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1. Hean, 3an0a4m v IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs N0 AUCHUILIHHE

buokonBepcus (OmoTpaHcopmainus) — 3TO pasfen OHOTEXHOJOTHH, B KOTOPOM
OCYIIECTBIISIOTCS MIPEBPALICHUS OJHUX OPraHWYECKUX COCAMHCHHUH OMOIOTMYECKOTrO CHIPBS B
Ipyrue Toja AedcTBHEM (EpMEHTOB, a TaKHe CIIOKHBIE IPOIECCH, KaK mepepaboTka u
TpaHchopMaus ChIpbsi B KOPMa W NHILEBBIC MPOIYKTHL, CHIPhE ISl MHKPOOHMOIOTHYECKOM
IPOMBIIIJICHHOCTH, B HEKOTOPBIX CIy4asX JCTOKCHKAIMS CHIPbS M OWOJOTHMYECKas OYHCTKA
CTOYHBIX BOJ M O0BEKTOB MPUPO/BI (TI0YB, BOZOEMOB).

HanGonee BaxkHOW 007acThi0 NpPUMEHEHHS OHOKOHBEPCHUHM SIBIIAIOTCS THIIEBAs U
MHUKPOOHMOJIOTHYECKass TMPOMBIIUIEHHOCTh. B muIieBoil OMOTEXHONIOrHM OHMOKOHBEPCHOHHBIC
OpOIeCcChl  HMCMOJIB3YIOTCSI Ha BCEX JTamax IPOW3BOJACTBA IMHUIIEBBIX MPOIYKTOB. B
MHKPOOHOJIOTUYECKOM IPOM3BOJCTBE MOATOTOBKA CHIPhS SIBISCTCS HEOOXOIUMOM cTaanei
IPOU3BOCTBA.

buokonBepcus B OMOTEXHOIOTUYECKHUX MPOIECcCaxX - 3TO TPATUIIMOHHOE U B TO e BpeMs
OUYCHb AKTYyaJIbHOE W NEPCHEKTHBHOE HAYYHO-TEXHWYECKOE HAaIpaBlieHHE OMOTEXHOJIOTHH, B
KOTOPOM Y/Ia4HO COYETAIOTCS CaMble COBPEMEHHBIC JOCTHKCHUS OMOXMMHH, MOJICKYISIPHOM
OMONIOTHH, SH3UMOJIOTUH U XUMUYECKOH TEXHOJIOTUH U IPOMBIIIIICHHONH OMOTEXHOIOTHH.

LenssMu ocBOEHHS] AUCHUIUIMHBI «BHOKOHBEpCHs B OMOTEXHOJIOTMYECKHX IPOIECcCax»
SIBIISTEOTCSL:

- OCBOCHHME CTYIEHTaMH OCHOBHBIX MPUHIMIIOB W TEOPETHUYSCKHX ITOJIOKCHUHN
OMOKOHBEPCHH PACTHTEIILHOTO, )XHBOTHOTO U MUKPOOHOTO CHIPBS;

- (GopMupoBaHHEe Yy CTYICHTOB IIOHHMAaHUS OCOOCHHOCTEH OHWOTEXHOIOTHYECKHX
IPOIIECCOB € y4acTHeM (DepPMEHTOB, CBSI3aHHBIX C MPeoOpa3oBaHUEM MPUPOIHBIX MAaTEPHAJIOB B
HIOJIE3HBIE MPOAYKTHI JUIS TAIBHEHIIEr0 HCIIOIB30BaHUs HETIOCPEICTBEHHO MOTPEOUTENEeM WU
HPOMBIIUICHHOCTBIO.

3ajauaMu Kypca sSIBIISIFOTCS:

- MO3HAKOMUTH CTYJICHTOB C MPEIMETOM,

- ONIPEJEIUTh MECTO B STy IPUOPUTETHHIX HANIPABJICHUH OMOTEXHOJIOTHY;

- yriyOuTh MOHMMaHUE (U3NKO-XUMHUECKUX M OMOXMMHYECKHX 3aKOHOMEpHOCTEH
OuokaTaan3a ChIpbsi, 0COOCHHOCTEH €ro UCIOIb30BaHUs B OMOTEXHOJIOTHH;

- pa3BUTb BHJCHHME NEPCHEKTHB MPAKTUYECKOIO MCIIOJIb30BAaHHUS  JOCTHOKEHUI
OMOKOHBEPCHH;

- TMOJATOTOBHUTH CTYIEHTa K JESITEIHbHOCTH B COOTBETCTBHH C KBaJTH(PHKAIIMOHHOM
XapaKTEPUCTUKON TIO HAIPaBIICHUIO.

OOyuenne mno gucuuIiUIMHE «bBHOKOHBepcuss B OHMOTEXHOJIOTMYECKHUX Mpoleccax»
HarpaBJIeHO Ha (OPMHUPOBAHUE Y O0YJAIOIUXCS CIEAYIOIIMX KOMITETECHIIMA:

Koa n HaumeHnoBanue NuaukaTopsl 10CTHKEHUS] KOMIIETEHIIUH
KOMITeTEeH LU
ITK-4. Cnocoben NIIK-4.1. 3naer TtexHonoruto nonayuyeHuss BAB; mnpasuna
POBOJIUTH paboThI C KyJIbTypaMH MUKPOOPTaHU3MOB, KJIETKaMH PacTeHUN
MOJITOTOBUTENILHBIE pa0OTHI | M )KUBOTHBIX, BUPYCAMMU; METO/IbI TPUTOTOBIICHHS TUTATEIBHBIX
JUISL OCYILIECTBIICHHS cpen; TpeOOBaHUS NPOU3BOACTBEHHOW CAHWUTApUH, ACENTHUKHU,
OMOTEXHOJOTHYECKUX MOKapHOW  0€30ImacHOCTH W OXpaHbl  TPyJa; METOMbI

npoueccos nonydeHus bAB | mogaepkaHust 4MCTOM KyJbTypbl IITaMMa MHMKPOOpPraHHM3Ma-
MPOJYyLIEHTa; MpaBuia paboOThl C aBTOKJIABOM; TpeOOBaHUS K
CTepWJIM3alMN TUTATEIbHBIX CpeJ; MpaBWia HKCIUTyaTalllH
OMOTEXHOJIOTHYECKOT0 000PYAOBAHUS

NIIK-4.2. YMmeer mnpousBoauTh pabOThl MO CTEPUIU3ALUN
71a00paTOpHOI MOCYAbl M MHCTPYMEHTOB; OTOMpaTh 00pasIibl
MHUKpPOOPTaHNW3MOB, KJIETOK pacTeHUH U )KUBOTHBIX, BUPYCOB U3
NPUPOJHOM Cpenbl; TMPOU3BOJAUTH MOCEB OMOJIOTHYECKOTO
MaTepuaia C IeJIbl0 MOJyYeHHUs] HAKOMUTENbHON KyJIbTYphI IS
MpOBECHUST OMOTEXHOJOTHYECKOT0 MPOIecca; MPOU3BOAUTH
MpeABAPUTEIIbHYI0O 00pabOTKY CBIPbS, HCIOIB3YEMOTO IS
IIPUTOTOBJIEHUS] TUTATENIBHBIX CpEA; NPOU3BOAMTH IEPECEB




WHOKYJISTHTA C IEbI0 BBIJICJICHUS YUCTOW KYJBTYPHI IITaMMa
MHUKPOOPTaHU3MA-TIPOTYIICHTA IS IPOBEICHUS
OMOTEXHOJIOTHYECKOTO TIPOIlecca; MPOBEPSATh OIHOPOIHOCTH
YUCTON KYJBTYPHI IITaMMa MHUKPOOPTaHH3Ma-TPOAYIICHTA TIO
MOP(OJIOTHYECKUM ¥ (UBHOJOTHYECKUM  IPU3HAKAM;
MIPOU3BOJIUTH paboThI o BOCCTaHOBJICHUIO
TMOGUITU3UPOBAHHOMN ATAJIOHHON KYJIBTYPBI M TTOJICPKUBATH €€
JKH3HECIIOCOOHOCTD

NIIK-4.3. Bnaneer METOIaMHU IOJTOTOBKH
OMOTEXHOJOTHYECKONH  TOCyAbl W OOOpYINOBaHWS IS
MPOBEACHUS OMOTEXHOJIOTMYECKOTO Tpoliecca; OMOJIOTHYeCKUX
O00BEKTOB U MATEPUAIIOB JJIsi OMOTEXHOJIOTHYECKOTO MPOIIECCa;
MPUTOTOBJICHUSI THUTATENBHBIX CpEI IS KYyJIbTHBHPOBAHUS

MHKPOOPTraHU3MOB-TIPOYLIEHTOB, KJIETOYHBIX KYJIbTYp
KUBOTHBIX W pacTEHUH, BHUPYCOB 3aJaHHOIO COCTaBa;
BBIJICJICHHE u O/ /IepKaHUE YHUCTBIX KYJBTYp

MHUKPOOPTaHU3MOB — MPOAyleHTOB bAB; 0XuBJIeHUS KyIbTyp
MUKPOOPTaHU3MOB, MPOBEICHUSI TTOCEBOB MHUKPOOPTaHW3MOB-
MIPOJIYLIEHTOB HA TBEP/bIE U KUIKUE MUTATEIbHBIC CPEb

