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L.IEJD A 3AJAYU JUCITUTLINHDI

Ifeau oucyunnuner: «BBeneHue B GHOTEXHOJIOTHIO» O3HAKOMHTE CTYICHTOB 00 ypOBHE
HayYHBIX JOCTHXXCHHH B 00IaCTH GHOTEXHOJIOTHH, KIETOYHOM ¥ IeHeTHIECKOH HHXKCHEPHU H
npoGieMax PpeIlaeMbiX ¢ TIOMOMIBIO GHOTEXHOJOTHIECKAX TOOXO0J0B, 3HaKOMCTBO C
CYIIECTBYIOIMMH [TPOMBIILICHHBIMH GHOTEXHOJOTHUECKAMHE MPOoLiecCaMyl Pa3audHOro yPOBHS.

3aoauu oucyuniunwl:

- H3yYeHHe Hay4YHBEIX OCHOB M IPAKTHICCKHX BO3MOYKHOCTEH TEXHOJOIMH PEKOMOHMHAHTHLIX
JTHK;

- W3yueHHe OHOTEXHOJOTHY IOIYyICHHA 6eKoB, JEKapCTBEHHBIX CPEJCTB, OHOzerpafalin
TOKCHYHBIX COCIMHEHHH C HCIOJB30BaHHEM OMONOTHYECKHX CHCTEM, MOAH(PUIEPOBAHHBIX
METOJIaMH T€HHON MHXKECHEPHH;

- pasBUTHE HAaBBIKOB BBIOOpa GUOJNIOTHYECKHX CHCTEM, BKIKOYas PEeKOMOMHAHTHBIC
MHKPOOPTaHU3MBI, ISl OCYILECTBICHUS OGHOTEXHOJIOTHH KOHKPETHOTO HA3HAYCHHS,

- BEIIBJICHHE TEHICHIMH PA3BATHS COBPEMEHHON OMOTEXHOIOTHH 1 TIEPCIICKTHB HCTIOJB30BAHMS
OHOTEXHOJIOrMUECKUX IIPOLECCOB U HX IIPOAYKTOB B HOBBIX 001acTIX HayKH U IIPOU3BOACTBA.
[TpeaMeToM M3YHEHUS IUCIUILINHBI SBILIOTCS CIICAYIOIINAC O0OBEKTHI:

- FeHeTHYECKH MOIU(PUITMPOBAHHBIC MUKPOOPTraHU3MBL,

- GHOTEXHOJIOTHH, HCIOJB3YIOMHE OMOIOrHYeCKHE CHCTCMEL, MOIHGHAIUPOBAHHBIC METOAAMHU
TCHHOU WHIKEHEPHH

- OENIKH M JIpyrHe NPOAYKTEI, II0Iy4EHHBIE C IIOMOILBIO TexHonorui pexomOuHanTHEIX JIHK.

2. IEPEYEHD IIJIAHUPYEMBIX PE3VJIBTATOB OBYYEHHA 110
JUCIIMILIAHE (MOJYJI10), COOTHECEHHAIX C IVIAHUPYEMbBIMH
PE3VJBTATAMHA OCBOEHMSI OBPA30OBATEJILHOI TPOI'PAMMBI
B pesymnbTaTe OCBOCHHS THCIUIUIMHEL «BBe/IeHUE B GHOTEXHOJIOTHIO» 00YJarOIHHCs
FOTOBHUTCS K CIIELYIOIIMM BH/IaM JEATENEHOCTH, B COOTBETCTBHH C 06pa3oBaTeIbHEIM
cragaaprom ®I'O BO 06.03.01 buomnorust  [Ipoduis Buo3KoI0rus.

O61acTh NpodeccHoHaTbHON JCATEIFHOCTH:
26. XuMmuecKkoe, XMMUKO-TEXHOJIOTHYECKOE IIPOU3BOJICTBO
26.008 CremuanucT - TEXHOJIOT B 00JIaCTH 3KOJIOTHIECKUX OHOTEXHOJIOTHIA

Bus! mpodyeccrHOHANTBHOM AeSTeIHOCTH:
e  Hay4YHO-HCCIIENOBATENbCKAS NESTENBHOCTH,
e OpraHM3allMOHHO-YIIPaBICHYCCKAd;

KomnereHuuu oGydanomerocs, opMupyembie B pe3ypTaTe 0CBOCHHS AUCIMILIHH
W3yueHne JUCIUILIHHB] TOIKHO CPOPMUPOBATH CICAYIOMME KOMICTCHIMH.
a) obmenpodeccHOHAIBLHbIC KOMIIETEHIIMH (OIIK):
- criocobeH MpUMeHsTh B MPodeCCHOHANBHOH NeATENLHOCTH COBPEMEHHBIC npejcTaBlIeHus 00
OCHOBaX OHOTEXHOJNIOTMYECKMX M OHOMEJMIIMHCKMX IPOH3BOJCTB, TeHHOH HWH)KEHEPHH,
HAaHOOMOTEXHOJNIOIHH, MOJIEKYJIIPHOTO MOJETHPOBAHNUS (OIIK-5);

o OIIK-5.1. Tpumensiet B Ipod)eCCHOHATLHON AEATEILHOCTH COBPEMEHHBIC
IpeICTaBIeHNs O OHOTEXHOJIOTHIECKHX W OMOMEIUITHHCKUX TPOU3BOJICTBAX.

« OIIK-5.2. llpuvenser B  NpPOQECCHOHANBHOX  NEATENLHOCTH  COBPEMCHHBIC
TIpeCTaBlIeHus 00 OCHOBaX IeHHOU MHKEHCPHH, HaHOOKMOTEXHOJOT MM, MOJIEKYJIIPHOTO
MOJIETTMPOBAHUS.

0) npodeccHOHAJBLHBIMH KOMIETCHUHSIMH (IIK):
- HAY4HO-UCCNIE006AMEIbCKAA 0eAMENbHOCHb:



- CcIocoBeH SKCIUIyaTHpPOBaTh COBPEMEHHYIO annaparypy H 060pyHOBaHHE I BBIIOTHCHUA
HayJHO-HCCIIE/[0BATENBCKUX TTOJIEBBIX H 1a60paTOPHEIX OHONOTHICCKUX pabort (ITK-1):

« JIIK-1.1 Tlpumenser B CBOCH JAEATCILHOCTH aHATUTHYECKOE  JIabopaTOpHOE
060pymoBaHUE; CPSACTBA BEIMHACIHNTEHHONM TEXHUKY, KOMMYHUKAIMH U CBA3H,

« JIIK-1.2. TlpoBonut naGOpaTOpPHBLIE WCCIEAOBAHMS, 3aMEpEL, aHaJIM3bl OTOOpPAHHBIX
IpHPOAHLIX OOpasHoB; paboTaTh Ha AHATHTHHCCKOM nabopaTopHOM 00OPYHROBAHMH,
FCIIOB30BaTh ABTOMATH3MPOBAHHBIC CHCTEMBI KOHTPOJIA 3KOJIOIHYECKOTO COCTOSHUSA
TEPPUTOPHUH.

- TOTOB TPHMEHATH Ha IPOM3BOJCTBE 0a30BBIC obIenpo(eCcCHOHANIEHBIC 3HAHUA TEOPUH H
MeTonos coppemennoil Gronoruu (IIK-3);

« IIK-3.1. TlpuMensieT B CBOEH NEATEIBHOCTH 3HAHMA O METOIOIOTHYECKUX JAOCTHKCHUAX
1 HEPCIeKTHBHBIX HANIPABICHUIX COBpeMEHHOH OHOJIOrHH.

e JIK-3.2. Bnameet COBpEMEHHBIMH METOAAMHU GUOJIOrHUYECKIX UCCICHOBaHuM.

- OpP2aHU3AUUOHHO-YRPAGTEHUECKAA 0eAmebHOCHIb:
- crocoGeH NpUMEHATH HAa MPAKTHKE METOABI YIpPABICHMA B chepe OHONOTHYCCKUX H
GHOMEIUIIAHCKAX  NPOM3BOACTB,  MOHHTOpMHTra M OXpaHbl OPUPOJHONH  Cpelbl,
TIPUPOJIOTIONE30BAHMS, BOCCTAHOBIICHUS 1 OXPAHDI 6uopecypcos (HK-6);

o JIK-6.1. TlpuMeHseT Ha NMpakTHKE METOABI YIIPaBJICHUA (8 chepe OHONOTHICCKHX H
OrOMEIUITMHCKIX IIPOU3BOJICTB.

+ IIK-6.2. [IpuMeHseT Ha IIPAKTUKE METOBI YIIPABIICHI B chepe MOHUTOPHHIA ¥ OXPAHBL
TIPUPOIHOHN CPEBI, IPUPOAOTIOIB30BAHMS, BOCCTAHOBICHHS 1 oXpaHbl OHOPECYPCOB;

3. MECTO JUCIIAII/IMHGLI B CTPYKTYPE OIIOII

Tucnummea b1.0.17 «BeencHue B 6LUOTEXHOIOTHIO» SBIILETCA 6a30BOM JMCUHIUIMHON
moxynsa "Buonorms denoseka’ deeparbHOro roCyJapCTBEHHOTO 06pa3oBaTeNbHOTO CTaH/IapTa
BBICIIErO 0OPA30BAHHA 110 HAIPABJICHUIO IIOATOTOBKH 06.03.01- buomorus [Ipoduns
Buoskosorus (YpoBeHb BHICIIEro 00pa3oBaHusl Gaxanappuar). OcBanBaeTCs B 7 CEMECTpE.

[Ipu 0OyueHHH AUCIMIUTMHBL «BBpejieriie B OHOTEXHOJIOTHIO» HCHONB3YHOTCA 3HAHMA
HABBIKH, TIONYYEHHBIC CTY/ICHTAMH IPY OCBOCHUH JAMCIMIIIHH. of1meli 1 OpraHdecKol XUMHH,
METpONIOTHH; MaTeMaTHKH U MaTeMaTUIeCKUX METONOB B 6uroioruy; Gpu3nKy; reorpabun pex
Poccun; JIEKApCTBCHHBIE M ANOBHTBIC — PACTCHHA, HHPOPMATHKA W  COBPEMEHHEIC
UH(POPMAIIMOHHEIE TEXHOJIOTHH; Orodu3HKy; MHKPOOHOIIOTHH; (u3MUecKod M KOJUIOWIHOH
XpMuM, OHOXHMHM OelKa, BHTAMHHOJIOTWH; BHPYCOJIOTHH, 300TUTHEHBl € OCHOBaMH
TIPOEKTUPOBAHKA KHBOTHOBOAUCCKAX 06BEKTOB; OHONOTHH MeMOpaH; OHONOTHH KICTKH:
VMMYHOIIOTUM; MOJCKYJIApHOH Ouosorny; SKOJIOFMYECKOH COLHOJIOTHY; 9KOJOTHYEeCKOM
KOH(IAKTOJIOIMH; 3KONOTHYECKOH HU3MONOriH; OpraHuiM 1 cpelia; TCOXHMHUHU.

JucimmHa «BpesieHue B OMOTEXHOIIOIHIO) ABIACTCA 0a30B0Oii, Ha KOTOPOH CTPOUTCH
GONBLIIMHCTBO MOCIEIYIOMUX JMCIIUIUIAH, TAKHX KaK:

1) Pasino0uONoTHs;

2) I'eneTnka B CEICKIMS;

3) [eHHas HHXKeHEPHS U OHOTEXHOJIOTHS,

4) IH300TONOTHS X HHPEKIHOHHBIE O0IE3HY;

5) TInmeBas GUOTEXHOIOTHSA;

6) 300TrUTHEHA ¢ OCHOBAMH IIPOEKTHPOBAHMU HKHUBOTHOBOIECKHAX 0OBEKTOB.

4. OBBEM JUCHHIUIAHBI “BBEJEHHUE B BUOTEXHOJOI'HIO”
3
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1. | Ompeneneune  GuoTexnonorud  Kak | OITK-5 - criocoben
Hayku B OONacTH  NPaKkTHYCCKOH | rrpuMeHATH Bl 2 2 4
MEATENBHOCTH ~ UeNoBeKa. 3af@dd  H | ppodyeccHOHATBHOM
nepcneETHBm 6uorexnonormd B XXI | reqrenpuoctn
Beke. Buorexiionorus Kak ONHO H3 | coppeveHHBIC
JpeBHEUIINX HAIPABICHHH | |onoran e o6
IesTenbHOCTH venoBeka. Ilomatue o | J.. oo
GHOTEXHOJNOTHYECKOM ~ IPOM3BONCTBE | (0 oonwom o vockux |
(FTII). BuorexHomorwyeckuii 0OBEKT P
(BTO). TaxcoHOMMYECKHE IPYIIIIbI AN .
npoxyueHToB. MHMKpOOPraHU3MbI KaK IpOU3BO/ICTS, LEREON
obbexThl GroTexnonoruy. TpeGopanms | AHKCHCPUH,
K TpOAyIEHTaM. XapaKTepHCTHKa HAaHOOMOTEXHOJIOTHH,
ocHOBHBIX  mpoayueHtoB  GRAS. MOJICKYJIAPHOro
bro0GBEKTEI PacTHTENLHOTO | MOACTHPOBAHIA (OIIK-5);

| IPOUCXOXKICHHUS B OHOTEXHOJIOTHH.

OIIK-5.1. Ilpumenser B




2. ‘ Meton

TEHHOH HIDKCHEPHH
OMOTEXHOJIOTHH. [lonyuenue
IPOYLEHTOB ¢ MOMOIIBIO KIECTOUHOH
1 TEHETHYIECKON UHXXECHEPHH. BEeKTOpEI
U (epMeHTH], IPUMEHICMBIC B reHHOHI

HHXECHEPHUH. TpamunroHHEIE
TEHETHUYECKHE METOIBI
yCOBEPIICHCTBOBAHIIS pacTeHui:

NOJIyuYeHHe TPAHCTCHHBIX pacTeHHiA.
TP mua onpexnenerus I'MO B xopmax
¥ IHLIEBBIX TTPOAYKTAX.

BuoTeXHOJIOTHH € HCIIOJIb30BAHUEM
pactermit.  Krmerounad — KyJIbTypa
pacTeHHH. KynsTusuposanue
PACTHTENBHBIX ~ KJIETOK, TIOJy9eHHC
KYJIBTYpHl I[POTOINACTOB PacTeHUH M
WX WCIOJB30BAaHME JUIS TIONYYEHHA
none3Helx coemuneHui. KnonansHoE
MHKPOpPa3MHOJKCHAE U O3JI0POBICHUE
pacrennif. MeTonbl KIOHHPOBAHHU,
MIPUHIIHIIE, HEPCIEKTHBEI
ucrmonp3opannsg.  Co3gaHHC  HOBBIX
COPTOB PACTEHHM.

JnazorpodHble MHUKPOOPTaHH3MEL
['eHB! a30T(HKCAIAX ¥ MPOXYKTHI HX
meqTeNpHOCTH. 1lyTH  pacIIMpeHusd
TPaHUI] ¥ HOBBIIEHHUS 3QHEKTHBHOCTH
OMONIOrMUECKOH ¢buKcanuu
arMoceproro  azora. [Jonydenue
GUOJIOTHUECKUX YIOOPEHUMH.

N

BHOTEXHONOTHS IIPON3BOJCTBA
6uorepouryinos. Ilomy4enue
GHOJIOTHIECKUX CPelCTB GOPLOBI ¢
BPEIUTEIIMH PACTEHHH.

[TpoMBIIIICHHAS
[Tpou3BoacTBO

OTHOKJIETOUHBIX OpTaHU3MOB.
[Ipon3BoACTBO MCPBUYHBIX
meraGonuroB. OepMEHTH KaK 00BEKT

MUKPOOHOJIOr KA.
OenKoB

OHOTEXHOJIOTHH. IIpou3BoaCcTBO
(hepMEHTOB. HmxenepHas
SH3UMOJIOT . BuocunTes

OUONOTMYECKAX AKTUBHBEIX BEIMICCTB,
OpoOMOTHKOB M JIEKAPCTBEHHBIX
| IIpeNnapaToB.

B \ npodeccroBATbHOM

NEATEIBHOCTH
COBPEMEHHLIC
IpeICTaBIICHHUS O
OHOTEXHONOTHUCCKUX U
OMOMETHIIMHCKUX
TIPOU3BOJICTBAX.

OIIK-5.2. Ilpumenser B
npodeCCHOHANBHOM
NeSITENEHOCTH
COBpPEMCHHEIE
IpeCTaBICHUA
OCHOBax
HUHXXCHEpUH,
HaHOOMOTEXHOJIOTHH,
MOJIEKYJIIPHOTO
MOZETHPOBAHHU

IIK-1 - crnocobeH
OKCILIYaTHpOBaTh
COBPEMEHHYIO
ammmaparypy "
obopyznoBaHue TUTST
BBIIIOIHCHUS HAYYHO-
HCCIIE0BATEIBCKUX
IIOJIEBBIX M J1a00OPaTOPHBIX
OGHOJIOTAYECKUX PaboT:

o0
TeHHOU

MK-1.1 Ilpumenset B
CBOEH JCATENBHOCTH
AHATTUTHYECKOC
n1abopaTopHOE
obopynoBaHHE; CPEICTBA
BBIUMCITHTEIEHON

TEXHUKH, KOMMYHHUKAIUH
U CBA3H;

ITK-1.2. IIpoBoaut
1abopaTOPHEIE
HCCIIEJOBaHUs,  3aMEPBI,
aHaIIU3b] 0ToOpaHHBIX
OpUpOJHEIX  00pasIoB;
paborarb Ha
AHAJIMTHYECKOM
1ab0paTOpPHOM
000pyAOBaHHUH,
HCIIONB30BATh
aBTOMATHU3UPOBAHHEIE
CHCTEMBI KOHTPOJISA




7. | TexHoNOTHs WM3TOTOBJICHHS XHUBBIX H | 3KOJIOTMIECKOTO 2 ‘ 4 ‘
‘ ‘ WHAKTHBHUPOBAHHBIX BallMH TPOTHB ‘ COCTOSHHSL TEPPUTOPHH. ‘ ‘
‘ OaKTepUAIILHBIX 51 pupycHbx | [IK-3 - roTOB TPUMCHATH ‘
‘ Gonesmeit.  CriocoObl  TOJIYyYCHHS ‘ Ha IpOU3BOCTBE 0a30BEIC | ‘
‘ BAKIIMHHBIX HITaMMOB. ‘ 06menpodecCHOHATBHBIC | ‘
‘ | [IpuroToBIECHHE IMArHOCTHYECKUX ‘ 3HAHMA TCOPHM K METOJIOB ‘ ‘
}_ | TIPETIapaToB. COBpPEMEHHOH OHMOIOTHH: ‘ N __‘
8. | buorexsonorus B nponsBo,ucmeA‘ OK-3.1. IlpumeHser B| 2 ‘ 4 ‘ 6 ‘
‘ ‘ SHeprud.  OKOJIOTHYECKH — dHCTad CBOEH JEATETBHOCTH ‘
| SHeprus. buomacca M SHEPIUs. | HAHMI 0 ‘ ‘ ‘
‘ ‘ DOTOCHHTE3 — OCHOBA OHOIHEPreTHKH. ‘ METOOJIOTHICCKUX ‘ ‘ |
‘ Hurencuduranis doTocuHTE3A ‘ JIOCTIDKEHUAX u ‘
! MeTOoAaMHt GUOTEXHOIOIHH, | IEPCIIEKTUBHBIX I |
‘ ‘ JlpeBecrHa, BOIOPOCIH K  BOJHBIC HarpapIeHUIX \ ‘ ‘
pacTeHHs Kak CBIpbE JUIst | COBpEeMEHHOH OHOJIOTHH. ‘ ‘ ‘
‘ IPOU3BOJICTBA puoromuaa. | ITK-3.2. Bnaneet
Tlonyuenue Guosranona. Ilomydenue ‘ COBPEMEHHBIMH ‘ ‘ ‘ ‘
‘ ‘ ouorasa. Dramel  MeTaHoreHesa. | MCTONaMH ‘ ‘
BrodoTonus3 1 I0Jy YCHHE BOXOPOAA. OMOJIOTUYECKUX : -
9, ﬁnoreOTeXHonorna. BI/IOTeXHonorE‘ HCCIICOBAHNH. "'_2_ 2 | 2 '|
‘ [OJTy9EHHS metawios. | IIK-6 - CIoco0eH ‘ ‘
MuUKpOOPraHH3ME], HUCIIONL3yEMBIE B [IPEMCHATh Ha TPAKTUKE
‘ OHOre0TEXHOIOT HH. VMepeHHbie | MCTOAL!  YIPaBJICHHA B ‘ ‘
TepMOGHIIBL. WcmonpzoBarue | cbepe OHOJIOTHIECKUX H
MHKpPOOPraHM3MOB B TIOBBIMICHUH 6rOMETUIIMHCKAX ‘ ‘
Hed)TeoTaauH IIJacTOB. TIPOU3BOJICTB, F | 4» - {
‘ 10. | broTexHoIOTHUA B oxpaHe | MOHHTOpYMHIa H OXpaHBl 2 2 4
OKpY Xaromen cpenbl. Ouncrka | TPUPORHOM cpeapl, ‘ ‘ |
‘ CTOYHBIX BOJ M mepepaboTKa OTXOAOB. ‘ MIPHPOAONIONIB30BaHNA, ‘ ‘ ‘
‘ AopobHas  mepepaboTKa  OTXOJOB. BOCCTaHOBJICHH u
AKTHBHBIH HIL AnaspobHoe ‘ OXpaHbl OHOPECYPCOB; | | |
‘ ‘ pasoNKeHHe. Bronornueckas | NK-6.1. IIpuMeHseT Ha ‘ ‘ ‘
nepepa60T1<a MIPOMBIIIICHHBIX PaKTHUKE MCTOIBI
‘ ‘ oTX0/0B. Bronerpanauus HeQTAHBIX ynpasienns B cdepe ‘ ‘
‘ 3arpA3HEHHU. Broaerpaiauys ‘ GHOJIOTHYECKHX U ‘ ‘ |
IECTUIIUIOB. MeTtoas! reHHol | OHOMEIHUIMHCKUX |
| | HHKeHEpHT B KOHTPOJIC 3arpssHeHuii. | POM3BOICTE | ‘ |
Hogsle HampaBieHUd B OHOTEXHOJIOTHH. MMK-6.2. Ilpumenser Ha ‘ ‘
‘ BuonaHoTtexnonoruy. IIpenoTepamienue | IIPakTHKE METOIE] |
‘ pucka  OT pacnpocTpaHCHHA HOBBIX ‘ yIpaBlIeHUA B c(l)epe ‘
OGHOTEXHONOTMYECKHUX [TPOLECCOB. MOHUTOPHHTA2 H OXPaHHI |
‘ | ‘ IpAPORHOH Cpenel, ‘ ‘ ‘
‘ | ‘ IpUPOIONOIL30BAHHA, ‘ ‘ ‘ |
BOCCTAHOBJICHHS "
‘ | ‘ OXpaHbl OMOpPECYPCOB; ‘ ‘ _‘_ - |
| WUTOI'0 II0 KYPCY | 12 | 24 | 36 |
I e | - | | N I




6. IEPEYEHDb YqEEHO-METOﬂHqECKOFO OBECHEUYEHHUSA JUIA
CAMOCTOATEJbHOU PABOTBI OBYUYAIOHIUXCSI IO JTUCUHAIINHE

6.1. MeToan4yeckne yKasanus s CaMOCTOSITEILHOI paboThI

1. DIeMEHTHI ¥ 3TAIBl GMOTEXHOIOTHYECKOrO MPON3BOJCTEA - VyeGHO-MeToIudecKoe rocobue /
A. A. Cyxunng, C. B. TlaHkpatos, E. U. Ipuxoxpko [u Ap.]. — Cankr-Tletepbypr : CaHkt-
TeTepOyprekuit FOCYIapCTBEHHBIH YHUBEPCUTET BETEpHHAPHOH MEIHIUHEL, 2020. — 62 c¢.
[caiit]— URL: https://elibrary.ru/item.asp?id=44447182 (naTa OOpalICHUS: 02.06.2026). —
PexxuMm gocTyna: ISl aBTOPH3. TOJIB30BaTEIIEH.

2. Tpuxonsxo, E. M. MeTozsl yTAIM3ALIT OpraHu4ecKuX OTXOIOB / E. W. Tpuxoapko, A. A.
CyxuuuH, C. B. IlaHKpaTOB. — Canxkr-TleTepOypr : Cankr-TleTepOypreknii rOCyaapCTBEHHBIA
YHHBEPCHTET BETEpUHAPHOH  METUIMHEL, 2023. - 147 «c. [catit]. — URL:
https://elibrary.ru/item.asp?id=58728133 (mata oOpamcHuUs: 02.06.2026). — Pexum pocryna:
JUTSl aBTOPH3. TIOJIH30BATENEH.

6.2. JIureparypa ajas CaMOCTOSITEILHOMH padoThI
1. CyxoBoibcKui, bartuyisl. [eneruxa u 6uotexsonorus / H. AmGyioc, P. Apunbaiss, T.
ATKHHCOH [H Ap.] ; Tep. ¢ auri. A. A. ITposopoea, A. B. CopoxuHa, B. A. Haponauikoit; nox
pen. K. Xapsyna. - Mocksa Mup, 1992. - 531 c. [caiir]. — URL:
https:// search.spbguvm.informsystema.ru/ card/1/81 967resultShowMode=BIBLIOCARD (nara
obpaleHus: 02.06.2026). — Pexum noctyna: A aBToOpu3. [10JIB30BATENCH.
2. OCHOBBI IPOMBIIIEHHOHA yMMyHOGHOTeXHOTOT!H / B. M. Besrun, H. H. beixosa, B. E.
Kosnos [r ap.]. - Kypek : U31-Bo KI'CXA, 2011. - 512 c. [caiit]. — URL:
https:// search.spbguvm.informsystema.ru/ card/1/13 1962resultShowMode=BIBLIOCARD (nata
oGpamennst: 02.06.2026). — Pesxym zocTyma: it aBTOPH3. [I0JIL30BATENCH.

