS BEIIECTB U3
BOJIHOT'O PAcTBOPA, TOJDKEH YJOBIETBOPSTH CIEAYIOLUIMM TPEOOBaHUAM:
- XOPOIIIO pacTBOPSTH B ce0e M3BJIEKAEMOE BEIIECTBO;
- 110 BO3MOKHOCTHU OOJIbIIIE OTINYATHCA 110 INIOTHOCTH OT BOJIbI, T.€. OBITh TSKeJee WU JIeTYe BOJbL;
- BA3KOCTh €r0 JJOJDKHA ObITh HU3KOM. DTH YCIIOBHS HYKHBI ISl JIETKOTO paccioeHus das;
- PaCTBOPHMM B BOJi€;
- XUMHYECKU UHEPTEH 10 OTHOLICHUIO K U3BJIEKAEMOMY BEILECTBY.
- JIOJDKEH OBITh JIETKOJIETyYUM PacTBOPUTENEM, YTOOBI MOCIEAYIOIIEE yIaJIEHUE €r0 HE BBI3BIBAIO
3aTpyAHCHUM.

17. UciapeHue )KUAKOCTH € TIOCICIYIONIMM OXJIaXICHUEM U KOHICHCAIMEH MapoB - ...
JUCTHJISALNSA;
azcopoIus:



Marepanus,
aH(pIEpaHK.

18. Auddy3noHHbIN TIpo1iecc, B KOTOPOM YYaCTBYIOT ABE (a3bl: ra30Bast U KUIKAs.
ajcopOuus
adcopOouus
JTUACTUISLASA
AKCTPAKIIHS

19. JlureprupoBaHue OTIUYAETCSA OT Mallepallly JUIIb TEM, YTO SKCTPAKIUS IPOBOJUTCS ...
IIPU OXJIAXKICHUH
HArpeBaHUM
B IIPUCYTCTBUH PaCTBOPUTEIIS
MIPY UHTEHCUBHOM I€pPEMEIINBAHNUN

20. PaznuuaroT crieayroniie Buaa aacopOonmmn:
(puznyeckyro
MOHU3AIMOHHYIO
XHMHUYECKYI0
(bepMeHTaTUBHYIO

21. [omumopdusm - ...
SABJICHUC 06pa3OBaHI/I$I CMCHIAHHBIX KPUCTAJJIOB U3 XUMHUYCCKU OJJHOTUITHBIX U CXOJIHBIX I1O
KpUCTaJIorpauuecKkuM Mpu3HaKaM BElIeCTB
siBJIeHH e 00pa30BaHNs NPH PA3TUYHBIX TEPMOIMHAMHYECKHX YCJIOBUSAX OJJHUMH TeM :Ke
BELIECTBOM Pa3HbIX 110 CHMMETPHUH U (popMe KPUCTALIIOB

22. OTHOCUTCS JTM TPOIIECC CYMIKH K TepMOo D Py3u0oHHBIM mporieccam?
Her
Hda

IIpu onpeneneHHbIX yCIoBUsIX

23. Temno k Marepuany MOJBOJUTCS TEIUIONPOBOJHOCTBIO UEpe3 CTEHKY, pa3JIeisIONLyIo
MaTepHall U TEIUIOHOCHUTEITb, MPH ... CYIIKE.
KOHBEKTUBHOM
paaruanoOHHON
JIADJIEKTPUYECKON
CcyOIMMannoHHOM
KOHTAKTHOM

24. Ilpu HU3KHX TeMIlepaTypax U IIyOOKOM BaKyyMme Billara, Haxojsulascs B TBepAol ¢ase,
ucnapsiercs 0e3 nepexoja B *KHUIAKOE COCTOSTHHE
CyO/ITMMAlMOHHAS CYHIKA
KOHBCKTHBHAsA CyIlIKa
paavanoOHHasl CylIKa
KOHTAaKTHas CyIllKa
25. ®epMeHT, pacILEIUIAIONIMNA Kpaxmall ¥ ITTMKOTeH 0 MajIbTO3bl — ...
aMmIIa3a
Jmnasa
MaJibTasza



26. FI/II[pOJ'II/IS TPpUTIIUOCPUIOB C O6p8.30BaHI/IeM MOHOIIMOCPUIAOB M KHUPHBIX KHCIIOT
OCYIICCTBIIAACTCA C TOMOIIBIO ...
aMunJ1a3bl
JIMMNa3bl
MpOTCa3bl

27. ®epMeHTHI, CIOCOOHBIE OTIICTUIATh Pa3JInYHbIe TPYIIbBI OT CyOCTpaTa HErHAPOIUTHUECKUM
myTeM (6e3 yyacTus BOJbl) C 00pa3oBaHuEM JABOWHBIX CBS3EH
n30Mepasbl
TpaHcepasbl
THPOJIA3kI
JIMNa3bl
JIUTa3bl

28. ®epMeHTHhI, OCYIIECTBISIONINE MEPEHOC PA3NIMUHBIX PAJUKAIOB, OCTATKOB aMUHOTPYIII U
Ap.
M30Mepasbl
TpaHcepasbl
TUIPOJIA3kI
JIUTIA3bI
JIUTa3bl