ITIK-7. Criocoben
paspabaTbIBaTh U

Mo (pULIIMPOBAThH
CYIIECTBYIOIINE
OHMOTEXHOJIOTHYECKHUE
npoteccsl nonyueHus: bAB,
pa3pabaThiBaTh
MPEAJIOKEHUS O
OINTHUMU3AIUHA
OMOTEXHOJIOTHYCCKUX
MIPOIIECCOB U YIPABJICHUIO
BBIITYCKOM
OHMOTEXHOJIOTHYECKON

MPOYKLIUH

UIIK-7.1. 3Haer MeroAbl TEHHOM WHXXEHEPUU KIIETOK IS
MOJIYyYEHUs1 MPOAYLUEHTOB, TEXHOJIOTHIO TmonydyeHusi bAB;
SKOHOMHUKY W YHOPABJICHHE B OpraHuW3alyHd; HOPMATHBHBIC
MpaBOBbIE  aKThl B O0JactTh  OMOTEXHOJOTHYECKOIO
MIPOU3BOICTBA; HOPMBI PACcX0/ia ChIPhsl © MaTEPUAJIOB B 00JIACTH
OMOTEXHOJIOTHYECKOTO IPOU3BOICTBA

UIIK-7.2. Ymeer  mpoBOAWTH  CKPUHUHI  IITAMMOB
MUKPOOPTraHu3MOB - TpoaylieHTOB bAB; ucnonb30BaTh METOIbI
T€HHOW MH)KEHEPUU MTPHU MOTYYECHHH HOBBIX MUKPOOPIaHU3MOB;
paspabareiBaTh NPEUIOKEHHUS] MO ONTHUMH3AIMK Haunboiee
3HAYMMBIX TTAPAMETPOB OMOTEXHOJIOTUYECKUX TTPOIIECCOB
UIIK-7.3. Bnageer HaBbIKaMM NPOBEACHHUS  KOMILJIEKCA
MEpOIPUITHI o BHEJIPEHUIO B MPOU3BOACTBO
OMOTEXHOIOTHYECKUX IIPOAYKTOB HOBBIX ITaMMOB
MHKPOOPTaHU3MOB-TIPOJYIIEHTOB; METOJAAMU  ONTHUMU3AIUU
napaMeTpoB OMOTEXHOJIOTHYECKOTO Mpoliecca nonydeHus bAB;
MPOBEACHUS OMBITHO-TIPOMBIIIICHHOW OTPAOOTKH TEXHOJIOTHH 1
MacIITaOupOBaHUs MPOLIECCOB OMOTEXHOJIOTHYECKOTO
MMPOM3BOJICTBA; Pa3paOOTKU MPEUIOKEHUNH IO ONTUMHU3AINHI
pacxojia ChIpbsi, MATEpUaIOB IpH U3roroaeHuu bAB

2. MecTO TUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuIuiiHa OTHOCHTCSL K 4YacTH, (OPMHUPYEeMOH YyYaCTHHKaMH OO0pa30oBaTeIbHBIX
oTHomIeHui, 6sioka b1 Jlucuummuael (MOynn).

HucuunnuHa «buokoHBepcHsi B OMOTEXHOJIOTMYECKUX IIpOLieccax» B3aHMMOCBsA3aHa
JIOTMYECKH U COAEPKATETHHO-METOJUUECKU C TUCIUIUTMHAMMU:

- «Metogomnorust pa3paboTKH MPOMBIIIIEHHBIX OMOTEXHOJIOTUIY,

- «MeTo/1bl UCCNEIOBaHUM B OMOTEXHOJIOTHIY;

- «IndopMalinoHHBIE TEXHOIOTUN B OMOTEXHOJIOIMH U OMOUHKEHEPUH »;

- «TexHonorus pepMEHTHBIX IPENAPATOBY;

- «DapmareBTHYECKasi OMOTEXHOIOT U,

- «QKcTpeModuIbHBIE POPMBI MUKPOOPTAaHU3MOB B OMOTEXHOJIOTUYECKUX MTPOLIECCAX .




Ceenenusi, uznaraemble B Kypce «bHOKOHBEpCHsS B OMOTEXHOJOTHMYECKHX IPOIIECCaX»
SIBIITFOTCS 3aBEPIIAIONIIMH M HEOOXOAMMBI B MPAKTUYCCKON JEATCIBHOCTH BBITYCKHUKA ITOCIIC
okoHnuanus BY3a.
JIJis ycBOEHHSI Kypca CTYJIEHTBI JIOJDKHBI OBITh 3HAKOMBI ¢ OCHOBAMH MHKPOOHOJIOTHH,
OMOTEXHOJIOTHH, OCHOBHBIMH MPOMBIIUICHHBIMA OMOTEXHOJIOTHUSMHU, OCHOBAMH TPOCKTUPOBAHUS
TEXHOJIOTUYECKHX JIMHUN U pa3pad0TKH TEXHHUECKOH JIOKYMEHTALINH.

3. CTpykrypa u colep:KaHue JUCHUIITHHBI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIIAET 5 3aueTHble euHUITBI (180 gacoB).

3.1. Buabl yueOHOI padoThl H TPYA0EMKOCTh

Ne . KoaunuecTBo CemecTpbl
Bup yueOHoii padoThl
n/n 4acoB 3
1 | AyauTopHble 3aHATHS o4 o4
B Tom uncie:
1.1 | Jleknum 18 18
1.2 | CemuHapcKue/PaKTHUECKUE 3aHITUS 18 18
1.3 | JJaGoparopHbie 3aHATHUS 18 18
2 | CamocTosiTe1bHAs1 paboTa 18 18
3 IIpomexyTOUHAsI aTTEeCTALMSA
3a4eT
Hroro 72 72
3.2. Temarudeckuii IJIaH N3y4YeHUs! TUCHUTITHHBI
TpyroemkocTsb, yac
AyauTopHasi padoTa 2
No Pa3jesb1/TemMbl ° - 28z &= § 28 g
n/n AUCIUTLTHHBI 3 = %E = % = 3 g g S
= 2 SEEl 25| EE| 8=
S |8E°|g7 ) 28 ¢
O E = = 5
1. Tema 1. OOmme cBegeHUs O 6 2 2 - - 2
OMOKOHBEPCHUH
2. | Tema 2. KynbsTuBupoBanue 8 2 2 2 - 2
MHUKPOOPIaHU3MOB B TEXHOJOTHHU
OMOKOHBEPCHH
3. | Tema 3. Ucnonb3oBanue pepMEeHTOB JUIS 6 2 2 - - 2
OMOKOHBEPCHH B  TEXHOJOTHUYECKUX
nporeccax
4. | Tema 4. buokonBepcus pacturenpHoro | 107 2 2 4 - 2
CBIPbSI
5. | Tema 5. buoxonBepcus xuBoTtHOrO | 10 2 2 4 - 2
CBIPbSI
6. | Tema 6. buokonBepcus  cwipbs | 10 2 2 4 - 2
MHUKPOOHOIOTHYECKOTO
MIPOUCXOXKIACHUS
7. |Tema 7. DbuoxkoHBepcus CbIpbsi B 6 2 2 - - 2
MUIIEBON MPOMBIIIEHHOCTH




Tema 8. buokoHBepcusi ChHIpbs B 8 2 2 2 - 2
MHUKPOOHOIOTUYECKON

POMBIIUICHHOCTH

Tema 9. buokonsepcus B 6 2 2 - - 2
CEIIbCKOXO0351ICTBEHHBIX TEXHOJIOTHAX

Hroro 72 18 18 18 - 18

3.3.  Conep:xxaHue TMCUMTIHHBI

BBenenne
buokonsepcus B 6norexnosiorui. CoBpeMEHHOE COCTOSTHUE U TIEPCTICKTHBBI.

1. O6uue cBeaeHusi 0 GMOKOHBEPCH.

[lonsatue OuokoHBepcuu, OuoOTpaHchopmanuu. Buasl mTporeccoB OHOKOHBEPCHH.
[IpeumymectBa  OuokoHBepcuH. buonornueckue areHThl  (0OBEKThI) OMOKOHBEPCHUHU.
buonoruueckre MeTo 1l KOHBEPCHH.

2. KyJbTHBHpPOBaHHE MUKPOOPTaHM3MOB B T€XHOJIOTHHM OMOKOHBEPCHH.

Texnonoruu KynpTuBUpoBaHus. KynbTypbl MUKpoOpranu3moB. BeiOop Mukpoopranusma.
[ToceBHoii marepuan. CrnocoObl KyJabTHBHpOBaHUA. Pexumbl KynpTuBUpoBauus. dasbl pocta
MHUKPOOPTaHU3MOB.

3. Ucnoib3oBaHue (pepMeHTOB 1Jis1 OMOKOHBEPCHH B TeXHOJIOTMYECKHUX MpoLeccax.

CpoiictBa (epmMeHTOB, 0OyCIOBIECHHBIE OCIKOBOH NPUPOAOH. AMUIIOIUTHYECCKHE
depmentsl. [lekTonutnyeckue pepmentsl. Llemmtononutuueckue pepmenTsl. [Iporeonurnyeckue
depmentsl. Jlumonutuaeckue Gpepmentsl. [IpoayKThl (hepMeHTaTHBHON OHOKOHBEPCHH.

4. BUOKOHBepCHS PACTHTEIBHOIO CHIPbA.

MeToapl OMKOHBEPCUM PACTUTEIBHOTO ChIphs. [lOArOTOBKA pacTUTEIBHOTO CHIPHS K
O6nokoHBepcuu. PepMEHTATUBHBIN TUAPOJIN3 PACTUTEIBHOIO ChIphs. ONTUMAaIbHBIE TApAMETPhI
(bepMeHTaTUBHOTO TUPOJIN3a 3ePHOCHIPbi. CHHTE3 MUILEBOro Oelka U3 PacTUTENILHOTO ChIPbSL.
[TponyKThl OMOKOHBEPCUH PACTUTEIBHOTO ChIPbSL.