7. HEPEUEHD OCHOBHOM 1 I[OHOJIHHTEJILHOﬂ JIUTEPATYPB],
HEOBXOAUMOI1 1JI1 OCBOEHMA JTUCHATLIAHDBI

A) 0CHOBHAS JINTEPATYpa:

1. O6mas GHOTEXHOJIOTH : yaeGHuK / B. 0. Bunoxozos, /. O. Buroxomos, M. B. Bugoxojiosa
. mo ofmI. ped. A. A. Cyxununa; MCX P®, CIIGIVBM. - Cankr-TlerepOypr : Y3a-Bo BBM,
2022. - 156 C. [caiiT]. — URL:
https://search.spb guvm.informsystema.ru/ card/1/33 652resultShowMode=BIBLIOCARD  (nara
oGpamenus: 02.06.2026). — PexuM JOCTYIIA: JUIS aBTOPHS3. [0JIL30BaTENEH.

2. PykoBoicTBO K J1a0OpaTOpHBIM 3aHATHAIM IO MUAKpOOGHONOTHH € OCHOBAMH acCelTHKH U
GHOTEXHOIOTHH | yaebHoe mocobue / B. A. Tanemkul, H. A. 3ankuHa, T. C. TlotexuHa ; TIOA
pen. H. A. 3ankuHO#. - Kypek : KI'MVY, 2002. - 236 c. [caiit]. — URL:
https://search.spb guvm.informsystema.ru/ card/1/71982resultShowMode=BIBLIOCARD (mata
o6pamenus: 02.06.2026). — Pexxum pocrtyna: s aBTOpHS. [IOIB30BATENEH.

B) nomosHHTENLHAS TUTEPATypa:

1. TIpoMBICIOBEIC TMAPOGHOHTHI B IWIEBOH GHOTEXHOIOTHH : YIeOHOE nocobue / E. O.
Kynpura, U. A. lllecronanosa, IO. B. bpoiixo. - Canxt-Tletep6ypr : IIpocnexr Haykn, 2026. -
110 c. [caiir]. — URL: https://e.lanbook.com/book/96860 (maTa obpamenms: 02.06.2022). —
PeskuM JIOCTYIIA: JUIS aBTOPH3. TIONL30BATENEH.

2. BHOTEXHOJIOTHH B aKBaKyJIbType: TEOpHUs U IPAKTAKA / AK. Borepyk ; MCX P®. - Mocksa :
PocuagopMarporex, 2006. - 232 c. [caitT]. —
https:// search.spbguvm.informsystema.ru/ card/1/8615%resultShowMode=BIBLIOCARD (mara
o6pamenmus: 02.06.2026). — PexxuM moctyna: Uit aBTOPHS. [IOJB30BaTENEH.

3. BHOTEXHONOTMYECKHE OCHOBEI HHTCHCH(HUKAIMH IPOH3BOACTES MACHBIX COJEHBIX H3/IETIHiA
[pexomermoBaro YMO] : yuebroe mocobue / JL A. Bopucerko, A. A. BopHCEHKO, A. A
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Bpanuxus ; mox pex. JL. A. Bopucesko. - Mocksa : JleJIn mpmut, 2004, - 163 c. [caiiT]. —
https://search.spbguvm.informsystema.ru/card/ 1/83277resultShowMode=BIBLIOCARD  (nara
oGpamerms: 02.06.2025). — Pesxum poctyna: Uit ABTOpPH3. [IOJIE30BATEICH.

8. IEPEYEHDL PECYPCOB HNHOOPMAIIMOHHO-
TEJEKOMMYHHKAIIMOHHOM CETA «IATEPHET» HEOBXO/JUMBIE 151
OCBOEHNS JUCHMAILIWHBI

JUiss MOATOTOBKM K JIabOpAaTOPHBIM 3aHATHAM H BLIIOJNHEHNS CAMOCTOSTENBHON pPabOThI

CTYAEHTBI MOT'YT MCIIOJIE30BATh CICAYIOMHE HHTepHET-PeCy PChL:

http://www.biotechnolog.ru/

https://meduniver.com — MemumuHcKui HHGOPMAIUOHHEIN CaiT.

http://www.cellbiol.ru/

hitp://www.mobot.org/MOBOT/ Research/APweb/

http://animaldiversity.ummz.umi ch.edu/site/index.html

http://www.bio-economy.ru/

http://www.genetika.ru/journal/

http://www.biomos.ru/.

http://wikipedia.org

0. http://window.eduru  [DIeKTPOHHBIA pecype] - «Emmmoe okHO jocTyma K
o6pa3oBaTebHEIM pecypcam»;

11. http://knigafund.ru [DnexTpoHHEI# pecypc] - «Kaurad®onn

=0 0 NN R WD

DnexmpoHHOo-0ubAUOmMEIHbIE CUCHIEMBL:
3BC «CIIBI'YBM» - hitps://search.spbguvm.informsystema.ru/

AEC «KoHCVYIBTAHT CTY/ICHTAY

CnipaBoYHO-IPABOBAd CUCTEMA «KoncyapranTlLmoc»
VausepcuTerckas nH(opMallMoHHas CHCTEMA «POCCHUA»
ITommotexcropas Gasa napasx POLPRED.COM

Hayunas 3JeKTpoHHas OubaroTeKa ELIBRARY.RU
Poccuiickas Hayutas CeTb

nexrporBO-6rbaHoTeuHas cucTema 101ib

Ve N RN

Baza 1aHHLIX MEJK/1yHAPO/IHEIX HH/ICKCOB HAyYHOT'O {ATHPOBAHMS Web of Science

10. TloHOTEKCTOBas MEKIUCIHIUIMHApHAs 0aza JaHHbBIX IO CeMbCKOXO03SICTBEHHBIM H
sKonmornucckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. DnexTpoHHEBIE KHUTH H37aTeIbCTBA «IIpocnext Hayku»
http://prospektnauki.ru/ebooks/

12. Komrexmus «Cenpckoe xo3sitctBo. BerepuHapus» — H3AATEILCTBA «KBazpo»
h_ttn://www.iprbookshon.ru/S86.html

13. http://www.rucont.ru [DNeKTPOHHEIA pecypc] - DiexTponnas GuOmMoTeKa «PykoHT»

14. http://bibl.reatu.ru/web [DeKTpoHHBIHA pecypc] — DNEeKTpOHHA 6ubmmoreka PTATY

15. http://www.bibliorossica.com/librarians.html/ [AsexTpoHHbI pecypc] — IMEKTPOHHAL
6ubInoTeunas cucteMa «bubmoPoccukay




9. METOJJHYECKHUE YKA3AHUSA IS OBYYAIOHNNXCS 110 OCBOEHHIO
JUCHUTLINHBI
MeToEuecKAe PEKOMEHIAlMK JUIi CTYJCHTOB — 3TO KOMIDIEKC PEKOMEHJAIMA |
pa3bACHEHHH, MO3BOISIOMMUX —CTYACHTY ONTHMAJBHEIM 00pa3oM OpPraHH3oBaTh IPOLECC
H3yYeHHs JaHHOH JUCIUIIHHEL.
Copnepxanue METOIUISCKAX peKxOMEHIalMi, Kak IPaBHII0, MOXKET BKITIOHATE:

« CoOBETHl IO IIAHMPOBAHHUIO M OPraHM3allMH BPEMCHH, HeoOXOAUMOTO Ha H3y4YeHHE
mcuuIEHEL. ONHCaHKe MOCTHEN0BATE/IbHOCTH NCHCTBHH CTYAEHTa, WM (CIeHApHH M3YICHHA
JVCITUTUTHHED).

YrpeHHee BpeMs ABJIAETCA CaMBIM IUIONOTBOPHBM LA yae6uoit paboTsl (¢ 8-14 4acoB),
saTem mocieofesenHoe BpeMs (¢ 16-19 uacoB) u BeUepHEE BPEMI (c 20-24 uacoB). Cambli
TPy/IHBIH MaTCpHAl PEKOMCHIYETCS K H3YUCHHIO B Hauajle KaXJOoro BpeMEHHOro HHTEpBasad
mocie otmeixa. epes 1.5 gaca paboTst HeoGxomum mepepbiB (10-15 MHHYT), Yepe3 4 gaca
paboTh! TMEepepEIB JOMKEH COCTAaBIATE 1 gac. YacTblo HayuHOM OpraHH3allAM TPyHAa SBIACTCA
OBJIaJieHUE TEXHAKOM yMCTBEHHOTO TpyAa. B HOpME CTYACHT HODKCH yIenaTh yuenuto okomno 10
4acoB B JeHb (6 9acoB B BY3€, 4 uaca — JIOMa).

e Pexomenmanuu 1o paGoTe HaJl JEKIHOHHLIM MATCPHATIOM

IIpH DOATOTOBKE K JIEKIMHU CTYACHTY PEKOMCHILY CTCA.

1) mpOCMOTPETH 3aIHCH IIpE/IIIECTBYIOIIEH JIEKIMH i BOCCTAHOBHTDL B HAMATH paHnee
H3YYCHHBIH MaTepHalr,

2) 1MOJIe3HO IPOCMOTPETH U PEACTOSIMIMA MaTepuan Oy ymeH JeKIui;

3) ecnu 3ajiaHA CAMOCTOATE/IbHAL npopaloTKa OTACTBHBIX (pparMeHTOB TEMbI HPOILIOH
JEKIIUH, TO €€ Ha (0 BHIIOTHUTE HE OTKJIAIBIBAA;

4) ICUXOJIOTHYECKHA HACTPOHTBCA Ha JIEKIHIO.

D1a paborTa BKIIOYAST JBa OCHOBHBIX OTafid: KOHCIIGKTUpPOBaHHE JIEKIWMA H
OCHeAYIONLYIO pafoTy Ha/l ICKIMOHHBIM MaTePUATIOM.

[lof KOHCIEKTHPOBAHHEM IMOAPA3yMEBAIOT COCTABJICHHC KOHCIIEKTa, T.€. KparKoro
HCBMEHHOTO H3JIOKEHHS COJEPKaHUs dero-mubo (yCTHOrO BBICTYIUICHHA — pevn, JIEKIHUH,
JIOKJIa/(d ¥ T.II. UM TMCHMEHHOTO HCTOYHMKA — JOKYMCHT4, CTaTbH, KHHUTH # T.IL.).

Mertomuka paboOTHl IpH KOHCHCKTHPOBAHHH yCTHBIX BBICTYIUICHAH 3HAYMTENHHO
OTIMYAETCS OT METOIMKHM PaGOoTHI IPH KOHCIIEKTHPOBANHH THChMEHHBIX HMCTOYHUKOB.

KOHCIEKTHPYS NMCEMEHHBIE MCTOYHMKH, CTYICHT MMECT BO3MOXKHOCTh HEOJHOKPATHO
IIPOYHTATh HyXHBIH OTPBIBOK TEKCTa, I1OPa3MBICIHTL Hal HMM, BBIICIHATL OCHOBHBIC MBICITH
aBTOpa, Kparko copMyIMpOBaTe MX, d 3aTeM 3alUCAIb. [pn HEOOXOMMMOCTH OH MOXET
OTMETHTS M CBOE OTHOLICHME K 3TOH Touke 3perms. Ciymias Ke NEKIHIO, CTYAEHT GONBIIYIO
4aCTh KOMIUIEKCA YKA3aHHBIX BBIINE paboT JOIDKEH OTKIAALIBATL HA Jpyroe BpeMms, CTPEeMICH
HCIIONB30BATH KAXIYIO MAHYTY Ha 3aIHCh JIEKIHH, & HE Ha €¢ OCMBICIICHHE — IS 3TOTO YXK€ HE
ocTaeTcs BpeMeHH. 1109TOMy MpH KOHCIEKTHPOBAHHH JIEKLAH PEKOMEHIyeTCs Ha KaXIoH
CTpaHMIle OTACNATE IOJISL VIS TIOCIEAYIOMIMX 3amuceil B JONOMHEHNE K KOHCIIEKTY.

3amycaB JICKIHIO UM COCTABMB €€ KOHCIEKT, He CIeNyCeT OCTaBILiITh paboTy Haj
JIEKIMOHHBIM MATEPHAIOM IO Hayaja MOATOTOBKH K 3a€CTy. Hyxmo Hpojenarb Kak MOXKHO
paHbIIE Ty PpabOTy, KOTOpas CONMPOBOXIACT KOHCIIEKTUPOBAHIE TMCHMEHHBIX MCTOYHHKOB M
KOTOPYIO HE Y/IalI0Ch CIENaTh BO BPEMS 3AIMCH JICKINH, - IpOUYECTE CBOH 3aIHCH, pacungpoBas
OTJENBHBIC COKPAIIEHHs, IPOAHATH3HPOBATh TCKCT, YCTAHOBUTD JIOTHYECKHE CBSI3HM MEXIy €ro
3JIEMEHTaMH, B PsAZie CIIydacB IOKa3aTh MX rpauuecKy, BEJICTUTE TIIABHBIC MBICTH, OTMETHTD
BONIPOCEI,  TpeOyromue JONOJAUTENbHOM ~ 0OpabOTKH, B  YacTHOCTH, KOHCY/IBETANMH
TPETIO/IaBATES.

TIpu paGoTe Haj TEKCTOM JICKIAN CTYACHTY Heo6Xx0 M0 06paTuTh 0co00e BHUMAHKC HA
npoGeMHBIe BOTPOCEHL, NIOCTABIEHHBIE PCIOAABATEICM Iy YTEHHH JICKIMH, a TaKXKe Ha ero
3aJaHus ¥ PeKOMEHAINK.

Jlns Kaxkoll JIEKIHH, OPaKTHIECKOro 3aHATHA M naGopaTopHOi pabOTEl IPUBOITCA
HOMEp, TeMa, NepedeHb pacCMaTpPHBAeMBIX BOIPOCOE, obneM B uyacax M CCBUIKM Ha
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PEKOMCHLYEMYIO JIHTEPATYPY- st 3aHSTHH, TPOBOWMBIX B HHTCPAKTUBHBIX dopmax, HOKHA
yKa3LIBaThCA X OPraHM3AlMOHHAL dopMa: KOMIBIOTEPHAs CHMYIIIIHUA, NET0BAA WK poJeBas
wurpa, pa3bop KOHKPETHOH CHTyalluy ¥ T. /L.

¢« PexoMeHAIHH IO IIOATOTOBKE K TPAKTHYECKUM 3aHATHIM

[IpaKTU4eCKHEe (ceMMHApCKHE) 3AHATAS COCTABIIAIOT BAXKHYIO yacTh TpodECCUOHANBHON
[OArOTOBKA CTyAeHToB. OCHOBHAA LENb MPOBEACHIA IPAKTHYECKHX (CeMHBApPCKAX) 3aHATHI -
hOopMEpOBAHHE Y CTYJCHTOB aHATUTHIECKOTO, TBOPYECKOTO MBIIUICHHUS IyTCM npHOOpETEeHUS
IIPaKTHIECKHAX HABBIKOB. Tak e MpaKTUIECKHe 3aHSTHS IPOBOJSTCA C LEIBIO yrayOnenus H
3aKpEIUIEHHUs 3HAHWM, MONYYCHHBIK Ha JICKIIIX 1 B IIPOLIECCE CAMOCTOATEIBHOM paboTsl Haj
HOPMATHBHLIMY  JOKYMCHTAMH, yueGHOH W HayIHOH yateparypofi. Ilpu MOATOTOBKC K
IPAKTHYECKOMY 3aHATHIO UL CTY/ICHTOB HeoOX0IMMO M3YYHUTh MM TOBTOPHTH TEOpETHYECKHIN
MaTepHal 10 3aIaHHOH TEME.

[Tpu TOATOTOBKE K MPAKTHIECKOMY 3AHATHIO CTYIEHTY PEKOMEH/yeTCS MPANCPKUBATLCH
CIIEAYIOMIETO ANTOPUTMA,

1) 03HAKOMHUTCSA C TIAHOM MIPEACTOAIICTO 3aHATAA,

2) mpopaboTaTh JATEPATYpHBIC HCTOIHHUKH, KOTOpEle OBIIM PEKOMEHIIOBAHBI 1
03HAKOMUTHCS C BBOJHBIMY 3aMEYaHHMAMH K COOTBETCTBYIOIIUM paszenam.

MeTompueckie yKa3anus K IPaKTHICCKUM (CeMHHAPCKAM) 3AHATHSIM IO TUCITHUIIIAHC
Hapsiay ¢ pabodeit IporpaMMoH 1 rpapukoM y4eGHOro mporecca OTHOCATC K METOUIECCKHM
JOKYMEHTaM, OIPE/ICIISIOIIM YPOBEHD OpraHi3alii 1 KauecTBa 0O6pa30BaTENBHOTO MpoLecea.

CogepxkaHue MPAKTHICCKHX (ceMHHAPCKHX) 3aHATHH dukcupyercs B paboumx yueOHbIX
TporpaMMax JUCIMILINH B pasjenax «IlepedeHp TEM MPAKTHYECKUX (ceMAHApPCKHUX ) 3aHITHI.

Baskeiimeii cocTaBIsromeit moboi GopMBI IPAKTHIECKIX 3aHSATHHA ABJTIOTCS 3a7aHHus.
OcHOBA B 3aJ@HUH - IPEMED, KOTOPKIH pasoupaeTcs ¢ HO3KIMI TEOPHH, PA3BUTON B JICKIHH.
Kax mIpaBuiio, OCHOBHOC BHUMAHHE yHCIACTCA GOopMUPOBAHHIO KOHKPETHBIX yMeHHl, HaBBIKOB,
YTO W ONPEENSeT COIEPAHUC ACATCIBHOCTH CTYICHTOB = pemieHue 3ajad, JNabOPATOPHBIC
paGoTHI, YTOUHEHHE KAaTCTOPHH I HOHATUH HAYKH, ABJITIOUIHXCH IPEeIIOCHUIKOH [PABUILHOTO
MBIILICHUS ¥ PEYH.

IIpakTudeckre (CeMUHAPCKHIE) 3aHATAS BBIIOTHAIOT CIICYIOINME 3aa4u:

- CTHMYJHPYIOT PpETYJPHOE H3YUICHHC PEeKOMEH/lyeMOH  JTMTepaTyphl, @ Talke
BHHMATEILHOE OTHOUICHUE K JIEKIIUOHHOMY KypCY;

- 3aKpeINIMOT 3HAHMA, MONYYCHHBIC B TIPOLCCCE JIEKI[MOHHOTO O00ydeHHsd H
CaMOCTOATENbHOM PabOTLI Hax MTEPATYpOH;

- pacImpsAOT 06BEM NPOPECCHOHAIBHO 3HATUMBIX 3HAHWUI, YMEHUIl, HABBIKOB;

- [IO3BOJISIOT [IPOBEPHUTH IPABHILHOCTH PAHEE IOJTYICHHBIX 3HaHUM;

- IPHBUBAOT HABBIKH CAMOCTOSTEIBHOTO MBILIICHIL, YCTHOTO BEICTYIUICHH,

- CIOCOOCTBYIOT CBOOOTHOMY ONIEPUPOBAHHIO TEpMHHOJIOTHEN;

- [PENOCTABIIOT MPEOAABATENI0 BO3MOXHOCTE CHCTEMATHUECKHA KOHTPOJIMPOBATE
YpOBEHB CaMOCTOSITEIBHOM paGoThI CTYAEHTOB.

MeToauuecKkne yka3aHud K IPAKTHICCKUM (ceMHHApCKUM) 3aHATHAM IO AMCIHILTMHE
JIOIDKHBI OBITh OPHEHTHPOBAHBI HA COBPEMCHHBIC yCIOBHA XO34MCTBOBAHHUSA, JICHCTBYIOIIAC
HOPMATHBHBIC JOKYMCHTBI, TEPEIOBBIC TeXHOJOTMM, Ha IOCTEIHMC JOCTHXKCHHS HayKu,
TEXHHKU ¥ TPAKTHKHA, Ha COBPEMEHHBIE NPE/ICTABICHIA O TEX T MHBIX SBICHUSX, H3y1aeMon
NefiCTBUTEIBLHOCTH.

JlaGopaTopHBIe PabOTHl COCTABISIOT BAKHYIO qacTh NpoeCCHOHANBHOM IOArOTOBKH
crynenroB. OHH HampaBJeHBl Ha JKCIIEpUMEHTANLHOE  [OJTBEPKACHUE TEOPETHIECKUX
TOJIOKEHHEI ¥ HOPMHEPOBAHHE yUeOHBIX H npodecCHOHANBHBIX IIPAKTHICCKIX YMEHHH.

BrIIOIHEHHE CTYAEHTaMH J1a00paTOpHEIX paboT HaTNpaBJICHO Ha:

- 06OBIIeH e, CHCTEMATH3AIIHIO, YIIlyOIeHHE, 3aKPEeIICHIE HOJY4EHHBIX TEOPETUICCKUX
3HAHHIA IO KOHKPETHBIM TeMaM JHCIIATIIHH;

- (pOpMHPOBaHKE HEOOXOMMMBIX podecCHOHATBHBIX YMCHHUH U HABRIKOB;
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JIMCUMILIMHEL, 110 KOTOPHIM ILIaHAPYIOTCS  1abopaTOpHBIC paboTel M HX 00BEMEI,
OTIPEIENSOTCS PAdOTMMY yueOHBIMY TTAHAMH.

MeToqUHecKAe yKa3aHus [0 MPOBEACHHUIO naGopaTopHBIX pador paspabaThBalOTCA Ha
CPOK AeHCTBUA paboueit y4eGHOH POTrpaMMBbl 1 BKJIIOYAIOT!

- sarjiaBHe, B KOTOPOM YKa3bpIBaetCs BHA paboTEI (mabopatopHas), €€ TIOPSIKOBBIN
HoMep, 00BEM B 4acCax M HAHMEHOBAHNC;

- 11716 PalbOTEI;

- mpeaMeT | CoAepKanne paboTH;

- 06opyHoBaHME, TEXHITUECKHE CPEACTBE, MHCTPYMEHT;

- IOPANOK (HOCIICJIOBaTeJIBHOCTB) BBITIOJIHERMS PaOOTHL;

- mpaBwia TEXHHMKH Ge30macHOCTH M OXpaHpl Tpyna IO nanHo#t pabote (1O
HEOOXOMMMOCTH);

- o6mue mpaBmia K 0QOPMICHHIO paboThI;

- KOHTPOJIBHBIE BOIPOCEL

- 3aJIaHu,;

- CIIECOK JHTEparypsl (1o HEOOXOIMUMOCTH).

Copepxanne J1a0OPaTOPHBIX paGoT (uxcupyercs B pabouux yqeOHBIX nporpaMmax
JUCIEIUIHE B pasgene «lIepedcHb TeM nabopaTopHEIX paboTy.

[Ipu UTaHHPOBAHKMM abopaTOpHBIX paboT CieayeT yUUTHIBaTh, YTO HAPSAY € BEYILEH
LeTBI0 - TIONTBEPIKICHAEM TEOPETHIECKIX HONOKEHUH - B XOJE BBIIOIHCHH 3aaHui Yy
CTyieHTOB (OpMUPYIOTCA NPaKTHYECKAE YMEHHS W HABBIKH oGpamenus ¢ J1abOPaTOPHEM
060pyIOBaHHEM, anmapaTypoll U Ip., KOTOpBIC MOryT COCTABIIATh 4acTh npodecCHORAIBHON
IPaKTHYECKOH MOArOTOBKH, 2 TAKKe WUCCIENOBATENBCKUE YMCHHUA (Ha6mo/aTh, CPABHUBATD,
AHATW3MPOBAT, YCTAHABIHBATH 3aBUCUMOCTY, JleaTh BLIBOABL B 00OOMEHNAS, CaMOCTOSITENBEHO
BecTH ucclefopanne, oGopMIATh pe3ynbTaTh).

CocTap 3ajaHuil Uis JlaGopaTopHOH paloTBl HOJDKEH GBITH CIUIAHHPOBAaH C TaKUM
pacdyeToM, YTOOBI 32 OTBEJICHHOE BpeMs OHH MOIVH 6LITh KAueCTBCHHO BBIITOJHEHBI
GO/IBIIMHCTBOM CTYJCHTOB.

JlaGopaTopHas paboTa Kak BHA y4e6HOTO 3aHATHA JOIDKHA IPOBOJUTECS B CIICHHATIBHO
000pyaOBaHHBIX yueOHBIX N1a00paTOPHIX. Heo6xoauMBIME ~ CTPYKTYPHBIMH 3JIEMEHTAMU
naBopaTopHO} paboThi, MOMHMO cAMOCTOATEILHON [ESTENBHOCTA  CTYACHTOB, SBJISEIOTCH
MHCTPYKTaX, NPOBOIMMEIA Ipemo@aBaTesieM, a TakkKe oprafm3al|s OOCYMIEHHS HTOrOB
BBITIONHEHHS 1a00paTOPHOH paboThL.

BLITIONHEHHIO JJA00PATOPHEIX Pa0oT MPeANICCTEYET poBepKa 3HaHHH CTY[ACHTOB - MX
TeopeTUdYeCKOd TOTOBHOCTH K BELIMOJIHEHUIO 3a/1aHH.

« PexoMeHIalluy 110 paboTe ¢ TUTEPATYPOH.

PaGoTta ¢ IUTEpaTypoit Ba)XKHBIY 3Tall caMOCTOATEIbHON paboThl CTYACHTA 110 OCBOCHHIO
IpeaMeTa, CIOCOBCTBYIOMMI HE TOJIBKO 3aKPCILICHHIO sHaHWi, HO ¥ PACIIUPEHHIO Kpyrosopa,
YMCTBEHHBIX cIIOCOGHOCTEH, TAMATH, YMCHHIO MBICIHITE, @ganarath M IOATBEPXKIATh CBOM
WIOTe3sl W HAEH. KpoMe TOro, pasBHUBAKOTCAH HABBIKH Haquo-nccnenOBaTenchoﬁ paboTEL,
HEOOXOANMBIC B nanpHeHmeR npo@eccmonanbﬁoﬁ IeATENLHOCTH.