29. @epMeHTHI, KaTalU3UPYIOLIME TUAPOIUTHYECKOE pacllelyieHue OelKOB U TEeNTHJIOB
(menTuaa3bl UK NeNTUATUIPOIa3kl), YIIIEBOJAOB (TJIMKO3UIAa3bl) U Ap.
U30MeEpPasbl
TpaHchepasbl
TUAPOJIa3bl
JUNa3bl
JIUTa3bl

30. Pacmienuisier IpoTenHbl ¥ MOJIUIENTH/IBI BHYTPH MOJIEKYJIbI O€llka, MPEMMYILIECTBEHHO B 30HE
aprrHMAHA U JU3WHA — ...
aMua3bl
TPHUIICHH
MaJIbTa3bl

31. K xakuM coeIMHEHUSIM OTHOCSTCS O€JIKH, MOoIrcaxapuIbl?
MaKpOIUKINYECKIM
MIPOMEXKYTOUYHBIM COEAMHEHUSIM
OuomnosiuMepam

32. K MoHOCaxapugaM OTHOCHUTCH. ..
MaJIbT03a
dpykTo3a
JAKTO03a
renapud
TJIUKOTeH

33. I'mroko3a sABAgeTC. ..
KETOTeKCO30H
KETOIIEHTO30M
aJIbJA0reKCco30M



aJbJIOIIEHTO30M1
JUcCaxapuioM

34. ®U3M0NOTHYECKH BAXKHBIM TOMOIIOJIUCAXAPUIOM SIBIISIETCS. . .
THATypOHOBAsI KUCJIOTA
XOHJPOUTHHCYIb(AT
TJIMKOTeH
LIEJUTI0N03a

35. K pe3epBHBIM noJiicaxapuiaM He OTHOCUTCA. ..
KJIeT4YaTKa
TJINMKOT'CH
JEKCTPaHbI
AMUWJIOIICKTHUH

36. Kakue 6MOI0THUeCKH aKTUBHBIE BEIIECTBA MPOAYLIUPYIOT IPOAOKUA U TPUOBI?
aHTUOMOTHKH, THOOEPEIUTMHBI, TUTOKUHUHBI, KAPOTUHOUIBI
APOKKU U TPUOBI ABJISIOTCA NPOAYyLEeHTaMHU Oeslka
JPOKKH U TPUOBI CTIONB3YIOTCS /TSl TOJTyYEHHsI CHIPOB TUIA poK(op, Kamambep U COEBOro coyca

37. ... — COBOKYITHOCTb HPUEMOB, METOJOB U TEXHOJOTUN MOIYYEHUS PEKOMOMHAHTHBIX
PHK, IHK, Bbinenenust reHOB U3 opraHusMa (KJI€TOK), OCYIIECTBICHHE MAHUITYJIALUN ¢ TeHaMU U
BBEJICHMS UX B IpPyTrUe OpraHu3Mbl
TeHHasi HHKEeHepust
KJIETOYHAsI UH)KCHEPUs
amruiiukanus

38. TpaHcrenes — 3710. ..
o0Opa3oBaHKe JOMOTHUTEIHHBIX KOMHI XPOMOCOMHBIX mocienoBaTensHoctei JJHK
HU3MCHCHUE IMOJIOXKCHUA T'CHOB B XpOMOCOMax
MePeHOC TeHOB B KJIETKH M OPraHU3Mbl MHOTOKJIETOYHBIX OPTaHM3MOB

39. Kakue (a3bl UMEIOT MECTO NPU KyJIbTUBHPOBAHUU MUKPOOPTaHU3MOB?
AKCIIOHEHIIUAJIbHAS U Jlar-a3za
Jar-¢gasa, 3KCHOHEHUHAJIbHAsA, (a3a CHUKEHUS CKOPOCTH POCTa, CTAaMOHApHasds U (a3a
OTMHPaHUA
nar-gasa, SKCIIOHEHIMaIbHas (a3a, Ga3a MOCTOSTHHON CKOPOCTH

40. HpI/I KaKHuX YCJIOBHAX CIIPAaBCAJIMBO YPABHCHUC KUHCTHUKU POCTAa MUKPOOPT aHH3MOB?
B OTCYTCTBHHU )qu)l/llll/[Ta NUTATEJIBbHbIX BCIIECTB
B OTCYTCTBUH Ile(bI/ILII/ITa KHCJIOpoaa
OT THAPOANHAMUKH

41. Ot kakux (akTOpOB 3aBHUCUT 3HAUEHUE KOIPQUIMEHTa MaccOOTIa4yu IMpH abcopouuu
Kuciopoja’?
OT TeMIEPaTypbl U JaBJICHUS B pepMeHTaTOpe
3G PEKTUBHOCTH NEPEMEIINBAHUS B KYJIbTYPAIbHOM KUIKOCTH
KOHIECHTPpauun

42. Yto sBNsIETCS ABMKYIIEH CHUIION MaccorepeHoca npu abcopOiuu Kucinopoaa?
Pa3HOCTh KOHLIEHTPALMU KUCIOpOoJa
Pa3HOCTh KOHILIEHTPALIUUA OMOMACCHI



CKOPOCTDH NepeMelInBaHus.