5. BUOKOHBepCHS )KHUBOTHOTO ChIPHSI.

MukpoopranusMbl, y4acTBYIOLME B IIpoleccax OHWOKOHBEPCHUU IKUBOTHOTO CBHIPbS.
Hcnonb30BaHne MUKPOOPTaHU3MOB IPHU NIEpepadOTKe MACHOTO ChIpbsi. DepMeHTHI, yUacTBYIOLIHE
B Ipolieccax OHMOKOHBEPCHUU MKUBOTHOTO ChIpbs. [lonyueHne (epMEHTHBIX NpenapaTtoB u3
ruipoOHoHTOB. [IprMeHeHHe (GEepMEHTOB B TEXHOJOTMH ChIpbS M HPOAYKTOB JKUBOTHOTO
IpoucxoxaeHus. MukpoOHass OHWOKOHBEpCHUS BTOPUYHOIO MSCHOTO ChIpbs. [IpoayKTsl
OMOKOHBEPCHH CBIPbSI >KMBOTHOTO MNpOUCXOXAeHUs. [IpoaykTel OHMOKOHBEPCHHM MOJIOYHOTO
celppsi. [IpoaykThl OMOKOHBEpCHUU PBIOHOTO ChIPbS. IIpoAyKTHI OMOKOHBEPCHMH BTOPUYHOIO
MSICHOTO ChIpba. [IpoyKThl OMOKOHBEPCUN OTXOOB CENBCKOXO03HCTBEHHBIX )KUBOTHBIX.

6. BuoKOHBepCHS CHIPHSI MUKPOOHOJIOTMYECKOT0 MPOUCXOKIEHHS.

OOm1re cBeeHust 0 MUKpPOOHOI OMOKOHBEpcUU. TeXHOIOTHsI MUKPOOHON OMOKOHBEPCHHU.
[TpoaykThl MUKPOOHOM GMOKOHBEPCHH.

7. BUOKOHBepCHA ChIPbSI B MUIEBOI MPOMBIIIIEHHOCTH

Ponb okcunopenykras mpu Npou3BOACTBE M XpaHEHHH MPOAYKTOB. Ponb ruaponas mpu
NPOM3BOJICTBE M XPAaHEHMM MUILEBBIX NPOAYKTOB. IIprMeHeHHe OMOKOHBEpCHHM B IHIIEBBIX
MPOU3BOJCTBaX. PoJIb MUKPOOPraHM3MOB B TEXHOJIOTMH MUIIEBBIX MPOIYKTOB.

8. BuoKOHBepcHs CHIPbSI B MUKPOOHO0JI0TH4eCKOH MPOMBIILIEHHOCTH

[IpousBoacTtBo Oenka omHOKIETOYHBIX. JKuakue H-mapaduabl. buoTtexHomorus
IPOAYKTOB MUKPOOHOTO cuHTe3a. O01as OMOTeXHOIOTnYecKas cXxeMa IMPOU3BO/ICTBA MPOAYKTOB
MUKpPOOHOTO CHHTE3a.

9. BHOKOHBepCHA B CeJIbCKOXO035ICTBEHHbIX TeXHOJIOTHAX.

MukpoOHOoJIOTHYeCKHE CPEICTBA 3aIIUTHl PacCTeHUI. bakTepranbHbIe YJHTOMONIATOTCHHBIS
npenapatel. ['puOHBIE SHTOMONATOTEHHBIE TpenapaTbl. BHpyCHbIE SHTOMOINATOTCHHBIE




npenapathl. baktepuanbnbeie ynoOpenus. Mcnonb3oBaHue OMOKOHBEPCHM il OMOJIOTH3AINH
CEJIBCKOTO XO35HCTBa.

3.4. TemaTuka ceMHHAPCKUX/MPAKTHYECKHUX U JJA00OPATOPHBIX 3aHATHH
3.4.1. CemuHapckue 3aHATHS

Tema 1. buonoruueckue areHTsl B OMOKOHBEPCHH OMOTEXHOJIOTHUECKUX MPOIIECCOB.
Tema 2. CriocoObI KyJIbTUBUPOBAHKSI MUKPOOPTaHU3MOB.

Tema 3. IIpoayKThl pepMEHTATUBHON OMOKOHBEPCHHU.

Tema 4. [IpoyKThl OMOKOHBEPCUHU PACTHTEIBHOTO CHIPHSI.

Tema 5. IIpoayKThl OMOKOHBEPCUU CHIPbS KHUBOTHOTO IPOUCXOMKIACHUSI.

Tewma 6. [IpoxykThl MUKpOOHOM OMOKOHBEPCHUH.

Tema 7. Poip MUKpOOPTaHU3MOB B TEXHOJIOTUH THIIEBBIX TPOAYKTOB.

Tema 8. buorexHoJIOTHS POTYKTOB MEKPOOHOTO CHHTE3A.

Tema 9. Mcrionb30BaHNe OMOKOHBEPCHH TSI OMOJIOTU3ALUH CEITBCKOTO XO3SHCTBA.

3.4.2. JlabopaTopHbIe 3aHATHUS

Tema 2. Tuaponu3  ChIpbs PACTUTEIBHOTO MMPOMCXOXKICHUS C HCIOIb30BAHHEM
LEIUTIOJIONIUTHYCCKUX (PEPMEHTOB.

Tema 4. Tuaponu3  ChIpbS PACTUTEIBHOTO IMPOMCXOXKICHUS C HCIOIb30BAHHEM
AMUJIOJIMTHYECKUX (DEPMEHTOB.

Tema 4. MeToabl OMOKOHBEPCHH MHKPOOHON OMOMACCHI MUIECTHATBHBIX U JIPOXIKEBBIX
rpUOOB MPOUCXOXKICHUS JUTS OTy4eHHs (PEPMEHTHBIX MIPEIapaToB.

Tema 5. DBuOKOHBepcHs CBIPbS JKHBOTHOTO TPOMCXOXJICHUS C HCIOJIb30BAHUEM
HPOTEOTUTUUECKUX (PEPMEHTOB.

Tema 6. IlonydyeHHe BTOPHYHBIX META0OJMTOB AKTHMHOMHUIIETOB HA PACTUTEIBHBIX
cyOcTpaTax.

Tema 8. Meroasl TOMYYECHHs IUIOMOBBIX TeNl 0Oa3HIUOMHUIICTOB OWOKOHBEpCUEH
PaCTUTENBHBIX CEIbCKOX03IHCTBEHHBIX OTXO/IOB.

Tema 10. TBepmodasHas ¢epMeHTAIUsI ChIPbsS PACTHTEIBHOTO MPOUCXOXKICHUS IS
NOJIy4YeHHUsT OMOTICCTUIIM/IOB Ha OCHOBE MUKPOMHUIICTOB poja Trichoderma.

7. YueOHO-MeTOAM4YEeCKOE U NH(POPMAIIMOHHOE 00ecTeUyeHue

4.1. OcHoBHasi IuTEpaTypa

1. 1. buokonBepcust opranndeckux orxonos/ T. B. Epodeesa, C. JI. Kapskuna, 1. H.
TutoB [u np.]. — 3-e u3x., crep. — Cankr-IletepOypr: Jlans, 2023. — 144 c.

2. buokoHBepcus pacTUTENBHOTO ChIpbs: yueOHoe ocodue / A. H. 'neymr, H. A. FOpuna,
C. B. Konsusiios, A. U. ITerenko. — Kpacuomap: KyoI'AY, 2020. — 187 c.

3. bypora, T. E. Bsemennme B mpoPeCCHOHAIBHYIO JeATeNbHOCTh. [luieBas
6uotexHomnorus: yueonoe nocooue / T. E. bByposa. — Canxrt-IlerepOypr: Jlans, 2022. — 160 c.

4. I'neymesa, . A. ®u3uKo-XMMHUYECKHE OCHOBBI M OOIIME MPUHIUIBI OMOKOHBEPCUH
pacTUTeNnbHOro ChIpbs: yuebHoe mocobue / M. A. I'meymea, U. KO. Comoxuna. — Open:
Openl’'AY, 2021. — 101 c.

5. l'ony6uoga, }O. B. bBuoTexHOI0THs MUIIEBOTO CHIPhS U MPOJYKTOB MUTAHUSA: YUeOHOE
nocobue / 0. B. T'ony6mioBa, O. B. Kpurep, A. 1O. [IpocexoB. — Kemeposo: KemI'VY, 2017. —
111 c.



6. KysnenoBa, E.A. ®epMmeHTBH: CTpyKTypa, CBOHCTBA U  IPHUMEHEHHE!
y4eOHOMETOAMYECKOe Toco0ue Juisi BhICHIero TpodeccruoHambHOro o0pasoBanus / E.A.
Kysnenoga, JI.B. YUepenuuna. — Open: ®I'BOY BIIO «'ocynusepcurer - YHIIK», 2013. — 175 c.

7. MamanoB, A. V. buokoHBepcus pacTUTEIBLHOTO CHIpbs: ydeOHOoe mocobue / A. .
MamanoB. — Kpacnosipck: Kpacl'AY, 2014. — 223 c.

8. Mumanun, 0. ®. buorexHomorus panyuoHaAIBHOW MEepPepabOTKH KUBOTHOTO CHIPHS:
YuebHoe nocobue s By30B / 0. @. Mumanun. — 3-e usn., crep. — Cankr-IlerepOypr: Jlans,
2021. — 720 c.