[IpucTynas K H3YyICHHIO JUTEpaTypHl MO TEMC, HeoGXOIMMO COCTABJIATh KOHCTICKTRL,
BBIIHCKY, 3aMeTKH. KOHCIEeKTHpOBaTh B oBs3aTeNbHOM HOPSAIKE CIENyET TPYIb TEOPETUKOB,
KOTOpBIE MO3BOJISIOT OCMBICTHTE TeopeTHUECKHH 0a3uC HCCICHOBAHMIA. B ocTanbHOM MOXKHO
OTPAHUUYATECS BBIIMCKAMY U3 H3yUEHHBIX HCTOYHHKOB. Bce BBIMCKH, IUTAThl 00A3aTENBHO
JIOJKHBI UMETh TOYHBLHA «0OpaTHBIiA ampecy (aBTOP, HASBAHHC paboTs1, TOML U3/aHNAs, CTpatHLa 31
1.21.). XKenareapHO HaACATh COKpaIIeHHOE Ha3BaHNe BOIPOCa, K KOTOPOMY OTHOCHTCH BBIIMCKA
i murara. Kpome TOro, HeoGXOMMMO HAyUHThCs Cpasy X COCTABJIATH KapTOTEKY
crienuanbHOi THTepaTyphl U ny6nukanuil UCTOYHHKOB, KaK [IPEJIIOKCHHBIX TPENONaBaTEIeM,
tak W BBIABICHHBIX CAMOCTOATEBHO, @ tTakke OOpaTUThCsd K oubnuorpaduICCKIM
CIIPaBOYHHUKAM, JICTOIHCH KYpHATIBHBIX ~ CTaTed, KEWOKHOM  neromucH, peQepaTBHBIM
xypuaigam. [lpn 3TOM IyOJIMKAIMA HCTOYHUKOB (crareil, Ha3BaHWA KHUT U T.1.) THCaTh HA
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OTHENBHBIX ~ KapTO4Kax,  3amoNHATh  KOTOPBIE HEOOXOOUMO  COTNacHO  NpaBHIIaM
6ubmorpaduyeckoro ommucanus (baMins, HHAIAAIET apTOpa, HaszBaHme paboThL Mecto
M3/IaHWSA, W3/ATEIBCTBO, FOJ H3JAHHS, KONTMYECTBO CTPAHHIL, a i KYpHAIBHBIX CTared —
Ha3BaHHWe JKypHaua, Tof M3JaHhd, HOMepa cTpanun). Ha kaxmodl KapTouke 1eJ1ecoo0pasHo
(uKCcHpOBaTh MEICIb aBTOPA KHHUTH WM haKT W3 STOH KHMIH JHUIb 10 OXHOMY KOHKPETHOMY
Borpocy. Eciu B pabote, Jaxe B TOM XK absame wid Qpase, COJIEPKATCS CIIe CYKACHHU M
(haKTHI ITO APYTOMY BOIIPOCY, TO HX CJIE/lyCT BBIMHICHIBATE Ha OTHENBHYIO KapTouKy. M3noxenne
JOIKHO GBITH CHKATHIM, TOYHEIM, 6€3 CyOHEKTHBHBIX OLICHOK. Ha 060poTHOI CTOPOHE KapTOUKK
MOJKHO JIe/IaTh COOCTBEHHBIE 3aMETKH O JAHHOH KHUIE I CTAaThe, €€ COZEPKAHUH, CTPYKTYPE,
0 TOM, Ha KaKMX MCTOYHHMKaX OHA HanKCaHa U Ip.

e PaspacHEHHs MO TIOBOAY PaboThl ¢ KOHTPONBHO-TECTOBBIME MaTepHalaMi IO Kypcy,
PEKOMEH/IALHY IO BEIIOTHCHIIO OMAlTHIX 3aJIaHUH.

TecTapoBaH¥E - STO IIPOBEPKa, KOTOpas IO3BONACT OTIPe/ICIHTh. COOTBETCTBYET JIH
peabHOe [OBEHCHWE IPOrPaMMBbl 0XKH/ACMOMY, BBILOJHHIE clenuaIsHO NoAo0paHHEI Habop
TecToB. TecT — 3TO BBIIOJHEHHE OMPEACICHHBIX ycnosuit u AeficTBUl, HEOOXONMMBIX JULL
IIPOBEpKH PaGOTHI TeCTUPYeMOl BYHKIUMA HIIA eé gacTd. Ha Kaaelil BONPOC IO AUCHHUIIIHHE
He0B6XO0IUMO IPABHIIBHO OTBETUTD, BHIOpaB OJIMH BapHaHT.

10. BOCIIUTATEJBHAS PABOTA

B paMKax peamM3alliM MUCIHIUIMHBL HPOBO/MTCA BocIuTaTeNbHas pabora UL
(hOPMHPOBAHAS COBPEMEHHOTO HAyTHOTO MHPOBO33PEHMA U cHCTeMBI 0a30BLIX IEHHOCTEH,
hOpMHPOBAHKS ¥ Pa3BUTHS JyXOBHO-HPABCTBCHHBIX, IPaXIaHCKO-NaTPHOTHIESCKHX IEHHOCTEM,
CHCTEMBI SCTETHUECKIX M STHUECKIX 3HAHUM M IEHHOCTEH, yCTaHOBOK TOJIEPAHTHOTO CO3HAHUA
B oOmmecTBe, (OPMHPOBAHMA Yy CTYNEHTOB 1oTpeGHOCTH K TPYAY Kak [epBOH YKH3HEHHOH
HEOoOXOMMMOCTH, BEICIIEH IIEHHOCTH U TJIaBHOMY crocoby JIOCTHIKEHHs JXH3HEHHOTO yCuexa,
JUIS OCO3HAHMSI COMMAIBHOM 3HAYMMOCTH CBOCH Gynymeii mpodeccuu.

11. IEPEYEHb HHOOPMAIIMOHHBIX TEXHOJIOTU, UCHIOJIb3YEMBbIX
IIPH OCYIECTBJIEHNH OBPA30BATEJBHOI'O ITPOIIECCA

B yueGHOM IIponiecce Mo AUCIUIIIHES IpeayCMOTPEHO MCIIONb30BAHUE “HGOpPMaALHOHHBIX
TEXHOJIOTHH:

v BejieHME IPAKTHYECKHX 3aHATH C HCIIONB30BAHUEM MYyIbTHME/IHA,

v MHTEPAKTUBHBIE TEXHONOIMK (IPOBENEHUE JIMAJOroB, KOJUIEKTHBHOE OOCYXKICHHE
pa3IMIHBIX MOAXOAOB K PELICHHIO TOH I MHON yueGHO-IPodecCHOHaNbHON 3a1a1H);

v B3aMMOJICHCTBHE ¢ 00yJaIOMMMHCS ITOCPEICTBOM 3JIEKTPOHHOH ITOYTHL;

v coBMecTHas paboTa B  ODJEKTPOHHOH nH)OPMAIMOHHO-06pa3oBaTeIbHOR  Cpeae

CTI6I'YBM: https://spbguvm.ru/academy/eios; https://1k.spbguvm.ru/lo oinfindex.php
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IepeueHnb JHIEH3MOHHOTO H cB000XHO pacnpocT

11.1. IlporpamMmMHoOe€ o0ecneyeHHE:

B TOM YHCJIE 0TeUeCTBCHHOTO III)OI’ISBOJICTBEI

PaHAEMOro IMPOrpaMmMHOro obecneveHusl,

No Haspanie peKOMEHIyeMbIX [0 pa3zieyiaM u TeMaM JInuenszug
i IPOrpaMMBbI TEXHMYECKHX M KOMIIBIOTEPHBIX
cpencTB 00y4eHHs
1 | MS PowerPoint 67580828
2 | LibreOffice cobommoe 110
3 | OC Anst OGpazoBanme 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoncympranTllmoc 503/KJI
7 | Android OC csoboanoe I10
12. MATEPUAJILHO-TEXHNYECKAS BA3A, HEOBXOJAUMASL IS
OCYIIECTBJIEHUMS OEPA30OBATEJBLHOI'O IPOLECCA IO JUCHUATIIMHE
HaumeHoBaHHe HaumenoBanue | OcHameHHOCTD | IIporpammsoe
AMCIATUIMHDI cHenuaJbHbIX CIeHAILHBIX MoMenIeHHil n | ofecnevenne ‘
‘ (MonyJast), MPaKTHK noMeImeHui U | moMeneHMii oIS
B COOTBETCTBHH C | TIOMEIIEHMH VIl | CAMOCTOSTEIbHOMH padoThI ‘
‘ y4eGHBIM IJIAHOM ‘ caMOCTOATEbHOM |
padoThl - - |
" B1.0.17 Beenenue B | 424 (196084, r. CankT- | Creyuanusuposannasi mebeno: | MS  PowerPoint, |
OUOTEXHOJIOTHIO ‘ [Metepbypr, CTOIIBL, CTYIIBS, JIOCKa, i’f‘;‘efgt‘f‘? 67580828,
‘ UepHUrosckad yi, A. 5) ‘ WUTFOCTPATUBHEIA MaTepual B c};o%eonﬂgc:ho,
YuebHas aynaropus | popme KOMIBIOTEPHEBIX | OC | AT ‘
‘ s IpOBEIEHNs | NPE3CHTAINH, IIAKATHI, | OGpasoBaHue 8,
3QHSTHH CEMHUHAPCKOTO | NeMOHCTPAIlHOHHBIA AA0.0022.00;
‘ TOa, TPYNIOBBIX U | MaTepual o TEMaM. ABH,? "MAPK- |
‘ WHAIABUAYAIBHBIX ‘ Texnuuecxue cpedcmed 381162’01 415]1 5“ HensiA |
KOHCYJIbTalld, o6yuenua: HOYTOYK, | MSWindows T )0,
‘ TEKyIEro KOHTPOJs M | IIPOCKTOP. nuiensus 67580828;
‘ IPOMEXYTOYHON Jlabopamopnvle CTOJIBL, BECHI, EHCTeMa -
aTTECTAIUH. engrpucdyra, TOMOT€HHU3ATOD, OHCYIBbTAHTLLUIIOC, ‘
‘ : Ilih P_(by METP MaI‘HI/ITHEIl)SI mantensi 503/KL;
’ Android oC, ‘
MEIIaJIKa, TEPMOCTAT | ¢poGommoe 11O
| 3NEKTPAUYCCKIH | |
| CYXOBO3/IyIIHbIH,
‘ JIaMUHAPHBIA OoKc, |
‘ ‘ Koj0OHArpeBareb, ‘ |
IEpCHOCHAS  JlaMIla YOII,
‘ ‘ MHKPOCKOIT ‘
‘ JTIOMMHECIIEHTHBIMA, mKad
ME/TUIHHCKHH J1ab0paToOpHBIH ‘
‘ METAITHYCCKUHM, ‘ ‘
| ‘ CTCPUIU3ATOp ] |
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412 (196084, r. Cankr- |

[MetepOypr,

UYeprurosckas yi, A 5)

ayauTOPUs
IpOBEACHHS ‘
3aHATHH CEMUHAPCKOTO

VuebHasg
IS

TANA, TIPYNIOBBIX
HHIUBALYATBHBIX
KOHCYJIBTALAH,

TEKYIIEro KOHTPONsS H

IPOMEXKYTOYHOM
aTTECTAIUH.

|

CYXOBO3JyIIHBIH,
MMKPOCKOIIBI, MPEIMETHBIC U
MMOKPOBHEIE CTEKJIA,
COMPTOBBIC TOPEJIKH, bax
meTnay, NWHIETHI, Kpacdmue
pacTBOPEI, HMMCPCHOHHO®
Macjao IOJOCKATENbHHULBI C
MOCTHKAMH,  €MKOCTH €
Jie3pacTBOpaMu,

TOMOTEHM3aTOP, TCPMOCTAT.

Cneyuanusuposannas mebeiv:
CTOJEI, CTYJIbA, J0CKa,
HILTIOCTPATHBHBIA MaTepral B
dbopme KOMIIBIOTEPHEIX
Npe3CHTALHIH, TIJIaKaThl,
JE€MOHCTPAIIMOHHEIN
MaTepual IO TeMaM.
Texnuveckue
obyuenus: HOYTOYK,
IIPOEKTOP, 9KpaH,
SIEKTPUUECKHH pasbeM UL
BX0J@ B UHTEPHCT.
JaGopamopnbie cTONB! MKad
MeIALUHCKHE TabopaTopHBIH
MeETANIMYECKUN,
TOMOTEHM3aTOP, Ph—MmeTp
VHUBEPCAIBHEIN, KOMIIApaTop
(ammapat Muxasnuca),
MaTHHUTHAs MeIaKa, Jiamia
VoI, npeaMeTHple  H
[IOKPOBHBIC CTEKIIa,
CIIMPTOBBIE TOPEJNKY, bax
OeTTH, NHMHIETHI, Kpacsiue
PacTBOPEI, AMMEPCHOHHOE
MacJIo HOJIOCKATEIbHHUIBL €
MOCTHKaMH, EMKOCTH  C
JIe3pacTBOPaAMH,
nabopaTopHOe
nepeMenHBaronee
ycTpodcTBO,  OHOTEPMOCTAT,
armapat KpoTosa, 5KCHKATOD,
MHKpPOaHa’pocTar,
CTEPHIIN3ATOPHI
ropsA4CBO3AYLIHEIC IBYX
pasHBIX THUIIOB, mKad
BBITSDKHOM, OaHs BOJSHA.

cpedcmea

MS PowerPoint,
nurensua 67580828,
LibreOffice,
ceoboauoe I10; ‘
oC AneT |
O6pazopaHue 8,
AA0.0022.00;
ABUC "MAPK-
SQL", JIALEH3UA
02102014155; ‘
MSWindows 10,
muneH3us 67580828;
Cucrema
KoncynsranTllmoc, ‘
munersus 503/KJL
Android 0cC,
cBoboauoe [10

206
YUTAIbLHBIA
(196084, .
IeTepOypr,

Bonpmoit ‘
3an
Cankt-

1L

UepHUTOBCKas, TOM 5)

TTomeuieHue

Creyuanuzuposanias mebens:
CTOJIBI, CTYJIbS .

Texnuueckue cpeocmea
ofyuenus:  KOMIBIOTEPHl C
NOJKIIOYEHHEM K CETH

ana | «VHTEpHET» ¥ JOCTYIOM B |

MS PowerPoint, |
nuneHsut 67580828, |
LibreOffice,
csoGomuoe I10; ‘
ocC ANbT
O0pazoBanKe 8,
AAQ.0022.00;
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CaMOCTOATENBHOH ‘;éKTPOHHyIO o ABUC ~ "MAPK- |
paboTEI HH(OPMAIHOHHO- SQL",  JmueHsuA

02102014155; |
‘ 00pa3oBaTENILHYIO CPENY MSWindows 10,
nuneHsua 67580828
‘ Cucrema ‘
. Koncynsrantllmoc,
‘ nuuensus 503/KJi; |
Android ocC,
‘ ceoboanoe IO |
| 214 Maslii YUTANBHBIHA | Cneyuanusuposanuas mebens: MS PowerPoint,
‘ san (196084, r. CaHKT- | CTOJIBL, CTYNIbA nuuensns 67580828;
LibreOffice,

‘ TetepOypr, yi. | Texnuueckue cpedcmea | o e uoe TIO:; ‘
UepHHUTOBCKasi, JOM 5) o6yuenus. KOMIBIOTEPEL € | OC " ATET ‘
[ToMenienue ans | MOmKIMOYeHHeM K CETH | OfpasosaHue 8,
CaMOCTOATEIbHOI ‘ «VlHTEpHET» H JOCTYIOM B AA0-0022-09;
paboTEL 3JIEKTPOHHYIO gglfc nxggi ‘

‘ uH(QOPMALIHOHHO- 02102014155;
| 00pa3oBaTeNbHyO CPEIY MSWindows 10,
‘ nuueH3nst 67580828;
‘ ‘ Cuctema
KoucynstanTlLnoc, |
‘ THLICH3HS 503/KJI; |
Android OC,

_ ceoboanoe [10

‘ 324 Otnen | Creyuanusuposannas mebenn: MS PowerPoint,

‘ HHPOPMAIHOHHBIX CTOJIBL, CTYMBS, CIEIHaIbHbII i@;‘e’g;‘; 67580828;
texuonoruii (196084, r. ‘ WHBEHTAph, MaTepHalbl H céorﬁeoﬂml)?ho_ oc

‘ Caukr-IleTepbypr, ya. | 3allacHBIE yacTu VTS | Aner oﬁpaw’BaHm
UepHuroBckas, IoM 5) npoPHUIAKTHISCKOTO 8, AA0.0022.00;

| [TomenicHYe a7 ‘ 0OCIy)KUBAaHHA TEXHUYECKHX ABHC "MAPK- |
XpaHEHHs u | cpencTs o0yuenns SQL",  JHUCH3UA

02102014155;
npoHUIaKTHYECKOTO MSWindows 10,
0 CIty KUBAHNS ‘ nunerswa 67580828;
y4eOHOT0 Cucrema
00opyI0BaHHUs ‘ KoncynbrartlLmoc, ‘
‘ JLEH3HA 503/KJL;
Android ocC, |
| cpobomuoe IO

‘ 417 momemenne aus | Jlabopamopnvie CTOJIBL, |
XpaHECHHUA CTybs, 1IKa MEIMLMHCKHH ‘
obopynoBaHMAS H | mabopaTopHBIA
npo(GUIAKTHYECKOTO METAJLTIYECKHUH, mxad ‘
006CITyKMBaHUS. ‘ JKENC3HBIH (ceiid), |

‘ ‘ XOJIOTHIBHUK OBITOBOM,

TEPMOCTAT TC-80, |

‘ MEKPOCKOMBI, ~ LEHTpHGYTa,

421 mnomemenwe g | [llkadp  COCTaBHOH,  CTOJBI

‘ XpaHEeHUS [IICHEMEHHEIC -2, CTOI
‘ 06opyAOBaHUA U | pyKOBOIHUTEI, CTyTbA,
npodUIaKTHIECKOTO XOJIOAMIIBHHK OBITOBOM,
‘ 00 CITy >KMBaHHSL. naGopaTopHEI  €TOJ, IKad

| MEIUIMHCKUH CTEKJISTHHBIH.
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Boxe Ne 3 CrousapHas | Cneyuanusuposannas Mebens:

mactepekas (196084, r.
Cankr-IlerepOypr, yiI.
YepHUTOBCKAA, JOM 5)
[Tomemenue s
XpaHEeHUs u
poQHIAKTUYECKOTO
o0cy>XKMBaHuA
yaeOHOTO
00opyIOBaHHMA.

CTOJNBI, CTYJbsl, CIEIMAIILHBIA
MHBEHTapb, MaTepuabl ULl
PO HIAKTHIECKOTO
obcy>KMBaHuA MeOEH.

Ipunoxenue 1

Ha 36 UL

Pa6ouyio mporpaMmy COCTaBHII
KaHJ. BET. HAYK, JNOIEHT

i

7
/4
- [Tpuxoxpko E.H.
/

—
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ITpunoxenue 1

MUHHCTEPCTBO CEIBCKOI0 xossiictBa Poccuiickoit Denepanuut
®enepanbHOE TOCYAApCTBEHHOC GroKEeTHOE 00pa30BaTeNIBHOE YIPEKIL
BBICILIEI0 00pa30BaHUA

«Canxr-TleTepOyprekuii roCyapCTBEHHBIN YHHUBC
MeIULHBD

HUE

pCUTET BETEPHUHAPHOH

Kadeapa MEUKPOGHOIOrHH, BUPYCOJIOTHHA 1 HMMYHOJIOTHH

®OHJ[ OIIEHOYHbIX CPEACTB
TEKYLIero KOHTPO/IsI/IPOMEKY TOUHOH aTTeCTalHH o0y4arouuxcs IpH

ocsoennu OIOII BO, peannsyrouiei ®rocC BO

«BBEJEHHUE B BUOTEXHOJIOI MIO»

Y pOBEHb BBICIIEr0 00Pa3OBAHNS
BAKAJIABPUAT
Hamnpasnesue OATOTOBKA — 06.03.01 buoJiorus
Ipo¢uap brosxkoaorus
Ounas ¢popma oOyUeHHA

Ton Hayana MOATOTOBKH - 2026

Canxt-TletepOypr
2026 T.



. TIACIIOPT ®OHIIA OLIEHOYHBIX CPEJACTB

Ta6mmna 1
N I —
‘ Taomaua 1 Ne | @opmupyemble | Konrponupyembre pa3IleJlblTOIleH0‘IHOC
‘ KOMIETCHIHH | (TeMBbI) AMCIMILIHHDI { CpeACTBO ‘
1. | OTIK-5 - cnocobeH ‘ OnpenencHie OHOTCXHOJOTHM  KaK KonnoksuyMm, ‘
‘ IIPAMEHATD B | Haykh B 00nacTu IIPaKTAYECKOM ‘ TeCTEI
‘ npoeCCHOHATBHON ‘ JEeSTENBHOCTH UYeNoBeKa, 3agaud H ‘ |
JICATEIBHOCTH TICpCIIEKTHBEI OMOTEXHOJIOTHY B XXI ‘ |
‘ ‘ COBPEMCHHEIC peke. BUOTEXHOJIOTHSL KaK OOHO W3 |
‘ ‘ IPEACTABICHUS 06 | JpeBHEHINX HalpaBJICHUA ‘ |
OCHOBaX neateapHOCTH denoseka. IlonsTHE O
‘ ‘ GHOTCXHONOTMYECKUX M | GHOTEXHONOrMYECKOM MPOM3BOJCTBE ‘
\ ‘ OHOMETUIHHCKUAX ‘ (BTTI). BHOTEXHOJIOTMIECKHH 00BEKT ‘ |
IPOU3BOJCTB, TCHHOH ‘ (BTO). TakcOHOMHYECKHME TPYIIIBI |
‘ ‘ UIDKEHEPHH, ‘ IpoAyleHToB.  MHKpOOPraHu3MbI ‘ |
| HaHOOHOTEXHOIOTNH, kaKk  OOBEKTHl  OHMOTEXHOJIOTHWH. |
MOJIEKYJIAPHOTO ‘ TpeboBanus K  IOpOmyLIEHTaM. | |
‘ ‘ monenuposannst (OITK-5); | XapakTepucTHKa OCHOBHBIX
‘ ‘ OIIK-5.1. TIpumenser B | IPOXYHCHTOB GRAS. BrooOBEKTHI \
‘ npoecCHOHAIBHON pAcTHTENBHOTO IPOMCXOK/ICHUA B |
‘ JESITENBHOCTH OHOTEXHOIOTHH.
| | COBPEMEHHBIE ’mou remmofi  mwkesepun B | KOJUIOKBUYM, |
2. NpeACTaBJICHHS 0 | GHOTEXHONOTHA. Tlomyyenue ‘ TEeCTHI ‘
‘ OMOTEXHONIOTHICCKUX ~ H ‘ IPOJyLICHTOB c TIOMOIIIBIO |
OUOMeTUIITHCKUX KIICTOYHOM u TeHETHYCCKOR |
‘ IPON3BOACTBAX. ‘ WHKeHepyuH. BeKTophl ¥ (epMEHTEL ‘ ‘
‘ OIIK-5.2. IIpuMmeHser B ‘ TIpUMeHsIEMble B T€HHOH MEDKCHCPHH. ‘
‘ ‘ npodecCHOHATIBHON TpaguuoHHbIE TEHETHYECKUE ‘
| ‘ JESATENBHOCTH METOZBL YCOBEPIICHCTBOBAHM | |
COBPEMEHHEIC ‘ pacTeHuil: MOMy4eHHEe TPAHCTCHHBIX ‘
| ‘ [IPEACTABJICHHL 00 | pacTeHHH. [P it OIpeAcIeHHA |
‘ OCHOBax reggoit | TMO B KopMax M IHIICBBIX |
‘ HH)KCHEPHH, IPOTYKTaX. .
" | HaHOOMOTEXHOJIOTHH, BHOTEXHOJIOIMHA ¢ HCIOIH30BAaHHEM | KoJIOKBHYM, |
3. MOJIEKYIIAPHOTO pacTeHHH. Knerounas KynbTypa ‘ TeCTHI ‘
‘ ‘ MOJICTTUPOBAHHKS pacTeHui. KynbTHBHPOBaHHE
‘ TIK-1 - crioco0eH ‘ PaCTHTENBHBIX KJIETOK " ‘ ‘
‘ 9KCILUTYaTHpOBATh IIPOU3BOJCTBO [OJIE3HBIX | |

COBpEMEHHYIO alapaTypy | COe/HEHHH. IMonyyeHue KyIbTYPbI
u  oGopyZOBaHHE [ | IPOTOIIACTOB ~ PacTeHHA M HX
BBITTOJTHEHHS HAy4HO- | NCHOJIB30BAHAE I TOJIYICHMA

‘ HCCIIEIOBATENBCKUX mote3Hbx coexuHenuil. Cos3naHHe
‘ MONIEBHIX U 1a00paTOPHBIX ‘ HOBBIX cOpTOB pacTenui. KynbTypel
‘ GHOIOTHYECKHX paboT: ‘ KIETOK M TKaHell B CO3/JaHUU HOBBIX
MMK-1.1 [IlpuMmenseT B | COPTOB pacTeHuii. Kynerypbl

‘ cBOEH JEATEIbHOCTH | KJIIETOK U IIPOTOILIACTOB pacTeHu# 1 ‘ '
‘ ‘ AHATTMTHYIECKOE WX WCIONB30BaHUE JJIS MOJy4CHUA ‘ ‘
nabopaTopHOe | moJTe3HbIX coemmuenuii. KnonanbHoe

‘ o0opynoBaHHE; CPEICTBA ‘ MHKpPOpPa3sMHOMKeE- HUE U ‘
BBIYUCIUTEIBHOA 03/(0pOBJeHE pacTeHuH. Merozpl ‘

‘ ‘ TEXHHUKY, KOMMYHHMKAIHU ‘ KIOHHPOBAHKS, IPHHIIAIIGL,

|- | ¥ CBS3M, | mepcrieKTHBBI ICTIONB3OBAHMAL. I
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| | TIK-1.2.
1a00opaToOpHEIC
HCCIIeOBaHUA,
aHaIu3Bbl
IPHPOAHEIX
paboTarh
AHATHTHYECKOM
nabopaTopHOM
000py/IOBaHHH;
HCIIOJIB30BaTh
ABTOMATH3HPOBaHHbIC.
| CHCTEMBL KOHTPOJIS
| 5KOJIOTHYECKOTO
COCTOSTHMS TEPPHTOPHUIL.
[1K-3 - roToB IPHMCHATDH
‘ | Ha mpowm3BoOACTBE (a3zoBbIC
| o6menpodeccHOHANBHBIC

"'— o COBPEMEHHOH OUOIIOTHH :
6 ‘ K-3.1. Ilpumenser B
| l cBoeii HESTENHHOCTH

TIpoBogut

00pasloB;
Ha

w

3HAHUA 0
‘ METOMOJIOTHIECKIX
‘ JOCTHKECHUAX
| HepCIeKTUBHBIX
‘ HalpaBJICHUIX
‘ COBPEMEHHOH OUOJIOTHH.
‘ ‘ IIK-3.2. BnageeT
4‘ COBPEMEHHBIMH METO/[aMH
OGHOIOTHYECKUX
‘ MCClleIOBaHUH.
‘ TK-6 - cnocobeH
‘ NpUMEHSTh HA MPAKTHKE
METOABl  YIPAaBICHHS B
| | chepe OUONOTHUECKUX U
‘ OHOMEIUIIHHCKAX
‘ IPOU3BOJICTB,
MOHHTOPMHIA H OXPaHBI
TIPUPOJHOK cpensl,
‘ ‘ IPUPORONOIb30BAHNU,
‘ BOCCTAHOBJICHUS M OXPaHbI
OMOpeCypCoB,;
‘ IIK-6.1. Ilpumensger Ha
‘ IPaKTHKE METOJTBI
‘ yIpaBIIeHHU chepe
‘ GHOIOrHUECKUX
OUOMEUITUHCKHX
| ‘ [IPOU3BOJCTB

51

B

‘ ] MK-6.2. HpI/IMeHSICT Ha llnﬂyqeﬂne BOAOPOAA.