43. Kakoe ChIphe HCIONB3YeTCs AJIsl BEIPAITUBAHUS MUKPOOPTAaHH3MOB?
HauOoJee JeeBoe
cojiepakaiiee yriieBoabl
CoJIepIKaIee yrieBo0POIbI

44. Bo CKOJIBKO TPYII MOKHO CHCTEMaTU3UPOBATh OMOTEXHOJIOTHUYECKHE MPOLIECChI?
B JIBE I'PYIIIIbI
ST TPYII
TPH rPyNnbl

45. CKOJBKO BBIACISIOT OCHOBHBIX CTaAM OMOTEXHOJIOTHIECKOro Mpoliecca?

N

46. OT KaKuX MapaMeTpoB 3aBUCUT KO DUIIMECHT YIEITHHOM CKOPOCTH pocTa’?
OT TUAPOJUHAMUYECKUX MTApaMETPOB, BUIa MUKPOOPTaHU3MOB
JaBJICHUS U TEMIIEpaTyphl
0T KOJIMYeCTBa OMOMACCHI

47. Ilo xaxkoW NpUYMHE HPOMCXOIHUT 3aMeJUIeHHE CKOPOCTH HAKOIUICHHS OHMOMACChl NpHU
KyJbTUBHPOBAHUU?
YUCJIO JCJIICHU MUKPOOPTaHU3MOB OTPaHUYECHO
KOHKYPeHIHs 3a cy0cTpar
MHTUOMPOBaHUE MPOYKTaMU METab0IU3Ma

48. Yto sBisieTCst 00IIEH CKOPOCTBIO POCTa MEKPOOPIaHU3MOB?
OTHOIIEHHE NMPUPOCTA GHOMACCHI 32 MAJILII IPOMEKYTOK BpEeMEHH
IPUPOCT GHOMACCHI B €JMHHUIIE 0ObeMa (pepMeHTaTopa
npupoct 6uomaccel Ha 1 M?

49. Ot KaKuX MapaMeTpoB 3aBUCUT KO OUIIMECHT YIeTHHOM CKOPOCTH pocTa’?
OT TUAPOJUHAMUYECKUX MTApaMETPOB, BU1a MUKPOOPTaHU3MOB
JIaBJICHUS U TEMIIEpaTyphl
0T KOJIMYeCTBa OMOMACCHI

50. Cpenpl, ynotpebisiemble A BBIACICHUS M BBIPAIIMBAHUS T€X MAaTOTEHHBIX MUKPOOOB,
KOTOpble Ha OOBIUYHBIX CpeJax pa3BHBAIOTCS HEYIOBIETBOPUTEIBHO WIIM COBCEM HE pacTyT,
Ha3bIBAIOTCH. ..

MIPOCTBIMH, WA OOBIYHBIMH
cnenuaIbHbIMHU
g epeHnraibHO- IMarHOCTUYECKUMU

51. Ilo OTHOWIEHMIO K MOJIEKYJISPHOMY KHCJIOPOAY MOXKHO BBIICIUTh TPU TPYIIIBI
MUKpOOpraHu3MoB. O6aurataeie a3po0bl CIOCOOHBL. . .
MOJIy4aTh JHEPIrUI0 TOJIBKO NyTeM /ILIXaHHS H M03TOMY HY:KIa0Tcs B O,
pacTH TOJBKO B cpefe, JIuieHHoH O,
pacTyT Kak B IPUCYTCTBUH, TaK U B OTCyTCTBUU O>

52. ®akynbpTaTUBHO-aHa3poOHbIe OakTepun (Enterobacteriaceae) u MHOTHE APOFKKU MOTYT. ..



pactu B mpHucyTcTBUU aTMocdepHoro O,, HO HE CIIOCOOHBIE €ro HCIMOJIb30BaTh — OHH IOJyYaroT
SHEPTHIO C TOMOIIBIO OPOKEHUS

NMepPeKIIYaThes ¢ AbIxanus (B npucyrcreuu O,) Ha Opoxenue (B orcyrcrBun O;)

pacTu TOJBKO B Cpefe, JuieHHOU O,

HET BEPHOT'O OTBETA

53. D dexTHBHOCTh OMONPOU3BOACTBA HA JTAle MPOMBIIUIEHHOTO MMOJyYeHHs OMOMACChl UITH

MIPOJYKTOB MeTaboI13Ma MUKPOOPTaHU3MOB B OCHOBHOM 3aBHUCHT:
OT ONTUMAIBHOCTH [UIsI POJa MHUKPOOPTaHM3MOB TNMTATENbHONW CpeAbl M IPOU3BOJCTBEHHOIO
KOHTPOJIS 32 €€ U3MEHEHUSIMU
ONTUMAJIBHOCTH TIapaMeTpOB BHEIIHEW cpeapl aOuoTHYecKUX (PAKTOpPOB KOHTPOJIS 3a UX
M3MEHEHHEM

NpaBWIBHOCTH BbIOOpa BHJA (KOHCTPYKLMH) OHOpeakTopa M BapHaHTa KyJIbTUBUPOBAHHS
MUKpPOOOB, 00ECIeUNBAIOIIUX MAKCUMAJIbHOCTh HAaKOIUIEHUs OMOMAacChl B MUTATENbHOM cpefie
BCe OTBEThI BEPHBI