9. TlumeBass OMOTEXHOJOTHSI MPOIYKTOB M3 CHIPbSI PACTUTEIHHOTO MPOUCXOXKICHUS:
yueOnuk / A. YO. IIpocekos, O. A. HeBepoga, I'. b. [Tumukos, B. M. [1o3HsikoBCkHil. — 2-€ U3 1I.,
nepepad. u non. — Kemeposo: KemI'V, 2019. — 262 c.

10. Psiouuena, A. E. Ilumesas OuotexHosorus: yueOHO-MeToaudeckoe mocodue / A. E.
PsbuueBa, B. A. CtpenbuioB. — bpsiack: bpsackuiit 'AY, 2022. — 53 c.

11. Manukosckasi, H. C. OcHoBbI OMoTeXHONOTH: yueObHOoe mocodue / H. C. ManukoBcKas,
B. . Mununa. — Kemeposo: KemI'Y, 2023. — 250 c.

4.2. JlomoJHHUTeJbHAsI JJUTEpaTypa

1. Hesepoa, O.A. IlumeBas OMOTEXHOJIOTUSI MPOAYKTOB U3 ChIPbS PACTUTEIBHOIO
MPOUCXOXKACHUS [DNeKTpoHHBIN pecypc] : yuebnuk / O.A. Heseposa, ['.A. 'openukosa, B.M.
[To3ust koBckmid. - HoBocuOupck : CuOupckoe yHHUBEpCUTETCKOE m31aTenseTBo, 2007, - 416 c.
(OBC «YHuBepcuTeTcKas OMOIUOTEKA OHJIAWHY).

2. Ilnmeast xumus : yueb. / C. E. TpayOenbepr, A. A. Kouerkosa, B. B. Konmakosa ; pen.
: A. I1. Heuaes. - 3-e u3n., uctp. - Caukr-IlerepOypr : THOP/I, 2004. - 633 c.

3. Poros, . A. Xumus numu: yuae6. / M. A. Poros, JI. B. Aarunosa, H. U. JlyHuenko. -
Mockea : KoxocC, 2007. - 853 c.

4. Kaumazos, I'.C. [dpoxxu OpoAWJIbHBIX MPOU3BOACTB. [IpakTHueckoe pykoBOJICTBO :
yueb. nocobue / I'. C. Kaumazos. - Cankr-IlerepOypr [u ap.] : Jlans, 2012. - 221 c.

5. Kucnyxuna, O.B. ®epmenTsl B npousBojactse numu u kopmoB / O. B. Kucnyxuna. -
Mocksa : [leJIu npunt, 2002. - 335 c.

6. Pymsanesa, ['.H. buokaranus : KOHIENIINUS U MPAKT. UCTIOJIb30BaHUE : yuel. mocodue /
I'. H. Pymsanuesa, H. 1. lynuenxo. - Mocksa : [leJIn npunr, 2010. - 117 c.

8. Uepnsiiera, H.JI. OcHOBBI NHIIIEBOM OMOTEXHOJIOTHH : yue0. Mocooue s CTY/. BY30B,
o0yu. o cnen. 240902.65 - IIumy. 6uorexnonorus / H. JI. Yepnsimesa ; peu. : M. I1. Anapees ;
®I'bOY BIIO "KI'TY". - Kamuaunrpan : KI'TY, 2012.-91 ¢

8. [Tumesas xumus : yaeb. / A. I1. Heuaes, C. E. Tpay6enGepr, A. A. KoueTkoBa. —
Canxrt-Ilerepoypr : TUOP/, 2001. - 588 c.

9. Xumus nuimu [DneKTpoHHbIH pecypce]: yuebnoe nocodue / E.B. Hukutuna, C.H.
Kusmosa, C.B. KwuraeBckas, O.A. Pemernuk; MuHuctepctBo o6pa3oBanus Poccuiickoi
Oenepanun, KaszaHckuil rocyqapcTBEHHBIH TEXHOJOrMYeckHil yHuBepcuteT. - Kasanb
NznarensctBo KI'TY, 2011. - 146 ¢. (OBC «YHuBepcuteTckas OnOIMOTEKa OHIIAWH)).

10.  Kapuxona, I'. I'. MukpoOuoIOrHsi IPOJIOBOJILCTBEHHBIX TOBapoB. CaHUTapUs U
ruruena: yue6. / I'. I'. Xapukosa. - 3-¢ u3j., crep. - Mocksa: Akanemusi, 2008. - 300 c.

4.3. JluueH3MOHHOE U CBOOOJIHO pacnpocTpaHsieMoe NporpaMMHoe odecnevyeHne
1. IIporpammsl maketa Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpemeHHble npodeccHOHAIBbHbIE 0a3bl JAaHHBIX W HHGOPMALMOHHBbIE
CIIPaBOYHbIE CUCTEMbI



1. http://www.ncbi.nlm.nih.gov/Pubmed - ba3za HayuHbIX JaHHBIX B OO0JIACTH
OMOMETMITMHCKUX HayK.

4. http://isir.ras.ru/ - WnrerpupoBannas Cucrema Wudopmanmonnsix Pecypcor
PoccuiickoitAkanemun Hayk.

5. MarepuajbHO-TeXHHYECKOE o0ecrevueHue

AyauTopus s TeKIMOHHBIX 3aHsaTHi Ne 5505 (115280, r. MockBa, yi1. ABTO3aBOICKas,
n. 16 crp. 1), oOopymoBaHHas: CTOJIBI Yy4eOHBIE CO CKaMbsSMH, ayJIUTOpHAas JOCKa,
MYJIBTUMEAUMHBIN KOMILIEKC (MIEPEHOCHOI MPOeKTOp, HOYTOYK). Pabouee mecTo npernoaaBarens:
CTOJI, CTYIL

JlaGopaTopus kadeapsr «Xumouorex» AB54046 (115280, r. Mockaa, yi1. ABTO3aBOICKas,
. 16 crp. 1), obopymoBaHHas: 1abopaToOpHbBIE CTONBI, Bechl Jaboparopusie DX-2000, Becs
npeunsnonnsie AND, xumudeckast Moiika, taMmuHapHbiid 60kc baBmn-01-«JIlamunap-C»-1,2, mkad
CYLIMJIbHO-CTEPUIIN3AL[MOHHBIH Memmert, IUIMTKA ANIEKTpUYECKas naboparopHas
Rommelsbacher RK 501, tepmoctar 180TB1, dorosnexkrpokonopumerp KDK-2, xomoaumbsHuk
JUTSL XpaHEeHH S KYJIbTYp, MUKpPOCKor MukmMe 6, MUKPOCKOTI, OCHAIIIEHHBIN KaMepoil COeTMHEHHOM
C KOMIIBIOTEPOM, MHUKPOCKOIBI ydeOHbIE |5 MmTyK, CTEpeOMHKpPOCKON 2 MIT., HEeHTpHu(yra,
cymmibHbIN mikad, aBToknaB BK-75, aBTomMarthyeckue MUIETKH, dIEKTPUUECKHUE HACOCHI TS
MUIETOK, MAaTHUTHBIE MEIIAJIKH, JTA00OpaTopHast MocyAa sl IPOBEACHNUS JJAOOPaTOPHBIX 3aHATHIA,
CTEJUIaXKU C HAYYHOM JIMTEPATYPOH.

Jlaboparopuss kadenpel «XumoOmorex» AB5405a,6 (115280, r. MockBa, yiI.
ABTO3aBOACKas, A. 16 cTp. 1), 06opynoBaHHas: 1abOpaTOpPHBIE CTOJBI, BBHITSHDKHOMN IIKad, BECh
npeam3nonnbie KERN, Becwl anamutudeckune Vibra, anamurmueckue Bechl Sartorius ENTRIS
224-1S, 220r/0,1Sartorius Group GmbH, cnekrpodgoromerp Shimadzu UV mini 1240,
aBTOMATHU3MpPOBaHHAs yCTaHOBKa s pasnoxkeHus no Keenpaamo LOIP LK-100, nabopaTopHas
yCTaHOBKA: XpoMmaTorpaduueckue mpoIiecchl pa3aeneHus: Toukocaoiinas xpomarorpadus (TCX)
Phywe Systeme GmbH, marautsbie Memanku, ciekrpogoromerp [I1B3-5300, pH-metp DxoHuKC,
muctuwatop GFL  2001/4, xumudeckas Moiika, Tym0a ans xpanenus JIBXK, kamepsl
XpoMartorpaguieckue isi TOHKOCIOMHOM XpoMaTorpaguu, XUMHUYECKHUE PEAKTUBBI, BHITSKHBIC
mkadbl, XOMOAUIBHUK, JIabopaTopHas TocyAa Ui MPOBEACHHs J1aOOpaTOPHO-NMPAKTUYECKIX
3aHATHI

CTyneHTHI Ha 3aHATHUIX OOecTeueHbl MHAUBHIYaTIbHBIMH aBTOMATUYECKUMU MMUIIETKAMU,
1abopaTOPHOM MOCYZI0M, pEaKTUBAMHU.

Peanu3anus 06pazoBaTenbHON MPOrpaMMbl 00€CTIEYMBAETCS JOCTYIIOM KaK0TO CTYJAeHTa
K MH(QOPMAIIMOHHBIM pecypcam — Oubnroreunomy (poHy u ceTeBbIM pecypcam MHTepHeT.