3aMepsl, | fesTenbHOCTH. IIyTd  pacIIMpenus
OTOOpaHHBIX | FPAHHIL

3HAHUS TCOPHUU U METOHO0B | BpeAUTECIIMH paCTeHI/IfL

JnazorpodHEle  MHKPOOPTaHH3MEL ‘ KomnokBuyM, ‘
Tensl a30TQUKCANMHE U IPOAYKTHI UX | TECTHI |

%} [IOBBIICHHS
s dexTuBHOCTH OHOIOTHICC- ()
dukcanun  atmocdepHOro  asoTa.
[Tonyuenue OHOTOTUIECKAX
ymoOpermit. | |
Jna30Tpo(HEIE  MHKPOOPTAHU3MBL | KonwtoKBuyM, |
[enbl a30TQUKCAIUA B IPOAYKTEL HX | TECTHI |
JesTenbHOC- TH. [yTH paclIipenns | |
TpaHuIl u HOBBLINICHUSA

s¢pdexTHBHOCTH OHOIOrHYEC- Koi&‘ ‘
dukcauuu  aTMOC(epHOro  asora. ‘
ITomy4uenue OHOIIOTHYECKHX

yao0penui. Tomyyenue ‘ |
GUOTOrMIecKUX CpeacTB OOpBOBI € ‘ |

IIpenaparos.

H | GUOTOTLIMBA.
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00BEKT
[Tpou3BOACTBO
Hmxenepuas SH3UMOJIOTHA. |
BrocuHTE3 OGHOJOTHIECKHX ‘ |
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JIeKapCTBEHHBIX IIPENapaToB. I
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MHAKTHBHPOBAHHLIX BalliH IIPOTHB ‘ TeCTHI ‘
OaKTepHAIBHBIX U BUPYCHBIX ‘
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BaKIIMHHBIX IITAMMOB. ‘ ‘
TIpUroToBNCHAE  JIMATHOCTHIECKAX ‘ ‘

Mmukpobuonorus. | KoJamokBuyM, |
O€eJIKOB | TeCThl |
OpraHu3MOB. ‘ ‘
HEPBUYHBIX
depmeHTBI  KaK ‘ ‘
GUOTEXHOJIOTHH. ‘
(epMEeHTOB. ‘

BuorexHoyoruss B nponsBonCTBe—rKonnoxBnyM, |
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®oTOCHHTE3 OCHOBa
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3. [EPEYEHBL KOHTPOJIBHBIX SAJJAHUI 1 VHBIX MATEPHAJIOB,

HEOEXOJIVMBIX VLI OLIEHKH 3HAHMIL, YMEHW, HABBIKOB U OIILITA
NEATEJIBHOCTH

3.1. TunoBbie 3a1aHUA 1JIS1 TEKYIIETO KOHTDOJIS YCIEBAEMOCTH

3.1.1. Bonpocs! AJs KOJJIOKBHYMa

Bomnpochl A8 OMEHKH KOMIETCHIHH: OIIK-5 «Cnocobern npuMEHATE B npodecCHORATLHOR
JeATENLHOCTA ~ COBPEMEHHbIe  IIPE/CTABIICHHA o6 ocHOBaX OHOTEXHOJIOTHYECKMX U
6HOMEIHIMECKAX TIPOMSBOICTB, ICHHON HIDKCHCPHH, HAHOOMOTEXHOJIOTHH, MOJIEKYSPHOTO
MOJEIUPOBAHHSY.

IK-5.1. [lpumeHsIeT B npodecCHOHANBHOH IeATENBHOCTH COBPEMEHHBIE NPENCTABICHIA O
6HOTEXHOIOTMYECKHX M OHOMETUIIMHCKAX NPOH3BOACTBAX.

CyIHOCTE ¥ 33/[a4¥l FeHHOH HHKCHCPHUH.

TlepeunciuTe 3TaNbl MOMYYeHAs TeHCTHICCKH MOAGHIMPOBAHHBIX MHKPOOPTaHU3MOE
IPOXYLIEHTOB.

OxapakTepu3yiATe CIIOCOOBI IOy ICHHS T€HOB myTEM CHHTE3a.

OxapaKkTepH3yuTe CIIOCO6BI MOyJeH s TEHOB [Ty TEM BBIACTCHMS 13 JTHK.

IoHsTHE BEKTOP B TEHHOH MHXCHCPHH. Tpe6GoBanus K TeHETHISCKAM BEKTOPAM.

OIIK-5.2. IlpuMeHseT B npodecCHOHANLHOA NEATCIPHOCTH COBPEMCHHBIE TIPEACTaBICHHA 06
OCHOBAX TeHHOM HIKEHEpHH, HAHOOHOTEXHOIOTHH, MOJIEKY/ISIPHOTO MO/ICTHPOBAHNA

OxapaKTepU3yHTe BEKTOPBI UL IIEpeHOCA reHeTHYecKoi MHGOpMAIEH B IPOKAPHOTHHCCKHC
KIIETKH,

OxapakKTepu3yHTe BEKTOPHI LA IIepeHOCa reHeTHUYCCKOM HHPOPMAIIUH B SYKapHOTHICCKAE
KIIETKH.

[IpUHIUIBEI CO3aHHA FeHeTHYeCKOM KOHCTPYKUIHH Ha OCHOBE ILIa3MHJIbI 1 GakTeprodara.
BBeerre BEKTOPa B OPraHu3M-PEHIHEHT.

. VnenTuduKanys (CKPHHIHT) ¥ 0TOOp KJIETOK, KOTOPBIE npro6peny KelaeMbliil TeH WK TEHbL.

Bomnpochl A8 OUEHKH KOMIETCHIMMH: [IK-1 «CnocoGeH SKCIUIyaTHpOBaTh COBPEMEHHYIO
anmapaTypy # O0OOpyAOBaHHE JULL BBIMO.IHCHHA HAYIHO-KCCIIEIOBATENBCKIX MONCBRIX 1
1a6OpaTOPHEIX OMOTOTHICCKHX paGoT».

K-1.1 [TpuMeHseT B CBO€H NEATCIBHOCTH aHATATHUCCKOe abopaTopHoe O0OpYIOBAHHE;
CpeACTBa BHIMHMCIUTEFHON TEXHUKH, KOMMYHUKAIIMH U CBA3H,

VICTOYHIKH TIOJyYEHHAS POMBIILICHHBIX IITAMMOB IPOYLICHTOB. TaKCOHOMHYECKHE TPYNILL
IIPOJYIIEHTOB.

TpeGoBanusl, NPEIbSBISIEMBIE K IIPOYICHTM BT npoteccoB. MUKPOOPraHH3MBI GRAS.
Kparkas xapakTepHCTHKA STaroB OHOTEXHOIOTHIECKOTr0 Ipoliecca.

(OCHOBHBIC KOMIOHEHTHI TUTATE/IBHBIX Cpejl Al KyIbTHBUPOBAHI HPOJYLICHTOB.

TIpUHIWMIIEL KOHCTPYAPOBAHHS MATATCILHBIX CPE. Kak moi6HpaioT cOCTaB IMATATEIbHOM CPeIIb!
(TIC) 111 KaXKa0ro BUAA npoayLeHTa? Kax oneHHBaIOT Ka4eCTBO TIC?

XapakTeprCTHKa CHIPBEBBIX HMCTOYHHKOB PACTUTENBHOTO ¥ JKMBOTHOTO HPOUCXOXK/ICHNUS, &
TAKKE U3 OTXOLOB TIPOU3BOACTBA VIS KOHCTPYHPOBAHHSA [IUTATENBHBIX CPE.

TK-1.2. [TpoBouT nabopaTopHBIC HCCICNOBAHIT, 3aMephl, aHATH3Bl OTOOPAHHBIX MTPUPOAHBIX
oGpastos; paforarh Ha QHATHTHHECKOM naGopaToproM OGOpYAOBAaHMH; HUCHOJIL3OBATH
ABTOMATHM3UPOBAHHBIE CHCTEMBI KOHTPOJIS SKOJIOTHIECKOTO COCTOSTHUSA TCPPHTOPHH.
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33.
34.
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37.
38.

39.

[lepeunciyTe ClaracMple M SMICMEHTEI BT npouecca.

HazoBKTe TAKCOHOMHMYESCKHE IPYIIIBI IPOYLEHTOB.

ICTOUHMKY TIONYYE€HAS TPOMBIIUICHHBIX IITAMMOB IPOIYLEHTOB.
Tpe6GoBanus, IPEABABIACMBIC K npoxyueHTam BT Iponeccos.
OxapakTeprA3yiTe MIKPOOPraii3MEl GRAS.

TaiiTe 0ONIyrO XapaKTEPUCTUKY GHOTEXHOJIIOTHYECKHUX TTPOH3BOACTB.
IlepeunciuTe STaNbl GHOTEXHONOTHHECKOro mpouecca.

Bonpochl A ONEHKH KOMIETCHINH: [TK-3 «0TOB NPUMEHATH HA MPOU3BOJCTEC 6a3oBEIe
o6menpohecCHOHANBHBIE SHAHMSA TEOPUH M METO/IOB COBpEMEHHOH GUOJIOTHHY.

MMK-3.1. ITpumenseT B cBoeil NeATEILHOCTH 3HAHHA O METOIOJOTHYESCKHX JIOCTHKEHMUAX H
TEPCIEKTHBHBIX HAPABICHIAX COBpEMEHHOH OHONOTHH.

HazoBuTe 0Tpaciy HApOAHOIO XO3SHCTBA, TC IPUMEHAIOT KyIbTYPhL KICTOK pacTeHH.

Poms KK 1 K Tkanei B OMOTEXHOIOTHH.

V¢10BAs TIONYUYEHU W KyJIbTHBAPOBAHHAA M30JTHPOBAHHBIX TKaHEH pacTEHHIA.

MeToas! KyJBTHBHPOBaHHA KICTOK, TKaHell ¥ OpTaHOB PacTeHMH Ha HCKYCCTBEHHBIX
IMATATENLHBIX cpelax.

TIK-3.2. Biiajgeer coBpeMEHHBIME METOAAMH GHONOTMUCCKIX UCCICIOBAHIM].
3HadYeHUe TOTUIIOTEHTHOCTH PACTUTEbHBIX KISTOK IPH KyJIFTHBUPOBAHHUH in Vitro.
KannycHble TKaHH. TeXHONOTHS IOTy CHIL KaJuIyca.

MeToasl BBIIEIEHUS IPOTOIIACTOB.

[lepeunciute cOCOOb! KyIbTHBAPOBAHMSA [IPOTOIIACTOB

Bonpocni [If ONEHKH KOMIIETCHIHNA: [K-6 «CrocobeH NpUMEHATh Ha MPAKTUKS METOMBI
yrnpasiends B cdepe OHONOTHICCKHX M GrOMEIMIIMHCKIX [POM3BOJCTB, MOHHTOPHHIA H
OXpaHBI IPAPO/IHOM Cpe/Ibl, NPUPOAOHONL30BAHNA, BOCCTAHOBJIEHUS U OXPaHBl OHOPECYPCOBY.

IK-6.1. TlpuMenser Ha IPAKTHKE METO/BI ynpasneHus B chepe OHOJOTHYECKUX H
OGHOMEANIMHCKUX IIPOU3BOJICTB

Tlepeuncrmre GakTepUANbHBIE NPerapaThl i 3AIMTHl PACTEHMH W MEXAHM3MBI JIEHCTBIA HA
[AaTOTEHHEL

BHOTEXHOIOTHS IPOU3BOICTBA SHTOMOIATOT CHHBIX OakTepHi.

BHOTEXHOIOTHA IIPOU3BOACTBA IHTOMOIIATOreHHBIX fHOIpenapaTos Ha OCHOBE IPHOOB
TexHOIOr s Oy IeH]s BUPYCHBIX SHTOMONATOTEHHBIX TIPEIAPATORE.

HasoBuTe poih AMa30TPOGHBIX MUKPOOPTaHH3MOE B TOBBIIICHIH IUIONOPOIHS OYB.

IIK-6.2. IlpuMeHseT Ha IPAKTHKE METOABL ynpapieHns B cdepe MOHHTOPHHIA H OXpaHbl
IIPHPOTHOMN CPEJIb, IPUPOSIOTIONE30BAHNAS, BOCCTAHOBJIEHHS K OXpaHbl 0HOPECYPCOB;

MexarmaM uazorpodHocTy. [lepesucimTe OCHOBHBIC IPYIIIE! HA30TPO(HEIX MEKPOOPTaHH3MOB.
epeunciute HauOONEES U3BECTHBIC GaKTepraNbHble yAOOPEHHS M MHUKPOOPraHH3MEL, KOTOPBIE
COCTaBJIAIOT UX OCHOBY.

TexHonorus TONy4eHHsS OHOIOTHYECKUX ynobpenuit. TIpoayLeHTEl, CPAEL, dhepMeHTALIMOHHASI
rexHyika. OcoOeHHOCTH NPUMEHCHUS.

3.1.2. TecThl
TecThl AJIS OLEHKH KOMIEeTCHITHH!
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OIIK-5 Cnocober TPHMEHATE B npodecCHOHANBHOM  NEATEIBHOCTH COBpPEMEHHBIE
IpefcTaBNeHAs 00 OCHOBAX 6HOTEXHOTOTHYECKHX U OHOMETHIHHCKUX MPOU3BOACTS, TeHHOR
HESKCHEPHY, HAHOOHOTEXHOIOIMH, MOTIEKYIIPHOTO MOJIETMPOBAHHS;

VHIMKATOPE] KOMIETEHIIIHA:

OIIK-5.1 [IpuMeHsCT B npodeCCHOHANBHON JCATENTBHOCTH COBpEMEHHBIC IPE/ICTABICHHA O
6HOTEXHONOTHYECKUX ¥ GUOMEUIMHCKIX IPON3BOACTBAX.
OIIK-5.2 [IpuMeHsET B Ipo)eCCHOHANIBHON JIESTENBHOCTH COBPEMCHHBIC IPE/ICTABICHHAA

06 OCHOBAX TEHHO} HIKEHEPHH, HAHOOHOTEXHOIOTHH, MOJIEKYJISIPHOTO MOJEIPOBAHHA
3AJIAHUS 3AKPBITOT'O TUIIA

3aganns KOMOHHNPOBAHHOTO THNA € BHIGOPOM O/IHOr0 BEPHOI0 OTBCTA U3 NpeII0KEeHHBIX
BAPHAHTOB

OIIK-5.1 IlpuMenser B npodeCCHOHANBHOR  ESTCHRHOCTH COBPEMEHHBIC
TIpe/CTaBicHAs 0 OHOTEXHONOTHICCKIX I OHOMEIUIIMHCKHX TIPOU3BOJICTBAX.

3apanue 1.
duzuyecKue Memoovl Oe3unmezpayuy Kiemox npodyyenma?
1. MHOTOKDATHOE 3aMOPaKMBAHHE-PA3MOPAKMBAHHC;
2. 00paboTKa WIENOUBIO;
3. NIpEMEHEHHE JUTHIECKUX (epMEHTOB;
4, meron (roranuu
Ortser: 1.

Jaganue 2.
Kax eui0ensiom yenesoi npooykm, ROKANU30EAHHBLE 6HYMPU KNEMOK?
1. KynbTHBHpPYIOT MPOAYIIEHTA 10 caMOpa3pyIIECHHU KIETOK;
2. PasjensioT KyIbTyPaIbHYIO XH/KOCTh H ouoMaccy,
3. PaspymaroT KJIETKH,
4. Jl06GapysAIOT KOAryJISHTBI B KYIBTYPalbHYIO KHJIKOCTb.
Ortser: 4.

3ananue 3.

Haszogume OCHOGHOT CnOCO6 CMepuausayuy. RUmMAamenpHox cped, UCNONbIYeMbIX OnsL
GUOMEeXHONOULECKUX NPOYEccos?

1. TApOBO3AYLIHBIM CIIOCOOOM;

2. o0Iy4eHHEM;

3. paguandeii B MabIX 03aX;

4. 06pabOTKOM aHTHCENTHKAM;

Ortser: 1.

3apanue 4.
[Tonsmue «6u006vexmy 6 bUOMeXHON02UY
1. Opranusm, HPOLYLHPYIOIIUH 1eneBoil NpoOayKT
2. OpraHusMbl, BBI3BIBAIOIIHC MUKpOOHYIO KOHTaMHHAIMIO TEXHOJIOTHIECKOTO
00GopyoBaHHs
3. (epMeHT, HCIOJIb3YeMBIH B neyeOHBIX LeJIIX
4. (depMeHT, HCIIONb3yEMBIH IS reHHO-MHKEHEPHBIX MPOIECCOB
Ortsert: 1.
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Jananue S.

ﬂ/l}l onpeaeﬂenuﬂ KOHYeumpayuu JICUBBLIX KIEMOK MMKpOOpZGHM.?MOG 8 cycnen3uu

UCRONBL3YIOM.!
1. Omrudeckuii cTaHAApT MYyTHOCTH,

2. Tloces Ha IIOTHBIEC IATATCIBHBIC CPE/IBL,

3. Tloxcuer B Kamepe I'opseBa;
4. Amumapat Koxa.
OtserT: 2.

3a/;aHuga 3aKpbITOIo THIIA HA YCTaHOBJIeHI/le COOTBETCTBUSA

3ajanmue 6.

Vemanogume  COOmgemcmeue MED!Cay OUON02UYECKUMU Memooamu ymuiusayuu

omx0008 U coobuecmsam MUKpOOp2anusmos

\ MeToAbl yTHIH3ANHH CoobmecTBa MUKPOOPraHH3MOB
Metanosoe «OPOKEHHEN, WK
‘ A 1 | JJuuauHKY CHHAHTPOMHBIX MYyX
OGHOMETaHOTEHE3

‘ B | KommocTupoBanue 2 | Meraro6pazyroue 6aKTepun

| AspobHEIe carpodUTHBIE MUKPOOPTaHN3MbI

‘ B | BepMUKOMITIOCTHPOBAHUE 3 P pod poop
OTXOJOB

’ MHUKPOOPTaHU3MB] B IIPHCYTCTBHH

I' | 300KOMIIOCTBI 4 poop pucy

JIOKIEBHIX YEpBEH (BEpMUKYIIBTYPBL); J

3anumuTe B TabnuIly BEIOpaHHBIE umbpm TIOJ[ COOTBETCTBYIOUIMMH OYK OyKBaMH.

A | B _
L | I

L r —

Otser: A2B3B4I'1.

Zaganne 7.

Yemanogume coomeememeue Me.’)IC()y mepmunamu u UxX  3HAYCHUEM npu

Kyﬂbmueuposauuu KIEeMmOK pacmeuuz}

E TgpMﬂHbl

3IHaueHUEe

KnonannHoe MI/IKpOpaSMHO)KCHI/IC 1

‘ A . BXOIAT B COCTaB NNUTATSIIBHBIX CPE
pacTeHui i
’>B OUTOrOPMOHB] H MX CHHTETHYCCKHE | , KyIpTHBAPOBAHHE U30JIMPOBAHHEIX KICTOK hi6 651
L aHAJIOTH Ge3BUPYCHOTO PaCTCHUEBOACTBA
Kamepa s BHIDANTMBAHMS ~ PAacTeHMH  C
‘ B | QuroTpoH 3 pa A pati P
| PEryIHPYEMBIMU YCTIOBUSAMHA CPE/IBL
T | ToTMnoTeHTHOCTE 4 | Cocrour n3 HenuddepeHINPOBAHHBIX KICTOK
[ CrnocobHOCTh ~ PacTHTENBHOM — KICTKH K
J1 | Kanmycnas TkaHb 5 =
" Pa3BUTHIO B TIEJBIA OPTaHU3M i

Sanumure BbIGpaHHBIe III/I(pr:I 101 COOTBCTCEYIOH_II/IMI/I YKBaMI/I
-

B I — — S

'_ A 1 B
B i

Otger: A2B1B3T'5/14.

Zananue 8.

Vemanosume cooOmgemcemetie Me.?/COy qbepMeHmaMu U UX UCNoJb3oganuem 6 2eHHOo

UHOICeHEPUY NPY NORYYEeHUYU RPOOYYEHINO8

®epMeHTHI

Hcnojb3oBaHue B TEHHOM MHKEHEPHI
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| \ 1 KaTanu3upyeT CUHTES JHK na mMaTpuLe PHK

A Jlnraza
- (hepMeHT PETPOBHPYCOB)
KaramsupyioT 00pa3oBaHue MakpoMOIIeK )
' b Pecrpukrassl 2 3HPYIO p P ¥
13 HU3KOMOJIEKYISIPHBIX BEIICCTB

| Karaym3upyeT KOBaJEHTHO® CBA3BIBAHUC
| B | Ionumepasst 3 yrneBonHo-(pOC(bopHoﬁ mermn JIHK rema ¢
| JTHK BekTopa (cumBaHue)

I VaHaroT W  Pa3pesalorT  OMpPEJICNCHHBIC
| T | O6parHas TpaHCKpANTA3A (peseprasa) | 4 [IOCJEeIOBATEILHOCTH HYKJICOTHIOB B
| | [ moseKyie JIHK (caliThl PECTPUKITUN).
3anummre B TAOIUITy BEIOPAHHBIC 1 pbl IO/ COOTBETCTBYIOMIMMH OyKkBaMH.
'l/Af/k' B L/Bdiyj/f‘__j
R IR S J— |

Orser: A3B4B2I1.

Jaganue 9.
Vemanosume COOMEEMCmeue Mexcoy sudoM GUONPEnapama U Yelblo e20 UCNONbI06ARILA
8 CeNbCKOM X033UCmee

cmee e s
| Bupa 6uonpenapara | Iean ero MCMOJIL30BAHH _||
| A | Macexrnn T 1 BakTepralbHOE ynoOpenne Ha OCHOBE
| " | Bacillus meganterium var. phosphaticum

BakTepuanbHOe ~ YROOpeHHE HA OCHOBE
«A30TODaKTEPHHY 2 | KiIyOeHBKOBBIX a30TPUKCUPYIONTHX
faxTepuil poja Rizobium

BakTepuanibHOe  yloOpeHue —Ha OCHOBE

(e | =
|

bosepuH 3 | cBOOOAHOKHUBYIIIHX a30THUKCAPYIOIHX

OaxTepuil
TIpemapat JUlsl 3aMIMTHL PAcTeHHH Ha OCHOBE

| T | Pusoropdun (auTparum) 4| Pe pat it 3 pacte .

L koummuoctop rpuba Beauveria bassiana
TIpemapaT Ul 3aUMTHl PACTCHHH Ha OCHOBC

U | ®ocdobdbakTeprH 5 | Lpenapat A% g

Bacillus thuringiensis var. insectus

JanummuTe B TA0IUIY BHIOpPaHHbIC 1(pBl M0J] COOTBETCTBYOIMMMH OyKBaMH. -
A | B B 1 r I
| |

| I BN

Orset: ASB3B4I2/11.