54. CnoxxHnie a30TocoACp)KAUEC COCAUMHCHHA, B OCHOBC KOTOPBIX JICKAT CAMBIC pa3H006pa3HHe
FETCPONUKIINYICCKUE AApa: MUPPOTUANH, MUPUINH, XUHOJIMH, U30XUHOJIMH, UHOO0JI, IIYPHUH U T.
a.:

TJIMKO3U/JIbI

AIIUKIINYCCKUC (aJ'II/I(baTI/ILICCKI/Ie) TCPIICHOUABI

AJTKAJOUAbI

OUKIHYCCKHEC (THI[pO&pOMaTI/I‘-IeCKI/Ie) TCPIICHOU ABI

55. K rpynne n30npeHon10B OTHOCSTCS. ..
KaTC€XHHBI, CAallTOHWHbI, aHTOLITMaHUJJNHBbI
TepIeHbl, CATIOHUHBI (CTEPOUbI)
0JINTOCaXapa, JICUKOTPUEHBI, TEPIIEHBI
XaTKOHBI, TEPIEHBI, TUTHIPOXATKOHBI

56. K rpynre (hnaBOHUHIOB OTHOCSTCA. . .
KATeXUHbI, XaTKOHbI, AHTOIHAHUUHBI
TEpIEHBI, CTIOHUHBI
(h1aBOHBI, ICTUHHBIE AJTKATIOUIBI
XaTKOHBI, OJINTOCaxapa, MOHOcaxapa, TUrUAPOXaIKOHbI

57. K rpymre 3MK03aHOUI0B OTHOCSTCS. . .
TICEBI0ATIKATIOUIbI, TEPIICHBI
IIPOCTaHOUIbI, CTEPOMIBI
NMPOCTAHOHU/bI, JIEHKOTPHEHBbI
KAaTEeXUHBI, TUTUIPOXATKOHBI

58. Opranndeckue COeIMHEHUS, MOJIEKYyJla KOTOPBIX COCTOUT U3 CaXapHOW YacTH U HEeCaXapHOH,
CBSI3aHHBIX Yepe3 aTOMBI YTIIepoa, KUCIOPOIa, CEPhI MITH a30Ta.
IJIMKO3UAbI
TEPIEHOUIBI
MOJIMCaXapH/Ibl
(haBOHOMTBI

59. HauGomsIee pazHooOpazre TIIMKO3UI0B 00YCIOBICHO CTPOSHUEM. ..
arJinkoHa
TJIMKOHA



60. Boagusie pactBopbl 3Tux BAB mpu u3BieueHUM M3 ChIpbS NPU BCTPSIXHMBAHUU 00pa3yroT
CTOIKYIO MeHy, KpoMe TOT0, OHU 00JIaJJaf0T FeMOJIMTHUECKOW aKTUBHOCTHIO
CEpJICYHbIE TIMKO3H/IbI
CAllOHUHbI
THOTJINKO3UIbI
UPUAOUBI

61. Hanmenee uzydeHHas rpynma riiMko3u10B — TOPbKUE TITUKO3UIbI, TOPEUYH — ...
CepJIeUHbIC TIUKO3UIbI
THOTJIMKO3UIbI
UPUIOUBI
[IMaHOT€HHBIE TIMKO3UIbI

62. Haubosiee BOCCTaHOBJICHHBIMU ()JIABOHOUIAMU SIBJISTFOTCSL. . .
KATEeXUHBI
(h1aBOHOJIBI
AHTOIMAHUTMHBI
aypOHBI

63. Hanbomnee okucieHHbIMU (DTABOHOUIAMH SIBJISIOTCA. . .
KaTCXHHBbI
daaBoHoIBI
XPOMOHBI
AHTOLIMAHUIUHBI

64. K romononucaxapujaM OTHOCATCS. ..
aMuJIa3a, aMIJIONEKTHH
KaMeOu, IIEKTHH
XHATUH, XUTO3aH
XOHJPOUTHHCYIb(ATHI, TeMapuH

65. K riomkozamuuornukanam (I'AI', JuHEHHBIM  Hepa3BETBIEHHBIM  ITOJIMCAXApHIIAM,
MOCTPOCHHBIM M3 JUCAXapUIHBIX ()ParMEHTOB) OTHOCSTCS. ..
THaypOHOBAst KUCIIOTA
XOH/IPOTHHCYTh(aTHI
renapyH, renapancyiabdar
BCe OTBETHI BEPHbI

66. ['IMKO3aMHMHOTTIMKAH, COAEpXAaIlUi TIIJIFOKYPOHOBYIO KHUCJIOTY M N-alleTHINIIOKO3aMUH,
Ha3bIBAETCH. ..
XOHJPOUTHHCYIb(PATOM
THAJIyPOHOBOM KHCJIOTOM
KepaTaHCyIb(paToM
relapuHOM

67. I'mnko3aMHUHOTTUKAHEI qamc BCCTO HAXOAATCA B TKAHAX HC B CBO60,Z[HOM COCTOsIHHH, a B
COCTaBf...
TJIMKOIIPOTCHUHOB
MPOTECOrINKAHOB

68. PeTuHOM U pETUHOUIBI SIBIISFOTCSL. . .



JKHPOPACTBOPUMBIMH BUTAMMHAMH
BOJIOPACTOPUMBIMU BUTAMUHAMU
KPHCTAJIMYECKHMH BellleCTBAMH, PACTBOPUMBIMH B OPraHMYeCKUX PACTBOPHUTEIAX