6. MeToauyeckue peKOMeHIAIUN

6.1. MeTtoanueckue peKOMeHJAAUMHU JIsi NpenojaBaTesiss MO OPraHU3aAUUHU
00y4eHust

MeTOI{I/IKa npenoaaBaHusd AU CHUIIITMHBL «BI/IOKOHBepCI/IH B OHMOTEXHOJIOTHYECKUAX
Mpolieccax» U peain3aius KOMIETEHTHOCTHOTO MOX0/1a B U3J105KEHUU U BOCTIPUATUH MaTepraia
npeaycMaTpuBacT UCIIOJb30BaAHUEC MOAYJIBHOI'O 1 HUHTCPAKTHUBHOT'O 06yqu1/1$1:

- 3aIMTa ¥ MHIUBUIyaIbHOE 00CYKIEHUE BBIMTOIHAEMBIX ITAoOB Ja00paTOpHBIX padoT;

- MPOBEJIEHNE KOHTPOJBHBIX padOT U 00CYX ICHUE OMNOOK.

- TpeIycCMOTpPeHa  BO3MOXXHOCTh  HCIIOJIb30BaHUs  DJIEKTPOHHOTO  OOYYEHHS,
JTUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TexHoNorui. Bce wmarepuansr pasmemarorcss B CJ1O
Mockogckoro [Tonurexa (https://Ims.mospolytech.ru/).



https://lms.mospolytech.ru/

B xone nexuuii mpenojaBareib M3JaraeT U pa3bACHSAET OCHOBHBIC, HabOoOJIee CIIOKHBIC
IOHATHUS TEMBI, & TAK)KE CBSA3aHHBbIC C HEH TEOPETUYECKHUE M NPAKTHYECKUE MpOoOIEeMBbl, aeT
PEKOMEH/IallMU Ha MPAKTUYECKOe WK JTa0OpaTOPHOE 3aHATHE U yKa3aHHUS Ha CAMOCTOSITEIbHYIO
pabory.

CryneHTaMm, NpONYCTUBIIMM 3aHATHA (HE3aBUCHUMO OT IIPUYMH), HE HMMEIOIIUM
INUCbMEHHOTO PEIICHUs 3a]a4 WU He MOATOTOBUBIIMMCS K JaHHOMY IPAKTUYECKOMY 3aHSTHIO,
PEKOMEHIYETCSl HE IT03KE YEM B 2-HEJIEIbHBIN CPOK SABUTHCSI HA KOHCYJIbTALIMIO K IPETIOAABATEIIO
U OTUUTAThCA 10 TeMe, u3ydyaBllelcs Ha 3aHATUU. CTYAEHThI, HE OTYMTABIINECS 0 KaXIOW He
IpopaOOTaHHOM MMM Ha 3aHATHSAX TEME K Hayally 3a4€THOM CECCHM, YIIYCKalOT BO3MOKHOCTh
HOJY4YUTh HOJIOXKEHHbIE OaJUIbl 32 pab0Ty B COOTBETCTBYIOIIEM CEMECTE.

6.1. MeTozmqecmle YKazaHus 1Jisd oﬁyqaloumxca IO OCBOCHHUIO U CIHHUIIJINHBI

Hucuunnuna «buokoHBepcuss B OMOTEXHOJOTHYECKHX IpoLeccax» IMpeaycMaTpUBaeT
JIEKLUHU, MpaKTUYeCKHe U Ja0OpaTOpHbIE 3aHATHUS KaXIyr Hexenro. V3yueHue AUCHUIIMHBI
3aBepIIaeTcs 3a4eToM. YCIEIIHOE H3y4YeHHE AUCHMILTUHBI TpeOyeT IOCeIIeHus JIeKIU,
AaKTUBHOM pabOThI HAa MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUSAX, BHIIIOJIHEHUS yUEOHbIX 3a/1aHU
MIpenoiaBaresis, 03HaKOMIICHHS] C OCHOBHOM U JIONOJIHUTENIbHOM JIUTEPaTypOH.

[Ipu noAroTOBKE K JIEKLIMOHHBIM 3aHSTUSIM CTYJIEHTaM HEOOXOAUMO:

repes OYepeHOM JIEKIIUEN TPOCMOTPETH 110 KOHCIIEKTY MaTepuai Mpeablylen JEeKIIH.
[Tpu 3aTpyqHEHUSAX B BOCHPHUATHH MaTepHaia cleayeT OOpaTUThCS K OCHOBHBIM JIUTEPATYPHBIM
uctouyHukaM. Ecim pa3zoOpatbesi B MaTepuaie OmsITh He YAaloCh, TO 00paTUTECh K JIEKTOPY (110
rpaduKy ero KOHCYJIbTAaIlMii) MK K ITPETIOIaBaTeI0 Ha MPAKTHYECKUX 3aHATHSIX.

[IpakTuueckue/nabopaTopHble 3aHITHs 3aBEPILAIOT W3yYeHHE HauOoliee BaXKHBIX TEM
yueOHOM AucuuIUIMHbL. OHU CayXaT AJis 3aKpEeIUICHNs U3y4YEeHHOT0 MaTepuaa, pa3BUTHs yMEHUN
U HaBBIKOB IOJTOTOBKM JOKJIAJ0B, COOOIIEHUI, MPHOOPETEHUsI OMNbITa YCTHBIX MYOJUYHBIX
BBICTYIUICHUW, BEJEHUS ITUCKYCCHM, apryMEHTAllMM M 3alUThl BBIJBUIAEMBIX IOJOXKEHHM,
HaBBIKOB MPAKTUYECKOH pabOThl B MUKPOOHMOIOTHYECKON M OMOXUMHUYECKON sabopaTropusix, a
TaK)Ke NIl KOHTPOJISl MPEno/iaBaTesieM CTENEeHH MOATOTOBIEHHOCTH CTYIEHTOB IO M3y4aeMou
JUCLHUILIINHE.

[Ipy moAaroTroBke K MNPaKTUYECKOMY/TabOpaTOPHOMY 3aHSITHIO CTYAEHThl HMEIOT
BO3MO>KHOCTB BOCIIOJIb30BAaThCsl KOHCYJIBTALMSMU IIPENIOAABATEIS.

[Ipu moAroToBKe K MPaKTUYECKUM/Ia00paTOPHBIM 3aHATHSAM CTYA€HTaM HEOOXOIUMO:

IIPUHOCUTH C COOOI pPEeKOMEHJIOBaHHYIO IPEroaBaTelieM JINTEpaTypy K KOHKPETHOMY
3aHSTHIO;

J0 O4YepeIHOro MPAaKTUYECKOIro/1abopaToOpHOro 3aHATHS 1O PEKOMEHIOBAaHHBIM
JUTEPAaTypHBIM HCTOYHHMKAM MpopaboTaTh TEOPETHUECKUN MaTephall, COOTBETCTBYIOIIEH TEMbI
3aHATUS; TOBTOPUTH MPOBEIEHHBIE MHCTPYKTAKU MO TEXHUKE 0€3011aCHOCTH;

B Hayaje 3aHATHH 3aJaTh NPENoAaBaTeNl0 BONPOCHI MO MaTepuady, BbI3BaBILIEMY
3aTpyAHEHUSI B €ro IMOHUMAaHMM M OCBOCHUM TpU pELIEHUWH 3a7ad, 3aJaHHBIX A
CaMOCTOSITENIbHOTO PEIIeHMUS;

B XOJI€ CEMHHAapa /1aBaTh KOHKPETHBIE, YETKUE OTBETHI 110 CYLIECTBY BOIIPOCOB;

Ha 3aHATHH JOBOJIUTH KAy 3a/1ayy J0 OKOHYATENIbHOTO pPEIIeHHUs, IeMOHCTPUPOBATh
MOHMMaHME MPOBEJCHHBIX PACYETOB (aHAIM30B, CUTYAIHIi), B CiIydae 3aTpyJIHEHUI o0parnarscs
K [IpernoaBaTelto.

K mpoMexyTouHOM aTTecTalluy 10IyCKa0TCs TOJIBKO CTYAE€HTBI, BBITOJIHUBILINE BCE BUIBI
yaeOHOH paboThI, MpeyCMOTPEHHBIE pabodell mporpaMMoi 1Mo AuciuruimHe «bruokoHBepcHs B
OMOTEXHOJOTMYECKHUX MpoIeccax» (MPOIUTH MPOMEXYTOUHbBII KOHTPOJIb (KOHTPOJIbHbIE paObOTHI),
BBITIOJTHWIN Y 3aIIUTHIIN JIA0OpaTOPHBIC PaOOTHI).

CryaenTam, NpOMYCTUBIIUM 3aHATHS (HE3aBUCHUMO OT TMPUYUH), HE HMEIOIINM
MACbMEHHOTO PEIICHMS 3a1a4 WIM HE MOJATOTOBUBIIMMCS K JaHHOMY IIPAKTUYECKOMY 3aHATHIO,
PEKOMEHIYETCSl HE IT03KE YEM B 2-HEJIEIbHBIN CPOK SABUTHCS HA KOHCYJIBTALMIO K IIPETIOAABATEIIO



U OTYUTATHCA IO TeMe, M3ydaBlueics Ha 3aHATUH. CTYJEHThI, HE OTUYMTABIIUECS M0 KAXIAOU He
npopaOOTaHHON MMM Ha 3aHATHSAX TeMe K Hayally 3aU4€THOM CECCHH, YIYCKAaloT BO3MOXHOCTH
MOJIYYHUTh MOJIOKEHHBIE OaJUIbI 32 paboTy B COOTBETCTBYIOIIEM CEMECTpE.