3apanue 10.
Vemanogume cO0Omeemcmeue Medic0y COOpYJCEeHUAMU U UX ynkyueti npu OHUCmKe
CMOYHBIX 800

P CoopyxeHust 1 ®Oynkuyus B 09HCTKE CTOTHBIX BOJ

A | Pemérku 1 | O6espoxmBanKe OCajKa HEPCA yTuny3anuei

B | BeH3oMac0yJI0BHTEIIN __] 2 | Mexannueckas 0UMCTKA OT KPYIHBIX ¢paxuuit

| B _T|7\3POTGHKI/I F OcaxcieHrie  4acTHIl  TTOCIKC GHOJIOTHYECKOH
OYHCTKH

I Bropu4HEIE OTCTOMHUKA . 4 | Ypanenue [IOBEPXHOCTHBIX 3arpA3HEHHH
5

)1 VIUIOTHUTEIH oCajKa PazmoxeHue opraaneCKnx Bem[eCTB C ITOMOINBIO
|_ || AKTUBHOrO Hja IpH I/IHTCHCHBHOfI aspanuu

3amuuuTe BBI6$aHHBIe 1Gpbl 10 COOTBETCTBYIOMIMMA 1 OyKBaMM:
[ V— i R - | [ | ! |
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[ 1 T S

Otper: A2B4BST3/11.

3aganug 3aKpLITOro THIIA HA YCTaHOBJIeHI/Ie HoCJeN0BATEIbHOCTH

OIIK-5.2 IIpumenser B npodecCHOHANBHOM  ASATCILHOCTH COBPEMEHHBIE
IpejicTaBIcHus 00 OCHOBaX FeHHOM MHKCHEepUH, HaHOOHOTEXHOJOTHH, MOJIEKYJIIPHOTO
MOJIETUPOBAHUSA

Zapanue 11.
Vemanosume NpABUNLbHYIO N0CIe006aMENbHOCb  NPOEEOEHUS. 6UOMEXHON02ULECKO20
npoyecca:
BHOTEXHOJOTHYECKAs CTAU,
BoiesieHne TpoyKToB OHOCHHTE3E;
KoHIEeHTpUpOBaHUe IPOAYKTA.
[ToaroToBUTENbHASA CTA/HUA,
. Paspenenue XUAKOCTH U OHOMACCHL,
Otser: 41523.

G

3apanue 12.
Vemanoeume  NpasULbHylo  NOCIe008aGMENbHOCHIb ombopa KNemox, NOLYHUBUIUX
2ubpudnyio niasmuoy E. coli pBR 322 codepoicaujux PEKOMOUHAHMHYIO JHHK:
1. Jlns  TONydeHMS  M30IMPOBAHHBIX KOJOHMM  KJIETOK,  ITOJyYMBIIAX
pexomGunanTHyro JIHK nemaot TIepBHYHBI [I0CEB HA CPEy ¢ aMIAIHIIHHOM
2. HakomneHHE KIETOK, IOIyTHBIIMX PeKOMOMHAHTHYIO JJHK wumu ruGpHmHYIO
ITa3MHULY
3. OT60p KOJOHUH, BEIPOCIIMX Ha CPEIE € aMITMIJUIMHOM H He PacTyluX Ha CPEIc
C TETPALHKJIHHOM.
4, TlepeceBalOT KONOHHUH CO Cpelpl C AMITHIJWIIAHOM Ha Cpely ¢ TEeTPanuKINHOM
METOJIOM IleperneyaTku
Otsert: 1432,

3apanue 13.
Vemanoeums — NpasWibHylo  NOC1e006aMENbHOCTb manog  MpucOmoeieHus
IHMOMONAMO2EHHBIX NPENApPAmos.
1. BeicyluMBaHHMe H KOHIEHTpaysd Ha PACTILUIUTENEHOM CYITAIKE.
2. Tny6uHHOE KyJNBTHBHpPOBAaHUE UIA MAKCHUMATBHOTO HAKOIUICHUS KJIECTOK H
tokcuna Bacillus thuringiensis;
3. CMenmmBague ¢ KaoJMHOM U pacopxa B KpadT-MemKH C TIOIU3THICHOBEIM
BKJIa/IBIIEM.
4. TlocnemoBaTeNbHOS HAKOIUIEHHE TMOCCBHOIO Mmarepuana B JabopaTopud X B
TMOCEBHOM allapare.
Ortsert: 4213.

3apaunne 14.
Vemanosume NpasuibHy0 NOCIE008aMeNbHOCTb CMaoutino20 HAKONAEHUA NOCEBHO2O
MAmMepuana MuKpoOp2anusmos 05 gHeceHus 8 buopeaxmop:
1. BHeceHus Macchl IPOIYICHTa U3 HHOKYJIATOPA B OuopeaKkTop
2. Bropoe MOKOJIEHHe Ha XHKOH Cpesie B npobupKax ¥ TPEThE B Konbax
3. 3aKOHCEpBHPOBAHHEIM MITAMM HMPOAYLIEHT
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4, TlepBoe MOKOJIEHHE Ha KOCOM arape B mpoOupKe
5. UersepToe TNOKOJEGHWE HA JKUIKOM CpeAe BO ¢pirakoHax, ¢ IOCIEYIOMWeH
3arpy3koil HHOKYyJIATOpa
Orser: 34251.

3apanme 15.
Vemanosume NpasuibHylo  NOCIE008aMeNbHOCMy  NPUSOMOGAEHUA 6uoyoobperus —
cyxo2o «Azomobaxmepunan:
1. BeicymmBaHue 6HOMACCH B PACIBLIATEIBHON CYHIUIIKE TIPH 65-75°C
2. KynprusupoBaHue GakTepuii IIIyOMHHBIM METONOM B KOHTPOJIMPYEMBIX YCIIOBHAX
JI0 HaJaIa CTAMOHApHOM (ha3bl
3. Ilomy4yennme TOCEBHOrO Marepuana azordukcupyomux  OakTepHid  poza
Azotobacter
4. PasjeNenne KyNbTYpaTbHOMN KIIKOCTH i GHOMACCEHI
CMeIMBaHIe OHOMACCH ¢ KAOIHMHOM H pacacopka B FepMETHIHBIC MEIIKA 0,4-
2,0 kr
Otset: 32415.

W

3AJJAHUE OTKPBITOI'O TUIIA
Zapanue 16.
C xaxoil yenblo UCNONL3YIOM IHMOMORAMOZEHNbIE npenapamol?
OTBeT: IUIsA SKOJIOTHYIHBIX METOZOB OOPLOBI ¢ BPEMTEIIMU pacTeHui.

Zamanne 17.

Oxapaxmepu3yiime yeib U CYuHoOCMo GEPMUKOMNOCIUPOGAHUSL?

Orer: 5T0 METOJ YTHIM3AMM OPTaHWYeCKHX OTXOJOB ¢ TIOMOMIBIO accoIyanuy
MHKPOOPIaHH3MOB B IIPUCYTCTBUH JI0KACBBIX uepBei (BEPMEKYJILTYPEL).

3ananune 18.

C Kkaxodi yenblo UCNOB3YIOM Kypunble IMOPUOHbL 6 uomexnono2uu?

OTBer; Ui OJIyYeHHs BUPYCHOH MacChl IPY IPOM3BOJCTBE BAKIMH IMArHOCTHICCKUX
AHTHIEHOB, JUTA aTTeHyaruy (ocnaGerus) BUPyCOB IIPH MOy 4CHHH BAKIMHHEIX IIITAMMOB.

3ananue 19.
C xakoti Yenwio 6 CebCKOM X03AUCMBe NPUMENAIOm npenapam «Azomobaxmepun»?
OtBeT: Kak GaxTepralibHOE yI00peHue UL oborainieHus I0YBLI a30TOM.

3apanue 20.

Umo maxoe akmugHblil Wi, NPUMEHSEMbLI NPU OHUCMKE CMOYHbLX 6007

Otser: TPHPOAHAs ACCONMALMSA MHKPOOPraHH3MOB, KOTOPBIC B KadecTBE HCTOYHHUKA
[MTAHKS MCIIOIB3YIOT OPraHHYeCKHe BeIeCTBa CTOHBIX BOA

[IK-1 Croco6HOCTBIO SKCILIyaTHPOBATh COBPEMEHHYIO amnaparypy H obGopynoBanue JULA
BBITIOJIHEHHS HayYHO-UCCIIEIOBATETIbCKHX TI0JICBBIX H NabOPATOPHEIX OUOIOTHIECKAX padoT

WHUKATOPH! KOMIIETEHIIIHA:

[IK-1.1 IIpumensier B CBOEH JHEATENBHOCTH AHAHTHHECKOE naboparopHoe 00OpYHOBaHKE;
CPEZICTBA BBIIKCIIATEIBHOM TCXHUKH, KOMMYHUKAIMH H CBSASH

TIK-1.2 TIpoBojut J1abopaTOPHBIE HCCIICNOBAHMS, 3aMEPEI, aHATM3BI OTOGPAHHBIX TPHPO/THBIX
obpasuoB; paboTaTh Ha aHAIMTHIECKOM naGopaTopHOM 00OpYINOBaHMUM; MCIONIB30BATH
ABTOMATH3HPOBAHHbIE CHCTEMBI KOHTPOJIS 9KOJIOTHIECKOr0 COCTOAHMA TEPPUTOPHH.
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3AJIAHUSA 3AKPBITOI'O THIIA

3aaHAs KOMOMHHPOBAHHOrO THIA ¢ BLIOOPOM 0/{HOTO BECPHOTO 0TBETA U3 NPENI0KEHHDIX
BAPHAHTOB

[IK-1.1 Tlpumenser B CBOCH JEATENHLHOCTH aHANATAYECKOe  J1aboparopHOE
06opyI0BaHKE; CPENICTBA BLIUACTHTEILHON TEXHUKY, KOMMYHHUKAMK U CBA3H

3ananue 1.
Kaxoe 060pydo6aniie npumensiom Ons noxy4eHus buozasa?
1. Amnaspocrar,
2. MeTaHTeHKH,
3. buo¢unbTpsr
4. AdpOTEHKH,
5. Ammmaduraropsl
Ortger: 2.

3apnanne 2.
C kaxoti yeavlo NPUMEHSIOM NOBEPXHOCMHO-AKMUEHbIE geyecmeda 8 buomexHono2uu?
1. CTUMyNANMH POCTa MUKPOOPTaHU3MOB,
2. Crepuin3aluu;
3. TlenorameHus,
4. BwimeneHus MUKPOOPIraHu3MOB.
Orsert: 3.

3apauue 3.
Cronbko cmaoduii 8b10e1A10m 8 AHAIPOOHOM npoyecce 6uomemanozenesa?
1. Hse;
2. Yertripe,
3. Tpm;
4. Tlate.
Oteer: 2.

3ananue 4.
Kaxoso cmpoenue niazmud NPUMEHAEMbLY 6 2eHHOT UHOICEHEPUU?
1. YacTu XpoMOCOM;
2. ApToHOMHBIE MOJIeKyJEt nuaeiEol JIHK;
3. JIByXHHUTYATBIE KOJIBIEBBIC JTHK ¢ HeCKOJbKMMU CaiTaMi PECTPHKIIMM,
4. VYwuactku monexys HPHK.
Oteer: 3.

3anaHue S.
C kaxoil Yyeavio 6 2eHHO UHIICEHEPUU UCRONbL3IYION «2enbl-MapKepoiy?
1. Jlns mOBBILICHUS aKTHBHOCTH pEeKOMOMHAHTa,;
2. Jlns o6pa3oBaHUs KOMICTCHTHBIX KJIETOK XO3S1HA,
3. Jlns MomudUKALMK MECTa B3aMMO/IEHCTBHS peCTPUKTAs © cybcTpaToM;
4. Jlna oTGopa peKOMOUHAHTOB.
OtserT: 4.

3agaHud 3aKpLITOr0 THIIA Ha YCTAaHOBJIEHHC COOTBCTCTBHS
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3anauaue 6.
Vemanoaume coomeemcmeue mexicoy gasamu pocma NpoOdyYeHma u CUHMe30M Yeie6ozo

npooykma

da3pl pocTa NPOAYLIEHTA CuHTE3 LeJEeBOro NpoIyKra B
1 | «kM-KOHIIEHTPAIAA 111 MaKCHMAaIbHOE
‘ A | OrMupanus
KOJIMYECTBO KJIETOK POy EHTA
B | Craunonapsas dasa 2 | Bropuunbie META0OTAThI
‘ B | JlorapudmMuIecKoro pocra 3 | TleppuHrbie METAOOIUTEI
. 4 | He BBIpabaTBIBAIOTCSA LETIEBBIC TIPOTYKTRL. Yucio
[ | Hauano cramuonapHo# ¢hasst
JKHBBIX KJIETOK 3HAUYATEIBHO COKPAIACTCH
JanqmmaTe B Ta6NMILy BEIOpaHHbie TU(PEI [0/ COOTBETCTBYIOMIMMHU OykBaMH.
A b '| B I |
| l |

OTtser: A4B2B3I'1.

3aganue 7.
Vemanosume cOOMBEmMcmaue Meucoy Memooamu KyAbMusuUposanus npooyyenmos U
06opydosarnuem, KOMmopoe 0Mli 3Mo20 UCHONbIYCME

MeToab! KYJbTHBHPOBAHUA Hcnoab3yeMoe 000pyA0BAHHE
TToBEepXHOCTHOE 1 | TpyOuarslid peakTop S-o6pasHoit GopMBI
B xauecTtse «GropeakTopoBy M.0. bonbline
B | [lepuomuueckoe rITyOUHHOS 2
TIO{HOCH], YANIKH TIETPH C IJIOTHBIMHU CPS/IaMA
B HenpepsiBHOE KyJIbTHBHPOBAHHE B | Onue (epMenTtep (OJXHOCTAMMIHBIA IIPOIIECC)
PEKUME TIOJIHOTO BRITCCHEHUA uny 18a 1 6onee dpepmenTepa
r HernpepbIBHO-TIPOTOYHOE 4 Krnaccuueckue 6HOpeakTops! ¢ MEXaHHICCKUM
L KyJbTHBAPOBAHHE wie SpmGbTHEIM CIIOco0aMH MepEMCIIMBAHNA

3anumpTe BHIOpaHHEIE IH(PBI MO/ COOTBETCTRYIOMNMY OyKBaMH.: o

A B | B \ r |
L | | | |
OtseT: A2B4B113.

3amanue 8.

Vemanogume COOmEemcmeue Mexicoy MemoOamu  KOHMPOAL MUKpOOUOL02UHECKOZ0
3aepAsHenUs 6030yxa Ha npeonpuaAmusIxX no npouseodcmsy buonpenapamos u MemoOUKot
uccaeo08anus

| MeToa KOHTPOJIA MeToHKA BbITIOJTHEHUS |
A \ 1 | IIpomyckaloT ~ BO3AyX  epe3 GuabTpel W ‘
AcnvipaliioOHHELH METON IOJICAMTHIBAIOT KJIETKH IIPH MHKPOCKOMHU HOCIE
| OKpaINHBaHHUS |
’f | 2 | Onpenenenme MEKpOOHBIX 9acTHM, OCEHAIOUMX HA
‘ CeMMEHTAMOHHBIH IOBEPXHOCTH Hamek [leTpu ¢ IIOTHOM MUTATENBHON ‘
.| Cpenoi. - _‘
B | 3 | OcymecTBIAIOT € HCIOJB30BAHACM anmapara
MeTto $unsTparun
| ‘ Kpotona - ‘
‘_ 3anumuTe B TaGIHIy BEIOpaHHBIE IH(PBI TO COOTBETCTBYIOMMUMH OyKBaMH.
A b | B

.
| —

Oreet: A3B2B1. o -
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Bananne 9.
Vemanosume COOMBEMCMEUE MeCOY HUCHBLMU NOMEWEHUAMU U PEKOMEHOYEMBLMY
npedesamu MUKpOOHOU KOHMAMUHAYUY coznacto npasunam GMP

[ Kiace YHCTBHIX OMemeHni | PexomenayeMble Mpeaeabl MHKpPOOHOM ‘
xontavuaanun B KOE/M Bo3yxa -
A | A 1| 200 B _‘_
}ﬁ '| B 2 100 J
B | C 3 <1 I
(4| D 4 10 ]
3amuuETe B TGy BROpaHHBlE MHQPH! HOJ COOTBETCTBYIOMMMH OyKBaMH. -

I A | B [ B | I
[ | [ | l

Ortset: A3B4B2]11.

3aganne 10.
Vemanogume — coomeemcmeue — medcoy — KAacCcom  HUcmonivl npeoHasHayeHuem
nomewenuii/30n coenacto npasuram GMP

| Kaace yncToThI moMemeHuii | | IIpeqHa3sHAYCHHE nomMeneHui/30H - j
A A 1 | CrepuibHbie GOKCEL, B KOTOPBIX OCYIICCTBIACTCA pabora ¢ |

| MEKPOOPTaHU3MaMHU
5 | JlokajnpHas 3aIUTHAL 30HA Hag paboueil TOBEPXHOCTHIO B

b B CTO7IA, B TIOMEIIEHHSX YACTOTHI Kiacca «By. ‘
B C 3 | 3an moaroToBKM MOCY /B!, KOPUAOPEI IEPEMCIICHHAA

TIepCOHANA, MATEPHANOB ¥ IIPOJYKTOB, TEPMATBHBIC KOM. ‘

4 | 11Lmro3s!l JyTs ABMIKCHUS IIEpCOHANA, OCBAHNA 320U THOR ‘

I ‘ D
|| oflex/BI M IBIKCHHS MaTePUAIOB U3 30HbL «D» B «B».
3anumuTe BEIOPaHHBIE HEQPPBI II0J COOTBETCTBYIOMIAMH OyKBaMH:

| A B | B | r _‘

OrtseT: A2b1B4173.
3ajaHusA 3AKPHITOr0 THIIA HA yCTAHOBJICHHE HocJIe 0BATEeIbHOCTH

[IK-1.2 TlpoBoaut J1aGopaTOpHBIC HCCIEAOBAHNA, 3aMEDEL, aHAMM3bl OTOOPAHHBIX
IpEpPOJHEIX  00pa3noB; paboTaTh Ha  AHATUTHICCKOM nabopatopHOM  O0OPYHOBAHHMM;
HCIIONE30BATh  ABTOMATM3MPOBAHHBIC ~CHCTEMBl KOHTPOJIA  SKOJIOTHHIECKOTO COCTOSHUS
TepPUTOPHH.

3aganme 11.
Vemanosume npasuibHyio NOCIE006aMeLbHOCHT, RPUSOMOGREHUA KbLYD KANTYCHBIX
mKanei pacmeHui.
1. V3MenpuatoT KycodKd TKAHH B aCCNTHYECKUX YCIOBHAX H pacKIabBAIOT Ha
TIOBEPXHOCTH CPEJibl, KyIbTUBHPYIOT B (GUTOTPOHE;
2. TIOATOTABIMBAIOT CTEPHIBHBIE MHOTOKOMIIOHEHTHBIC IUIOTHBIC MUTATENIBHEIE
cpenBl ¥ TTOCYy IUIsl KyIbTHBMPOBAHMS,
3. Tlocie NOIYYEHHs KaLTyca BO3MOXHO TMpPOIODKCIHE €To BHIpAIIYBAaHHUA HA
[IOTHOH cpesie WX TIOTyYSHHE CYCIICH3UH KIICTOK,
4. CTepUIM3YIOT MOBEPXHOCTH YaCTeH PaCcTCHHI (JTECTBSL WIH CTBOJ), B3ATHIC OT
MOJIOZIOTO 3I0POBOTO PacTeHHs (POMBIBAIOT BOIOM C MBUIOM, OIIOJIACKUBAIOT U
IOTPY>KAI0T B AC3HH(UIIPYIOIHE PacTRBOPBHI);
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5. V CTEpHIBHBIX 3KCIUIAHTOB cKajIpIIeNieM YAALIOT HapyXHBIC CIOH KJIETOK HAa
cpe3ax;
OtseT: 24513.

3anamme 12. Ycmanogume  npasuieHyio nocne008amesbHOCHb npoU3eooCcmea
NpoOMUBOBUPYCHBIX 6AKYUH HA PA36UBAIOUUXCA ambpuonax kyp (K9):
Bapaxerue KO B aceNTHIECKUX YCIOBHIAX
Kyn1b5THBUPOBaHHE SMOPHOHOB, TI0CIIE 3aPKCHAL 6-7 CyTOK
OmnpeneneHue sxusnecoco0HocTH KO MyTéM 0BOCKOTIMPOBAHNA
TloAroToBKa BAKIHHHOIO IITaMMa BUPYCa
CGop BEpyCCOEPXKAIIEro MaTepuala, Hociie OXJIAXKIACHUS SMOPHOHOB IPH +4-
6°C,
OtgeT: 34125.

ARl b

3aganue 13.
Vemanogume npaguiletyto nocned08amenbHoOCmeb 3Manos n0020MO8UMENLHOT CIMAOUY
6UOMEXHOLOZUYECKO20 npoyecca:
1. VHOKymIsuHs IMPOIYICHTA B KUAKYIO II IUTaTeNBHYIO cpefly OHopeaKTopa
7 OYECTKA ¥ CTEPHIIM3AIHs OHOPEaKTopa;
3. TloaroToBKa ¥ HAKOIUICHHE MPOAYLEHTA B HeoOX0MMOM 00BEME;
4. TloaroToBKa ¥ CTEPUIIM3ALMS Ia30B (kaK IpaBmJio BO3JyXa);
5. IIpuroToBJIEHME H CTEPUIH3AIAL cybcTpara (IUTATENBHOM CPesp);
Otgert: 23541.

3axanne 14.
Vemanosume NpaguibHylo  HOCIE006ameibHOCMb MemoO08 HENPOOONHCUMENLHOZO
Xpanenust GU0NL0ZULeCKUX 06beKmoe 6 3a6UCUMOCTIU O CLOJICHOCIU
1. 3aMopaKWBaHHE NPH TEMIICPATYPE OT munyc 10 1o MEHYC 20°C
2. XpaHeHHE B BOC ¥ BOJHO-COIEBLIX pacTBOpax
3. XpaHeHHE B XOJOXUIBHON KaMepe B HATWBHOM COCTOSHMH IIPY TEMIIEPATyPe +4 -
+6°C
4. XpaHeHue BHICYLIMBAHHEM Ha TBEP/BIX HOCHTENSIX
5. XpaHneHue [OJ MEHEPANLHBIM MaCiIoM
Otset: 35214.

3ananue 15.

Tlocmaseme 6 NPASUNLHOU NOCRe00BAMETHOCIU  dMANbL  OYUCHKU  CMOUHbLY 600
6LOMEXHONOZUYECKUX NPOUIE00CNE!
BuolorayecKas O4nCTKa
Bropu4HOE OTCTaHBaHHC
MexaHuyeckas OYHCTKA
O6e3BOKHBAHUE OCANIKa
O6e33apaXxuBaHAC OYHIICHHOHN BOJIBI

6. TlepsuyHOE OTCTAHBAHUC

OrteeT: 361254.

Al albadi e

3AJAHUE OTKPBITOT'O THIA

Zananue 16.
Umo sensemcs 21aeHbIM Kpumepuem ombopa npooyyenma 6 Ka4ecnee 6uoobvexma?
OTBeT: cII0COOHOCTH CHHTE3UPOBATh IeeBoM NPOLYKT
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3apanne 17.
OcHOGHBLE MEMOObL COBEPULEHCTNBOBAHUA 61006beKma 6 COBPEMEHHOU Guomexnonouu?
OtBeT; FeHHas ¥ KJISTOYHasd HHKECHEPUA

3apanne 18.

Kax cmepunusyrom MexHON02UYeCcKil 6030YX ONa OUOMEXHONOSUHECKUX npou3eoocms?

Oteer: (UIBTPOBAHUMEM C HCTIOJIB30BAHUEM MeMOpaHHBIX (QUIIBTPOB M3 tediona ¢
nuamerpoM 1op 0,2 MKM

Zananne 19.

C xakoil yevio 6 OUOMEXHOLOZUYECKOM npou3800Ccmee  NPUMEHIIOM xoazynayuo?
ObwsicHume CyuHoCmsb npoyecca.

Otger: i pasfeNeHns XUAKOCTH U GrOMAacChl. B KIETOUHYIO CYCIIEH3HIO 100aBIsIOT
pEeareHTHl, CIIOCOOCTBYOIIHE  OCXICHUIO Gonee KPYIHBIX KIETOYHBIX KOHIJIOMEpaToB, H
OTJICNIEHHIO MX OT XKMIKOCTH IyTEM OTCTAMBAHMIL.

3apanue 20.

C xaxoil yeavio 8 OUOMEXHONO2UYECKOM npou3eoocmee NpUMeHsIom omcmaueanue?
ObwsacHume CyWHOCMb npoyecca.

Otser; A pa3jeNeHud XHAKOCTH H Guomacchl. OTcTamBaHue — pasfelcHue IMOA
feiicTBHEM TPABHTAIIHOHHBIX CHII (4acTO KCIOJIB3YIOT TIPH OYHCTKC CTOYHBIX BOJL).

[IK-3 ToTOBHOCTH IPUMEHATH Ha NPOHU3BOJACTBEE Gazopple oOmenpodecCHOHAIBPHBIC 3HAHUA
TEOPHH U METOJIOB COBPEMEHHOM OHOJIOTHH

WHIuKaTOphl KOMIICTEHITHH]:

[K-3.1 IlpumeHsier B cBOEH HEATEIBPHOCTH 3HAHMA O METOOTOTMYECKUX MOCTHKCHUAX U
IIEpPCIIEKTHBHBIX HAIPABICHUAX COBPEMEHHOM OMOJNOTHH.

[IK-3.2 BraneeT cOBPEMEHHBIMU METOAMHU GHONTOTHUCCKHX UCCIICIOBAHUH

3AJIAHUA 3AKPBITOI'O THUIIA

3aganus KOMﬁl/lHH[)OBaHHOFO THIIA C BblﬁOpOM OJJHOT'0 BEPHOTO 0TBETA U3 ﬂpeIUlO?KeHHle
BapHaHTOB

[1K-3.1 TIpumensIeT B CBOCH AEATEIBHOCTH AHAHHS O METOHOJNIOrMIECKHUX JIOCTHRECHUAX 1
TepCIEKTUBHBIX HATPABJICHIAX COBpPEMEHHOH GHOTIOTHH.