69. IIpeamecTBEHHUKOM BUTAMHHA A MOTYT OBITH CJIEAYIOLINE IPYIIIbI BELIECTB!
KapoOTHHBI (-, f- ¥ Y-KapOTHHBI) U KCAHTOPUJLIBI (B-KPUNTOKCAHTHH)
sprokajbiudepos, XxoaeKaabudepos
TOKO(DEpOJIbI, TOKOTPHUEHOJTBI
pubodraBuH, GIaBUH MOHOHYKIICOTH]T

70. IIpeniiecTBeHHUKOM BUTaMUHa D MOTYT OBIThH ClIEyIOIIHE IPYTIIbI BEIECTB:
MAPUAOKCUH, MUPUTOKCAMH/T
TOKO(EpOIIbI, TOKOTPUEHOJIBI
(UITOXWHOH, MAHAXUHOH
IProKaJIbIU(epoJI, X0aeKaAIbIUPEpPO.I

71. IlpoButamunsl ButamuHa E - ...
(UITOXWHOH, MAHAXUHOH
TOKO(epoJibl, TOKOTPHEHOJIbI
pPETHHAJb, PETUHOI
(GWITOXMHOH, MAaHAXUHOH

72. ICTOYHUKOM XOHJOUTUHCYJb(haTa y pbIO sIBISETCS. . .

IIE4YEHb
XPpALIH
MOJIOKH
KOXa

73. ICTOYHUKOM MOJy4YEHUs T'yaHUHaA SIBJISETCH. . .
yeuys
XPALIA
KOCTH
KOXa

74. Coneprxanue pochoaunuaoB BEICOKO B ... PbIO.
MIeYCHU
Oypoil MBIIIIEYHON TKaHU
HKpe
KEITTHOM ITy3BIpe

75. ITHXXKK npucyTCTBYIOT B 3HAYUTEIILHOM KOJMYECTBE B ... PHIO.
KPOBH ¥ KPOBETBOPHBIX OpraHax
MBIIIICYHON TKAaHU
HKpe
Nne4YeHu

76. Cenus COEPKUTCS B ...
KO>K€ TOJIOBOHOTHX MOJIIFOCKOB
0TX0/1aX pa3/ieJIKu BHYTPEHHOCTEH roJIOBOHOTMX MOJLIIOCKOB
OTXO0/IaX pa3JeiKu BHYTPEHHOCTEH roJI0TypUn
TJIaInyCce, MPUCOCKAX TOJIOBOHOTHUX MOJITIOCKOB

77. ICTOYHHUKOM MOJTyYeHUsI XUTHUHA CIIyKaT (MOTYT CIIYXHTb) ...



XpSIIX PbIO
NAHIHUPb PAKOOOPA3HBIX, IVIANYC, IPUCOCKHU U KJIIOB IOJI0BOHOTHX MOJLTIOCKOB
PaKOBHHBI MOJUTIOCKOB

78. TputepneHOBbIE TTIMKO3UbI IPUCYTCTBYIOT B ...
BHYTPEHHOCTSAX PaKOBUHHBIX MOJITFOCKOB
HyNAJbUAX U BHYTPEHHOCTSAX F0JIOTYPUH
BHYTPEHHOCTSX TOJIOBOHOTMX MOJIJTIOCKOB
BHYTPEHHOCTSAX paKOOOpa3HBIX

79. XOHAPOUTHH BBIIEIEH U3...
IyNnaJjbleB U BHYyTPEHHOCTEN roJIOTypuu
MOJOCTHOM KUJAKOCTH U BHYTPEHHOCTEN PAKOBUHHBIX MOJUIFOCKOB
KOKH T'OJIOBOHOTHX MOJIJTFOCKOB

Kpurtepun onennBanus
OrieHrBaHME OCYIIECTBIIETCS IO YETHIPEXOAITEHON CUCTEME.

B IMPOLCHTHOM COOTHOIICHHUU OLCHKH (HO I-IeTI:IpEZ‘X6€lJ'IJ'II>HOI\/'I CI/ICTGMC) BBICTaBJIAIOTCA B
CICOYIOMUX AUaIla3oHax:

«HEYJIOBJICTBOPUTEIBHOY («HE 3aUTCHOY) menee 70 %
«YIIOBJICTBOPUTEIILHOY («3aYTEHOY) 71-80 %
«XOpOIIOY («3aU4TEHO) 81-90 %
COTIUYHO» («3aUTEHOY) 91-100 %

2.2.3 BeIino/iHeHHe HHAMBHAYAJIbHOI0 TBOPYECKOI0 3aJaHUs

1.ITonroroBka nokiaaa Mo 3aJaHHOHN TEME.
[IpuMepHBbIe TeMbI JOKIJIAI0B HA CEMUHAPCKUX 3AHITHUIX.