7. MOH] OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI M OLICHUBAHHS Pe3y/IbTATOB 00yYeHUs

CdopMHPOBaHHOCT, KOMIIETCHIMH IIPU H3YYCHWH JAUCHHUIUIMHBI  ONpeAeIsieTcs
MoCpCACTBOM OLCHKU COOTBCTCTBUSA OTBCTOB W/WIN  BBITOJIHEHUS SaHaHI/Iﬁ 3as41BJICHHBIM
VHANKaTOpaM B paMKaxX MEPONPHATHI TEKyLIEro KOHTPOJII W NPOMEKYTOYHOW aTTeCTalliH
(3auera).

7.2. lkajna u KpUTEePUH OLEHUBAHNS Pe3yJIbTATOB 00yYeHHUSs

dopma NPOMEKYTOUHON aTTeCTAllUU: 3a4eT.

[TpomexyTodHas aTTecTarusi 00yJaromuxcs B popMe 3a4era MPOBOTUTCS 0 Pe3yIbTaTaM
BBITMIOJTHEHHSI BCEX BUJOB y4eOHOW paboThl, MPeayCMOTPEHHBIX y4eOHBIM IUIAHOM MO JaHHOU
JTUCLUIIIMHE, TIPU TOM YUYUTBIBAIOTCS PE3yJbTAThI TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH B TCUCHHE
cemectpa. O1leHKa CTeNeHH TOCTHXKEHUSI 00yUaloIUMUCS TIaHUPYEMBIX Pe3yIbTaTOB 00yUeHuUs
M0 JUCUUIUIMHE TPOBOJIUTCS MPENOJaBaTeyeM, BEAYIIUM 3aHATHUS IO JUCIMIUIMHE METOJIOM
JKCIepTHON oueHKH. [lo mToram mpomexyTOYHOW aTTecTalliy MO AMCLIUILIMHE BBICTABIISIETCS
OIICHKA «3aYTEHOY, «HE 3aYTCHO.

Illkana ouenueanus Onucanue

BrinonHeHsl Bce BUIbI yueOHOH pabOThI, MPEeIyCMOTPEHHbIE YUeOHBIM
m1aHoM. CTyZneHT JEMOHCTPHUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB IPHUBEJIEHHBIM B TalOJMIax IIOKa3aTened, olepupyer
3 MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMHU, HaBbIKAMHU, MPUMEHSET UX B
aumento CUTYaIUSX MOBBIIIEHHON CI0XKHOCTHU. [Ipu 3TOM MOTYT OBITH JOMYIIEHbI
HE3HAYUTENIbHbIE  OIIMOKHW,  HETOYHOCTH,  3aTPyJHEHHUS  IpHU
AQHAJIMTUYECKUX ONepalusiX, NMepeHoce 3HAaHWNW M YMEHUN Ha HOBBHIE,

HECTAHAApPTHBIC CUTYallUU.

He BbimomHen oauH win  Oosnee BHAOB  y4eOHOM  paloTHI,
MPEeIyCMOTPEHHBIX y4eOHbIM TuTaHOM. CTyIOeHT JIeMOHCTPHPYET
HETOJHOE COOTBETCTBUE 3HAHMM, YMEHHH, HAaBBIKOB NPUBEACHHBIM B
TaOJIMIIaX TOKa3aTened, JOMYyCKAIOTCS  3HAYUTEJbHBIE  OLIMOKH,
NPOSIBISIETCS.  OTCYTCTBUE 3HAHWM, YMEHHH, HaBBIKOB MO psay
MoKa3aTesiei, CTY/EHT MCIBITHIBAECT 3HAUUTENIbHBIE 3aTPyIHEHHS MpU

He 3aumeno

onepuposearuut 3HAHUAMU U YMEHUAMU npu Ux neperHoce Ha Hoebvle
cumyayuu.

7.3. OueHOYHBbIE CPEACTBA

3ananus B OTKPBITOH hopme
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JaiiTe onpeneneHre OMOKOHBEPCHH

Ha3zoBute npenmyiiecTBa OMOKOHBEPCHH IO CPABHEHUIO C XUMHUUECKUMH IPOIIECCAMH
Kakoe cbipbe ucnonb3yto ais OnokoHBepcun?

Uro gBNsSETCA KaTaIU3aTOPOM B XUMUYECKUX PEAKIHSIX ONOKOHBEPCUN?

HazoBute QepmMeHThl Kiacca TUApoiia3, KOTOPbIE HCHOJB3YIOT B IPOLECCax
OMOKOHBEPCHH?

Ha3zoBute ncTouyHNKN (HepMEHTOB /1J1s1 OMOKOHBEPCHH

Ha3oBuTe OCHOBHBIE TPYIMITBI MUKPOOPTAHU3MOB, OCYIIECTBIISIONINX OMOKOHBEPCHIO
B IIUILEBON OMOTEXHOJIOTHU

[TpuBenute npuMepsl (GEPMEHTOB, OCYIIECTBISIOMIMX OHOKOHBEPCHUIO OTXOIOB
JepeBo0OpadaTHIBAIOIICH MTPOMBITIIEHHOCTH

Kakwue npeBpaieHust IpoUCXOIAT B POIIECCE MOATOTOBKH ChIPhS /17151 TMBOBAPEHHOM
IIPOMBIIIJIEHHOCTH?

HazoBute ¢epMeHTHI u OMOXMMHUYECKHE TIPOLIECCHI, IMPOUCXOJAIIUE IPH
OMOKOHBEPCUH Kpaxmalia B TIIFOK030-(PPyKTO3HBIE CUPOIIBI

Kakue mporecchl  OCYIIECTBISIFOT ~ MHKPOOPTaHU3MBI  MPH  OMOKOHBEPCHH
PaACTUTEIBHOTO CHIPhsS B AllETOH M OyTaHO?

Kakwue nporieccbl OMOKOHBEPCHH MPOUCXOISAT MPH KOMITOCTHP OBAHUN OPTaHUIECKHUX
0TX0/10B?

HazoBuTe Tpm cTamum KOMIIOCTUPOBAHUS, COOTBETCTBYIOUIHE H3MEHEHHSIM
TEeMITepaTypPhI

HazoBute epMEHTHI U MOTy4aeMbIe TPOAYKTHI IPU OMOKOHBEPCHH Kpaxmalia
HazoBuTe epMeHTHI U MoJlydaeMble MPOIYKTHI MPH MOJTYYSHUU COJIO/Ia U TTUBHOTO
cycna

HazoBute epMeHTHI U MoTydyaeMble TPOTYKTHl TPU OMOKOHBEPCUU CHIPbHSI B
CIUPTOBOM MPOMBIIITIEHHOCTH

Kakue TexHomornu OMOKOHBEPCHH MCIIOIB3YIOTCS MPU KOMIUJIEKCHON TepepadoTKe
BHHOTpaa (BKJIOYasi peOHM)?

HazoBuTe chipbe 1 MUKPOOPTAHU3MBI JUISI TIOTYYECHUS YKCYCHOM KHUCIOTHI
[lepeuncnure yrieBoacoAEpKalINe OTXOJbI, UCIOIb3yeMble Isi OMOKOHBEPCHHU B
Oenokcoaepkalryo ouomaccy

[lepeuncnure He yrieBojacoAepKallee Chlpbe, UCIOJIb3YeMOe 111 OMOKOHBEPCUH B
Oenokcoaepkalryo ouomaccy

Kakue MUKpOOpraHH3Mbl OCYIIECTBISIOT OMOKOHBEPCHIO CBHIpbS C TMOJIYyYEHHEM
6uoraza?

[lepeuncnure OCHOBHBIC TPOIECCH OMOKOHBEPCHH MTPH CUIOCOBAHHH KOPMOB
[lepeuncnrute OCHOBHBIE MTPOLIECCH] OMOKOHBEPCHH MPH MOJTYYEHHH OUOTOIIINBA
Kakne MHKpOOpraHM3Mbl TEPCHEKTUBHBI I OWOKOHBEPCHU C TIOJTYyYCHHEM
ouororunBa?

Jns  kakux 1enedl  ucmonb3dyeTcs  OuoTpaHchopmamuss B MPOU3BOACTBE
AHTUOMOTUKOB?

Kakxum 06pa3oM MOKET HCIOIB30BATHCSI OMOKOHBEPCHS IS MOTYyYEHUsI METAIIOB
13 OTBAJIOB TOPHOOOOTATUTEIbHBIX KOMOMHATOB?

[TpuBenuTe mpumep OMOKOHBEPCHUH C HCIOJIB30BaHHWEM (DEPMEHTOB >KHBOTHOTO
MIPOUCXOXKICHUS



28. Tlepeuncnure HEOMOJOTHYECKHUE METOABI OOpaOOTKH CHIPhS, HCIIOIb3yEeMbIC B
OMOKOHBEpCUU

29. Tlepeuncnute MEHTO3aHCOAEPIKAIIEE ChIPhE, MOAJIEKAIIee ONOKOHBEPCUU

30. Kak u 3a cuer 4yero OMOKOHBEpPCHSI BIHSICT HA 0€30MaCHOCTh OTXOI0B?

TecToBbIE BOIIPOCHI MO TUCHUILJIMHE

Ne Bonpoc BapuaHntel oTBeTa
n/n
1. | buokonBepcus — 3710: 1. IlpeBpaiieHue OQHUX OPraHUYECKUX COEAUHEHUN

B JIpyTH€E BCIEJACTBUE BO3ICHUCTBUS
HEOPraHUYECKHUX BEIIECTB HAa UCXOJIHOE ChIPhE;

2. IlpeBpaiieHue 0JHUX OPraHUYECKUX COSTUHEHUI
B JIPyTHE BCIICICTBHUE BO3CHCTBUS ()ePMEHTHBIX
CHUCTEM MUKPOOPTaHU3MOB;

3. TlpeBpaieHre oTHUX OPraHUICCKUX COCTUHEHHMA
B JIpyrue BCIEACTBUE BO3/ICUCTBUS TOPMOHAIBHBIX
MpenapaToB >KUBOTHOTO MTPOUCX 0K ICHHUS;

4. TlpeBparieHue OJTHUX OPraHUYCCKUX COCITUHCHHM
B JIPYTHE BCJICICTBUAC BO3ICHCTBHUS (PUINICCKUX
(hakTOpOB OKPYKAIOIIEH CPEIbI.