Japanue 1.
Kakyio QYHKIIIO B OHOPEaKTOpe BHIIOIHAOT OTOOMHUKH]?
1. TlepemelInBaHue;
2. TleHorammeHue,
3. AspupOBaHHE;
4. Crepunusanus.
OrtserT: 2

3ananue 2.
Kax nazeigaiom (hpazmenm mKaHu Uiy opeand OOHOPHO20 PACMEHUA, unKybupyemblil Ha
numamenvHoil cpeoe:
1. DKCIUIaHT;
2. Kamyc;
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3. DOmOpuoun;
4, PerenepaHr.
Ortger: 1

3apanue 3.
Buibepume memoo Cmepunusayuu 8030yxa, NOCMynanuezo 6 6uopeaxmop

1. Tamma OOIIy4YCHHE;

2. TepMudecKuit MK XMMHYECKHH;

3. TlapoBO3MyIIHEIH;

4, TlacTepu3anys WK KHIAICHIC]

5. @uuprpanys, ¢ KCHOIb30BAHUEM QUIBTPOB C AMAMETPOM ITOP 0,2 MKM.
Oteer: 5

3apanue 4.
K 6uopeaxmopam ¢ nHeGMAMu4ecKum nepemeuiuanuem omuocameca?
1. BropeakTops ¢ MEXaHIMIECKUM NCPeMEIINBACM
2. BropeakTophl ¢ TUPKYIAIHOHHBIM (T ApOAMHAMHHYECKHUM) TIEPEMCIIHBAHIEM
3. DpnudTHEBIC
4. bapOoTaxHbIe.
Otset: 4.

3axanue S.
B xaxoii paze pocma npooyyeHma CUHmMesupyemcs naubonvuiee KOAUYECmMEO NepeUiHbIX
memaborumos?
1. Jlar-dase;
2. PxcrnoHeHIHANLHOR dase;
3. (ase OTMHDPAHUA;
4. CranuoHapHO# (ase;
OrseT: 2.

Ja/@HUs 3AKPHITOTO THIIA HA YCTAHOBJICHAE COOTBETCTBUH
[IK-3.2 BnageeT COBPEMEHHBIMU METOIAMH GHOTOINYECKHX WCCIeIOBaHUH
3aganne 6.

Vemanogume — cOOmMGEmMCmeue — Medcoy — pasmepom U YeresolM HasHayeHuem
buopeaxmopos:

l O6Bémy (pazmepy) IeneBoe Ha3HAYEHHE

| A OmBITHO-TIPOMBITLICHHEIE (MAnoTHEIE) 1 | MoneIrpoBaHue IPOMBIIIICHHOTO Iporecca
A1 (100-10 000 n); | Moneimp P port

L B | JlaGoparopuste (0,5-100 1m); 2 i‘ [IpoMBIIITEHHbIE TPOLECCH

‘ B {HpOMI:IIIIJIeHHHe (10 000-100 000 ). || 3| Tleppuunas oTpaboTKa GHOTEXHONOIHHECKUX

TIPOIECCOB
SanamuTe B TAOIHAIY BEIOpaHHBIE IUGPBI ION | COOTBETCTBYHOIIMMH 6ykBamMu.
A '| B | B

'[—_ | T |

Otset: A1B3B2.

3amanne 7.

Vemanoeume COOMBEMCMBUE MENHCOY PedCUMOM pabomul U CYWHOCHBIO NPOYECCOE,
_ npoucxo0Auux 6 buopeaxmopax - - -
| Pesxum padoThI | ~ CymmoCTb Npoueccos j
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| A | TTepromuaeckoro AeHCTBUSI 1 |PaboTaroT HEIPEPHIBHO C IOCTOSIHHON CKOPOCTEIO ]

| [OJaui CHIPhS H OTBOJA [EJICBOTO MPOJYKTa.

i B | IMonyHenpepbIBHOTO ACHCTBHAA 2 |Colpbe NOCTynaeT HEMpPEpPHIBHO HWIH TIOPLIAAMH, a‘

.‘ | IPOAYKTEI peakiliy BhIIPYIKAIOTCA NEPUOAYECKH

‘ B | HenpeprIBHOTO ACHCTBHA 3 |EnMHOBPEMEHHO 3aTPy)KaiOT HCXO/HEIE KOMIOHCHTEL, i
3aTeM IIOJYUYSHHYIO CMECE BHIIPYIKaIOT

|

3amqumuuTe BHIOpaHHbIe NG PEI [0 COOTBETCTBYIOMIMMA OykBamHu:
A 3 __ B \
Orteet: A3B1B2. |
Jaganue 8.

Vemanosume — coomeemcmeue  Medlcoy cnocobom  Oesungpexyuu U 06vexmamu
desunpexyuu Ha 6UONPeOnPUAMUY

| Cnoco0 nezudgexnun ‘ O6nexT Ae3uH(peKINU
‘ IIporupka [OBEPXHOCTEN TKAHbIO, | TopH30OHTATEHBIE IOBEPXHOCTH
CMOYEHHOMU J€3pacTBOPOM - ‘
‘ OpolleHue Je3pacTBOPOM C YIRAICHHEM | , | Jlesumexs Bosmyxa W ‘
| KUKOCTH TIOCNIE IKCTIO3UINH. TPYAHOAOCTYIIHBIX MECT HOMEIUCHUH.

B | ITorpyxeHue B pacTBOP 3 | nagkue MOoBEpXHOCTH - B
| T' | AspozonbHas obpaboTka - 4 | Hebonbuine 0OOBEKTHI B
B 3amuurETe B TA6IAIY BRIOpaHHbIe UdPhI O/ COOTBETCTBYIOMIMME OyKBaMHU.

A \ B B | r |
| | |

Otser: A3B1B4I2.

Jananue 9.
Vemanogume CcOOMGEMCmeue Melcoy 6uoamu 6aKyun U deticmeylowum Ha4anom
KAAHCOOT BAKYUHBL (UMMYHOZEHOM,).

) Bujabl BAKIIHH | HMMyHOreH
ABHDPYVJICHTHBIE HJIM aTTCHYHPOBAaHHBIC <‘

‘ A ‘CI/IHTGTI/I‘ICCKI/IG 1 ‘ Py YHP
MHKPOOPIraHU3MBbI 4{

AHTHTeHbI, BHIEISEMbIC MEKPOOPTaHH3MaMH KK
W3BJICUEHHBIE U3 HUX |
MHKPOOPTaHH3ME] YOUTHIE PU3MIECKUM HITH ‘
B |’Kusnie 3 | XxEMHUYECKHM CIIOCOOOM MPH COXPaHCHHH
UMMYHOTEHHOM aKTHBHOCTH _‘
CoCTOAT U3 MUKPOOPTaHH3MOB, COXPaHAIONIHX B
} " |mpouecce H3TOTOBICHUS CBOIO NEMOCTHOCTE !
' I | KopuycKyIisipHBIe 5 | ITonydeHHBIE TEXHOJIOTHEH CHHTE3a |
3anmmuTe B TAGNMILY BHIOpaHHBIC 1 pBI 101 COOTBETCTBYIOIIMMU OykBaMH. -
| A | b | B [ T i | I "

| | [ | | |

Orser: ASB3BI1I2]I4.

b |VnaxTHBUPOBAHHbBIC 2

I' |CyOpenunu4HbIe 4

Zananue 10.
Vemanogume —COOmMBemcmeue Medicdy — NpOMbLULIERHBLMU Memooamy  NOLYHeHUs.
GUDYCHBIX QHIMUSEHOE HA KIEMOYHDLX KYIbNypax u 060py00saHuem ONLA KYIbMUGUPOSAHUA B
TIpoMbImUIeHHBIE METO/XBI INOJIY IEHHST ‘ OGopy/aoBanne JJisl KyJIbTHBHPOBAHHI |
BH]YCHBIX AHTHIC¢HOB | |
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| DpmubTHBIE, 6apGOTaKHBIE H BOIHOBBIC
OHOpPEaKTOPEI

MdepMeHTEpHL ¢ MOJIMMEPHBIMY ITAPHKAMH B
b | KynpTuBHpOBanug B MOHOCIIOE 2 | cpene, Ha NOBEPXHOCTH KAXIOTO OTACIIBHOTO
mapuka 00pasyercss MOHOCIIOM.

A | KynsTHBHpOBaHKME HA MUKPOHOCHTENAX | 1

VICII0b30BAHME MATDAIIEB, MHOTOYPOBHEBBIX |
B | CycreH3HOHHOE KyJIbTHBHPOBaHHE 3 | ¢naxonos (pabpHK KIETOK), IVAMKHUX U
| pr¢IICHBIX POJIEPHBIX Oy TBLICH

3anumuTe B TaOAMIy BEIGpaHHbIE MU PBI 101 COOTBETCTBYIOIIUMH OyKBaMH.
A b | B

Oteet: A2B3BI1.
3agaHud 3aKPLITOro THIIA HA YCTAHOBJICHHUE MOC/ICA0BATEILHOCTH

3ananme 11,
OcHoHbIE 5Manbl NPOU3BO0CMEA JHCUBLLY U UHAKMUSUDOEAHHbIX aHmubaKxmepuanbHoulx U
NPOMUBOBUPYCHEIX 6AKYUH!

1. TloaroToBKa BCIOMOTaTeIbHBLIX KOMIIOHCHTOB;

2. Tlonyuenue akTuBHON cyOCTaHIMH (LENICBOTO IPOIYKT, AHTHUTEHA);

3. Tlonydenme roroBo#t GOPMBI BAKIHHEL

4. CoennHEHHAE aKTHBHOM CyOCTaHIIUH CO BCIIOMOTATE/IbHBIMM KOMITOHEHTAMHU,
Orser: 2143.

3aganme 12.
Vemanoeume  npasunvHylo  NOCREO008AMENLHOCMb  NOLYYeHUs supyccooepoicaiyezo
MAmepuana ¢ ucnoib306aHue Kynomyp KIemox (Kyniomypanohas MEXHON02USA)
1. Ha OTMBITYIO KJICTOUHYIO KYyJIBTYpY BHOCAT TIOJVIEPXHBAIOWIYI0 CPEay H
BAaKI[MHHEIH IITAMM BHPYCa, KyJILTHBHPYIOT
2. OUeHMBAIOT KAaUeCTBO KIETOUHOIO CI0A IO MAJIBIM YBEIUYCHNEM MHKPOCKOTIA
IToAroTaBIMBAIOT BAaKIMHHEIH IITAMM BHpYCa
4, CnfBarOT POCTOBYIO Cpely B CTEPHJIBHYIO €MKOCTh H OTMBIBAIOT MOHOCJION
pacTBOpoM XeHKCa
5. UYepes 24 uaca KyJBTHBHPOBAHHUS OLEHHMBAIOT ACHCTBMC BHPYCa Ha KJICTKH IO
MaJIbIM YBEJIMYECHHEM MHKPOCKOIIA
OtseT: 23415.

(8]

3apanne 13.
Iocmassme 8 NPaBUNLHOL NOCACO08AMENLHOCU dMansl cOOpa UMMYHO2eNA 1pu
KYIbMUBUPOBAHUY GUPYCA HA KAEMOYHBIX KYNbMYPaX.
1. BEIHEMaIOT KyIbTYpPILHYIO INOCYAYy M3 TEpMOCTaTa, IIOCIC TOTO Kak 50 %
KJIETOYHOTO ¢J105 OyJIeT OPaKECHO.
2. Tlocle OTTaWBaHHS BUPYCCOACPIKAINYIO JKHIKOCTh COOHpAlOT B CTCPUIIBHBIC
(maxoHBI
3. OueHHBaIOT KIETOYHBIA CIOH IOJ MANBIM yBEIMYCHHEM MHKpOCKoma uepes 24
yaca nocie 3apaxenus Ha Hanuaue LITIJT.
4. JInda CHATHS 3apaKCHHOTO KJIETOYHOIO CJIOA MOMEMIAIOT KyJIBTYPaIbHYIO IOCYIY
B HU3KOTEMIIEPATYPHBIN XOJIO(MILHHK.
Otgert: 3142.

3amanue 14.
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Vemanosume npasuibHylo  HOCRe008aAMENBHOCHTb ¢as pocma npodyyenma  npu
2NYBUHHOM KYTbMUSUDPOSAHUU?

1. Hcxomnas dasa (Jar-gasa wim HHIYKIHOHHEI IEPHOJ).

2. CrammoHapHas (asa pocTa, MWIM MaKCHMyMa, Ha MPOTDKCHHH KOTOpOH
YHCJIEHHOCTh MAKPOOHO# NONMJIAIHH HE YBETUIHBACTCAH.

3. (daza norapudMugeckoro (yor-Gasa) WM SKCIOHCHIMAIBHOIO (moKa3aTeIbHOT0)
pocrTa.

4, daza oTMHpAHHI MHKPOOHOH IOITYIIAIIHH. [TpuumHaMu OTMHPAHUA MHKpOOHOH
OTY/ANMM SBJSIOTCS HCTOIMCHHE CPEIbI M HAKOILICHHC B Hel  6ONBIIOTOo
KOIIMUECTBA TOKCHIHBIX IPOJYKTOB METab0IM3MAa.

Ortsert: 1324,

3ananue 15.
ITocmageme 6 NPAGUILHOL NOCIEO08AMENLHOCMY  IMANbL npo6Gono020moSKY Ul
gwidenenus JJHK u3 uccnedyemozo buomamepuana
1. JImsu|c KIETOK A7 BEICBOOOKACHHS HYKICHHOBBIX KUCIIOT
2. OrtMmpIBaHHe copOeHTa ¢ HYKJIEHHOBEIMU KHCIOTAMH OT HHIUOUTOPOB
3. CopOuus HyKJIEHHOBBIX KHCIIOT Ha copbenre
4. Dmouus (M3BICUEHUE HYKIEHHOBBIX KHCJIOT)
OrtseT: 1324.

3AJAHHE OTKPBITOI'O THIIA

3aganue 16.

IMepeuucnume HeKOmopvle  NeEpeUUHbvIE Memabonumel, KOmopvie nowyiaiom 6
BUOMEXHON02UHECKUX Npoyeccax?

OtBeT: HyKJICOTHIbl, MHOTHE (PEPMEHTEL, BUTAMHUHEL

3ananne 17.

Umo oznauaem 4 xakoe sHavenue 6 GuomexHoI02uLeckom npoyecce umeem nonimue M-
xonyenmpayus xnemox? Obocnyiime omsem.

OTBeT: B HauaJie cTallMoHApHOH a3kl pocTa MEKPOOPTaHH3MOB proMacca KMBBIX KICTOK
nocturaeT MakcmmyMa (M-KOHIEHTpalys), MTO3TOMY Hambonee IenecoobpasHo 0TOUpaTh
GaKTepHAILHYIO MacCy B Hadaje cTanuoHapHo# ¢asel pocTa.

3aganue 18.

Iouemy HEOBXOOUMO 3HAMb 3GKOHOMEDHOCHL  PASGUMUA NONYAAYUY KAEMOK Npu
2nyOUHHOM KYTbMUBUPOBAHUU 8 arcudKoii numamenvroii cpede? ObocHyume omeem.

OrBeT: LENeBBIE NMPOIYKTHI CHHTE3UPYIOTCA B PasHBIX dasax pocta mpomynenrta. B
JKCIOHEHIMATLHOM (ase — IepBHYHBIE METAOOIHATEL, B cTaupoHapHOH (aze pocTa — BTOPUIHBIC
MeTaGoITHTEL, 4 BHAYAJIE CTAIHOHApHO# (a3bl pocTa — GHomacey.

3apanmne 19.

B uém cocmoum CywHOCHb 2nyOunH020 cnocoba KYLbIMUGUpOBaHUs?

OTBeT: Ipollece IIPOUCKXOTUT BO BCEM o0beMe JKUAKOM THTATENbHOH CPEIb
6uopeaxTopa. [ IyOUHHEIH CIoCO0 KyJIETHBHPOBAHMA ABIACTCA OCHOBHBIM IIPH IIPOM3BOJICTBE
GOJBIIMHCTBA OMONPENIapaToB.

3ananne 20.

C kaxoti yenablo NPUMEHSIom nogepxHoCcmHbiil ChOCO6 KYNbMUSUPOBAHUL?

OteeT: s KyIbTUBAPOBAHMA a3pOOHBIX MUKPOOPIaHH3MOB IIPH IpOM3BOJICTBE OeNKa,
HenKoBO-pepMEHTATUBHEIX [IPENapaToB U KOHLUCHTPATOB.
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ITK-6 CIIOCOOHOCTBIO IPUMEHATh Ha IIPAKTHKE METOABI YNPaBICHUA B chepe
GHOJIOTHUECKHX H OMOMEIUIIMHCKAX IIPOU3BOJICTB, MOHUTOPHHIA ¥ OXPAHBL IPHPOIHOH Cpeabl,
TIPAPOIOIIOIB30BAHMS, BOCCTAHOBJICHHS H OXPAHBI OuopecypcoB

MHAMKATOPHI KOMIIETCHIHA:

[1K-6.1 [IpuMeHsieT Ha INPaKTHKE METOJBl YNPABJICHUSA B chepe OHONOrMYCCKUX H
OHOMEIUITHHCKUX IPOM3BOICTB
TIK-6.2 [IpuMeHsieT Ha MPaKTHKE METOABI YIIPABJICHUS B cdepe MOHUTOPHHTA U OXPaHBI

IPHPOIHOHN CPe/ibl, IPUPOIOTIONB30BAHMS, BOCCTAHOBICHHS H OXPAHEI OHOpPECYpPCOB
3AJJAHHAS 3AKPBITOI'O TUIIA

3aannsa KOMGHHHPOBAHHOTO THIA ¢ BEIGOPOM OHOTO BEPHOT0 OTBETA U3 NPE/IOKEHHBIX
BAPHAHTOB

I1K-6.1 IIpumeHseT Ha IPAaKTUKe METOMB! YIPABJICHAS B chepe OHOTOTHYECKUX H
OUOMEIUIIMHCKUX IIPOU3BOJACTB

3ananme 1.
Kax onpedensiiom 2panuyel 2eHa 6 2eHHOU unocenepuun?

1. CeposIOrHYeCKHMH PEAKIIIMHE;
2. C noMorsio 6nonpoOsr;
3. CexBeHHPOBaHHUEM I'€HOMA;
4. DIEeKTpOHHOU MHUKPOCKONHUEH;
5. TILIP.

Ortser: 3.

3amganue 2.

Kaxue npenapamyl ucnonb3yiom Ons UHAKMUeayuu MUKpOOp2anu3mos 6 npou3goocmee
UHAKMUBUPOBAHHBIX BAKYUH

l. Xi10p coiepikallue MperapaTsl;
2. OTUTOBBIN CIHPT,
3. dopmainuH;
4. Tlepexuck BOAOPO/IA;
5. ['moxo3y.
Otser: 3.
3aganne 3.

Umo 2613emcs UMMYHO2EHOM 6 JiCUB0ll 6axyune?
1. BupyieHTHBIE MEKPOOPTaHU3MBI;
2. ATTeHyHpOBaHHBIC MHKPOOPTraHU3MEI,
3. AHATOKCHH;
4. IHaKTMBUPOBAHHBIE MUKPOOPTaHU3MBL,
5. ARBIOBAHT.

Ortser: 2.

3aganue 4.
Umo sensiemcs adbioganmom O UHAKMUGUPOBAHHbIX 6aKYUH ?
1. Tlemros;
2. AnTHTEH;
3. T'mopoxcuy aTIOMUHHS;
4. Amuwnteno;
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5. OU3HOIOTTYECKUAM pacTBOP.
Otser: 3.

3aganue 5.
Iepsuunvle  Memaboaumvl  CUNMEIUPYIOMCS  HA  CeOYIOUjUX cmaousx — pocma
npooyyenma.

1. Jlorapudmuueckoi;
2. CranuoHapHOM,
3. daze oTMUpaHus;
4. KoHeIl 9KCIIOHEHIMAIBHON — CTAlIMOHAPHOM;
5. CranmonapHO# — (aze OTMHPAHUSL.
Ortger: 1.
3agaHUsA 3AKPHITOr0 TUNA HA YCTAHOBJICHHE COOTBETCTBHA
I1IK-6.2 [IpuMeHseT Ha MPAKTVKE METOIB! YIpPABIeHHS B cepe MOHHTOPUHTA H

OXpaHLbl HpI/IpOI[HOﬁ Cpeabl, IPAPOAOIIOIL30BAHNA, BOCCTAHOBJICHHUA H OXPaHbl 6HOpCC}’pCOB

3amxanue 6.
Vemarnosume coomsemcmeue Mexcoy Memooamu KOHmPONs NONHOMbL UHAKMUBAYUU
 BUPYCO6 8 BAKYUHAX U peaxyueil Guono2uieckux mooenel
MeToab! onpeaeIeHHs MTOJTHOTHI |
MHAKTHBAIMA

Peaxnus 6HOJOrHYecKAX MO eJI1eH

OtcyrtcrBue XapaktepHoro mis supycos LTI mocme

TPeX NaccakeH.

OtcyTcTBYeT rHbeNb, XapaKTepHbIEe KIMH. IPH3HAKA H

b | Knerounsle KyIbTyphl 2 |maToNIOrOaHaTOM. W3MEHEHHS, BBI3BIBAEMBIE

) BHpYCaMH 1oce 3-X Maccaxen

OrcytcTByeT rubenb U XapaKTepHbIC aT. U3MEHCHNA,

| BEI3BIBAEMEIE BUPYCaMH, ITOCJIE 3-X maccaxien
3anumute B TaOaUIly BEIOpaHHBIE MU(PLI 101 COOTBeT|chy10H1HMH OyKBaMHu.

A b B

A | CII® xkypuHbIC SMOPHOHEI 1

B | JlaBopaTopHBIE >KMBOTHBIC 3

Ortsetr: A3B1B2.

3axanne 7.
Vemanosume — coomgemcmeue  medcdy — 6u0oM — npenapama U OeluCmEYIouum
KOMHOHEHMOM.

Bua npemapara JleficTByromue BemecTso
A JKupas BakiuHa 1 | Coenududeckue aHTUTENA
b HMuaxTiBUpoBaHHAs BaKIMHA 2 | iHakTUBUpOBAaHHEIE S3K30TOKCHHBI
B AHATOKCHH '3 | ATTenyHpOBaHHbIE IITAMMBI
MHKPOOPTaHU3MOB
r I'inepuMMyHHAs CHIBOPOTKA 4 | lHaKTHBRHPOBAHHBIE MHKPOOPTaHHU3MBI
3anuimuTe B TAGIMITY BEIGPaHHBIE TH(PEI TOJ] COOTBETCTBYIOMMMH OYKBaMH. -
A b B r

Otset:; A3B4B2I'L.
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3axanue 8.

Vemanosume coomeemcmeue medcO0y HAHAYEHUEM U GUOOM  OUONOSUYECKO20

npenapama )
Buosoruveckne npenaparsl Haznauenue
A JleueGHBIE NpenapaTsl 1 | HaGop#s! U1 TOCTaHOBKH
. - CEepOIOTHYECKHX PEaKIUMi
b HuarHocTryeckuii npernaparsl 2 | BaknuHer
B ITpodunakTuueckue rnpemnaparbl 3 | I'umepMMMyHHBIE CBIBOPOTKA

3anuinuTe BRIOpaHHbIE IHU(PEI IOJ COOTBETCTBYIONINMH OyKBAMH:

A

b ‘ B

KOMROHEHMAMY NUMAMENbHBIX Cped 0na KYIbMUSUpPOSanUs, npoOyyenmos

Oteet: A3B1B2.

3aganne 9.

Yemanosume coomeemcmeue M@JICO)/ UCOYHUKAMYU — OUO2EHHLIX  3AEMEHMOE U

HUceTounuku KoMnoneHnTsI NHTATEIBHBIX Cpe/X
A Hcrouynuku yriaepona | Muammonmiigocdar,  omHO- M AByX3aMEIUECHHBIC
dochopHOKUCIEIE COMU KATIHSL.
b HcToynuku azora 2 | YrieBoasl, opraHuyeCcKre KUCIOTHL, CIIUPTEL, H- I'Iapa(bl/lﬁbl
B _! Hcrounuku docdopa 3 | Comu cynndaToB, pexe B BUAE XJIOPUIOB
r MHuKpO3IEMEHTEI 4 | Bogubl#i aMMuak, MOYCBHHA H AMMOHUMHBIE COIM CEPHOMH,

CONAHONM WM a30THOM KucHIOT (Hambojiee NIPHTOAHBIM

(NH,)2S0%). |

3anumuTe B TAOMUIY BEIOpaHHEIE ITHQPE 10/l COOTBETCTBYIOLIMMY OYKBaMH.

A

b B I

npoYecco8 ux CYUHOCMbIO U YenesbiMu npooyKmamu

Otset: A2B4B1173.

3ananne 10.

YVemanosume  coomeemcmeue  MexHCOy — pAIHOGUOHOCHIAMU — OUOMEXHONO0SUYECKUX

Buorexnosiornieckue CymHocTh U 1ej1eBbIe POAYKThI
npounecchl
A | ®epmenTanus ww | 1 | IIponecc OMOXMMHUHYECKHX NpEeBpalieHUil I10J ACHCTBHEM
KyJIbTHBUPOBAHUE dhepMeHTOB, 6€3 YJacTHsl JKUBBIX MEUKPOOPTaHU3MOB.
b | brnokaranus 2 | B  pesynbTare  KyJIBTHBHPOBAaHHMA  —  HAaKOIICHHE
| BHPYCCOAEPKAIIETO MaTepUalla
B | buorpancdopmanus 3 |IIpomecc OMOXMMHMYECKUX IPEBPALICHUI B IIMTATENbHOM
cpeme mnoa [eiicTBUeM (PEPMEHTOB MHKPOOPraHH3MOB,
‘ KOTOPEIE PacTyT U Pa3MHOXKAIOTCS B [IMTATEIBHOR CpeJIE.
I B pesyneraTe HakomneHWe MHKPOOHOH Macchl 1m0
| MeTabOoJIUTOB.
I' | Ucnonp3oBanue | 4 | depMeHThI MUKpPOOpPraHU3MOB BBITIOJIHSIOT pois
OHMOJIOrUYECKIX ' XUMHYECKHX  peareHToB, B  pe3yabrare B  Cpele
MOJIeNIei | HAKallJIMBAIOTCS HOBBIE OPraHUYECKHE BEIIECTRA.