1. TOCT P 57079-2016 buotexnonoruu. Knaccudukarys O6HOTEXHOTOTHIECKON TIPOTYKITHH.

2. OcHOBHbIE BUJbI OMOTEXHOJIOTUU C YU€TOM cep MPUMEHEHHUS.

3. Ilpunnunsl u GakTopsl pazBuTHs OuopedaiHuHTA.

4. Tlpumenenue nporecca epMEeHTALNHU TPU POU3BOACTBE MPOJAYKTOB MUTAHUS.

5.  ®akTopsl, 00yCIaBIUBAIOIINE BEIOOP THIPOOUOHTOB ISl €T0 UCIIOIH30BAHUS B OMOTEXHOJIOTHH
OMOJIOTUYECKN aKTHUBHBIX BEIIECTB, 100aBOK, MUIIEBHIX POTYKTOB.

6. KommekcHas nepepaboTKa TOJJOBOHOTHX MOJUTFOCKOB (CXeMa, ONMCAHHUE).

7. KommnekcHast mepepaOoTka JBYCTBOPYATHIX MOJUTIOCKOB (THIeBble Mponayktel, BAB, BA/L,
KOPMOBBIE MPOAYKTHI) (CXeMa, ONHMCaHue).

8. KommnekcHas nepepaboTka aHTAPKTHUECKOTO KPHUIIAL.

9. Ponp Genka B muTaHuM YesioBeka. PekomeHmyemas cyrouHas Hopma motpedseHust Oenka.

10. MukpoOHOIOTHYEeCKUI CUHTE3, XapaKTePHUCTHUKA, OCHOBHBIEC TTOHSATHSL.

11. XapakTepucTuka OCHOBHBIX MPOAYKTOB OMOTEXHOJIOTUH MUKPOOHOTO CHHTE3A.

12. TIpoMblliuIeHHBIE METO Il OMOCHHTE3a POTYKTOB MUKPOOHOTO MeTabon3Ma.

13. TexHonoruueckue cXeMsl MOJIy4eHUsT (DEPMEHTHBIX MTPENapaToB U3 TUAPOOUOHTOB.

14. UcTtoyHuKkH pPBIOHOTO >KHMpa M €ro pPa3sHOBUAHOCTH, OHOJOTMYECKas IIEHHOCTh M CIIOCOOBI
MIPOM3BOICTBA U 00OTAIICHHUS.

15. ®ochonunuabt: poiab U GYHKIIMKA B OPraHU3ME.

16. XapakrepucTrKa MPOU3BOIHBIX H30MpPEHA (CTEPOUIBI U KAPOTUHOMIBI) THAPOOUOHTOB.

17. Menuko-OnoI0orHuecKue UCCIeJOBAHUS )KUPOB MOPCKUX THAPOOHMOHTOB.

18. JKupbl MOPCKUX MJIEKOMUTAIOIINUX: COCTAB U CBOMCTBA.

19. Mopckue opranu3Mbl KaKk ICTOUHUKH TOTY4YEHUS TOJIUBAJICHTHBIX METAJLIOB.

20. BwicokoMuHEpanM3upOBAaHHBIC TOOABKH M3 PAKOBHH MOJUTIOCKOB M UX PUMEHEHHE.



21. KomIiulekcHass TEXHOJIOTMUYECKas CXE€Ma MOJIY4YeHHMs] HOAOCOJEpKalluX MPOAYKTOB W3
JJAMUAHApUU STTOHCKOM.

22. MuHepanconepKaliue KOMIO3UIUM, H3TOTOBIEHHBIE C TPHUMEHEHHEM TIHAPOOHMOHTOB
(OTE€YECTBEHHOTO U 3apyOEKHOTO MPOU3BOJICTBA)

23. IlpuroroBieHue ppIOHBIX MACT, 0OOTAIICHHBIX MUHEPAIbHBIMU KOMITOHEHTaMH.

24. Bogo- 1 ’KUpOpacTBOPUMBIE BUTAMHHBI THIPOOMOHTOB. BUTaMUHOMO100HbIE BELECTBA.

25. IIpon3BOACTBO BUTAMUHHBIX NpenaparoB. «Buramun A B xupe». [Ipon3BoacTBo BuTamMuHa A.
26. IlpomblnuieHHbIN OMOCHUHTE3 BUTAMUHOB IpymIibl B.

27. Bojo- u KUpOpacTBOPUMBIE BUTAMUHBI THPOOUOHTOB.

28. [lpu3Haku HEOCTATOYHOCTH U N30BITKA BATAMUHOB B OpTaHU3ME.

29. TIpoMbIlUIEHHBI OMOCHHTE3 BUTAMUHOB IpyMIibl B.

30. IIpomblnuleHHBIH OMOCHHETE3 BUTAMUHOB (TIPUMEPHI).

31. ButaMuHBI — aHTHOKCUTAHTEL.

Kpurepuu onenuBanus
OneHuBaHue JOKIaa OCYIIECTBISETCS MO JABYXOAJUIbHOM IIKajle OLCHUBAHUS: «3aUTCHOY», HE

3a4TCHO».
Iloka3atenu U 1IKaja OLCHUBAaHMS JIOK/IaJa:

IIIxaaa oneHUBaAHUS Iloka3aTenn

- oOyuaromuiics MoJTHO U3JaraeT MaTepuai, JaeT MPaBUILHOE OIpeleIeHNe
OCHOBHBIX TTOHATHIA;

- oOHapy)XKHMBaeT MOHUMaHUE MaTepHraja, MOXXeT 000CHOBATh CBOU CY)KICHUS,

3aureHo MIPUMEHUTH 3HAHHUS Ha MPAKTUKE;

- TOJATOTOBJIEHA MPE3eHTALUS;

- M3J1araeT MaTepHal M0CIeI0BaTENIbHO U IIPABUIIBHO C TOUKU 3PEHUS] HOPM
JIUTEPATYPHOTO SA3bIKA.