5. IlpeBpaiienne OpraHMuecKuX MaTepuaIoB, TAKUX
KaK OTXOJbl PACTCHUH UJIU KUBOTHBIX, B
MIPUTOJIHBIC JIJISl UCTIOJIH30BAHUS MTPOTYKTHI
WJIYM UCTOYHUKH SHEPTUU C TTOMOIIBIO
OMOJIOTMYECKHUX MPOIIECCOB HIIA ar€HTOB, TAKUX
Kak ONpeJIeJIEHHbIE MUKPOOPTAHU3MBI.

2. | K buoxonBepcuu He 1. BpoxeHue (MpoayKTaMH SIBJISIFOTCS CIIUPTHI U
OTHOCHTCSL: OpPraHMYECKNE KUCIIOTBHI);
2. Wzomepwu3arus (mpeBpaiieHue TIIF0KO3bI BO
hpyxTO3Y);

3. Tlomy4yeHue cTepOUIHBIX TOPMOHOB (13

THUAPOKOPTU30HA MOTYYAIOT MPEAHU3AIOH ).

Paznenenune panemaTtHol cMecu

[Tonmy4yenue kopmoBoro Oenka;

[Tonyuenune BAB (ropmMoHOB, aHTHOUOTHKOB,

BUTAMHUHOB);

OumncrKa CTOYHBIX BOJ;

8. BepMmukynbTHBUpOBaHUE (IPUPOTHAS
OHOKOHBEPCHS).

o o

~

3. | dns Guorpanchopmarmm 1. Tlpouecc n3MeHEHUsI XUMUYECKON CTPYKTYPBI

CIpaBe/IJIMBHI BCE BEIIIECTBA MO/ JeiicTBUEM (pepMEeHTaTUBHON

YTBEP)KICHUS, KPOME: AKTUBHOCTH MUKPOOPTaHU3MOB UM (PEPMEHTHBIX
MperapaTosB.

2. B mporecce 6morpancgopmaiuu 00bI9HO HE
MPOUCXOTUT HAKOTUICHHS KIIETOK
MHUKPOOPTaHU3MOB, 2 XUMUYECKasi CTPYKTypa
BEIIIECTBA MEHSETCSI HE3HAYUTEIBHO.

3. BemecTBo Kak ObI y’k€ B OCHOBHOM T'OTOBO,
ouotpanchopmaIys OCymecTBIsSET €ro



https://en.wikipedia.org/wiki/Energy_source

XUMUYECKYIO0 MOAU(DUKAINIO: T00ABISET WIIH
OTHHUMAET PaTUKaIbl, THAPOKCUIBLHBIC HOHBI, JIe-
THAPUPYET U T. TI.

B nporecce onorpanchopmauy IpouCcxXoauT
pacIIeIUIeHUE BEIIeCTBA A0 YIIIEKHUCIIOro ra3a u
BOJIBI

B 6uoTtpanchopmaiim 0ObIYHO y4acTBYET OJIMH
orpeaeNieHHbINH (PepMEHT, KaTaTu3uPYIOLIIi
OKHCJICHUE, IeKapOOKCHIMPOBaHUE,
METHJIMPOBAHNE U JPYTUE PEAKIINH

Jlns Gmokaranm3a
CIIPaBEe]IMBBI BCE
YTBEPIKIACHHUS, KpOME:

YckopeHue ¢ moMouibo pepMeHTOB XUMHUECKUX
PEeaKIHii, MPOTEKAIONINX B )KUBBIX OPTaHU3MAaX.
IIponecchl, npoTekaromue B KIETKE MPU Y4aCTHH
Karasuas

YckopeHre XUMHUYECKUX PEAKIMHA ¢ ITOMOLIbIO
(hepMEeHTOB, CHHTE3UPYEMBIX MUKPOOPTaHU3MaMHU
HEINOCPEJCTBEHHO B IIpoliecce OnoKaTaan3a
YcKkopeHrne XUMHYECKUX PEAKIUI C TOMOIIBIO
(epMeHTHBIX IPEenapaToB

BricokoaddexruBHIii porece, crenupuIHbIH U,
B OTJIMYUE OT XMMHUYECKOI'0 KaTajlu3a, IPOUCXOAUT
B OoJiee «MSATKUX» YCIIOBHSIX, T.€. YCIOBHSAX,
CBOWCTBEHHBIX )KMBOMY OpraHU3MYy (TeMIeparype,
JIABJICHUIO, PEAKIIMY CPEAbI U T.JI.).

Jlist Guonerpananuu
CIIpaBeJIUBHI BCE
YTBEPKJICHUSI, KPOME:

o

JlecTpyKIusi BpEAHBIX COCAMHEHUH 1O/1
BO3/IECTBUEM MUKPOOPTraHU3MOB-
OMOJECTPYKTOPOB

[Tporecc 06e3BpekUBaHUS KCEHOOMOTHKOB B
IKOOMOTEXHOJIOTHH

Pa3pymeHI/Ie CJIOKHBIX BCHICCTB, MAaTCPUAJIOB,
MIPOAYKTOB B PE3YJIbTATE JICATSILHOCTH KUBBIX
OpPTaHU3MOB

O/MH M3 OCHOBHBIX MEXaHH3MOB YHUYTOXKEHUS
OTXOJIOB JICATEIHLHOCTH YeJIOBEKa B MPUPOJIC: KaK
OTX0JI0B, COOCTBEHHO, JKU3HEIEATETbHOCTH, TaK U
IMPOMBIINIJICHHBIX OTXO10B

[Ipouieccy pa3pylieHus 0TX0J0B, MOMABIINUX B
OKPYKAIOIIYIO CPENly, C MOMOIIBIO KUBBIX
MHUKPOOPTaHU3MOB

[Ipouecc paciierieHus: MoJIMMepOB
THJIPOJIUTUYCCKUMU (epPMEHTAMU

B npomsienHon
OMOTEXHOJIOTUU
OMOKOHBEpCHSI HE
OCYIIECTBIISIETCS MTPH:

[ToaroroBke chIpbs

[Tonyuyenuu 1eneBoro NpoyKTa
Ha cranuu BeigeneHus

JIns yTunuzanuu 0TxXo/10B

OCHOBHBIMH UCTOYHHUKAMU
ChIpbs JIA 6I/IOKOHBCpCI/II/I
SABJIAKOTCA:

grwdPRIMLONE

OTX0/1bI METAILUTYPTUYECKON TPOMBILIIEHHOCTH;
OTx0ap! aBUAITMOHHOTO MPUOOPOCTPOCHUS;
ChIpbe M OTXObI MUIIEBON MTPOMBIIILIEHHOCTH;
OTX0/1b1 XUMHYECKOU MPOMBIIIJIEHHOCTH.
OTxo/b1 1epeBo0OpadaThIBaIONIEH
MIPOMBIIUIEHHOCTH