3anumiuTe BEIOpaHHBIE THOPEI 10X COOTBETCTBYIOMIMMH OYKBaMHU:

A

b B f r

OtseT; A3B1B4I'1.
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33)13]-["}1 3aKpBITOY0 THNA HA YCTAHOBJIEHHE MocJICA0BATC/IbHOCTH

3apanume 11.
Yemanosume npasuivbhylo nocied08amenbHOCHb  9MAN0E  NOYYEHUS  2eHemu4ecKu
MOOUPUYUPOBANTHO20 MUKPOOP2AHUSMA OISl U320MOBNEHUS PEKOMOUHAHMHOT 8AKYUHYL
1. WUpentuduxanys (CKpHHUHT) U 0TGOP KIETOK, KOTOPbIE IPHOOPEIH XKeIaeMbIi reH
WK T€HBI
2. Brimenenwne Hy)xHOTrO (LI€NE€BOr0) reHA
3. BBeneHue BeKTOpa B OpraHU3M-PEUUIIHEHT
4. BeTpauBaHHeE reHa B FeHETHYIECKUH IIEMEHT, CIOCOOHBIH K PETTHKANK (BEKTOD)
Ortsert: 2431.

3amanue 12,
Vemanoeume  npasunbiyio  nOCie006AMENbHOCHb — 9MAN06  OGUOMEXHON02UYECKO20
npoyecca

1. buorexHosoruyeckas craaus

2. BeigencHue nNpoayKToOB OMOCHHTE3A

3. KoHneHTpupoBaHUe IPOAYKTa

4. OuncTKa NpoayKTa

5. OumcTKa CTOKOB U BHIOPOCOB

6. IToaroToBHTENBHEIC CTATNH

7. Tlonyuernue roToBoi GOpPMBI IPOIYKTa

8. PasgeneHHe XHIKOCTH H OHOMACCHI

OtseT: 61824375.

3aganne 13.

Vemanosume  npasunvbuylo  nocied08amenbHOCHb — 3MAN08  NOCMAHOSKU — MEemood
@DRYyOpOXpOMUPOSaHUA

1. Oxpacka mpenapara AHUJIMHOBBIMH KpacKaMH, o0a1afouMHA

(hOTOTIOMHUHECIUPYIOLIUMH CBOHCTBAMH
2. BricymuBanue, 3aTeM JTIOMHUHECIEHTHAS MEKPOCKOTIHS
3. IloxaroroBka mpemnapara, COAEPKAIIErO aHTHIECH
4. TIpomblBaHHE PU3HOIOTHIECKAM PACTBOPOM MM JUCTHUIMPOBAHHOM BOLOM
Orset: 3142.

3aganne 14.

Yemanosume npasunviyio nocnedosamenvHOCMy IMAN0E NPUZOMOGLEHUSL YIbMPAMOHKUX
cpe306 015l SNEKMPOHHOU MUKPOCKONUY
3anuBKa NaT. MAaTEpUAlIa B SIIOKCUIHYIO CMOITY
MoHTHpOBaHNE HAa MEIHON CETOUKE-TIOIOKKE
OGe3BoXHBaHKE M YIUIOTHEHHUE IaT. MaTepHasa B Oarapee CupToOB
Ot16o0p nar. MaTepnaia
IIpuroToBiieHUe YIBTPATOHKUX CPE30B HA YIBTPAMHKPOTOME
CroenpanbHbIe METOIBI OKpAITHBAHHA
®dukcanus mat. Marepuaia
OTBeT 4731526.

Nk WD~

3ananue 15.

Vemanosume npasunbiyio nocnedo8amensHOCHb 3Manos nPU20moGIeHus npenapama
ONLSL INEKMPOHH020 MUKPOCKONUPOBARUSL C UCNOAB30BAHUCM KONNOUOHOU NIEHKU

1. MoHTHpOBaHHE KOJIOUIHOM IJICHKU HA MEITHYIO CETOUKY-ITOJUIOKKY

2. Hanecenue BHpPYCHOH CYCIIEH3UH
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3. Hanecenue XUIKOro ITOIUMEpPa Ha BOAY
4. OxpamuBaHue

5. IIpomBIBaHHE NUCTHIUIMPOBAHHOM BOJOM
Otser: 31254.

3AJTAHHUE OTKPBITOI'O THIIA

3ananmue 16.

Kakx ocywecmensiom uHAKMUBAYUIO GUPYCHBIX U OAKMEPUANBHBIX —~ GHMU2EH0E?
IIpugeoume npumepoi.

OTBeT: XMMMYECKHMH MeTOJaMu — Bo3jedicteueM (opmanbpaeruia u  Oera-
IPOMHKOJIAKTOHA U JIp.; PU3MYECKUMH METOAAMH — raMMa- H YIbTpadHONETOBEIM O0IYYCHHEM U

Ap.

3aganmue 17.

Umo ucnone3yiom 6 Kauecmee BCROMOAMENbHBIX KOMHOHEHMOS Ol NpOU3E00Cmea
UHAKMUBUPOBARHLIX 8aKyur. [latime onpedenenue u npuseoume npumepb.

OTBET: MMMYHOJIOTHYECKHE aqLIOBAHTEL. MIMMYHOIOTHYECKHH a/lbIOBAHT — 3TO IFOOBIE
BEIECTBA, JACHCTBYIONIME HE CHEMU(PUYECKH U IOBLINAIONIME CHENUGHYECKHH HMMYHHLIA
OTBET Ha aHTUTeHBl. MUHEPAIbHO-COJIEBbIE X MACIITHBIE 3{bIOBAHTEL.

3ananne 18.

Kax u ¢ xaxoti yeavto npu npou3eoocmee JHCUGLIX 8AKYUH NPUMEHAIOM ARNApama muna
H'Apconsans?

OTBeT: TpH MPUKOCHOBEHHH anlapaTtoM BHYTPH (JIaKOHOB WJIM aMIlyll ¢ BaKIWHOH
osBIseTCS (DHUOJCTOBO-CHHEE CBEUCHHWE M XapaKICpPHOE MOTPECKMBAHME, YTO YKa3blBACT Ha
HAJIMYKE B HUX BaKyyma IIpU KOHTPOJIE.

3axanue 19.

Umo o3nauaem nousmue cepusi aKyunuvl?

OTBeT: 5TO OmpeAcICHHOE KOJUICCTBO OMHOPOJHOrO Ipelapara, IHOIydEHHOE B OJHOM
TEXHOJOTHIECKOM ITHKIIE H 0)OPMICHHOE OJHUM JOKYMEHTOM O KaYECTBE

3aganne 20.

Umo hoHumMalom nood Kauecmeom NeKapCmeenHoz0 npenapama (8aKyunst)?

OTBeT: 3TO COOTBETCTBHE JEKAPCTBEHHOrO Ipenapara TpeboBaHHAM (apMakoNeHHOH
CTaThH, MO0 B CIIy4ae ee OTCYTCTBHSA — HOPMATUBHOTO JOKYMEHTA.

3.1.3. IlepedeHBb BOMPOCOB JJIsl CAMOCTOATEILHOI PaboThl CTYAEHTOB

®opmupyemMble KOMIIETEHIIHH
OIIK-5 - cmocobeH TPUMEHAT, B NPOGECCHOHAIBHOH JIESITEIBHOCTH COBPEMEHHEIC
IpenacTaBiieHuss 00 OCHOBaxX OHMOTEXHOJIOTHUECKHX U OHOMEIUIIMHCKHX IPOU3BOACTB, I€HHOM
HHKEHEPHH, HAHOOHOTEXHOJIOTHH, MOJIEKYJsipHOTro MojienupoBanus (OIIK-5);
OIIK-5.1. IlpumensieT B nmpodeCCHOHATBHON JEATENPHOCTH COBPEMEHHBIE IIPEACTABICHHS O
OMOTEXHOJOTHYSCKUX U OMOMEIUIIMHCKHX [IPOU3BOACTBAX.
OTIK-5.2. TIpumensieT B mpodecCHOHATLHON NEATEIHHOCTH COBPEMEHHBIE IPEACTaBJIEHHS 00
OCHOBAaX I'¢HHOH MHXEHEpUH, HAHOOMOTEXHOIOTHH, MOJIEKYJIAPHOT0 MOACIUPOBAHH
[IK-1 - cmocobeH OSKCILIyaTHPOBaTh COBPEMEHHYIO amnmaparypy Hu o0opyJoBaHHe [Uis
BBIIIOJIHEHHS HAYYHO-HCCIIEOBATEIHCKHX MOJIEBBIX U TA0OPaTOPHBIX OHOJIOTHYECKUX paboT:
IMK-1.1 TIpuMeHSET B CBOEH AEATENBHOCTH aHAIWTHYECKoe JlabopaTopHOoe OOOpYyHOBAHHE;
CpeACTBa BEIYMCIUTEIFHON TEXHUKH, KOMMYHUKALUU U CBA3H;
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22.

23,
24,

25.

ITK-1.2. IIpoBoauT 1aGopaTopHble UCCICHOBAHUS, 3aMEPH, AHAM3EI OTOOPAHHBIX PUPOIHBIX
ob6pasnos, paboTarh Ha aHATHTHYECKOM JabOpPaTOpPHOM OOOPYJOBAHHMH; HCIONB30BATDH
ABTOMATH3UPOBAHHBIE CHCTEMBI KOHTPOJIS SKOJIOTHYECKOTO COCTOSHUS TEPPUTOPHUL.

[1K-3 - roTOB IPAMEHATH HAa IPOH3BOACTBE 6a30BbIe OOMETPODECCHOHANBHBIE 3HAHAL TEOPUH H
METOJOB COBPEMEHHON OMONOrum:

MK-3.1. [IpuMmenseT B CBOEH IEATENRHOCTH 3HAHUA O METOJOJIOTMYCCKUX JOCTHXKCHHAX H
IIePCIIEKTUBHBIX HAIIPABJIEHHUAX COBPEMEHHOH OHONIOTHH.

IIK-3.2. BiageeT cOBpEMEHHBIME METOZaMH OHMOIOTHYECKHX UCCIIEJOBAHMH.

ITK-6 - crocobeH NMPUMEHATH Ha MPAaKTHKE METOIBI YIPABICHUS B chepe OHOTOTAYSCKHX U
OHOMENULMHCKMX  IPOM3BOACTB,  MOHHUTOPHHIa M  OXPaHBl  IPUPOIHOH  CPEIbI,
IPUPOJIOTIONBE30BAHKS, BOCCTAHOBIICHUS U OXPaHbl OHOPECYPCOB;

IIK-6.1. IlpuMeHseT Ha TpaKTUKE METONBl YyIpaBleHHs B cdepe OHONOTHYECKHX U
OMOMEIUIIMHCKUX IPOU3BOJCTB

IK-6.2. [IpuMeHAeT Ha NpPaKTHKE METONBI YIPABICHHS B Cepe MOHHTOPHHTA H OXpaHBL
NPUPOHOM CPe/Ibl, IPUPOIONOIE30BAHNS, BOCCTAHOBJICHHS M OXPaHbl GHOPECYPCOB;

Hcropus pa3sBUTUsS GHOTEXHOJIOTHYECKOH TPOMBIIICHHOCTH 3a nocneuue 40 JeT.

[ToueMy B GHOTEXHOJIOTHH [TPUMEHSETCS TaK MHOTO pa3HbIX OHOCHCTEM?

3HayeHHe BEIOOpa ChIpbeBOi 6a3bl GMOTEXHOIOTHH.

Tpebopanus, MpeAbABAAEMBIE K TIUTATEIbLHEIM CYOCTpaTaM, HCMONb3yEMbIM B GUOTEXHONOTMYCCKUX
Tporeccax.

[IpupomHEIE CHIPbEBEIE MaTepHaibl PacTHUTENBHOTO INpPOHCXOXAeHMA. OTXOABI  pasiIUYHBIX
TIPOU3BOJICTB KAK CHIPhE AN OHOTEXHOJOTHYECKHX MPOLIECCOB.

XuMuueckne MW He(TEXMMHYECKHE CYOCTpaThl, MNPUMEHAEMBIE B KAyeCTBE CHIPbS VLA
OHOTEXHOJIOTUH,

MHorna cTpaTerns CMHTe3a NEIeBoro Oeska BKIIIOYAeT IoIydeH e er0 B BUIE XHMEPHOro Oernka.
B ueM npeuMyImiecTBO TaKOro noaxoaa?

Kak ucnonp3yrores GepMEHTHI B IPOMBIIILICHHOM IIPOU3BO/CTBE 3TaHOJa?

Kakne mapamMeTpsl HE0OXOAMMO CTpPOro KOHTPOJIMPOBATHL IPH ONTHMH3AIMH Iporecca
bepMeHTanum?

Kaxoit 06paboTKe OABEPraioT KIETOYHYIO CYCIICH3HIO 10 3aBEPIICHUH (hepMeHTauu?
MexauusM gefcTBHs HHTHOUTOPOB IPOTEas B 3AlUTE PACTCHHUS OT HACEKOMBIX ?

Kax MoyoyHas Keie3a XKHBOTHOTO MOXKET OBITh HCIIONB30BaHA B KAUECTBE OMOpeakTopa s
TIPOU3BOICTBA [EJIEBEIX OETIKOB?

Kakne npenMymiecTBa OHOMHCEKTHLHIOB IIepe XAMHYECKAMH HHCEKTHIHIAMHA !
PexomOuHaHTHEIE BAKIHHEL JIOCTOMHCTBA H MPSHMYIIECTBA epe] OOBIYHBIMHA BaKIIHHAMH.
CenTHKTEHKH, aHadpOOHbIe GHOGHIBTPHI A1 aHA3POOHOH OYHCTKH CTOKOB.

BroouncTKa ra30-B0o3AyIIHEIX BEIOPOCOB.

Buodunstpsl, 6uocKkpy6Oeps! 1 6HOPEaKTOPE] C OMBIBAEMBIM CIIOEM.

Tunsl (epMEHTALMOHHEIX AannapaToB, NPUMEHAEMBIX B aHA’pOOHBIX M a’pOOHBIX Ipoleccax
depMeHTanMK  /IIOBEPXHOCTHOE KYJIBTHBUPOBAHME, TJIyOMHHOE, TOMOr€HHOE MpPOTOYHOE U
NEePUONIECKOE/ .

KakoBBl TpeuMyIecTBa W HEJOCTATKA MEXAaHMYECKOTO pa3spyIICHHs KJIETOK B CPaBHEHUH C
XUMHYECKUM 7

ViMMoGHII30BaHHbIe PepMEHTHI i KiieTKH. OCHOBHBIE HOCHTEIN M METO/Ib IMMOOHIIH3ALIAH.
[IpOMBIIIIECHHEIE TPOIECCH ¢ HCIIONB30BAHUEM HMMOOUITH30BaHHEIX PEPMEHTOB M KIIETOK.
Texnonoruyeckue  (GakTopbl,  BIMAIOWIHE  HA  TPOM3BOJAMTENBHOCTh M DKOHOMMKY
OUOTEXHOJIOTHYECKUX TPOLECCOB.

CoctaBbTe cxeMsl nojyuenus pexomburantHoit JJTHK u knoruposanus JJHK.

CocraBpTe CXE€MBI MONY4YCHUS HMHTEPPEpOHAa METOAOM T€HHOH HHXCHEPHH C NPUMCHIEMBIMU
panee.

Ortanel nonyuenust nonydenus JJHK-pakuun.
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26.

27.
28.

—

w

PN W

10.
11.

12.

13.

Kak KOHTpOIHpYETCA CO3IdHHE TE€HHO-WH)KCHEPHBIX OPraHW3MOB, NPEIHA3SHAYECHHBIX JUIA
BEICBOOOKIECHHS B OKPY2KAIOIIYIO CpeLy?

COBOKYIHOCTh METOJOB AJIsl KOHTPOJIA U YIpaBjieHNs OMOTEXHONOTHYECKUMH [IPOLIECCAMU.
Kpurepun oneHky 3pHekTHBHOCTH GHOTEXHOIOIMYECKUX MPOLECCOB: CKOPOCTH POCTA MPOJLEHT,
BEIXOJ MPOJYKTA, SKOHOMMUYECKHH KO3(HUMEHT, SHEPro3aTpaThl M 3aTpaThl Ha 00E3BpeXKHUBAHHE
OTXOJIOB.

3.2. Tunosbie 32/ 120U A IPOMEKYTOYHOM aTTEeCTalIHN

3.2.1 Bonpocel k 3a4yeTy

®opmupyemasi komnerenuus: ¢ CrmocoGeH NPUMEHATh B IPOGECCHOHATBHOM
HeATeIbHOCTH  COBPEMEHHBIE [PECTAaBICHHS 00 OCHOBaX OHOTEXHOJOTHYECKHX U
OHOMEIUIUHCKAX MPOM3BOJACTB, TEHHOH HH)KCHEPHH, HAaHOOHMOTEXHOJIOTMH, MOJIEKYJISIPHOTO
monenupoBanus (OITK-5).
OIIK-5.1. TlpumeHser B IpoQecCHOHAIBHOM IACATEIBHOCTH COBPEMEHHBIC NPEJCTaBJICHUA O
OMOTEXHOJIOTUIECKUX M OMOMETUIIMHCKUX IIPOU3BOICTBAX.

BHOTEXHOJIOTHS MPOM3BOJCTBA GHOrepOUIIUIOB.

BHOTEXHONOTHA IPOM3BOJACTBA OMOMHCEKTHLHMZOB (WIH IpenapaToB) mnsi Oope0Bl €
BPEIUTEIIAME ¥ GOJIE3HSIMHU CEIhCKOX03AHCTBEHHLIX PACTCHHM.

BHOTEXHONIOTHS TPOU3BOACTBA OHONOFHYECKHX YAOOPECHHI.

BakTepuanpHOE BHIIENAUMBAHAE METAIOB H3 DPYyA M KoHHeHTparos. llpeBpamienue,
HAKOIUIEHHE ¥ IMMOOMIIH3AIUs METaIIOB MEKPOOPraHU3MaMH.

OIIK-5.2. [IpuMenseT B IpOQECcCHOHANBHON AeATeNbHOCTH COBPEMECHHEIE NPEACTaBIeHus 00
OCHOBaX FeHHOM HH)KEHEPHH, HAHOOMOTEXHOIOTHH, MOJIEKYIAPHOIO MOJCIAPOBAHHS

[Tpou3BozcTBO U 06acTu npuMmenenus GepMeHToB. MMMOOHIN30BaHHEIE (PEPMEHTEL
BroTeXHOIOTHA IPOHU3BOJICTRBA )KUBBIX BaKIIKH.

BHOTEXHONOTHA TPOH3BOCTBA HHAKTUBIPOBAHHBIX BAKIMH.

BHOTEeXHONIOrNA IPOU3BOJCTBA JUATHOCTHYECKIX H JIe9eOHBIX CHBIBOPOTOK.

®opmupyemass kommereHous: ¢ CroocoOGeH  IKCIUIyaTHPOBATh  COBPEMEHHYIO
ammapatypy u o0OpyJIOBaHHE /s BBIIONHEHHS HAay4YHO-HCCIIEJOBATENbCKUX IIONICBBIX U
nmaboparopHsIX 6uonoruueckux padot (ITK-1).

MK-1.1 Tlpumenser B CBOECH NEATENBHOCTH aHAJIMTHYECKOE J1a0OpaTOpHOE O0OpY/IOBaHHE;
CpPe/CTBA BIYMCIUTEIHON TEXHUKH, KOMMYHHUKALMY K CBA3Y,

TprMeHeHre KyIbTYD KJIETOK U TKaHeH pacTeHuit B GHOTEXHONIOTHH.

IMonydenve pacTeHn GHOPEAKTOPOB JIEKAPCTBEHHBIX IIPENIAPATOB.

Hurencudukanus (GOTOCHHTE3a MeToAaMH OHOTEXHOIOIMH M 3HA4YeHHE 3TOro Ipolecca B
MOJTyYECHUH IICHHBIX BEIECTB.

IK-1.2. IIposoaut naGopaTtopHbIe MCCICAOBAHHUS, 3aMEPBI, aHAIU3E 0TOOPAHHEIX TIPHPOJIHBIX
00pasioB; paboTarh Ha aHATWTHYECKOM J1a00paTOpPHOM O0OpYNOBaHMH, MCIIOJIB30BAThH
ABTOMATH3HPOBAHHBIE CHCTEMBI KOHTPOJIS SKOJIOTHYECKOTO COCTOSHUS TEPPUTOPHI.
BuotexHonorus monyueHus GaxkrepuodaroB A JMAarHOCTHKH, HPOQUIAKTHKH H JIE€YEHHA
OakTepUaIbHBIX O0IE3HEH.

BHOTEXHONOTHA IIPOM3BOACTBA O€NKa OJHOKIETOYHBIX opraHm3MoB. CripeeBad 0asa.
[TpoMBITIIEHHBIC IITAMMBI-TIPOXYIIEHTH]. ITpo6ieMbl M IEPCIIEKTHBEL.
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14.
15.
16.

17.
18.
19.

20.
21.

22.

®opmupyeMas KoMmIeTeHuusi: * [OTOB NPHUMEHATh HA HPOM3BOACTBE 0asOBBIC
o6menpodeccHoHaNbHEIE 3HAHAS TEOPUHM ¥ METOZOB coBpeMeHHol 6uomoruu (I1K-3).

IIK-3.1. TlpuMeHsieT B CBOEH [EATCIBHOCTH 3HAHHS O METOJOJIOTMYCCKUX IOCTIIKCHHAX H
NEPCIEKTUBHEIX HAMPABJIECHUSIX COBPEMEHHOH OHOIOTHH.

[MousTue «6uotexsonorusy. Lemy u 3anaun GuorexHonorud. CBa3b OHOTEXHOJIOTUH C IPYTUMU
HayKaMH.

ITpoayIIeHTEl KaK 3JI€MEHTH! OHOTEXHOIOTHYECKOT 0O MPoIecca.

TpaguuuonHsle cmoco0bl  yBENMYEHHSA MPOMYKTHMBHOCTH I[IPOM3BOJACTBEHHBIX —IITAMMOB!
cenekius, MeTo pekoMOuHanTHEIX JIHK.

HK-3.2. Bnageer coBpeMEHHBIMA METOAMH OMOIOTHMIECKIX MCCIIET0BAHHIA.

XapaxrepucTrka cyOCTpaToB U Cpell, IPUMEHSEMBIX B OHOTCXHOIOIHH.

Tuns! GpepMeHTAIMOHHEIX aNNapaToB, HCIOJIB3YEMBIX B OMOTEXHOIOTHH.

[TpoayKTEl GHOTEXHOIOTHYECKOTO IIPOIIECCa M 3TAIBI KX IOy 4eHHsL.

®opmupyemasi xommereHnus: °* Crooco0eH IIPUMEHSATh Ha TMPAKTUKE METO/BI
yIpasieHus B chepe OHONOTHUCCKHX U OHOMEIUUMHCKHX IIPOM3BOACTB, MOHMTOPHHIA H
OXpaHB! NPHPOJHON CPEBI, MPUPOJIONOIB30BaHHS], BOCCTAHOBIICHHS H OXPaHbl 0HOpeCypcoB
(IIK-6).

NK-6.1. TlpumenseT Ha NpaKTHKe METOIBl YyHOpaBleHHA B cdepe OHONOTHYCCKUX U
OMOMETHUIIMHCKIUX IPOU3BOJCTB

Kputepun onesku 3 HeKTHBHOCTH OHOTEXHOIOTHIECKHX IIPOLICCCOB.

[TprHIMIB GHOJOTHYECKMX METOJOB a3poGHON M aHa3poOHOH epepabOTKH OTXO/IOB.

IIK-6.2. IlpuMeHseT Ha NPakTHKE METOAbI YIpPaBJICHHS B chepe MOHMTOPUHIA M OXPAHEI
IPHPOAHON CPEIB], IPHPOIAONIONE30BAHNS, BOCCTAHOBIEHH M OXPaHbl OHOPECYPCOB;
BruoTexHonmorus A CENbCKOTO xo3sifcTBa. TeXHOMOrHs IONMydeHHs OHONOIHYECKHX
yo0peHui.

4. METOINYECKHE MATEPHAJIBI, OIPEJEJISIIOMINE ITPOIEAYPBI
OLIEHUBAHMA 3HAHWIA, YMEHUI 1 HABBIKOB
U OIBITA JESTEJILHOCTH, XAPAKTEPU3YIOLX DTATIBI
®OPMHUPOBAHMS KOMIIETEHITHIA

Kputepun olleHUBaHNs 3HAHMIA, 00 VUarolXcs IIPH IIPOBEICHHH KOJUIOKBUYMA!

e OTMerKka «OTJIHYHO» - OOyJaromuifcs 4YETKO BBIPAXKAET CBOIO TOYKY 3pEHHS IO
paccMaTpHBaeMbIM BOTIPOCaM, IIPUBOAS COOTBETCTBYIOIIHME IPUMEPEL.

e OTMETKA «X0pOomIo)» - O0yJatONHIACS JIOMYCKAST OTAE/IBHBIE [IOTPENIHOCTH B OTBETC

o OTMETKA «yI0BJETBOPHTEILHO» - 00ydaromuiics 0OHApYKHBACT NPOOEIbl B 3HAHUIX
OCHOBHOr0 y4eOHOr0 H HOPMaTUBHOIO MaTepHaid.

e OTMeTKa «HEYAOBJIETBOPUTELHO» - 00ydarouuics O0OHAPYKHUBAET CYIECTBEHHBIC
npoGensl B 3HAHWSX OCHOBHBIX IIOJIOXKEHHH JWCIMIUIMHEL, HEYMEHHE C MOMOINBIO
IpenoaaBaTeis IOIyYUTh IPABHIILHOE PEIICHHEe KOHKPETHOM NpaKTHYECKOM 3a1a4H.