- oOyuaromiuiics oOHapy>KMBaeT He3HAHHUE OOJIbIIEH YaCTH COOTBETCTBYIOIIETO
BOIIPOCA;

- JIOIyCKaeT OIMUOKH B (POPMYIHPOBKE ONPEICTCHHUIA 1 MPABHJI, HCKaXKAOIIHE UX
CMBICIT;

- TIpE3eHTAI[sI OTCYTCTBYET;

- 0ecrmopsI0YHO M HEYBEPEHHO M3JIaracT MaTepHall.

He 3auteno

2.3 OIIeHO‘leIe MaTepHuaJIbl 1Ji IPOBEACHUA HpOMe)l(yTO‘lHOﬁ arrecranmum

JK3aMeH
YcnoBueM Jomycka K MPOMEKYTOYHON aTTeCTallMH SIBJISIETCS MOJIyYeHHE 10 BCEM BUAAM

TEKYILEH aTTEeCTAIlUU OLICHKU «3a4TCHOY.

TexHomorus mnpoBeneHUsT HSK3aMEHa — YCTHBIM JK3aMEH IIyTeM OTBeTa Ha 3 BoIpoca
TEOPETHUUECKOM YaCTH JUCIUIUIMHBI 110 TeMaM. Bpemsi moAroToBKU K oTBETY He MeHee 40 MUHYT.

Bormpockl, BHIHOCHMBbIE Ha DK3aMEH:

1. Onpenenenne OMOTEXHOIIOTUN KaK Hayku. Kiaccudukarusi.

2. OcHOBHBbIE BU/Ibl OMOTEXHOJIOTUH C YYETOM cep MPUMEHEHHUS.

3. IlumeBast OMOTEXHOIOT S

4. Ilpumenenue nporecca pepMeHTALMH [IPU IPOU3BOJICTBE MPOAYKTOB MTUTAHMUSL.

5. IlpumeHeHne METOIMKN T€HETUUECKOW UHKEHEPUU TIPU MPOU3BOJICTBE MPOAYKTOB MUTAHUS.

6. Crparernueckue 3aaauu OuotexHonorun B «KommiekcHOW mporpamMme pa3BUTHS
ouorexnonoruu POy». [IpropureTsl COBpeMEHHON MHUIIEBONH OMOTEXHOJIOTHH.

7. OcHOBHBIE TIpo1iecCchl B OnotexHonoruu BBP.

8. Cucremaru3anusi OMOTEXHOJIOTUYECKUX MPOIIECCOB.

9. ®akTopel, 00ycnaBIuBaKOIIME BHIOOP THAPOOMOHTOB Ui €ro HUCIOJIb30BaHUS B
OMOTEXHOJIOTHH OMOJIOTUYECKH aKTHBHBIX BEIIIECTB, JO0ABOK, MUIIEBBIX MPOIYKTOB.




10. OxapakTepusyiTe NOTEHIIMAI MOPCKUX MaKpO- 1 MUKPOOPIaHU3MOB.

11. IlpuBenuTe KOMIUIEKCHYIO CXeMy TNiepepabOTKH pPBIOHOTO ChIpbSl NpPU TMOITYYEHHH
OUONPOTYKTOB.

12. Cucrtemarusaiiysi OMOTEXHOJOTUYECKUX MTPOLIECCOB MO LEJIEBBIM MPOAYKTaM.

13. Xapakrepuctuka (pepMEeHTOB PbIO U HEPHIOHBIX 0OBEKTOB MPOMBICTIA.

14. OO6mme cBoiicTBa PEPMEHTOB, OTIIMYAIOIINE UX OT OOBIYHBIX KAaTAIU3aTOPOB.

15. OcHoBHBbIE 3Tanbl (PEPMEHTATUBHOTO KATAJIN3A.

16. 3agaun uHx)eHepHOU sH3UMOoNornu. UMMoOuIn3oBaHHbIe (PEPMEHTHI, UX IPUMEHEHHE.