OTX0Is CENLCKOX03IMCTBEHHON
HpOMBIH_UICHHOCTI/I

(dbepMeHTOB amMuIIas,
IIPUMEHSIEMBIX B CIIUPTOBOM

Oa3uauaabHbIC TPUOBL;
rpuOsI pona Aspergillus

8. | 'maponassl — 310 Kiace 1. peaxiuu pacuienjeHus MoJIuMepoB 0e3 ydacTus
(hepMEeHTOB, KOTOPBIS BOJIBL;
KaTaJu3upyroT: 2. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHBIE PEAKIUY;
3. peakIHu pacuIerIeHUs OJIUMEPOB C Y4aCTHEM
BOJIbL;
4. eakuuu OMOCHHTE3a OPraHMYECKUX BEIIECTB.
9. | ®epmeHT a-aMuiIaza 1. dochonumnuaos;
YCKOPSIET peakuu 2. Kpaxmauia;
TUIPOJIU3a: 3. MHO3UHa;
4. HYyKJICMHOBOW KHCIJIOTHI
5. EJUII0JIO3E]
10. | Hemmronasa yckopsiet 1. dochomumumos;
peaKuuu TUIPOIN3a; 2. Genka MHO3HHA;
3. IEIIII0I036L;
4. HyKJIEMHOBOI KUCIIOTBI;
5. Kpaxmana
11. | ®epmenT npoteasza yckopsier | 1. pochonumnunos;
peaKIu TUIPOIIN3a: 2. Kpaxmana;
3. HyKJICMHOBOM KUCIIOTBI;
4. Oenka;
5. IEKTUHOBBIX BEIIECTB
12. | ®epmeHT neKTUHA3A 1. dochomumumos;
YCKOPSIET peakinu 2. MUO31HA;
TUAPOIIN3A: 3. eKTHHa;
4. TeMULEIITIONO3bI
5. HYKJICHHOBOM KHUCJIOTBHI.
13. | buokonBepcus caxapoB 1. ciupTOBOrO GPOKEHUS;
B IIPOMBIIIJICHHOCTH 2. IPOTIMOHOBOKHUCIIOTO OPOKEHUS;
OCYIIECTBISETCS B 3. THHEHUS,
OCHOBHOM ITyTEM: 4. MOJIOYHOKHCIIOTO OpOKEHMUS,;
5. porocuHTe3A.
14. | lnsg npou3BOJCTBA 1. otxoxpl nepeBooOpadaThIBatOIIEHt
STHJIOBOTO CIIUPTA B KAYECTBE MIPOMBIIIIIEHHOCTH;
MCXOJ/IHOTO CBIPhSI 2. OTXOJbI MUIIEBOW MPOMBIIICHHOCTH;
MIPUMEHSETCS: 3. 3EepHO 3JaKOBBIX KYIBTYP;
4. otxon HehTeq00bIBAIONICH MPOMBIIIIIEHHOCTH.
15. | AMHIOIUTHYECKUHA 1. oxJmaxaeHus UCXOIHOTO CHIPhS;
(hepMEeHTHBII KOMILIIEKC 2. THUApOJIM3a Kpaxmaja B UCXOJIHOM CBIPhE;
MIPUMEHSIETCS B TIpOIIecce 3. cuHTe3a OCNKOB;
MIPOU3BO/ICTBA 3TUIIOBOTO 4. pacuerieHus! >KUPHBIX KUCIIOT.
CTIHpTA JUIS: 5. JUId yTUIHM3alliu OTXO/I0B
16. | Jlng GMOTEXHOJIOTHUECKOTO 1. Bupycsr
MIPOU3BOJICTBA 2. uMaHOOaKTepHH,
TUIPOITUTHIECKUX 3. aKTUHOMHIIETHI,
4.
5.
6.

IMPOMBIINIJIICHHOCTH,
HCIOJIB3YIOT CICAYIOIIUC
KHMBBIC OPraHHU3MBbI:

6akrepun poaa Bacillus




17.

,HJ'I?I IMOJIYYCHH ITUBHOI'O

ruapona3 (aMuiasbl, MpoTeasbl),

1.
CycJia U3 CMEUIaHHOTO ChIphsl | 2. U30Mepas;
MIPUMEHSIOT OMOKOHBEpCHIO | 3. JMas;
bepMeHTaMu Kiacca: 4. OKCHUAOpEIyKTa3
5. TpaHcdepas.
18. | KomnoctupoBaHue 3e1eH0M 1. KoncepBupoBaHus
MAacchl pacTeHU 2. JlecTpyKUuU NECTUIIUIOB
nojaBepraercs onokonepcuu | 3. [loBbimeHUs OMOTOTHYECKON IICHHOCTH
C LIETIBIO: 4. TlomyuyeHus OPraHUYECKUX KUCIOT
19. | B npombinuieHHON 1. 3epHO U MyKy NIIEHUIIBI
OMOTEXHOJIOTHH B KQUeCTBE 2. 3€pHO U MYKY pXKH
KpaxMaJoCOAEP KaIlero 3. 3epHO U MyKa TPUTHKAJE
CBIPBS, KaK MIPaBUIIO TOCTE 4. xaptodens
OMOKOHBEPCHH, HE 5. 3epHO U MyKa KyKypy3bl
HCHOJIB3YIOT: 6. 3eJleHyI0 Maccy JIOIEPHbI
20. | Lemmromo3ocoaepxaime 1. TlomconHeuHas Jry3ra
OTXO/Ibl, ITOJIBEpraroIuecs 2. T'peOHu BuHOTpaaa
OMOKOHBEPCHH, BCE, KPOME: 3. Kykypy3Hble KOUepbIKKH
4. Onunku
5. Crpyxku
6. CoeBblil IPOT
21. | buokonBepcus 1. mapaduna
TPYIHOYTHIIU3UPYEMBIX 2. MeraHa
CyOCTpaToB MpearnoaraeT 3. MeTaHona
UCIOJIb30BaHUE:! 4. wmenaccsl
5. JHUTHUHA
6. KOpPMYHEBOI'O COKa
22. | buonomumepsl 1. kcanrtan
CHUHTE3UpYyEMbIe 2. JKeJaTWH
MUKpPOOPTraHU3MaMH, 3. JeKcTpaH
KOTOpPbIE UCIONB3YIOTCA A | 4. TOoJuTyNlaH
MPUTOTOBJIEHUS] TOHKOH 5. KoJIareH
TUICHKH JI7IS1 YIIAaKOBKH
MIPOIYKTOB:
23. | OTX0aBI IECHOTO XO3sHCTBA 1. Yrunuzanuu
U JIepeBo0OpadaThIBatOIIEH 2. TloBbIIeHUs OMOIOTUIECKON IIEHHOCTH JIJIS
MPOMBIIIIEHHOCTH UCIOJIb30BAHUS B KOPMOIIPOU3BO/ICTBE
MO/IBEpraroTCst 3. TpomsBoxacTBa OuoTOILUIMBA
OMOKOHBEPCHH C LIEJbIO: 4. BeipammBaHus rpuooB
5. Tlomy4yeHus 3TUIOBOTO CUpPTa
6. IIpom3BojacTBa BATAMUHOB
24. | buokonBepcHusi B THINEBOW | 1. IMOJYYeHUH COJIOJIA ¥ IIMBHOTO CyCIa.
MIPOMBIIIIJICHHOCTH 2. KOMIUIEKCHOM nepepaboTKe 3epHa.
OCYIIECTBIISIETCS TIPH: 3. TOJyYeHHH TIOK030-(PPYKTOZHBIX CHPOIIOB.
4. xoMIUIeKCHOU nepepaboTKe BUHOTPaia U PPYKTOB.
5. B CIUPTOBOM MPOMBINIIEHHOCTH.
6. MOJly4YeHMM PACTUTEIHHOTO Macia
25. | buokonBepcus B | 1. cuiocoBaHUU KOPMOB;
CeITbCKOX 035 HCTBEHHBIX 2. TIpOM3BOJICTBE OE3BHPYCHBIX PAaCTECHUIA,
OMOTEXHOJIOTHAX 3. KOMIOCTHPOBAHHUU PACTHTEIBHBIX OTXOOB;
MIPUMEHSETCS TIPU: 4. momydyeHUU OMOYIOOPEHUI U CPENICTB 3aIIUTHI

pacTeHul;




5. TPOM3BOACTBE KOPMOBBIX JPOKKEH.
26. | C npuMeHeHueM | 1. buomporsr;
OnokoHBepcuu  mpou3BoAT | 2. IlocnecnmproBas 6apna;
yTHIM3aluo 1 nepepaborky | 3. OTXO0JbI CBEKIIOCAXapPHOTO MPOU3BOJICTBA
MPOMBIIUICHHBIX ~ OTXOJOB, | 4. OTXOBI JAKOKPACOYHOT'O TIPOU3BOJICTBA
KpoMe: 5. lemmona030conepxamiue OTXO/IBbL.
6. JKupocoaepkamiyie CTOYHBIE BOJIBI.
27. | O6paboTKa MI0I0BO- 1. HOHMKEHUSI HHTEHCUBHOCTH OKPACKHU;
SITOJTHOTO COKa 2. yBEITMYEHUS KOJMYECTBA MOJIUCAXAPUTIOB;
MEKTOTUTUYCCKUM 3. OCBeTIICHUS CyCIa;
(EepMEHTHBIM IperapaToM 4. TOHMXCHUS BBIXOJIa SKCTPAKTUBHBIX BEIIECTB.
UCIIOJIb3YETCS JUIS:
28. | Ilpu Temneparype BbIIIe
64°C B KOMIIOCTE aKTHBHO 1. Thermomyces lanuginosus
BBIIEISAIOTCS dK30hepMerTsl | 2. Trichoderma lignorum
(reMHIIeIUTIONA3HI, 3. Actinobifida chromogena
JUTHUHA3BI U LIEJUTIOJIa3b]) 4. Streptomyces thermovulgaris
MHUKPOOPTaHU3MOM: 5. Bacillus subtilis
29. | YBenu4uTh CKOPOCTH H 1. Bacillus,
HHTEHCUBHOCTH OOpasoBanus | 2. Lactobacillus,
T'YMYCOBBIX KHCJIOT TIPH 3. Trichoderma,
KOMIIOCTHPOBAHHUHU OCAIKOB 4. Candida
CTOYHBIX BOJI MOXHO TIPH 5. Bce nepeuunciicHHbIC
BHECCHHHU NPENIapaTOB:
30. | KommuectBo 1. VYwmenbmmaercs
MUKPOCKOIIMYECKHX TPHOOB B | 2. YBEIUYMBACTCS
KOMIIOCTE TIPY MOBBIIEHUH 3. Ocraercs 6e3 H3MEHEHUI
TeMIepaTypbl
K104 K TeCTOBBIM 3aJaHUSIM:
Ne ponpoca 1 2 3 4 5 6 7 8 9 10
OtBer 2 4 4 2 6 3 3,6 3 2 3
Ne Bompoca 11 12 13 14 15 16 17 18 19 20
OtBer 4 3 1,4 1,3 2 5,6 1 1,2,3 6 6
Ne Bonpoca 21 22 23 24 25 26 27 28 29 30
OtBer 1,235 |14 1245 | 6 | 1345 | 4 3 1 5 1