K[H/ITGDI/II/I OlICHVBAHMS 3HAHUHI. 00YYalolMXCs IIPH OPOBCICHHHN TCCTUPOBAHUA!
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Pesy/IbTaT TECTHPOBAHUS OLEHMBACTCS IO IPONEHTHOM miKane OLeHKH. Kaxmomy
06ydaroneMycs NpeJIaraeTcst KOMILISKT TeCTOBBIX 3a/jaHuii U3 25 BOIPOCOB:
e OTMETKA «OTJIMYIHO» — 25-22 paBUILHBIX OTBETOB.
e OT™MeTKa «xopomo» — 21-18 mpaBUIBLHEIX OTBETOB.
e OTMETKA «y10BJETBOPATENLHO» — 17-13 IpaBUIBHBIX OTBETOB.
o OTMeTKa «HeyI0BJIETBOPHUTEIbHO» — MEHEE 13 MPaBUIBHBEIX OTBCTOB

Kpurepun 3HaHH# IpH IPOBEICHUY 3a9€Ta.

o OneHKa «329TeHO0» JIOJDKHA COOTBETCTBOBATH IapaMeTpaM JI000H U3 IOJIOKUTEIBHBIX
OIEHOK (COTIIHYHO», KXOPOIIO», KYJOBIECTBOPHTEIBHOY).

e OmeHKa «He 3a4YTeHo» JIOJDKHAa  COOTBETCTBOBATE — TIapaMmMeTpaM  OLCHKH
«HEYIOBJIETBOPUTEIBEHO.

e OTMeTKA «OTJIMYHO» — BBHINOJHEHBI BCE BHUABI YueOHOH paboThI, MpelyCMOTPCHHBIE
yueGHBIM TIaHoM. OOydarommiicss AEMOHCTPHPYET COOTBETCTBME SHAHWM, YMEHHH, HABBIKOB
TIPUBEJICHHBIM B TabJMIax [OKa3aTelsiM, ONepUpyeT NPHOOPETEHHBIMH 3HAHUAMH, YMEHUAMH,
HABBIKAMH, [PUMEHAET HX B CHTYAIMSX MOBBIEHHOH cnoxHOCTH. Ilpm 3TOM MOTyT OBITH
JOIYILEHb! HETOYHOCTH, 3aTPYAHEHHS NPU AHAIHTHYECKHX ONEPalHsX, [epeHoce 3HAHHH M
YMEHUH Ha HOBBIE, HECTAH/IAPTHEIC CUTYaIlH.

e OTMeTKAa «XOpOII0» — BHINOIHEHE BCE BHJBI y4eOHOH pabOThI, MPeIyCMOTPEHHLIC
yaeGHBIM mmanoM. OGydaroluiicss IEMOHCTPHPYET COOTBETCTBHE 3HAHMM, YMCHHH, HABBLIKOB
IpUBEJEHHBIM B TabIHUax [OKA3aTeNsdM, ONEPHPYET NMPHOOPETCHHBIMHA 3HAHUAMH, yMEHMAMH,
HABEIKAMH, NPHMEHSET MX B CTaHAAPTHBIX CHTyanusax. IIpy 3TOM MOryT OBITH JOMYyNICHBI
HE3HAYUTEIRHBIE OMMOKHM, HETOYHOCTH, 3aTpyAHECHMA IPH aHAIMTUYECKHX OICpalniX,
HepeHoce 3HAHMI M YMEHH Ha HOBBIE, HECTAHAAPTHEIC CUTYaLUH.

e OTMeTKa «YAOBJECTBOPHTENLHO» — HE BBIIONHEH OINHH MK Goyee BHIOB yueOHOH
paboThl, NPEIYCMOTPCHHBIX y4eOHBIM NIaHOM. OOyd4aromuics JE€MOHCTPHPYET HEIOIHOC
COOTBETCTBME 3HAHHUI, YMEHWH, HABLIKOB IIPHBEJEHHBIM B Ta0jMIax IOKa3aTelaM,
JOIYCKAIOTCS 3HAYHTENBHEIE OIMOKH, IPOSBIAETCS YaCTHYHOE OTCYTCTBHE 3HAHMH, YMEHHH,
HABBIKOB II0 Psjly moKasarelnei, 00yJaronuica UCIBITHIBACT 3HAUYHTEIIBHBIE 3aTPYAHCHUS TIpU
ONEPUPOBAHNM 3HAHWSIMHA M YMEHHAMHU IIPH MX IIEPCHOCE Ha HOBBIC CUTYallUH. —

e OTMeTKA «HEYJOBJCTBOPHTEIbHO» — HE BBIIONHCHBl BUJAbI Y4eOHOH paboOThL,
IPeAyCMOTPEHHbIE yUeOHEIM IUIaHOM. JIeMOHCTPUPYET HEIONHOE COOTBETCTBHC 3HAHHH,
yMEHHH, HaBHIKOB HPUBEACHHBIM B Tabmmmax [oKasaTesied, MOIYCKAIOTCA 3HAYATCIIBbHBIC
OLIAGKH, IPOSBIILETCSA OTCYTCTBHE 3HAHUH, YMEHHIT, HABBIKOB 10 GoNblIeMy Py II0Ka3aTeNeH,
06YYaIOMMHCS HCIBITHIBACT 3HAYMTEIBHBIE 3aTPYQHCHHS IPH ONCPHPOBAHUM 3HAHWAIMH H
YMEHHAMH MIPU UX TIEPEHOCE HA HOBBIC CUTYaI[H

5. TOCTYIIHOCTh ! KAYECTBO OBPA30OBAHMSI JJIs1 JIMIT C OB3

I[Ipu HeoGXOAMMOCTH WHBATHAAM H JIHIAM ¢ OTPaHMYCHHBIMA BO3MOXKHOCTAMH 3/(0POBbA
IPEOCTARJISETCS JOMOMHUTEIBHOE BPEMS JIsl IOATOTOBKH OTBCTA Ha 3a4YETE.

[Ipu mpoBelEHUM IPOLEAYPHI OLECHUBAHMS PE3YNbTATOB OOYYCH¥ss WHBAIUIOB H JIMI C
OrpaHHYEHHBIMH BO3MOXXHOCTSAMH 3H0POBbSi MOI'YT HCIIONB30BAThCA COOCTBEHHBIC TEXHUIECKHE
CpeJcTBa.

I[Iponeaypa OUECHHBAHHS pPe3yNbTaTOB OOYYEHHs MHBAIKIOB M JIUIl C OTPAHHMYCHHBIMU
BO3MOYKHOCTSMHY 3/I0pOBbS II0 JTHCHHMIUTMHE HPeyCMaTpHBAaeT IPEAOCTaBIeHHEe HHOPMALIH B
dopMax, amaNTHPOBAHHEIX K OTPaHHYEHUSM HX 370POBbS ¥ BOCIPHATAS HHpOpMaLmn:

— B MIe4aTHOMN (OpMe YBENHUCHHBIM WPHGTOM,

Jlna nuu ¢ HapyuieHUIMU 3peHHA:
— B (hopMe JIEKTPOHHOrO AOKYMEHTA.

— B nieuaTHOU opme,

I[Ilﬂ JIHI ¢ HAapYWIEHUAMH ClTyXa:
—B (IJ'OPMC JJICKTPOHHOr0 JOKYMEHTA,
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‘ JUns ui ¢ HApYIIEHUSIMH OTIOPHO- — B reuaTHOM GopMe, anrnapara:
| ABHIaTEBHOIO amapaTa — B ()opMe DIIEKTPOHHOTO JOKYMEHTA.

IIpr mpoBeNeHHH MPOLENYPbI OLCHHBAHMA PE3YILTATOB OOYHYCHHS HHBAIMMIOB M JIHI C
OrpaHHYCHHBIMH BO3MOYKHOCTSMH 3J0pOBbA M0 JMCIMIUIMHE O0CCICYUBACT BHIIOIHCHUE
CIIEIYIOIIMX JOTIOJHUTENbHBIX TPEOOBAHAH B 3aBUCHMOCTH OT MHIMBHIYAIBHBIX ocoGeHHOCTEH,
00yJaromuxcs:

4) MHCTPYKIHMA IO MOPSAKY IPOBEACHHS ITpOLEAyphHl OLCHUBAHHSA NPENOCTABIICTCA B
JIOCTYIHOM (hopMme (YCTHO, B IUCBMEHHOM (opMme);

6) mocTymHas (popMa IPENOCTABNEHHs 3a1aHUH OLEHOUHBIX CPEJICTB (B IeYaTHOH popMe,
B mewaTHOH (opMme yBeNMueHHBIM MpH(TOM, B (HOpME IIEKTPOHHOTO JOKYMCHTA, 3aMaHUd
3aUUTHIBAIOTCA IIPETIOIaBaTENIEM);

B) OCTYIHas (POPMa MPENOCTABICHHS OTBETOB Ha 3a/laHUs (MMCBMCHHO Ha Oymare, Habop
OTBETOB Ha KOMIIBIOTEPE, YCTHO).

[Tpu HEOOXOAUMOCTH I 00YHarOIIUXCS ¢ OTPaHUYCHHBIMH BO3MOXHOCTAMU 3710POBbA U
HHBAJIMAOB IIPOLEAypa OLCHHUBAHUS pe3ylIbTaTOB OOy4YeHHS MO JUCHUILUIMHE MOXCT
MIPOBOJIMTHECSA B HECKOJIBKO JTAIIOB.

TIpoBeficHHE TPOLEAYPH! OLCHHBAHHS PE3YNBTATOB OOY4YCHHMA HHBAIMIOB U JIMIL C
OTPaHMYEHHBIMA BO3MOXKHOCTSMH 3JI0POBbsA JONYCKACTCS ¢ HCIONb30BAHUEM JMCTAHIHOHHBIX
06pazoBareNnbHBIX TEXHOIOTHH.
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AnHoTanus pa6odeii mporpaMMsbl 0 JUCUHIJIHHE
F1.0.17 «BBeaenne B GHOTEXHOJIOTHI0» YPOBEHE BHICIIEro 00pa3oBaHus
BAKAJIABPUAT.
Hanpasenne moaroroskn — 06.03.01 buosorns
Ipoduns Buoskonorus. Popma o6yueHus — 0UHAA

Ieab ocBOeHHS AUCHHILIMHBI: QOPMHUPOBaHUE Y CTYJEHTOB COBPCMEHHBIX npeICTaBICHHUIA
06 ypoBHe HAYYHEIX JOCTIXKEHMI B OONAcTH GHOTEXHONOIMH, KIETOYHOH H T€HEeTHUYECKOM
MIKEHEPHHU M NpobJiemMax pelliaeMBIX ¢ MOMOMIBIO OHOTEXHOJIOFHYECKUX MOJXOMOB, 3HAKOMCTRO C
CYIIECTBYIOIMMH NPOMBILIIEHHEIMH OHOTEXHOJIOTHYSCKUMHU IPOLIECCaMU PAa3IIMIHOTO YPOBHA.
MecTo AMCUMILUIAHBI B y4eOHOM IUIaHe: JAWCUMIUIMHA B1.0.17 «BreacHue B OHOTEXHOJOTHIO»
aBiseTcs 6aszoBoii  aucuumummHOM bBioxa 1 momyns "Buosiorms uenobeka"  (eaepaibHOro
TrOCYapCTBEHHOTO O0pa3oBaTeNbHOrO CTaHAApTa BhCWIEro 00pasoBaHMA IO  HANPABICHHIO
noarotoeku 06.03.01 Bronorus podune Broskonorus (yposeHs Gakanaspuara). OcBauBacTcs B 7
ceMecTpe.

TpeGoBaHusi K pe3y/JbTATAM OCBOGHHSl JMCUMIUIAHBL. B  pesyisraTé OCBOCHUS
JUCLMIUTMHEE] (POPMHUPYIOTCS CIIEAYIOIIHE KOMICTCHLUK: 00ujenpodeccuonanbiole — OIIK-5 -
crocobeH MpPUMEHATH B NPOGECCHOHANBHOW AeSTEeNbHOCTH COBPEMEHHBIC IPE/ICTABICHUA 00
OCHOBAX OHOTEXHONOTHYECKHX W OHOMEAMUMHCKHUX IPOM3BOJACTB, TEHHOH  HHXCHEPHH,
HaHOOMOTEXHOJIOTHH, MOJEKYJISIPHOTO MOJCIUPOBAHUS!

OIIK-5.1. Tlpumensiet B npoecCHOHANBHON JIeATeIbHOCTH COBPEMEHHBIC IPSACTABIICHNA O
6HOTEXHONIOTMYECKHX H OMOMEIUIIMHCKUX [TPOU3BOJICTBAX.

OIIK-5.2. TIpumeHsieT B TpodeccHoHaNbHON AeATeIBHOCTH COBPEMEHHEIC PE/ICTABICHUA o6
OCHOBaX FeHHOH MHMEHEPHH, HAHOOHOTEXHOJIOTHH, MOJIEKYJIIPHOTO MOJICTUPOBAHHUS,

npogeccuonansipie IIK-1 - crocoben 3KCIUIyaTHPOBAaTh COBPEMEHHYIO aNMapaTypy H
obopyfioBaHue Uil BBITNIOJHEHMA HAyYHO-MCCIEJOBATCNBCKUX  TOJEBBIX U 1abopaTOPHEIX
OromoruuecKux padoT:

TIK-1.1 TlpumeHseT B cBOEH AEATENBHOCTH aHAIMTHYECKOE J1aGopaTopHOe 000pYNOBAHME;
CpeCTBa BEIYUCIUTEEHON TEXHUKH, KOMMYHHUKAIIHU U CBS3H,

IIK-1.2. TlpoBoguT 1abOpaTOPHBIE HCCIIEIOBAHMA, 3aMEPBI, aHAJIH3BI 0TOOpaHHBIX
TPHPOAHEIX 06pas1ioB; paboTaTh Ha AHAMTHYECKOM J1abOPAaTOPHOM OOOPYNOBAHUHM; HCMONB30BATH
ABTOMATH3HPOBAHHEBIE CHUCTEMBI KOHTPOJIS SKOTIOTMYECKOTO COCTOSHHUS TePPUTOPHUIA;

IK-3 - rotoB NPHUMEHSTs HA NPOM3BOACTBE GazoBhic 0OmIenpodecCHOHaNBHBIE 3HAHUS
TEOPUH U METOI0B COBPEMEHHOM OMOIOrHHM:

IIK-3.1. TlpuMeHsieT B CBOEH NEATEABHOCTH 3HAHMS O METOROJOTMYCCKHMX NOCTHKCHUAX H
TIEPCTIEKTHBHEIX HATPABICHHUSAX COBPEMEHHOH GHOMOTHH.

IIK-3.2. BnajeeT COBpEMEHHBIMHM METOAAMH OHOIOTHYECKUX MCC/IeJOBaHUH.

MK-6 - criocoGeH NpUMeHATs Ha MPAKTHKE METOJIBl YMpaBiieHus B cpepe OHONOrMYecKux 1
GHOMEANLHHCKUX NIPOU3BOCTE, MOHUTOPHHTA M OXPaHBl IPUPOHON CPEeibl, MPUPOAONOIIb30BaHNS,
BOCCTaHOBJIEHUS M OXpaHbl OHOPECYPCOB;

IIK-6.1. TlpumensieT Ha NpPaKTHKe MCTOAbl YNpaBieHus B cdepe OHONOTHYECKHX U
OHOMeTUIIMHCKUX TTPOU3BOJCTB

IIK-6.2. TIpumeHAeT HA TPAaKTHKe METOMABI YNpaBjeHus B cpepe MOHUTOPHHIA W OXPaHbl
TIPUPOIHO# CpeJIbl, IPHPO/IONIONb30BAHNS, BOCCTAHOBIIEHHS M OXPaHBI GHOPECYPCOB;

Kpatkoe copepskanne aucuumiauubl: OnpeneneHve OHOTCXHOJOTMM KaK HAayKH B obnactu
NPaKTHYeCKOM JeATENBHOCTH YeIOBEKA. 3a1atit 1 neperneKTrBbl Guorexnoorun B XXI Beke. ITonsartue o
6roTexHonornueckoM npomssogctee (BTII). BrotexHonornuecku#t obbekr (BTO) - nponyueHt.
Tpe6osanusa Kk npoxyuentam. IIpomynenter GRAS. Ilonyuenue npoayUEHTOB € MOMOIIBIO
KJIETOYHOW M reHeTMdecKod  mmkeHepuu.  TpaJMUMOHHBIE — TIEHETHMYECKHME  MCTOABI
YCOBEPIICHCTBOBAHMA ~pPACTEHHii: MOJNyYeHHE TPAHCIEHHBIX PACTCHMH. BuorexHonorun ¢
MCTIONB30BaHKEM - pacTeHuil. KiieTouHasw KyjibTypa pacTeHWH. KynbTHBUpOBaHME PacTHTEIBHBIX
KJIETOK, MONy4eHHe KyJNBTYPHl MNpPOTONACTOB PAaCTeHHH W MX MCIONB30BAHHE MU IOJydCHUA
MOME3HBIX coeNMHeHu. KIOHaTbHOE MHKPOPa3MHOXCHHE W O3][0pPOBJICHHE pPacTeHHH. MeTonbl
KIIOHMPOBAHHS, TIPUHIMIIEL, [IEPCIIEKTHBBI HCIIO/Ib30BANMS. [IHa30TPOPHEIE MUKPOOPTAHU3MBI. [ensl
a30TQUKCALMM W [POAYKTBl MX JeATenbHOCTH. IIyTH paclimpenns TrpaHul W MOBBIMICHHA



sdbexTuBHOCTH OuONOrHUECKOM duKcauun aTMOCHEPHOTO a30Ta. IMonyyeHue OHONOTHYECKHX
yro6pennii. I[lomyueHue GHOMOTMUECKMX CpeACTB  OOpPsOBl € BpeAUTEILIMH pacTeHui.
BrOTeXHONOrNsT NPOM3ROACTBA  OuorepOuumos. [Ipou3BoAcTBO  O€IKOB  OAHOKJIETOYHBIX
opranuzMoB. ®epmeHTHl Kak 06BekT OGuorexnosoruu. IIponssoacTso ¢depmenToB. MmxeHnepHas
SH3UMOJIOTHS. BHMOCHMHTE3 GHONOTMYECKMX AKTHBHBIX BELIECTB, NMPOOMOTHKOB M JISKAPCTBEHHBIX
MperapaToB. TeXHOJOrHs M3TOTOBNEHMA JKMBBIX M MHAKTUBMPOBAHHBIX —BAaKUMH  [POTHE
fakTepuaNbHEIX W  BUpYCHBIX GomesHeit. CriocoGsl  MOMyYeHMs — BaKIWHHBIX  INTAMMOB.
TTpUroToBNEHHE JUATHOCTUYECKHX MPENapaTos.

BHOTEXHONOTHMsS B MPOM3BOJCTBE SHEPrHH. DKOJOTHYECKH HHCTas SHeprus. POTOCHHTE3 —
ocHOBa 6HOPHepreTHKM. Buomacca u SHeprus. MHrencudukauus ¢boTOCHUHTE3a METOJaMH
GHOTEXHONOTHH. JlpeBecrHa, BOAOPOCHM M BOAHBIE DPAcTCHHs Kak ChIPbC U NPOH3BONCTBA
6uotomusa. [Tonyuenne 6uosranona. [Tonydyenne 6uorasa. buogoronus 1 NoNy4eHHUE BOTOPOAA.

BUOTEXHONOTHS  MONYYeHHs ~ MeTalioB.  MMKpPOOpPraHM3MEl, — HWCTIONB3yeMBIC B
GroreoTexHoJIOrul. YMepeHneie TepModunel. Hcrone3oBanue MUKPOOPraHH3MOB B MOBLILICHUH
He)TeOTAA4M MIaCTOB. BHOTEXHONOrHA B OXpaHe OKPYXalOWIeH Cpeapl: 0YMCTKA CTOTHBIX BOIL M
nepepaboTKa 0TX0R0B. AdpoGHas nepepaboTKa OTXOAOB. AKTUBHEIH HIL. AnaspoOHOe pa3sIoKeHHE.
Buosoruieckas epepaboTKa TPOMBIILUIEHHBIX OTXOOB. Buoserpajauus HEQTIHBIX 3arpsA3HeHUH.
Buogerpagauys NeCTHLMIOB. MeTONBl IEHHOH WHXECHEPHM B KOHTPOIC sarpssHenuit. Hosbie
HAMpaRNeHMs B  OWOTexHonoruy.  BuonanorexHonorumu.  llpenoTBpamieHue — pucKa — OT
pacrpocTpaHeH s HOBBIX OHOTEXHOJIOrHYECKHX MPOLIECCOB.

B pesynbTare OCBOCHHUS AUCLUMILTMHBI 00y4YarOHICS HOIDKEH:

3HATb: OCHOBHBIE 33KOHOMCPHOCTH M COBPEMEHHBIE JOCTHIKCHHS IEHETHKM H CEJCKIMH, O
reHOMHKE, IPOTEOMMKE; COBDEMEHHBIC NPEACTABIEHMA 00 OCHOBaX OHOTEXHOJOTMYECKMX K
GUOMEAMUMHCKUX TPOM3BOJACTB, TEHHOW HHKEHEPUM, HAHOOGUOTEXHOIOTHH, MOMCKYJLIPHOTO
MOJIEIMPOBAHHMs; CIIOCOOBI 9SKCIUIyaTallid COBPEMEHHOH amnnapaTypbl H 00opymoBaHUA  IIs
BHITIOJIHEHHS HAYYHO-MCCNEOBATENECKAX IMONEBEHIX M Na0OpaTOPHBIX GHONOrHYECKUX paborT;
6230Bble  OOIIETPOMECCHOHANEHBIE 3HAHMA TEOPHM M METOABI COBPEMECHHOM Ouonoruy s
IpMMEHEHU WX Ha TIPOM3BOACTBE, METONBI YIPAaBJICHHA B cepe OHONOTHYECKHX U
6HOMEIHIMHCKAX POU3BOJICTB, MOHUTOPHHIA H OXPAHBI TIPUPOAHON CPE/ibl, IPUPOAOTIONE30BAHNA,
BOCCTAHOBJIEHUS ¥ OXpaHbl OHOPECYPCOB.

YMeThb WCMONB30BAaTE Oa30BEIE MpEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTAX M
COBPEMEHHBIX /IOCTWKCHHMSIX TEHETHMKH M CeJIeKLHH, TFEHOMHMKM, TPOTEOMHKH IPUMEHATH
COBpEMEHHEIE MPECTABNEHHs 06 OCHOBAX GHOTEXHOIOTHYECKNX M GMOMEMIMHCKHX NPOM3BOACTE,
I¢HHON MWHXXEHEPUH, HAHOOHMOTEXHONOTMM, MOJIEKYJIPHOTO MOJCTHMPOBAHUS; SKCILUTyaTUPOBATh
COBPEMEHHYIO arnmnaparypy ¥ 060opyA0BaHHe AL BBINIOIHCHU HAyYHO-UCCIIEJOBATENECKUX MONIEBRIX
u  nabopaTtopHpXx  OuonorudeckWx — paboT;  MPHUMEHATE  HA  NPOW3BOACTEC OazoBBIE
o6mernpodeccHOHaNBHEE 3HAHNA TEOPHA M METOJBI COBPEMEHHOH OHOJOrMM; NPUMEHATH HA
MpaKTHKe METOIbl ympasieHus B cdepe Ouonormdeckux M OMOMEJMUMHCKHMX [POM3BOICTE,
MOHWTOPHHIa M OXPAHEl TNPUPOJHOK CpPEAbl, MPUPOAONONL30BAHMA, BOCCTAHOBICHUA M OXPaHBI
OHropecypcoB.

Baagerh G6a30BBIMH IIPEACTABICHHUSMH M COBPEMEHHBIMHM JIOCTHXKCHMAMHU TEHETHKHM M
CENCKIMH, TEHOMHKHM, TNpPOTEOMHKH; COBDEMCHHBIMHM  TpEJICTABJIEHHSAMH 00  OCHOBAX
GHOTEXHONIOrHUYECKUX ¥ GYOMEIULMHCKHX [POM3BO/ICTB, TEHHON MHXEHEPHH, HAHOOHOTEXHOIOTHH,
MOJEKYJIAPHOTO MOJIENMPOBaHMs; CHOCOGaMM  JKCIUIyaTaldy COBPEMEHHOH —anmapaTypel M
o6opyaoBaHUs I BBHINONHEHUS —HAYYHO-MCCIIEOBATENBCKUX — IONICBBIX M 1abopaTOPHBIX
Guonorndeckux paboT; 0a3zoBeIMH 00MENpOdECCHOHANBHBIMY 3HAHUSAMU TCOPHH M MCETOMAMH
COBPEMEHHO!M GHOJIOTHH MPUMEHSEMBIMA Ha MPOM3BOACTBE; METOJAMU YNPAaBICHHA B cepe
GHOTIOTHUECKHUX Y OHOMENMIMHCKHX MPOM3BOJCTB, MOHMTOPUHIA M OXPaHbl MPUPOAHOM CpeAbl,
TIPUPOJIONIONE30BAHNS, BOCCTAHOBJICHHS U OXpabl GHOPECypCoB.

O61mas TPyA0eMKOCTb AHCUMILUIHHDBI COCTABJISIET: 2 3aUCTHBIC €IHHUIIBI (72 gaca).

M ToroBslii KOHTPOJIbL 10 JUCHHUIIHHE: 09Hasd popMa — 3a9eT.