17. TexHOMOTHYECKUE CXEMBI TIOTY4YEeHUS! (PEPMEHTHBIX MpenapaToB U3 THAPOOUOHTOB.

18. Crnoco0Os! mosyueHus ruaponuszaTos u3 BBP.

19. Kuneruka ¢pepMEHTaTUBHOTO THIPOIIN3A.

20. KomnnougHo-xuMHUeCKHe CBOMCTBA (pepMEHTATUBHBIX OEIKOBBIX THIPOIU3ATOB.

21. OGnactu npuMeHeHHs OETKOBBIX THAPOIU3ATOB.

22. JlaliTe ompeneNeHue SKCTpakUud, Ko3()(UIMEHTOB pacmlpeieseHuss U pasleleHUs
(u3BNIECUEHUS).

23. OcHoBHble TpeOOBaHUS TMpU BBHIOOPE BOJHOTO CHIPhS JUJISL  HCIIOJIb30BAHHSA B
OMOTEXHOJIOTUH.

24. Ilumeasi IEHHOCTh THAPOOUOHTOB.

25. OTxompl OT pa3fenaKku THAPOONOHTOB, Kak HCTOYHUK BAB.

26. OCHOBHBIE TTPOIIECCH B OMOTEXHOJIOTHUHU THIPOOMOHTOB. DKCTPAKITHSI.

27. OcHOBHBIE MPOLECCH] B OMOTEXHOIOTUH THIPOOHOHTOB. AGcopOus.

28. OcHOBHBbIE TPOIIECCH B OMOTEXHOJIOTUU THIPOOHOHTOB. AicopOIusl.

29. OcHOBHBIE MPOLECCH] B OMOTEXHOIOTHUH THIPOOHOHTOB. JJUCTHILIALUS U peKTU(UKALUS.

30. OcHOBHbIE Mpo1ecChl B OMOTEXHOJIOTUHU THAPOoOHOoHTOB. Kpucrannuzamnus.

31. OcHOBHBIE MpoOIIECCHl B OMOTEXHOJIOIMU THApoOnoHTOB. CyllKa.

32. OcHoBHbIe npoltiecchl B OnotexHonoruu BBP.

33. Cucremaruzanusi OMOTEXHOJIOTHYECKHUX MPOLIECCOB.

34. Knaccuduxaiusi ppIOHOTO CBIPbsI B 3aBUCUMOCTH OT COJIEPKaHUs JTUITHUIOB.

35. buonornyeckas IIGHHOCTh  JIMOUJIOB THAPOOMOHTOB M  HUX  TepamneBTUYecKas
3¢ peKTUBHOCTD

36. U3BecTHbIe cIOCOOBI MOMYYEHUS KOHIEHTPATOB IMOJMHEHACBHIIICHHBIX >KUPHBIX KHUCIOT
(ITHKK). Konuentpatst [THXKK u ankunriauuepuaos.

37. U3BecTHbIE CIOCOOBI MOJMYYEHUS KOHIEHTPATOB IMOJMHEHACBHIIICHHBIX >KUPHBIX KHUCIOT
(ITHKK). Konuentpatsl I[THXKK 1 ux s3tranonaMusl.

38. ®ocdaTuasl rUIPOOHOHTOB.

39. KapoTuHOHIbI M KAPOTUHOWIHBIE COSTUHEHUS THAPOONOHTOB

40. CnocoOb! BbIJICICHUS TUMHUIOB U3 TKaHEH r'MI00MOHTOB.

41. XapaktepucTHka Haubosee IIEeHHbBIX MUHEPAIbHBIX BEIIECTB I'UAPOOUOHTOB (BOAOPOCTEH,
0eCr03BOHOYHBIX, TO3BOHOYHBIX: PIO, MICKOITUTAIONIUX ).

42. OcHOBHbIE HampaBiICHUS BBIPAOOTKM MMHEPAIbHBIX MHUIIEBBIX MNPOAYKTOB U3
THIPOOUOHTOB.

43. buonoaumepsI-CTPYKTYpHOOOpa30BaTeIN THIPOOUOHTOB.

44. Munepancojepkaliue KOMIIO3UIIUH, H3TOTOBJIEHHBIE C MPUMEHEHHEM T'MIPOOHOHTOB
(OTE€YECTBEHHOTO U 3apyOEKHOTO MPOU3BOJICTBA).

45. TIpoayKThl U3 BOAOPOCIEH, coepxaniie OMOJOCTYITHbIE MUHEPAIbHbIE BEIIECTBA.

Kpurepun onenuBanus

OrnieHrBaHME OCYIIECTBISIETCS TI0 4X0IITLHOM CHCTEME:

- «5» (OTAMYHO): MOJYYEHBI OTBETHI HAa BCE BOIPOCHI SK3aMEHAIIMOHHOTO OWJeTa, KypcaHT
YeTKO M 0€3 OIMMOOK OTBETHJI HAa BCE JIOMOJHUTEIBHBIC BOMPOCHI MO0 TEMATUKH YK3aMEHAIIMOHHOTO
ounera;



- «4» (XOpoI0): TMOJYYeHBI OTBETHI HA BCE BOMPOCHI IK3aMEHAI[MOHHOTO OMIIeTa; KypCcaHT
OTBCTHUJI HA BCC NOIIOJIHUTCIIBHBIC BOHpOCBI II0 TEMAaTUKHU SK3aMCHAITUOHHOT'O 6I/IJ'IeTa;

- «3» (YHOOBIETBOPHUTENBHO): TMONTYYeHBI OTBETHI Ha 2 WM 3 BOMpOca HK3aMEHAIMOHHOTO
OowiieTta ¢ 3aMEYaHUSIMU; KypCaHT OTBETUJI HE MeHee uyeM Ha 50 % MOMOJHUTEIHHBIX BOIPOCOB TIO
TEMATHKH DK3aMEHAIIMOHHOr0 OUJIETa;

- «2» (HE 3a4TEHO): TMOJIYYCHBI OTBETHI MEHEE YeM Ha 2 BOMPOCca dK3aMEHAIIMOHHOTO OWIIeTa,
KypcaHT OoTBeTWJI MeHee 4eM Ha 50% JONMOTHUTENBHBIX BOIIPOCOB MO TEMATHKHU SK3aMEHAIIMOHHOTO
ousera.
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